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INTRODUCTION 

 

Since the first reported Human Immuno-deficiency Virus (HIV) infection from the 

Democratic Republic of Congo in 1959, the infection had been reported from different 

parts of the world, at different points of time in the 20th century. The four main modes of 

transmission, and the risk associated with each, varied from country to country, based on 

cultural, social, economic, and health care factors. As such, globally, the epidemic was not 

homogeneously spread across the regions. Unprotected sexual intercourse was the 

commonest method of transmission across the world. Over the years, the mode of spread 

of HIV infection followed the pattern of ‘from-the-high-risk-to-the-low-risk’ and ‘from-

urban-to-rural’. Mother-To-Child Transmission (MTCT), the main reason for HIV 

infection among the children, remained an amenable matter of concern across the years; 

evolving strategies and scaling up of the prevention and care services reduced this risk 

considerably. On the whole, the burden and the trends of HIV infection showed signs of 

gaining human control over the epidemic, irrespective of regional and intra-country 

variations, by 2017. 

 

In India, the first case of HIV infection was detected in 1986. Since then, the main mode 

of HIV transmission among the population was through unprotected heterosexual 

intercourse, and the epidemic remained concentrated among the High-Risk Groups (HRGs; 

include Female Sex Workers (FSW), Men who have Sex with Men (MSM), Truckers, 

Migrants, and Injection Drug Users (IDU)), with gradual spread towards the rural 

population and women. In 2017, India harbored 2.1 million of People Living with HIV 

(PLHIV) within its 1339 million population (5.7% of total world PLHIV population). 

Among the PLHIVs (Males: 59.5%; Females: 40.5%) in India, 93.7% were adults (15+ 

years of age) and 6.3% were children (<15 years of age). The risk of mother-to-child 

transmission varied by the different settings of health care facilities and practices followed 

in different states. In the 2010s, India harbored the largest burden of HIV infection in South 

and South-East Asia, and the second-largest burden of HIV infection in children in the 

world, next to Sub Saharan Africa.  
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Box 1: HIV scenario in 2017. 

 

 While 9 out of 10000 children <15 years in the world were HIV-infected, the rate 

was 2 per 10000 in India and 7 per 10000 in Karnataka; and, India held 

o 3.4% of the global CLHIV and the Karnataka state held 17.8% of the India 

CLHIV in its territories; and,  

o 7.6% of the global AIDS orphans and 2.2% of the global HIV-EU children. 

 While 1 out of 10000 children <15 years in the world were newly HIV-infected, 

the rate was near-zero in India and Karnataka; however,  

o India held 2.1% of the global new child HIV infections, and the Karnataka 

state held 6.2% of the India new child HIV infections in its territories. 

 While 1 out of 10000 children <15 years in the world were dead due to HIV/AIDS 

annually, the rate was near-zero in India; however,  

o India held 2.4% of the global AIDS-related child deaths in its territory. 

 While 52.3% CLHIV in the world were initiated on ART, the rate was nearly 77% 

in India and Karnataka; however,  

o India held 5.0% of the global on-ART CLHIV, the Karnataka state held 

21.8% of the India on-ART CLHIV, and the Belgaum district held 8.2% of 

the Karnataka on-ART CLHIV in its territories; and,  

o the ART program data showed that only around two-thirds of the CLHIV 

were ever-initiated on ART in the Karnataka state and the Belgaum district, 

and only about a half of them were alive and on ART at any point of time. 

 While the HIV-infected pregnancy was 186 per million population globally, the 

rates were 17.1 and 29.3 per million population in India and the Karnataka state 

respectively; and,  

o India held 1.6% of the global HIV-infected pregnancies, while Karnataka 

state held 8.5% of the India HIV-infected pregnancies in its territories;  

o the share of the HIV-infected pregnant women receiving the ARV/ART 

were nearly 80% globally and in the Karnataka state, while the Indian 

average was nearly 60%; and,  
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o the share of the HIV-exposed infants getting tested for EID was 51% and 

23% in the world and India respectively 

 The global, India and Karnataka HIV prevalence were 0.8%, 0.2%, and 0.4% 

respectively; however,  

o the antenatal HIV prevalence was 0.3%, 0.4%, and 0.6% in India, 

Karnataka state and Belgaum district respectively; and, 

o the observed HIV positivity among the pregnant women was 0.06% and 

0.08% in Karnataka state and Belgaum district, respectively.  

 The HIV incidence rate was 0.25 and 0.1 per 1000 population globally and in India, 

respectively.  

 

The HIV infection was first reported from the high-prevalent state of Karnataka from 

Soudatti, in the Belgaum district, in 1987. In 2016, while the state of Karnataka housed 

5.0% of total India population, it also harbored 9.0% (0.19 million) of total India PLHIV 

population; thus, the adult HIV prevalence in the state (0.43%) was above the national 

average (0.25%). In 2016, the Children Living with HIV (CLHIV; <15 years of age) 

constituted 5.9% (n=11582) of the total PLHIVs in the Karnataka state.  

 

Grossly, the HIV epidemic scenario in the world, India, and Karnataka were similar; the 

difference was mainly in the magnitude of the epidemic. While India had a low-grade 

epidemic in the world, the Karnataka state had a graver epidemic in the country, and the 

Belgaum district experienced an aggravated form of epidemic in the Karnataka state, 

during 1990-2017. In 2017, the burden and trends of the HIV infection showed the signs 

of control of the epidemic, irrespective of regional and intra-country variations.  

 

Various measures and strategies for the prevention and control of HIV infection were 

adopted across the world and in India, and these had evolved. In India, across the four 

phases of the National AIDS Control Program (NACP; 1987-2016), the prevention and 

control strategies were increasingly adopted and scaled up. The programs for the 

Prevention of Parent-To-Child Transmission (PPTCT), Early Infant Diagnosis (EID) and 

Care, Support and Treatment (CST) were of prime significance to ensure infection-free 
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children. As in the rest of the world, the MTCT was significantly reduced with the 

provision of Anti-Retroviral Prophylaxis (ARV)/ Anti-Retroviral Therapy (ART) to 

pregnant women. The efforts to curb HIV infection and its consequences had increasingly 

prevented the people from getting infected with the HIV, saved many lives from Acquired 

Immuno Deficiency Syndrome (AIDS)-related deaths, and increased the life years of the 

PLHIV. There was a stagnation/decline in the number of PLHIV/CLHIV, new infection, 

and AIDS-related deaths; the incidence, prevalence, and mortality had come down. 

Evidence showed that the AIDS-related mortality reduced with the higher proportion of 

the PLHIV/CLHIV on ART, and the new HIV infections among children reduced with the 

higher proportion of HIV-infected pregnant mothers receiving ARV/ART. 

 

Grossly, the HIV-exposed and HIV-infected children were decreasing in numbers over the 

past years. However, as the ARV/ART had reduced the MTCT, there was a growing ratio 

of the HIV-exposed-but-uninfected (HIV-EU) children against the HIV-exposed-and-

infected (HIV-EI) children. The ART had added to the life years of infected mothers and 

children; however, the quality of life years added was not adequately explored. 

Internationally, the morbidity and mortality among the HIV-infected children were 

reported as higher than the HIV non-infected and HIV unexposed, against the all-

embracing backdrop of undernourishment. Thus, the under-nourishment, inadequate 

growth and development for age, morbidity, and mortality remained entangled among the 

HIV-exposed children. The issues of breastfeeding, alternative feeding, weaning, Low 

Birth Weight (LBW), retarded growth, malnutrition, growth retardation, less immunity, 

morbidity and poor response to ART were interlinked to the larger malnutrition-morbidity-

mortality cycle. The share of malnourished children and category of malnutrition, the type, 

and frequencies of morbidity, the rate, and reasons for mortality, and the factors influencing 

undernourishment, morbidity, and mortality among the HIV-exposed children could 

depend on the larger environmental and socio-economic conditions of the country. On the 

whole, this could portray a vicious cycle of ‘malnutrition-growth and development 

abnormalities-morbidity-malnutrition’, influenced by the environmental, socio-economic, 

and breastfeeding factors, resulting in mortality, against each country’s scenario. 
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As the HIV infections in the Karnataka state was long-standing and the trends of 

prevalence, new infections, child infections and deaths associated were in line with the 

national scenario, it was a pioneer in India in creating evidence-based interventions, 

experimenting strategies and establishing systems for the prevention, care and support 

services for HIV-infected people. All these had contributed to the significant control of 

HIV infection in the state. For the same reason, the Indian Council of Medical Research 

(ICMR) had put in its efforts to build and maintain an India Pediatric HIV Cohort for 

research studies in the Belgaum district since 2011. 

 

The decreasing numbers of new infections and increasing life duration of the infected 

people warrant the need of moving the control programs and strategies from the concept of 

‘quantity and coverage’ of care and services to ensuring the ‘quality of the life’ of the 

affected people, towards the ‘evening’ of the HIV epidemic. The existing care and support 

services for the HIV-exposed children were predominantly offered by the government 

HCFs; however, the services were mostly offered for the CLHIV who reached the HCFs 

for whom limited information (related to treatment) was maintained. The system neither 

kept a track nor maintained a record of the health status of the HIV-EU (other than that 

related to the EID implementation, till 18 months of age) and the CLHIV unregistered at 

ART centres. Thus, the differentials of the life, health, and nutritional outcomes between 

the HIV-EI and HIV-EU groups of children were not known. With cumulatively increasing 

registered CLHIV population over the years, the health care system tends to be skewed 

more and only towards providing ART to them; this tends to ignore the needs of the 

unregistered and the HIV-EU children. Hence it was important to increase the scope of the 

target population and services, to know their issues related to nutrition, health, and life, to 

plan to customize the services required.  

 

Most of the studies hitherto included the CLHIV; some compared it with the HIV-

uninfected children. Most of these studies came from Africa and were mostly smaller 

clinic-based studies which missed the unlinked children. Only a very few had taken up the 

concept of HIV exposure. By adopting this concept, it would cover the significant source 

of HIV infection among children (MTCT), include both the (majority of) CLHIV and HIV-



8 

 

EU children, and facilitate the concept of mother-child pair into the future program 

delivery, if any planned. 

 

As such, this prospective community-based cohort study of the HIV-exposed children (<5 

years) was proposed between 1 December 2014 to 30 November 2017; it considered the 

maternal, pregnancy and child-related factors in addition to the HIV exposure, to study the 

nutrition, morbidity and mortality aspects in a single research framework. The study was 

planned to piggy-back on the simultaneous ICMR (Phase 2) study in Belgaum district, as 

the Belgaum district HIV scenario was in line with that of the Karnataka state and India, 

and the investigator was familiar with the ICMR study and the district, and its sample frame 

was more inclusive and representative of health care and HIV scenario of the district. 

 

This thesis includes the detailed report of the study undertaken to explore the health and 

life outcomes (in terms of nutrition, growth and development, morbidity and mortality) of 

the HIV-exposed children in the Belgaum district, Karnataka state.  

 

The first chapter describes the basic concepts, background, and epidemic of the HIV 

infection in the world, India and Karnataka in general, and among the children in particular. 

The available literature was also reviewed to profile the nutritional, morbidity, and 

mortality status of the children born exposed to maternal HIV infection, and to identify the 

gaps in the present knowledge domain.  

 

The second chapter describes the need, conceptual framework, and the methodology 

(including analysis) of the research study. This chapter also includes the procedures 

adopted for data collection, database management, and definitions of the variables used in 

the study.  

 

The chapters 3 to 5 details the results. The third chapter characterizes the family, mother, 

pregnancy, and children in the study with respect to HIV exposure. It also explores the 

natural course of HIV infection among HIV-exposed children in the cohort study.  
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The fourth chapter describes the results of patterns of growth and development (by 

anthropometry, and physical growth and social and language development), nutrition (by 

anaemia status, and vitamin/mineral deficiencies), morbidity (by acute and chronic 

morbidity, and by presence and frequency of acute morbidity) and mortality among the 

children, by age, gender and HIV status, both in age cross-sections and terms of changes 

over time.  

 

The fifth chapter describes the results of key factors associated with each of the outcome 

indicators of growth and development (anthropometry), nutrition (anaemia), morbidity 

(acute morbidity) and HIV infection among the HIV-exposed children. This chapter also 

includes the results of the characteristics and causes of mortality among HIV-exposed 

children.  

 

The sixth chapter sums up the results, discusses them, and concludes the thesis with policy 

recommendations.  
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CHAPTER 1  

HIV SCENARIO: WORLD, INDIA, AND KARNATAKA 

 

1.1. The index case. 

 

Historically, the first reported case of the Human Immunodeficiency Virus (HIV) infection 

in human beings had been from the Democratic Republic of Congo, African continent in 

19591. Since then, the infection had been reported from different parts of the world, at 

different points of the time in the 20th century. It turned out to be a full-fledged pandemic 

by the 1980s when the HIV infections had been reported from the United States of 

America2,3, the United Kingdom4, Italy5, Brazil6, Canada7, Australia8, Mexico9, and 

China10. In India, the first case of HIV infection was reported from Chennai in 198611,12. 

The first case of HIV infection in the Karnataka state was detected in 1988, from Soudatti 

in the Belgaum district13, and this had been partly attributed due to the ‘devadasi’ system 

(a practice of ‘dedicating’ women in the name of God at a Hindu temple in the locality, 

who later turned into commercial sex work) prevalent there14.  

 

1.2. HIV transmission and spread. 

 

Ever since the index cases were reported, HIV infections continued to spread across the 

continents. By 1987, globally, the number of reported Acquired Immuno Deficiency 

Syndrome (AIDS) cases rose from 711 (from 16 countries in December 1982) to 59563 

(from 123 countries by 09 Sep 1987)15. With the epidemic on the rise, the modes of 

transmission and the associated risk had been researched upon, identified, and updated over 

the past years (Table 1)16. Accordingly, the highest per-exposure risk for HIV transmission 

was associated with blood transfusion with the HIV contaminated blood (9250 per 10000 

exposures), followed by the perinatal (mother-to-child) transmission (2260 per 10000 

exposures). The risk of sexual transmission ranged from 138 to near-zero per 10000 

exposures, based on the various types of exposure. However, the absolute quantum and the 

relative proportion of the various types of exposures in a community decided the 

community risk rates of HIV transmission. For example, in most of the communities, the  
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Table 1. Estimated per-exposure risk of the modes of HIV transmission16. 

Mode of 

transmission 

Type of exposure Risk per 10000 

exposures 

Parenteral Blood transfusion with HIV contaminated blood 9250 

Needle sharing during injection drug use 63 

Percutaneous needle stick injury 23 

Sexual Receptive anal intercourse 138 

Insertive anal intercourse 11 

Receptive penile-vaginal intercourse 8 

Insertive penile-vaginal intercourse 4 

Receptive oral intercourse Low 

Insertive oral intercourse Low 

Vertical Mother-to-child, Perinatal 2260 

 

number of blood transfusions and the share of blood transfusions where the donor blood 

was untested for HIV infection, within the total population in any geographical region were 

much less than those of sexual intercourse(s) happening in that region. Hence, even though 

the per-exposure risk was higher for the blood transfusions, the community or public health 

risk of HIV transmission through the blood transfusion was much lower than that through 

sexual intercourse. The situation was similar for the other modes of transmission also; thus, 

in other words, the sexual mode was the commonest mode of HIV transmission in almost 

all the countries. 

 

Sexual transmission was a major reason for HIV infection among adults. Globally, the 

homosexual mode of HIV transmission was higher in the West, while the heterosexual 

mode was commoner in the East17. The main mode of HIV transmission among the Indian 

population was through unprotected heterosexual intercourse; as such, the HIV epidemic 

remained concentrated among High-Risk Groups (HRGs; include Female Sex Workers 

(FSW), Men who have Sex with Men (MSM), Injection Drug Users (IDU), truckers, and 

migrants) in the early phases, and gradually spread to the rural population and women18-21.  



15 

 

On the other hand, the vertical (mother-to-child) transmission was the major reason for 

HIV infection among the children22. Like the other modes of transmission, the risk of 

Mother-To-Child Transmission (MTCT) also varied by the differences in the health care 

facilities (HCFs) and pregnancy-related practices followed in the countries. According to 

an early source of information, worldwide, the risk of MTCT stood at 25-45% during the 

pregnancy and childbirth, with an additional risk of 5-15% during the breastfeeding, in the 

settings without any intervention23. However, with the scaling up of the preventive 

strategies over time, these risks were significantly reduced. The MTCT was also identified 

as the main reason for HIV infection in children in India24, but the quantum of risk was not 

certain. However, a longitudinal study had shown that the MTCT was 7.8% and 6.3% by 

24 months’ age of the child per 100 HIV positive pregnancies, with intervention strategies 

in an Indian district during 2011-201425 and 2014-201826 respectively.  

 

Over and above the derived per-exposure risk rates, micro-factors like the presence of 

sexually transmitted illnesses (STI), acute and late-stage HIV infection, high viral loads, 

breastfeeding and mixed feeding, etc. were identified to increase the HIV transmission; 

while those like condom use, male circumcision, antiretroviral treatment, and pre-exposure 

prophylaxis decreased the transmission16. On a larger note, macro-factors like the 

globalization, industrialization, events of natural disasters and social disruption, migration, 

international travel, multiple sexual partners, violence against women, women trafficking, 

street children, drug trade, associated social stigma, etc. also contributed to the spread of 

the HIV infection across the globe27. Over the years, the mode of spread of the HIV 

infection followed the pattern of ‘from-the-high-risk-to-the-low-risk’ and ‘from-urban-to-

rural’28. In short, ever since the index cases, the modes of HIV transmission and the 

associated public health risk varied from country to country, based on the cultural, social, 

economic, and health care factors. This, in turn, had also been the logic for prioritizing, 

customizing and designing the policies, programs, and preventive measures to contain the 

HIV epidemic in the countries of the world. As such, different control strategies were rolled 

out in different parts of the world.   
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1.3. HIV prevention and control measures in India1. 

 

In India, to contain the HIV epidemic, the National AIDS Control Program (NACP) was 

launched in 1987, almost simultaneous with other countries of the world. The program had 

constituted a National AIDS Control Organization (NACO) in 1992. Through the NACP 

Phase I (1992), Phase II (1999), Phase III (2007) and Phase IV (2012), the strategies to 

curb HIV epidemic were implemented29. These control measures had evolved through 

various priorities and policies at different point of time21,24. 

 

The major HIV prevention and control strategies in India included21:  

 Targeted Interventions (TI) among HRGs. 

 Needle Syringe Exchange Program. 

 Link Worker Schemes for the general community. 

 Management of STI. 

 Condom promotion. 

 Blood transfusion and safety. 

 Integrated Counseling and Testing Centers (ICTC). 

 Care, Support, and Treatment (CST) for People Living with HIV (PLHIV).  

 Early Infant Diagnosis (EID). 

 Prevention of Parent-to-Child Transmission (PPTCT). 

 HIV-Tuberculosis (TB) collaboration activities.  

 Information, Education and Communication (IEC). 

 

Of these, the PPTCT, EID, and CST were of prime significance to ensure infection-free 

children24. Even the strategies of each of these programs evolved. For example, the PPTCT 

program that started in 2004, mainly involved providing Anti-retroviral prophylaxis 

(ARV); which was perinatal administration of single-dose Nevirapine (sdNVP) to HIV-

infected mother till 2012, followed by long-term Nevirapine (NVP) administration to 

                                        

1 This section is included here to introduce the concept of prevention (ARV) and treatment 

(ART), which would be discussed in the subsequent sections. 
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pregnant mothers from the fifth month of pregnancy to the end of breastfeeding period till 

2014, followed by long term triple-drug ARV in the same time period till 2016, followed 

by lifelong triple-drug ARV for an ever-pregnant HIV-infected mother. At the same time, 

the HIV-exposed infant received sdNVP till 2012, followed by long term NVP (till 6 weeks 

of age) and Co-trimoxazole Prophylactic Therapy (CPT) (during 7 weeks to 6 months of 

age) post 201221,24.  

 

The EID program commenced in 2010 in which the children born to the HIV-infected 

mothers (HIV-exposed children) were tested for the HIV infection at the ages of 6 weeks, 

and 6, 12 and 18 months. The first three tests were virological tests based on the Deoxy 

ribo Nucleic Acid-(DNA) Polymerase Chain Reaction (PCR) technology, employed on the 

blood samples collected as Dried Blood Spot (DBS). The last HIV test (at 18 months of 

age) was an anti-body based test (ABT)30. These tests were intended to identify the HIV 

infection in the early life of the HIV-exposed children, to initiate them on the drugs for 

treatment.  

 

The CST program commenced, with the establishment 8 Anti Retro-viral Therapy (ART) 

centres to roll out the first-line treatment for HIV/AIDS in 2004, and was scaled up post-

2006. As of September 2016, this grew to a network of 528 ART centres, 1108 Link-ART 

centres and 44 Facility Integrated ART centres in India21. The Government of Karnataka 

had rolled out the NACP through the 470 stand-alone and 2433 functional ICTCs, 64 ART 

centres, 194 Link-ART centres, and 104 Link-Plus ART centres31-34. The list of the HIV 

care facilities under the District AIDS Prevention and Control Unit (DAPCU) in the 

Belgaum district in 2018 is given in table 235.  

 

As the HIV infection in the Karnataka state was long-standing and in line with the national 

scenario, the state was a pioneer in India in experimenting the strategies and establishing 

the systems for the prevention, care and support services for the PLHIV36. For example, 

the Government of Karnataka had initiated reimbursing the cost of travel at the rate of Rs. 

0.80 per kilometer travelled, to facilitate the ART drug collection by the PLHIV on time, 

every month, in January 2013, and the Children affected by AIDS (CABA) were entitled  
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Table 2. HIV care facilities in the Belgaum district, 201835. 

Sl. No. Name of facilities No. of facilities 

1 Stand-alone ICTC  31 

2 Mobile Stand-alone ICTC 1 

3 Public-Private Partnership Stand-alone ICTC 1 

4 Functional-ICTC 133 

5 Public-Private Partnership Functional-ICTC 10 

6 Non-Public Private Partnership Functional-ICTC 1 

7 EID Dry Blood Spot (DBS) Centre 36 

8 ART Centres 6 

9 Link ART Centres and Link-Plus ART centres 11 

10 Designated STI/RTI Clinics 4 

11 State Referral Laboratory 1 

12 Designated Microscopy Centre 46 

13 Blood Bank 6 

14 Co-located Designated Microscopy Centre 29 

15 Blood Storage Centre 11 

16 
Exclusive FSW Targeted Intervention (TI) Non-

Government Organization (NGO) 
2 

17 Exclusive MSM TI NGO 1 

18 Core Composite (FSW & MSM) TI NGO 1 

19 Migrant TI NGO 1 

20 Trucker TI NGO 1 

21 Care and Support Centre 3 

22 District Positive Network 1 

23 Red Ribbon Club 86 

 

for financial support of Rs. 750 per month. Table 3 enlists the welfare schemes offered by 

the Government of Karnataka for the PLHIV34. This had, in turn, contributed to enhanced 

control of the HIV infection in the state in the yesteryears. 
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Table 3. Welfare schemes for the PLHIV, Government of Karnataka34. 

Sl. 

No. 

Scheme Benefit Beneficiary Beneficiaries 

as in 2018 

1 Anna Anthyodaya Food: 35 kg of rice/wheat 

and sugar 

HIV-infected family 34786 

2 Children Affected 

by AIDS (CABA) 

Financial support: Rs. 650-

750 per month 

HIV-infected and 

affected children 

17518 

3 Rajiv Gandhi 

Housing 

House (Free) HIV-infected person 2344 

4 Mythri Pension: Rs. 500 per 

month 

Transgender/ 

Transsexual 

999 

5 Free testing Blood tests and treatment 

(Free) 

HIV-infected person 180002 

6 Right to Education 

Act 

Admission in private/ 

government schools (Free) 

HIV-infected and 

affected children 

622 

7 Chetana Refundable loan of Rs. 

20000 for small business 

FSW 1005 

8 Higher education 

scholarship 

Rs. 23000 per year HIV-infected and 

affected children 

25 

9 Dhanasree Yojana Refundable loan of Rs. 

50000 with subsidy 20%. 

HIV-infected 

women 

1000 

10 Free legal service Free legal service at ART 

centres 

HIV-infected and 

affected people 

137 
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1.4. The population2. 

 

The global population had increased from 5288 million in 1990 to 7530 million in 2017 

(Table 4)37. During the same period, India had retained 16-18% of the world population, 

the Karnataka state had retained nearly 5% of the India population, and the Belgaum district 

had retained nearly 8% of the Karnataka population38.  

 

The share of the population of children less than 15 years (under-15 children) among the 

total global population reduced from 32.89 to 25.93% between 1990 and 2017. A similar 

trend was also noted in India, when the share of under-15 children population had dropped 

from 37.93% to 27.78%, during the same period. However, India had consistently retained 

19-20% of the world’s children below 15 years37. The Karnataka state had retained nearly 

5% of the India under-15 population, and the Belgaum district had retained nearly 8% of 

the Karnataka under-15 population38. 

  

1.5. The HIV epidemic3. 

 

1.5.1. HIV-infected people4. 

 

The trends in the number and share of HIV-infected/affected people between 1990 and 

2017 are shown in table 4 and figures 1-620,37-39,41-43. 

                                        

2 The HIV/AIDS epidemic could be better understood with help of population-level 

denominators, and hence this section was included here.  

3 The available data was compiled from various sources and is presented in Annexure 1 

and 2, and hence the tables and figures included in this section would be a subset of/derived 

from the larger data. 

4 The UNAIDS39 uses an Estimation and Projection Package (EPP) to estimate country-

level figures on HIV/AIDS epidemic, based on fitting observed HIV surveillance data on 

prevalence40. The numbers/estimates thus generated and published were mainly used in the 

discussions in this section.  



21 

 

Table 4. Number and share of the people and children living with HIV in the total population, World, India and Karnataka, 1990-

201720,37-39,41-43. 

Criteria Region Description 1990 1997 1998 1999 2002 2005 2007 2008 2010 2016 2017 

Total 

Population (All 

ages)37,38 

Global N (million) 5288 5879 5961 6041 6280 6520 6683 6766 6932 7444 7530 

India Share wrt global total population 16.45 16.96 17.04 17.12 17.35 17.55 17.65 17.69 17.76 17.79 17.78 

Karnataka  Share wrt India total population# 5.07 4.97 4.96 4.95 4.92 4.90 4.89 4.89 4.89 4.96 4.98 

Belgaum Share wrt Karnataka total 

population# 

7.97 7.97 7.97 7.97 7.86 7.81 7.78 7.77 7.74 7.75 7.73 

Child 

Population (0-

14 years)37,38 

Global Share wrt global total population 32.89 31.18 30.87 30.52 29.30 28.03 27.46 27.22 26.82 26.05 25.93 

India 

  

Share wrt India total population 37.93 35.95 35.57 35.16 33.99 32.79 32.07 31.70 30.89 28.20 27.78 

Share wrt global child population 18.98 19.56 19.64 19.73 20.13 20.52 20.61 20.60 20.45 19.25 19.05 

Karnataka  Share wrt India child population# 4.86 4.62 4.61 4.60 4.61 4.76 4.86 4.91 5.05 4.61 4.70 

Belgaum Share wrt Karnataka child 

population# 

8.01 8.26 8.30 8.34 8.41 8.36 8.33 8.31 8.28 8.45 8.43 

PLHIV (All 

ages)20,39,42  

Global 

  

N (million) 8.3 23.3 25 26.3 28.9 30.1 30.8 31.3 32.4 36.3 36.9 

Share wrt global total population 0.16 0.40 0.42 0.44 0.46 0.46 0.46 0.46 0.47 0.49 0.49 

India 

  

  

N (million) 0.26 2.8 3 3.1 3.1 2.8 2.5 2.4 2.3 2.2 2.1 

Share wrt India total population 0.03 0.28 0.30 0.30 0.28 0.24 0.21 0.20 0.19 0.17 0.16 

Share wrt global PLHIV population 3.13 12.02 12.00 11.79 10.73 9.30 8.12 7.67 7.10 6.06 5.69 
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Criteria Region Description 1990 1997 1998 1999 2002 2005 2007 2008 2010 2016 2017 

Karnataka N (million)       0.25 0.23 0.21 0.19  

Share wrt Karnataka total 

population 

      0.42 0.40 0.36 0.30  

Share wrt India PLHIV population       9.78 9.76 9.52 8.86  

PLHIV (Adults, 

15+ 

years)39,41,43 

  

  

Global Share of PLHIV (Adults, 15+ years) 

wrt global PLHIV population 

96.14 94.85 94.80 94.30 93.77 93.02 93.18 93.29 93.52 94.77 95.12 

India Share of PLHIV (Adults, 15+ years) 

wrt India PLHIV population 

98.69 97.96 97.77 97.55 96.94 96.43 96.00 95.96 96.17 97.05 97.10 

Karnataka Share of PLHIV (Adults, 15+ years) 

wrt Karnataka PLHIV population$ 

      94.29 94.03 93.04 94.06  

PLHIV, Male: 

Female (Adults, 

15+ years)39 

Global Ratio 55.0: 

45.0 

50.7: 

49.3 

50.4: 

49.6 

50.0: 

50.0 

49.5: 

50.5 

49.3: 

50.7 

49.1: 

50.9 

49.0: 

51.0 

48.8: 

51.2 

48.0: 

52.0 

47.9: 

52.1 

India Ratio 69.2: 

30.8 

60.7: 

39.3 

62.1: 

37.9 

63.3: 

36.7 

60.0: 

40.0 

61.5: 

38.5 

62.5: 

37.5 

60.9: 

39.1 

59.1: 

40.9 

57.0: 

42.9 

57.1: 

42.9 

CLHIV (<15 

years)39,41,42,43 

  

  

  

Global 

  

  

N (million) 0.32 1.2 1.3 1.5 1.8 2.1 2.1 2.1 2.1 1.9 1.8 

Share wrt global child (<15 year) 

population 

0.02 0.07 0.07 0.08 0.10 0.11 0.11 0.11 0.11 0.10 0.09 

Share wrt global PLHIV population 3.86 5.15 5.20 5.70 6.23 6.98 6.82 6.71 6.48 5.23 4.88 

India N (thousands) 3.4 57 67 76 95 100 100 97 88 65 61 
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Criteria Region Description 1990 1997 1998 1999 2002 2005 2007 2008 2010 2016 2017 

  

  

  

  

  

  

  

  

  

Share wrt India child (<15 year) 

population 

0.00 0.02 0.02 0.02 0.03 0.03 0.03 0.03 0.02 0.02 0.02 

Share wrt India PLHIV population 1.31 2.04 2.23 2.45 3.06 3.57 4.00 4.04 3.83 2.95 2.90 

Share wrt global CLHIV population 1.06 4.75 5.15 5.07 5.28 4.76 4.76 4.62 4.19 3.42 3.39 

Karnataka 

  

  

  

N$ (thousands)       13.95 13.98 15.24 11.58  

Share wrt Karnataka child (<15 

years) population 

      0.08 0.08 0.08 0.07  

Share wrt Karnataka PLHIV 

population 

      5.71 5.97 6.96 5.94  

Share wrt India CLHIV population       13.95 14.42 17.32 17.82  

AIDS 

orphans39  

Global N (millions) 1 5.3 6.3 7.4 10.8 14 15.2 15.5 15.3 12.8 12.2 

India N (millions) 0.007 0.22 0.31 0.43 0.85 1.3 1.4 1.5 1.4 1 0.93 

HIV-EU 

children39 

Global N (millions) 1.1 4.7 5.5 6.2 8.5 10.4 11.5 11.9 12.8 14.5 14.8 

India N (millions) 0.008 0.18 0.23 0.27 0.39 0.47 0.5 0.5 0.49 0.33 0.32 

#Calculated data for non-Census years based on source 38. $Calculated value for Karnataka state (based on source: 41 for 2010, 2011; 

42 for 2007, 2016). Note: 1. Values mentioned as less than 0.1 and 1000 in the database were given the dummy values of 0.05 and 500 

(respectively) in the tables and figures. 2. All the shares are mentioned in percentage (%). Sources: 20 (for Karnataka 2007-2015 data), 

37, 38 (for Karnataka, Belgaum data), 39, 41 (for Karnataka 2010-2011 data on CLHIV, PLHIV numbers; Karnataka 2007-2011 data 

on PPTCT; India 2007-2009 data on PLHIV-ART), 42 (for Karnataka 2007, 2016 data), 43.  
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People Living with HIV/AIDS (PLIHV) included HIV-infected people of all ages unless 

otherwise specified. Between 1990 and 2017, the number of PLHIV in the world increased 

steadily from 8.3 to 36.9 million (Fig. 1)39, even though the progress slowed post-2000, 

and their share within the total population increased from 0.16% to 0.49%. 

 

In the same period, the number of PLHIV in India also increased; however, the increase 

was not steady as observed for the world PLHIV population. It increased from 0.26 million 

in 1990 to 3.1 million in 1999-2002 and then declined to 2.1 million in 2017 (Fig. 1)39. 

Similarly, the share of PLHIV in the total Indian population increased from 0.03% in 1990 

to 0.30% in 1998 and then decreased to 0.16% in 2017 (Fig. 2). Across this trend, India 

had harbored 3.13%, 12.02% and 5.69% of the world’s PLHIV in 1990, 1997, and 2017, 

respectively (Fig. 3).  

 

The limited data available for the Karnataka state from 2007 to 2016, which coincided with 

the declining trends in the India PLHIV population, showed that the number of PLHIV 

decreased from 244500 to 195000 (Fig. 1)20,42. The share of Karnataka’s PLHIV population 

within the total Karnataka state population also decreased from 0.42% to 0.30% during this 

period (Fig. 2). Across the years, the state had retained 9-10% of PLHIV in the country. 

The data showed that the number of PLHIV and share of PLHIV in the total population 

was increasing but a slower pace in the world, but they had already started declining in 

India and the Karnataka state. 

 

The adult (15+ year) PLHIV formed 96.14% of all the world’s PLHIV in 1990, and the 

share reduced to 93.02% till 2005 and again increased to 95.12% in 201739. In India, the 

share of the adult PLHIV was more than that of the world; but, the trend was similar. It 

reduced from 98.69% in 1990 to 96.00% in 2007 and then increased to 97.10% in 201741. 

A similar trend could be inferred in the Karnataka state also, with the limited data 

available42,43. It ranged 93-94% between 2007 and 2016, with the initial decreasing trend 

reversing in 2010. Thus it could be inferred that a lesser number of children were getting 

HIV-infected across all the regions post-2010. 
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Fig. 1. PLHIV population by geographic region, 1990-2017. 

 

 

Fig. 2. Share of the HIV-infected people among the population, by age and geographical 

region, 1990-2017. 

 

 

Between 1990 and 2017, the share of males among the adult (15+ year) PLHIV decreased 

from 55.0% to 47.9% globally, and from 69.2% to 57.1% in India39. This trend implied 

that there was an increasing number of women getting HIV-infected over the years in all 

the regions. 



26 

 

Fig. 3. Geographical share of the HIV-infected people among global total, by age, 1990-

2017. 

 

 

Based on the various scenarios of HIV infection, children were classified as ‘infected 

children’ (meant that the children were HIV-infected or were Children Living with 

HIV/AIDS or CLHIV)44, ‘exposed children’ (when the mother was known to be HIV 

positive while being pregnant with the child, so that the children were born exposed to 

maternal HIV infection in utero)45, ‘affected children’ (meant that any of the family 

members – father, mother or siblings – of the child were HIV-infected) and ‘AIDS orphans’ 

(when the children were rendered orphans due to the death of mother or both parents further 

to their HIV infection)46. As such, the HIV-exposed and HIV affected children and AIDS-

orphans could be HIV-infected or uninfected. 

 

Children Living with HIV/AIDS (CLHIV) included HIV-infected children <15 years of 

age unless otherwise specified. The number of CLHIV in the world increased from 0.32 

million in 1990 to 2.1 million in 2005-2011 and then declined to 1.8 million in 2017 (Fig. 

4)39. Their share within the total child (<15 years) population also increased from 0.02% 

to 0.11% in 1990-2004, remained so till 2013, and then decreased to 0.09% in 2017 (Fig. 

2). Thus, the world’s CLHIV formed 3.86% of all the PLHIV in the world in 1990, a peak 

share of 6.98% in 2005, and 4.88% in 2017 (Fig. 5).  
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Fig. 4. CLHIV (<15 years) population by geographical region, 1990-2017. 

 

 

Fig. 5. Share of children (<15 years) among the HIV-infected population by geographic 

region, 1990-2017. 

 

 

In the same period, the number of CLHIV in India also increased from 3400 to 1 lakh in 

1990-2004, remained so till 2007 and then declined to 61000 in 2017 (Fig. 4)39. The share 

of India’s CLHIV in both the total child (<15 years) population and the total PLHIV 

population in India was lesser than that of the world in the corresponding years. Thus, 
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similarly, the share of CLHIV in the total Indian child (<15 years) population increased 

from near-zero in 1990 to 0.02% in 2017, with a flattened peak at 0.03% between 2002 and 

2008 (Fig. 2). As such, India’s CLHIV formed 1.31% of all PLHIV in India in 1990, a peak 

share in 4.04% in 2008, and 2.90% in 2017 (Fig. 5). India had harbored the least (1.06%) 

and the maximum (5.28%) share of the world’s CLHIV in 1990 and 2002 respectively, to 

revert to 3.39% in 2017 (Fig. 3).  

 

The data available on the CLHIV in the Karnataka state was limited to 2007-2016, which 

coincided with the peaks and subsequent declining trends in India and the world42,43. This 

had put the number of CLHIV increased from 13953 in 2007 to 15239 in 2010, which 

further decreased to 11582 in 2016 (Fig. 4). The share of the Karnataka’s CLHIV 

population within the total Karnataka child (<15 years) population remained at 0.07-0.08% 

in 2007-2016, which was higher than Indian, but lower than global shares (Fig. 2). The 

share of the Karnataka’s CLHIV population with respect to the total PLHIV population in 

the state was parabolic: it was 5.71% in 1990, highest (6.96%) in 2010 and reversed to 

5.94% in 2016 (Fig. 5). Across the years, the Karnataka state had retained 14-18% of the 

CLHIV in the country, much higher than the Indian average. In short, it could be inferred 

that the number and the share of the CLHIV in the total population were decreasing in all 

the regions. Moreover, the state of Karnataka had a higher proportion of children among 

the HIV-infected people, which was about a sixth of all those CLHIV in India in 2017. 

 

Globally, the number of AIDS orphans (<18 years) increased from 1 to 15.5 million in 

1990-2008 and then reverted to 12.2 million in 2017 (Fig. 6.). Similarly, in India, during 

the same period, this increased from 7 thousand to 15 lakh and then decreased to 9.3 lakhs. 

However, the HIV-exposed-but-uninfected (HIV-EU) children increased steadily from 1.1 

to 14.8 million globally, and from 8 to 32 thousand in India, between 1990 and 201739. 

This signaled that there were HIV positive pregnancies happening in the country and 

globally, but the children born were increasingly tested HIV negative; and that the burden 

of orphan care due to HIV infection, an aftermath of the epidemic peak, in the country and 

the world was higher. 
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Fig. 6. AIDS orphans and HIV-EU children by geographical region, 1990-2017. 

 

 

1.5.2. The new HIV infections.  

 

The trends in the new HIV infections among the various age groups between 1990 and 

2017 are shown in table 5 and figures 7-1220,39,42,43.  

 

The new HIV infections included the new HIV infections among the people of all ages 

unless otherwise specified. Between 1990 and 1995, the number of new HIV infections in 

the world increased from 1.9 to 3.4 million and then decreased to 1.8 million in 2017 (Fig. 

7)39. The share of the new HIV infections within the total global population increased from 

0.04% in 1990 to 0.069% in 1995 and then dropped to 0.02% in 2017 (Fig. 8). Also, the 

share of the new infections with respect to the global PLHIV population dropped steadily 

from 22.89% in 1990 to 4.88% in 2017 (Fig. 9).    

 

In the same period, similarly, the number of the new HIV infections in India also increased 

from 0.13 (1990) to 0.55 (1995) million, and then reduced to 0.08 million (Fig. 7)39. The 

share of the new HIV infections in the total Indian population increased from 0.01% in 

1990 to 0.06% in 1998, and then decreased back to 0.01% in 2017 (Fig. 8). Also, the share 

of the new infections with respect to the India PLHIV population dropped  
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Table 5. Number and share of the new HIV infections, World, India, and Karnataka, 1990-201720,39,42,43. 

Criteria Region Description 1990 1995 1996 1997 1999 2002 2003 2007 2016 2017 

New HIV 

infections (All 

ages)20,39 

  

  

  

  

  

  

  

Global 

  

  

N (million) 1.9 3.4 3.4 3.2 2.9 2.6 2.6 2.4 1.9 1.8 

Share wrt global total population 0.04 0.06 0.06 0.05 0.05 0.04 0.04 0.04 0.03 0.02 

Share wrt global PLHIV population 22.89 17.80 15.96 13.73 11.03 9.00 8.84 7.79 5.23 4.88 

India 

  

  

  

N (million) 0.13 0.55 0.51 0.40 0.25 0.15 0.13 0.11 0.09 0.08 

Share wrt India total population 0.01 0.06 0.05 0.04 0.02 0.01 0.01 0.01 0.01 0.01 

Share wrt India PLHIV population 50.00 26.19 20.40 14.29 8.06 4.84 4.33 4.40 4.05 4.00 

Share wrt global new infections 6.84 16.18 15.00 12.50 8.62 5.77 5.00 4.58 4.68 4.67 

Karnataka 

  

  

  

N!        7508 2261  

Share wrt Karnataka total population        0.01 0.00  

Share wrt Karnataka PLHIV population        3.07 1.16  

Share wrt India new infections        6.83 2.54  

New HIV 

infections 

(Adults, 15+ 

years)39,42,43 

Global Share wrt global new infections 92.11 90.29 89.41 87.81 85.52 83.85 84.23 85.83 90.53 90.00 

India Share wrt India new infections 98.08 96.55 95.49 94.00 90.80 88.00 87.69 91.00 95.06 95.60 

Karnataka Share wrt Karnataka new infections        77.45 87.97  

New HIV 

infections, Male: 

Global Ratio 

 

53.3: 

46.7 

50.0: 

50.0 

50.0: 

50.0 

48.3: 

51.7 

48.0: 

52.0 

50.0: 

50.0 

52.4: 

47.6 

50.0: 

50.0 

51.2: 

48.8 

53.1: 

46.9 
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Criteria Region Description 1990 1995 1996 1997 1999 2002 2003 2007 2016 2017 

Female (adults, 

15+ years)39 

India Ratio 69.2: 

30.8 

61.8: 

38.3 

60.8: 

39.2 

60.0: 

40.0 

56.0: 

44.0 

58.7: 

41.3 

61.5: 

38.5 

60.9: 

39.1 

60.7: 

39.3 

59.5: 

40.5 

New HIV 

infections 

(Children, <15 

years)39 

  

  

  

  

  

  

  

  

  

  

 

Global 

  

  

  

N (thousands) 150 330 360 390 420 420 410 340 180 180 

Share wrt global child (<15 year) 

population 

0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 

Share wrt global CLHIV population 46.88 36.67 36.00 32.50 28.00 23.33 21.58 16.19 9.47 10.00 

Share wrt global new infections 7.89 9.71 10.59 12.19 14.48 16.15 15.77 14.17 9.47 10.00 

India 

 

N (thousands) 2.5 19.0 23.0 24.0 23.0 18.0 16.0 9.9 4.4 3.7 

Share wrt India child (<15 year) 

population 

0.00 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 

Share wrt India CLHIV population 73.53 54.29 50.00 42.11 30.26 18.95 16.16 9.90 6.77 6.07 

Share wrt India new infections 1.92 3.45 4.51 6.00 9.20 12.00 12.31 9.00 4.94 4.40 

Share wrt global new child infections 1.67 5.76 6.39 6.15 5.48 4.29 3.90 2.91 2.44 2.06 

Karnataka 

  

 

N!        1693 272  

Share wrt Karnataka child (<15 years) 

population 

       0.01 0.00  

Share wrt Karnataka CLHIV population        12.13 2.35  

Share wrt Karnataka new infections        22.55 12.03  
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Criteria Region Description 1990 1995 1996 1997 1999 2002 2003 2007 2016 2017 

Share wrt India new child infections        17.10 6.18  

!Calculated value based on source 42. Note: 1. Values mentioned as less than 0.1 and 1000 in the database were given the dummy values 

of 0.05 and 500 (respectively) in the tables and figures. 2. All the shares are mentioned in percentage (%). Sources: 20 (only for 

Karnataka 2007-2015 data), 39, 42 (only for Karnataka 2007 and 2016 data), 43.  
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Fig. 7. New HIV infections among all ages by geographical region, 1990-2017. 

 

 

Fig. 8. Share of the new HIV infections among the population, by age and geographical 

region, 1990-2017. 

 

 

steadily from 46.88% in 1990 to 4.00% in  2017 (Fig. 9). Across this trend, India had 

harbored 6.84%, 16.18%, and 4.67% of the world’s new infections in 1990, 1995, and 

2017, respectively (Fig. 10). 
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Fig. 9. Share of the new HIV infections with respect to the HIV-infected population, by 

age and geographical region, 1990-2017. 

 

 

Fig. 10. Geographical share of the new HIV infections among the global total, by age, 

1990-2017. 

 

 

The data available was limited for the Karnataka state from 2007 to 2016, which coincided 

with the declining trends in the global and India new HIV infections. It showed that the 

number of new HIV infections decreased from 7508 to 2261 (Fig. 7)20,42. The share of the 
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Karnataka’s new HIV infection with respect to the total Karnataka state population, and 

total PLHIV population in the state, also decreased from 0.01% to near-zero and from 

3.07% to 1.16% respectively, during this period (Fig. 8 and 9). The state of Karnataka had 

diminishingly harbored 6.83% of India’s new HIV infection in 2007 to 2.54% of them in 

2016. The data showed that the number of new infections and its share in the total 

population had declined from 1995 in India and the world, and the share of the new 

infections with respect to the PLHIV numbers declined from 1990. In the Karnataka state, 

the new infections and its share with respect to the total and PLHIV populations showed a 

decline, ever since the data was available (2007). 

 

The new HIV infections among the adults (15+ year) formed 92.11% of all the world’s 

new HIV infections in 1990, and the share reduced to 83.85% (2002) and again increased 

to 90.0% in 201739. In India, the share of the adult new HIV infections was more than that 

of the world; but, the trend was similar. It reduced from 98.08% in 1990 to 97.69% in 2003 

and then increased to 95.60% in 201741. A similar trend could be inferred in the Karnataka 

state also, with the limited data available42,43. It ranged between 77.45% in 2007 to 87.97% 

in 2016, with some fluctuations in between. Thus, a lesser number of children were getting 

newly infected with HIV across all the regions post-2002-2003. 

 

Between 1990 and 2017, there was no much difference by gender in case of the global 

adult (15+ year) new HIV infections; but the share of the males was consistently higher in 

India across the years, and was of the range 60-70%39.  

 

The new child HIV infections among children implied those among the children <15 years 

of age unless otherwise specified. The number of new child HIV infections in the world 

and India followed a parabolic pattern. In the whole world, it increased from 0.15 million 

in 1990 to 0.42 million in 1999-2002 and then declined to 0.18 million in 2017 (Fig. 11)39. 

Their share within the total child (<15 years) population also increased from 0.01% (1990) 

to 0.02% in 1999, remained so till 2009, and then decreased to 0.01% in 2017 (Fig. 7). 

Between 1990 and 2017, the share of the new child HIV infections among the global 

CLHIV population decreased consistently from 46.88% to 10.00% in 2017 (Fig. 8). Also,  
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Fig. 11. New child (<15 years) HIV infections by geographical region, 1990-2017. 

 

 

Fig. 12. Share of the new child (<15 years) HIV infections among the new HIV infections 

(all ages), by geographical region, 1990-2017. 

 

 

the world’s new child HIV infections formed 7.89% of all the new infections in the world 

in 1990, a peak share in 16.15% in 2002, and 10.00% in 2017 (Fig. 12).  
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In the same period, the number of the new child HIV infections in India also increased 

from 2500 in 1990 to 24000 in 1997 and 1998, and then declined to 3700 in 2017 (Fig. 

11)39. The share of India’s new child infections among the total child (<15 years) 

population was lesser than that of the world in the corresponding years. This, in a similar 

fashion, increased from near-zero in 1990 to 0.01% in 1995, and remained so till 2001, and 

declined back to near-zero subsequently (Fig. 8). The share of the new child infections to 

the India CLHIV population also declined consistently from 73.53% (1990) to 6.07% 

(2017) (Fig. 9). The higher HIV detection among children could have pushed up this share 

initially, which eventually got saturated and settled down the figures to less than the global 

average. India’s new child infections formed 1.92% of all the new HIV infections in India 

in 1990, a peak share in 12.31% in 2003, and 4.40% in 2017 (Fig. 12), much lower than 

the global figures. Across this trend, India had harbored the least (1.67%) and the maximum 

(6.39%) share of the world’s new child infections in 1990 and 1996 respectively, to revert 

to 2.06% in 2017 (Fig. 10).  

 

Only limited data available was on new child infections for the Karnataka state (from 2007 

to 2016), and this coincided with the declining trends in India and the world42,43. This had 

put the number of the new child HIV infections decreasing from 1690 in 2007 to 270 in 

2017 (Fig. 11). The share of the Karnataka’s new child infections within the total Karnataka 

child (<15 years) population remained at 0.01% in 2007-2011 and then reverted to near-

zero subsequently, in line with India’s, but lower than global shares (Fig. 8). The share of 

the Karnataka’s new child infections with respect to the total CLHIV population in the state 

decreased from 12.13% in 2007 to 2.35% in 2016, in line with India and global trends (Fig. 

9). However, the share of new child HIV infections among all the new infections within 

the Karnataka state was higher than the global and India figures throughout the years for 

which the data was available. The new infections among children constituted 22-23% of 

all the new infections in 2007-2009 in the Karnataka state, and this had dropped to 12.03% 

in 2016. The Karnataka state had retained 17.1% of the new HIV infections of the country 

in 2007, which reduced to 6.18% in 2017, both much higher than the India average. In 

short, it could be inferred that the number of the new child HIV infections and its share in 

the total population were decreasing in all the regions; India started experiencing the 
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decline before the world did, chronologically. Moreover, the state of Karnataka had a 

higher proportion of the new child HIV infections among all the new infections, and a 

higher concentration of the new child infections within its territory, compared to the global 

and India figures even in 2016.  

 

1.5.3. HIV/AIDS-related deaths. 

 

The trends in the HIV/AIDS-related deaths among various age groups between 1990 and 

2017 are shown in table 6 and figures 13-1839,42,43.  

 

AIDS deaths included those among the people of all ages unless otherwise specified. 

Between 1990 and 2003, the number of the AIDS deaths in the world increased from 0.29 

to 1.9 million, remained so till 2006, and then decreased to 0.94 million in 2017 (Fig. 13)39. 

The share of the AIDS deaths within the total global population increased from 0.01% in 

1990, peaked at 0.03% through 2001-2008, and declined to 0.01% in 2017 (Fig. 14). 

Moreover, this share among the global PLHIV population increased from 3.49% (1990) to 

6.46% (2003) but declined subsequently to 2.55% in 2017 (Fig. 15). 

 

In the same period, similarly, the number of the AIDS deaths in India also increased from 

3500 (1990) to 240000 (2005) and then reduced to 69000 (2017) (Fig. 13)39. The share of 

the AIDS deaths in the total Indian population increased from near-zero (1990) to 0.02% 

(2000), remained unchanged till 2008 and then decreased to 0.01% in 2017 (Fig. 14). Also, 

the share of the AIDS deaths among the India PLHIV population increased from 1.35% 

(1990) to 8.85% (2006) and then dropped to 3.29% (2017) (Fig. 15). Across this trend, 

India had harbored 1.21%, 12.63% and 7.34% of the world’s AIDS deaths in 1990, 2005, 

and 2017, respectively (Fig. 16).  

 

The data available for the Karnataka state (2007-2016), coincided with the declining trends 

in the global and India new HIV infections. It showed that the number of AIDS deaths in 

the state reduced from 18370 in 2007 to 3236 in 2016 (Fig. 13)42,43. The share of the AIDS 

deaths in the total population, and among the total PLHIV population in the Karnataka state  
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Table 6. Number and share of the HIV/AIDS-related deaths, World, India, and Karnataka, 1990-201739,42,43. 

Criteria Region Description 1990 1991 1992 1997 1998 2002 2003 2005 2006 2007 2016 2017 

AIDS-

related 

deaths (All 

ages)39,42,43 

 

 

Global 

 

 

N (thousands) 290 360 460 1100 1200 1800 1900 1900 1900 1800 990 940 

Share wrt global total population 0.01 0.01 0.01 0.02 0.02 0.03 0.03 0.03 0.03 0.03 0.01 0.01 

Share wrt global PLHIV population 3.49 3.56 3.80 4.72 4.80 6.23 6.46 6.31 6.25 5.84 2.73 2.55 

India 

 

 

 

N (thousands) 3.50 6.30 11.0 88.0 110 210 220 240 230 220 80 69 

Share wrt India total population 0.00 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.02 0.02 0.01 0.01 

Share wrt India PLHIV population 1.35 1.40 1.51 3.14 3.67 6.77 7.33 8.57 8.85 8.80 3.64 3.29 

Share wrt global AIDS-deaths 1.21 1.75 2.39 8.00 9.17 11.67 11.58 12.63 12.11 12.22 8.08 7.34 

Karnataka 

 

 

 

N (thousands)          18.37 3.236  

Share wrt Karnataka total population          0.03 0.00  

Share wrt Karnataka PLHIV 

population 

         7.51 1.66  

Share wrt India AIDS-deaths          8.35 4.05  

AIDS-relate-

d deaths 

(Adults, 15+ 

years)39 

Global Share wrt global AIDS- deaths 75.52 75.56 76.09 80.00 80.00 84.44 85.26 85.26 85.79 86.11 88.89 88.30 

India Share wrt India AIDS- deaths 85.71 76.19 76.36 86.36 88.18 93.81 94.55 95.42 95.65 95.68 96.13 96.23 

AIDS-relate-

d deaths 

Global Ratio 61.9: 

38.1 

60.7: 

39.3 

60.0: 

40.0 

53.5: 

46.5 

52.5: 

47.5 

50.7: 

49.3 

50.6: 

49.4 

48.8: 

51.2 

50.6: 

49.4 

51.3: 

48.7 

56.8: 

43.2 

57.8: 

42.2 
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Criteria Region Description 1990 1991 1992 1997 1998 2002 2003 2005 2006 2007 2016 2017 

Male: Fema-

le (Adults, 

15+ years)39 

India Ratio 73.1: 

26.9 

70.8: 

29.2 

70.2: 

29.8 

64.5: 

35.5 

65.0: 

35.0 

60.0: 

40.0 

61.9: 

38.1 

63.64: 

36.3 

59.1: 

40.9 

61.9: 

38.1 

67.5: 

32.5 

68.7: 

31.3 

AIDS-

related 

deaths 

(Children, 

<15 years)39 

 

 

 

 

 

 

 

Global 

 

 

 

N (thousands) 71 88 110 220 240 280 280 280 270 250 110 110 

Share wrt global child (<15 year) 

population 

0.00 0.00 0.01 0.01 0.01 0.02 0.02 0.02 0.01 0.01 0.01 0.01 

Share wrt global CLHIV population 22.19 21.46 21.57 18.33 18.46 15.56 14.74 13.33 12.86 11.90 5.79 6.11 

Share wrt global AIDS-deaths 24.48 24.44 23.91 20.00 20.00 15.56 14.74 14.74 14.21 13.89 11.11 11.70 

India 

 

 

 

 

N (thousands) 0.50 1.50 2.60 12.0 13.0 13.0 12.0 11.0 10.0 9.50 3.10 2.60 

Share wrt India child (<15 year) 

population 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Share wrt India CLHIV population 14.71 24.59 26.00 21.05 19.40 13.68 12.12 11.00 10.00 9.50 4.77 4.26 

Share wrt India AIDS-deaths 14.29 23.81 23.64 13.64 11.82 6.19 5.45 4.58 4.35 4.32 3.88 3.77 

Share wrt global AIDS-related child 

deaths 

0.70 1.70 2.36 5.45 5.42 4.64 4.29 3.93 3.70 3.80 2.82 2.36 

Note: 1. Values mentioned as less than 0.1 and 1000 in the database were given the dummy values of 0.05 and 500 (respectively) in the 

tables and figures. 2. All the share are mentioned in percentage (%). Sources: 39, 42 (only for Karnataka 2007 and 2016 data), 43.  
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Fig. 13. AIDS-related deaths (all ages) by geographical region, 1990-2017. 

 

 

Fig. 14. Share of the AIDS-related deaths among the population, by age and geographical 

region, 1990-2017. 

 

 

had decreased from 0.03% to near-zero and from 7.51% to 1.66% respectively, during this 

period (Fig. 14 and 15). The share of the India AIDS deaths harbored by the Karnataka 

state reduced by more than 50% (from 8.35% to 4.05%) in 2007-2016. The data showed 

that the number of AIDS deaths in the world and India decreased post-2005 and its share  
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Fig. 15. Share of the AIDS-related deaths among the HIV-infected people, by age and 

geographical region, 1990-2017. 

 

 

Fig. 16. Geographic share of the AIDS-related deaths among the global total, by age, 1990-

2017. 

 

 

in the total and the PLHIV population started diminishing post-2007. In the Karnataka 

state, the AIDS deaths and its share with respect to the total and the PLHIV population 

declined ever since the data was available (2007).  
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The AIDS deaths among the adults (15+ year) formed 80-90% of all the AIDS deaths 

globally and 86-96% in India post-1997. Both in India and the world, the deaths among 

HIV-infected adult men were higher than women’s; and, there was an increasing trend of 

the deaths among the women till 2005-2006, which was reversed later39.  

 

AIDS-related child deaths implied those among the children <15 years of age unless 

otherwise specified. The number of AIDS-related child deaths in the world and India 

followed a parabolic pattern. In the whole world, it increased from 71 to 280 thousand 

(1990-2002), remained unchanged till 2005 and then declined to 110 thousand (2017) (Fig. 

17)39. The share of the AIDS deaths within the total child (<15 years) population also 

increased from 0.41% (1990) to 1.53% (2003) and then decreased to 0.56% in 2017 (Fig. 

14). Between 1990 and 2017, the share of the AIDS-related child deaths among the global 

CLHIV population decreased consistently from 22.19% to 6.11% (Fig. 15). Also, the share 

of the child deaths among the global AIDS deaths decreased from 24.48% (1990) to 

11.70% (2017) (Fig. 18).  

 

In the same period, the number of AIDS-related child deaths in India also increased from 

500 in 1990 to 13000 in 1999-2002, and then declined to 2600 in 2017 (Fig. 17)39. The 

decline of child deaths started 2-4 years before the total AIDS deaths. The share of India’s 

AIDS-related child deaths among the total child (<15 years) population was much lesser 

than that of the world’s, in the corresponding years. This, in a similar parabolic fashion, 

increased from 0.02 deaths in 1990 to 0.36 deaths in 1998-1999, and declined to 0.07 deaths 

in 2017, per 10000 children (Fig. 14). The share of the AIDS-related child deaths among 

the India CLHIV population decreased from 14.71% (1990) to 4.26% (2017) through an 

interim peak at 26.00% (1992) (Fig. 15). India’s AIDS-related child deaths among all the 

AIDS deaths decreased consistently from 23.81% (1991) to 3.77% (2017) (Fig. 18), much 

lower than the global figures. Across this trend, in 1990, 0.70% of the world’s AIDS-

related child deaths happened in India; this rose to 5.45% (1997), and then reduced to 

2.36% (2017) (Fig. 16).  
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Fig. 17. AIDS-related child (<15 years) deaths by geographical region, 1990-2017. 

 

 

Fig. 18. Share of the AIDS-related child (<15 years) deaths among the deaths (all ages) 

among the HIV-infected population, by geographical region, 1990-2017. 

 

 

No information on the AIDS-related child deaths in the Karnataka state was available to 

infer a pattern. In short, it could be inferred that the number of AIDS-related child deaths 

declined even before the total AIDS deaths did; and the decline of the actual numbers and 

the share was steep. However, initially (till 2007) the case fatality rate among the children 
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Fig. 19. The global population of PLHIV and CLHIV, and the new HIV infections and the 

AIDS-related deaths among the whole and child (<15 years) population, 1990-2017. 

 

 

were much higher than that for all ages; but from 2008, this wide gap has diminished. 

Reciprocally, it could mean that HIV-infected children lived longer. The scenario was 

more-or-less similar in all the regions. 

 

The global, India and Karnataka numbers of PLHIV, CLHIV were plotted against the new 

HIV infections and the AIDS deaths in the figures 19-21 (based on the tables 4-6 and the 

related sources). From these graphs, it could be inferred that: 

 Among all the ages, the global PLHIV population kept increasing till 2017, but at 

a slower pace since 2000. However, the PLHIV population declined in India since 

2002. Globally and in India, the new HIV infections declined from 1995, and the 

AIDS deaths from 2005-2006. The Karnataka state also showed the decreasing 

numbers of the PLHIV, new infections, and AIDS deaths, in line with the India 

trend. As such, the HIV/AIDS epidemic had been declining in all the regions.  

 Among the children, the global and India CLHIV population decreased since 2011 

and 2007 respectively. The new child infections in the world and India declined 

from 2002 and 1998 respectively, while the AIDS-related child deaths reversed 

after a delay of 3-4 years in both regions. The Karnataka trend was in line with the 
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Fig. 20. The population of PLHIV and CLHIV, and the new HIV infections and the AIDS-

related deaths among the whole and child (<15 years) population, India, 1990-2017. 

 

 

Fig. 21. The population of PLHIV and CLHIV, and the new HIV infections and the AIDS-

related deaths among the whole and child (<15 years) population, Karnataka, 2007-2016. 

 

 

declining India trend of CLHIV. As such, the decline of the HIV epidemic started 

among the children earlier in India than in the world.  
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 By 2017, the global new infections were higher than the AIDS deaths; hence, the 

PLHIV population remained increasing. However, in India and the Karnataka state, 

the new infections and the deaths in all ages and among the children had been 

converging, so that it is reaching towards a replacement level. At the same time, 

from the figures 8, 9, 14 and 15, it could be seen that the rates of the new infections 

and the AIDS deaths among the population, the rate of the new infections (inflating 

the existing pool of HIV infection), and the rate of the AIDS deaths (deflating the 

existing pool of HIV infection), were decreasing and converging, both among all 

ages and the children, in all the regions. As such, there could remain a near-constant 

pool of the HIV infection in both the groups (all ages and children), unless the new 

infections drastically come down or the deaths surpass the new infections, in the 

years ahead.  

 

1.5.4. HIV-infected people on treatment. 

 

The trends in the number of PLHIV and CLHIV on treatment (ART) between 2000 and 

2017 are shown in table 7 and figures 22-2731-34,37,39,41,42,47-59. 

 

Between 2000 and 2017, the number of PLHIV (all ages) on treatment increased steadily 

from 0.55 to 21.69 million (Fig. 22)39, and their share among the total PLHIV increased 

from 2.00% to 58.78% (2000-2017) (Fig. 23).  

 

However, the ART provision was started in India only in 2004. The number of the PLHIV 

(all ages) on ART in India also increased from 0.03 million to 1.20 million (2005-2017)39; 

as such, their share among all the India PLHIV population increased from 1.00% to 57.19% 

(Fig. 22 and 23). As such, in 2017, the share of the PLHIV on treatment in India was 

slightly lesser than the global average. On average, the India PLHIV on treatment formed 

5.5-6% of the global PLHIV on ART (Fig. 24). 

 

The data available for the Karnataka state from 2007 to 2016, coincided with the increasing 

global and India trends in the initiation of PLHIV on ART. It showed that the numbers  
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Table 7. Number and share of the HIV-infected people on ART, World, India, and Karnataka, 2000-201731-34,37,39,41,42,47-59. 

Criteria Region Description 2000 2005 2007 2008 2009 2010 2013 2015 2016 2017 

PLHIV 

receiving 

ART (All 

ages)31-34, 

37,39,47-59 

G
lo

b
al

 

N^ 548000 2107000 3696000 5008000 6380000 8020848 13236969 17215858 19396217 21691374 

Share wrt 

global PLHIV 

population 

2.00 7.00 12.00 16.00 20.00 24.76 38.59 48.36 53.43 58.78 

In
d
ia

 

N^  28000 125000 216000 312000 412125 775466 940187 1050326 1200965 

Share wrt India 

PLHIV 

population 

 1.00 5.00 9.00 13.00 17.92 35.25 42.74 47.74 57.19 

Share wrt 

global PLHIV 

on ART 

 1.33 3.38 4.31 4.89 5.14 5.86 5.46 5.42 5.54 

K
ar

n
at

ak
a 

N   7094 13599 16285 14100  127156 139671 155376 

Share wrt 

Karnataka 

PLHIV 

population 

  2.90 5.81 7.22 6.44  63.88 71.63  

Share wrt India 

PLHIV on  

  5.68 6.30 5.22 3.42  13.52 13.30 12.94 
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Criteria Region Description 2000 2005 2007 2008 2009 2010 2013 2015 2016 2017 

ART 
B

el
g
au

m
 

N   675 1207 1778 2347    17303 

Share wrt 

Karnataka 

PLHIV on 

ART 

  9.52 8.88 10.92 16.65    11.14 

PLHIV 

receiving 

ART 

(Adults, 

15+ year-

s)39,41 

G
lo

b
al

 Share wrt 

global PLHIV 

on ART 

    95.38 94.32 94.57 95.01 95.24 95.66 

In
d
ia

 

Share wrt India 

PLHIV on 

ART 

  92.51 83.13 87.91 93.86 94.23 94.31 94.33 96.11 

PLHIV 

receiving 

ART 

Male: 

G
lo

b
al

 

Ratio 

 

 

 

    50.0:  

50.0 

48.6: 

51:4 

44.2:  

55.8 

42.9:  

57.1 

42.6:  

57.4 

42.7: 57.3 
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Criteria Region Description 2000 2005 2007 2008 2009 2010 2013 2015 2016 2017 

Female 

(Adults, 

15+ year-

s)37,39 

In
d
ia

 
Ratio     56.4:  

43.6 

57.0:  

43.0 

53.7:  

46.3 

51.8:  

48.2 

51.1:  

48.9 

51.8: 48.2 

CLHIV 

receiving 

ART 

(<15 yea-

rs)31-34,39, 

41,42,48-59 

G
lo

b
al

 

N     295000 455910 718127 859528 922794 941433 

Share wrt 

global CLHIV 

population 

    14.05 21.71 35.91 45.24 48.57 52.30 

Share wrt 

global PLHIV 

on ART 

    4.62 5.68 5.43 4.99 4.76 4.34 

In
d
ia

 

N   9358 13079 18618 25315 44740 53522 59577 46767 

Share wrt India 

CLHIV 

population 

  9.36 13.48 20.02 28.77 59.65 78.71 91.66 76.67 

Share wrt India 

PLHIV on 

ART 

  7.49 6.06 5.97 6.14 5.77 5.69 5.67 3.89 
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Criteria Region Description 2000 2005 2007 2008 2009 2010 2013 2015 2016 2017 

Share wrt 

global CLHIV 

on ART 

    6.31 5.55 6.23 6.23 6.46 4.97 
K

ar
n
at

ak
a 

N!   1198 1928 3003 3640  8117 8899 10170 

Share wrt 

Karnataka 

CLHIV 

population 

  8.59 13.79 21.49 23.89  65.75 76.83  

Share wrt 

Karnataka 

PLHIV on 

ART 

  16.89 14.18 18.44 25.82  6.38 6.37 6.55 

Share wrt India 

CLHIV on 

ART 

  12.80 14.74 16.13 14.38  15.17 14.94 21.75 

B
el

g
au

m
 N   101 223      1411 

Share wrt 

Karnataka 

  14.96 18.48      8.15 
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Criteria Region Description 2000 2005 2007 2008 2009 2010 2013 2015 2016 2017 

CLHIV on 

ART 

Deaths 

averted 

by ART 

(All 

ages)39 G
lo

b
al

 

N 51959 201803 452850 609375 700109 840000 1100000 1200000 1200000 1200000 

Share wrt 

global PLHIV 

population 

0.19 0.67 1.47 1.95 2.19 2.59 3.21 3.37 3.31 3.25 

Share wrt 

global PLHIV 

on ART 

9.48 9.58 12.25 12.17 10.97 10.47 8.31 6.97 6.19 5.53 

In
d
ia

 

N  2540 17839 33194 46558 60000 78000 83000 81000 83000 

Share wrt India 

CLHIV 

population 

 0.09 0.71 1.38 1.94 2.61 3.55 3.77 3.68 3.95 

Share wrt India 

CLHIV on 

ART 

 9.07 14.27 15.37 14.92 14.56 10.06 8.83 7.71 6.91 

Share wrt 

global deaths 

averted 

 1.26 3.94 5.45 6.65 7.14 7.09 6.92 6.75 6.92 
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^Calculated data for the period 2000-2009 from source 37. !Calculated value based on source 42. Note: 1. Values mentioned as less than 

0.1 and 1000 in the database were given the dummy values of 0.05 and 500 (respectively) in the tables and figures. 2. All the share are 

mentioned in percentage (%). Sources: 31-34 (for Karnataka 2012-2016 data), 37, 39, 41 (for Karnataka 2010-2011 data on CLHIV and 

PLHIV numbers; Karnataka 2007-2011 data on PPTCT; India 2007-2009 data on PLHIV-ART), 42 (for Karnataka 2007, 2016 data), 

47-59.  
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Fig. 22. PLHIV (all ages) on treatment, by geographical region, 2000-20175. 

 

 

Fig. 23. Share of the HIV-infected people on treatment, by age and geographical region, 

2000-20175. 

 

 

                                        

5 Missing values were substituted by data available from a previous year, as the data is 

cumulative, to show the trend.  
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Fig. 24. Geographic share of the HIV-infected people on treatment among the global total, 

by age, 2005-2017. 

 

 

increased from 7 to 155 thousand (Fig. 22)31-34,47-59. The share of PLHIV on ART increased 

from 2.9% in 2007 to 71.63% in 2016 (Fig. 23). As such, the Karnataka state fared better 

than India and global figures in the initiation of ART for the PLHIV.  

 

The Belgaum district had also reported an increase in the number of the PLHIV on ART 

from 675 (2007) to 17303 (2017) (Fig. 22)31-34,47-59. It thus harbored around 11% of the 

Karnataka PLHIV on treatment in its territory. On the whole, the data showed that the 

number and the share of the PLHIV (all ages) initiated on treatment increased in all regions 

since its introduction. However, the coverage and the inclusion in treatment differed 

between the regions. 

 

The share of the adults (15+ year) among the PLHIV (all ages) on ART formed 94-96%, 

both in the world and India39. However, since 2010, there was a slightly increasing share 

of the adults among those on treatment, possibly because there were lesser children testing 

HIV positive to be put on treatment. Considering the whole world, more adult women were 

on ART compared to the adult men, while in India, it was vice versa39. Again, since 2010, 

there was a slightly increasing share of women among those on treatment, possibly because 
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more women were infected and subsequently initiated on treatment or because the men 

moved out of the treatment (due to early death, etc.).  

 

The number of the CLHIV on ART increased globally (295 to 941 thousand, 2009-2017), 

and in India (9.36 to 46.77 thousand, 2007-2017), Karnataka (1198 to 10170, 2007-2017) 

and Belgaum (101 to 1411, 2007-2017)31-34,39,41,42,47-59. As such, the share of the CLHIV 

on treatment also increased over the years (Fig. 25). In 2017, slightly more than a half 

(52.3%) of the CLHIV were on ART globally, while India and the Karnataka state fared 

better by initiating ART to more than three-fourths (76-77%) of the CLHIV (Fig. 23). As 

in the case of PLHIV of all ages, the India CLHIV on treatment formed around 5-6% of 

the global CLHIV on ART (Fig. 24). In India, Karnataka state and Belgaum district, the 

share of the CLHIV among the PLHIV (all ages) put on ART was initially high, to settle 

down to around 50% of the initial share after around 10 years of ART programming (2007-

2017): 7.49% reduced to 3.89% in India; 16.89% to 6.55% in Karnataka; and, 14.96% to 

8.15% in Belgaum. Thus, end 2017, the Belgaum district held a higher share of the CLHIV 

among the PLHIV on treatment among all the regions. However, the global share of the 

CLHIV among the PLHIV on treatment remained around 4-5% across these years (Fig. 

26).  

 

The deaths estimated to be averted due to ART ranged from 0.2 to 1.2 million globally, 

while it has been increasingly saving up to 83000 PLHIV lives in India (Fig. 27)39. As such, 

the share of the estimated lives saved increased with respect to the total PLHIV population; 

but the share among the PLHIV population on ART decreased due to the increasing number 

of the PLHIV initiated on ART. In short, about 52% of the global CLHIV and 76% of the 

India CLHIV were initiated on ART, cumulatively till 2017. ART had been saving 3-4% 

of lives of all the PLHIV and 5-7% of lives of the PLHIV on ART in 2017, indicating that 

there could be an advantage of life-years if the PLHIV were initiated on ART.  

 

If the figures of the share of the PLHIV and the CLHIV on treatment was plotted against 

the AIDS deaths, we could obtain a graph as in figure 28 (based on the tables 6 and 7 and 

the related sources). When the proportion of the PLHIV on treatment increased from 2.00%  
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Fig. 25. CLHIV (<15 years) on treatment by geographical region, 2007-20176. 

 

 

Fig. 26. Share of the CLHIV (<15 years) on treatment among the PLHIV (all ages) on 

treatment, by geographical region, 2007-20176. 

 

 

                                        

6 Missing values were substituted by data available from a previous year, as the data is 

cumulative, to show the trend.  
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Fig. 27. Deaths averted by ART (all ages), and the share of these averted deaths among all 

the PLHIV and those on treatment, by geographical region, 2005-2017. 

 

 

Fig. 28. Proportions of the HIV-infected people on treatment, and the deaths among them, 

by age and geographical region, 2000-2017. 

 

 

to 8.78% globally, and from 1.00% to 57.19% in India, the deaths reduced from 646 to 255 

and 885 to 329 respectively, per 1000 PLHIV. Similarly, when the proportion of the 

CLHIV on treatment increased from 14.05% to 52.30% globally, and from 9.36% to 
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76.67% in India, the deaths reduced from 1000 to 611 and 950 to 426 respectively, per 

1000 CLHIV. In the Karnataka state, when the share on treatment increased from 2.90% 

to 71.63% among PLHIV, the deaths decreased 751 to 166 per 1000 PLHIV. It showed 

that, in all regions, when the proportion on treatment increased, the case fatality rate 

(deaths) decreased, both among both the PLHIV and the CLHIV. 

 

It had been reported that around three-fourths of the HIV-infected people in India and 

Karnataka were initiated on ART (Table 7, Fig. 23 and 28)31-34,39,41,42,47-59. However, the 

HIV program and surveillance reports were too complex to infer7. Table 8 and figures 29-

3331-34,47-59 show this HIV related information from the Karnataka state and the Belgaum 

district.  

 

At the beginning of 2007, there were around 32 thousand PLHIV in the Karnataka state, 

which increased to 3.70 lakh by 2017 (Fig. 29)31-34,47-59. The registration of the PLHIV for 

treatment was around 78% in 2007, but it did not progress with increasing detection of the 

PLHIV till 2010 when the registration was 25%. However, subsequently enhanced 

                                        

7 The HIV program data in India started with ‘the number of people tested’ from ICTC and 

‘the number of people ever registered’ for care at ART centre, as the denominators. This 

was because, the facilities for the HIV testing and treatment were independent vertical 

strategies of HIV program in India, often located in two separate rooms in a health care 

facility, at least till 2016. In 2015, a software PLHIV-ART Linkage System (PALS) was 

initiated by the NACO, to decrease this ‘linkage loss’ of the HIV-infected people between 

the testing and treatment facilities, initially for HIV-infected pregnant women and later 

scaled up for the general PLHIV21. As such, using the HIV program data from India for 

making an inference need to be done carefully. That is, the larger denominator of ‘the 

people ever tested HIV positive’ available at the ICTC might not be the best, but only a 

better available denominator for denoting the ‘people eligible for ART treatment’, rather 

than the smaller denominator of ‘the people ever registered’ at ART centre, disregarding 

the issues of multiple testing and other flaws in it. Rather, the denominator for ‘the people 

ever registered’ was ‘the people ever tested HIV positive’. 
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Table 8. PLHIV and CLHIV on various levels of the treatment cascade, Karnataka and Belgaum, 2007-201731-34,47-59. 

Criteria Regi

on 

Description 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

PLHIV 

identifie

d 

Karn

ataka 

PLHIV identified in the year, N 32213 48166 52021 37411 41810 36504 30906 27804 23028 20855 19753 

PLHIV cumulative, N 32213 80379 132400 169811 211621 248125 279031 306835 329863 350718 370471 

Belg

aum 

PLHIV identified in the year, N 2660 5602 6067 4397 4718 2236 3432 3061 2521 2262 2130 

PLHIV cumulative, N 2660 8262 14329 18726 23444 25680 29112 32173 34694 36956 39086 

PLHIV 

(All 

ages) on  

ART 

(cumula

tive) 

Karn

ataka 

PLHIV ever registered for care, N 25180 39548 41386 43628 209508 232761  268057 283670 303058 320492 

Share among cumulative PLHIV 

identified 

78.17 49.20 31.26 25.69 99.00 93.81  87.36 86.00 86.41 86.51 

PLHIV ever initiated on ART, N 10547 19325 24475 29275 121156 140520  176959 193197 216778 242935 

Share wrt Karnataka PLHIV ever 

registered 

41.89 48.86 59.14 67.10 57.83 60.37  66.02 68.11 71.53 75.80 

PLHIV alive and on ART during 

the year, N 

7094 13599 16285 14100 74821 85605  118607 127156 139671 155376 

Share wrt Karnataka PLHIV ever 

registered 

28.17 34.39 39.35 32.32 35.71 36.78  44.25 44.83 46.09 48.48 

PLHIV dead after ART start, N 1938 3141 4419 4916 20813 24727  41329 47091 55405 63530 

Share wrt Karnataka PLHIV ever 

registered 

7.70 7.94 10.68 11.27 9.93 10.62  15.42 16.60 18.28 19.82 
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Criteria Regi

on 

Description 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

PLHIV LFU after ART start, N 1515 2585 3771 10259 25522 30188  17023 18950 21702 24029 

Share wrt Karnataka PLHIV ever 

registered 

6.02 6.54 9.11 23.51 12.18 12.97  6.35 6.68 7.16 7.50 

PLHIV never initiated on ART, N 14633 20223 16911 14353 88352 92241  91098 90473 86280 77557 

Share wrt Karnataka PLHIV ever 

registered 

58.11 51.14 40.86 32.90 42.17 39.63  33.98 31.89 28.47 24.20 

Belg

aum 

PLHIV ever registered for care, N 2679 3093 4471 6764 24214 27751     35709 

Share among cumulative Belgaum 

PLHIV identified 

100.7 37.44 31.20 36.12 103.28 108.06     91.36 

Share wrt Karnataka PLHIV ever 

registered 

10.64 7.82 10.80 15.50 11.56 11.92     11.14 

PLHIV ever initiated on ART, N 925 1575 2466 4613 14140 17100     26521 

Share wrt Belgaum PLHIV ever 

registered 

34.53 50.92 55.16 68.20 58.40 61.62     74.27 

PLHIV alive and on ART during 

the year, N 

675 1207 1778 2347 8819 10383     17303 

Share wrt Belgaum PLHIV ever 

registered 

25.20 39.02 39.77 34.70 36.42 37.41     48.46 
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Criteria Regi

on 

Description 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

PLHIV dead after ART start, N 160 331 401 484 2014 2487     7103 

Share wrt Belgaum PLHIV ever 

registered 

5.97 10.70 8.97 7.16 8.32 8.96     19.89 

PLHIV LFU after ART start, N 90 37 287 1782 3307 4230     2115 

Share wrt Belgaum PLHIV ever 

registered 

3.36 1.20 6.42 26.35 13.66 15.24     5.92 

PLHIV never initiated on ART, N 1754 1518 2005 2151 10074 10651     9188 

Share wrt Belgaum PLHIV ever 

registered 

65.47 49.08 44.84 31.80 41.60 38.38     25.73 

CLHIV 

(< 15 

years) 

registere

d at 

ARTC 

(cumula

tive) 

Karn

ataka 

CLHIV ever registered for care, N      16778  17161 17814 18337 18799 

Share wrt Karnataka PLHIV ever 

registered 

     7.21  6.40 6.28 6.05 5.87 

CLHIV ever initiated on ART, N      8318  9312 10206 11367 13051 

Share wrt Karnataka CLHIV ever 

registered 

     49.58  54.26 57.29 61.99 69.42 

CLHIV alive and on ART during 

the year, N 

1198 1928 3003 3640 4569 5618  7415 8117 8899 10170 
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Criteria Regi

on 

Description 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Share wrt Karnataka CLHIV ever 

registered 

     33.48  43.21 45.57 48.53 54.10 

CLHIV dead after ART start, N      763  1261 1389 1642 1922 

Share wrt Karnataka CLHIV ever 

registered 

     4.55  7.35 7.80 8.95 10.22 

CLHIV LFU after ART start, N      1937  636 700 826 959 

Share wrt Karnataka CLHIV ever 

registered 

     11.54  3.71 3.93 4.50 5.10 

CLHIV never initiated on ART, N      8460  7849 7608 6970 5748 

Share wrt Karnataka CLHIV ever 

registered 

     50.42  45.74 42.71 38.01 30.58 

Belg

aum 

CLHIV ever registered for care, N      2427     2832 

Share wrt Belgaum PLHIV ever 

registered 

     8.75     7.93 

Share wrt Karnataka CLHIV ever 

registered 

     14.47     15.06 

CLHIV ever initiated on ART, N      1104     1786 
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Criteria Regi

on 

Description 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Share wrt Belgaum CLHIV ever 

registered 

     45.49     63.06 

CLHIV alive and on ART during 

the year, N 

101 223    793     1411 

Share wrt Belgaum CLHIV ever 

registered 

     32.67     49.82 

CLHIV dead after ART start, N      78     266 

Share wrt Belgaum CLHIV ever 

registered 

     3.21     9.39 

CLHIV LFU after ART start, N      233     109 

Share wrt Belgaum CLHIV ever 

registered 

     9.60     3.85 

CLHIV Never started ART, N      1323     1046 

Share wrt Belgaum CLHIV ever 

registered 

     54.51     36.94 

LFU: Lost to Follow-up or missed. Note: All the share are mentioned in percentage (%). Values more than 100% possible due to ‘in-

migration’ or ‘transfer-in’ cases for treatment.  
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Fig. 29. PLHIV in the various levels of treatment cascade, Karnataka and Belgaum, 2007-

2017. 

 

 

enrolment helped to include 86% (3.2 lakh) of the PLHIV into the CST program in 2017. 

The scenario was also similar in the Belgaum district. The enrolment of the PLHIV into 

treatment was near-100% in 2007, which decreased to 36% in 2010, and later picked up to 

91% in 2017. The people missing between the identification and the enrolment (14% in the 

Karnataka state, and 9% in the Belgaum district) could be due to the ‘linkage loss’, multiple 

testing, fear, stigma, issues of confidentiality, people taking treatment from the private 

sector or other systems of medicine, etc. 

 

The enrolment at ART centres did not mean the start of ART for the PLHIV till 2017. The 

start of the ART was based on the category of patient, CD4 count, presence of opportunistic 

infections, etc. before 201721. In 2017, the NACO had adopted the ‘test and treat’ strategy 

for all who tested positive for HIV. As such, those registered at the ART centres during 

this study period belonged to four categories, namely, ‘ART not initiated’, ‘alive and on 

ART’, ‘dead after start of ART’ and ‘lost to follow-up (LFU) or missing’ (the last three 

categories together formed the ‘ART initiated’ category). Assuming that those registered 

at the ART centre was 100% of PLHIV (disregarding the ‘linkage loss’), figure 30 shows 

the relative size of the PLHIV in these categories. In both the Karnataka state and the 
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Belgaum district, a quarter or more of the registered PLHIV were not initiated on ART at 

any point of time between 2007 and 2017. However, this category was diminishing, and 

more PLHIV were initiated on ART. Among those PLHIV initiated on ART, the deaths 

increased from 6-7% to around 20% in both the Karnataka state and the Belgaum district, 

between 2007 and 2017. Another 6-7% were LFU after the initiation of ART in 2017. As 

such, <50% of the PLHIV registered for care at the ART centres were alive and on ART at 

any point of time in the period 2007-2017. 

 

On the other hand, only limited data were available on the CLHIV on treatment. No valid 

figures to suggest the denominator of ‘child ever tested positive’ were available for both 

the Karnataka state and the Belgaum district. As such, reliance on the exclusive ART centre 

data was inevitable, and this started with ‘CLHIV ever registered’. In 2012, there were 

around 16778 CLHIV in the Karnataka state registered for care at the ART centres, and 

less than half of them were ever initiated on ART. The total number of ever registered 

CLHIV and the proportion of them ever initiated on ART increased to 18799 and 69.4% 

in 2017 (Fig. 31)31-34,47-59. The scenario was also similar in the Belgaum district. Less than 

50% of the enrolled 2427 CLHIV were ever initiated on treatment in 2012. The number of 

CLHIV registered increased to 2832, and proportion of them on treatment increased to 63% 

in 2017 (Fig. 31).  

 

Assuming that those registered at the ART centre was 100% of PLHIV, figure 32 shows 

the relative size of the CLHIV categories at the ART centres in the Karnataka state and the 

Belgaum district. In both these regions, around one-third or more of the registered CLHIV 

were not initiated on the ART at any point of time between 2012 and 2017. However, this 

category was diminishing, and more CLHIV were initiated on the ART. Among those 

CLHIV initiated on ART, the cumulative deaths increased from 3-4% to around 10% in 

both the Karnataka state and the Belgaum district, between 2012 and 2017. Another 4-5% 

of the CLHIV on ART were LFU in 2017. As such, around 54% of the CLHIV registered 

at the ART centres in the Karnataka state, and 50% of them in the Belgaum district were 

alive and on ART at any point of time in the period 2012-2017. 
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Fig. 30. Share of the PLHIV ever registered for care, in the various levels of treatment 

cascade, Karnataka and Belgaum, 2007-2017. 

 

 

Fig. 31. Ever registered CLHIV in the various levels of treatment cascade, Karnataka and 

Belgaum, 2007-2017. 

 

 

The share of the CLHIV among all the PLHIV in the various levels of treatment cascade 

is shown in figure 33. A decreasing trend in the CLHIV share among ever registered 

PLHIV was observed in both the Karnataka state and the Belgaum district over the period  
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Fig. 32. Share of the ever registered CLHIV in the various levels of treatment, Karnataka 

and Belgaum, 2012-2017. 

 

 

Fig. 33. Share of the CLHIV among all the HIV-infected in the various levels of treatment, 

Karnataka and Belgaum, 2012-2017. 

 

 

2012-2017, which could be due to the decreasing number of the new HIV infections among 

children in that region. Similarly, in the same time period, in both the regions, against the 

background of decreasing proportion of ‘never started ART among ever registered PLHIV’ 
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(as discussed in Fig. 30), a further decrease in the share of the CLHIV in this group meant 

that, more number and share of the children identified as HIV positive were initiated on 

ART. As such, these two trends together depicted a decreasing HIV epidemic among 

children with a residual community pool of the CLHIV and increased inclusion of CLHIV 

in treatment processes, over the years. Within each region, the share of the CLHIV 

remained nearly unchanged for other categories like ‘ever started ART’, ‘death’, 

‘LFU/Missed after ART start’ and ‘alive and on ART’. This meant that the child patterns 

followed the larger patterns of change in each of these categories, as seen in Fig. 30. 

However, it was important to note that the share of CLHIV among all the PLHIV in all 

these six categories (‘registered for care’, ‘never initiated on ART’, ‘ever started ART’, 

‘alive and on ART’, ‘death after ART’ and ‘LFU after ART’) in the Belgaum district were 

higher, compared to the Karnataka state’s. This could be due to the presence of a larger 

(compared to Karnataka state’s) existing pool of the CLHIV from the past years, which got 

identified and enrolled for the care and treatment in more recent years; a part of this bulk 

of the CLHIV remained on care with or without ART (as prescribed by the eligibility 

criteria on those days) while the other part exited (LFU and deaths) the systems of care 

within a short period of time (creating a high turn-over rate).  

 

On the whole, the ART coverage had been scaled up among the PLHIV and the CLHIV 

post-2000 in all the regions of the world. The Karnataka state fared better than India and 

the global figures in the initiation of ART for the PLHIV. Since 2010, there is a decreasing 

share of the children and an increasing share of the adults (especially women) among those 

on treatment. In all the regions, when the proportion on treatment had increased, the case 

fatality rate (deaths) decreased, fetching the advantage of life-years, both among all the 

ages and the children. The HIV program data from the Karnataka state and the Belgaum 

district were also in line with the global trends. Belgaum district data showed a higher 

number of the CLHIV (among all the PLHIV) getting into the systems of care, thereby 

increasing their share among all the PLHIV through each level of the care and treatment 

processes, including death and LFU, compared to the Karnataka averages. 
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1.5.5. The Prevention of Mother-To-Child Transmission and Early Infant Diagnosis. 

 

The Prevention of Mother-To-Child Transmission (PMTCT) is synonymous with 

Prevention of Parent-To-Child Transmission (PPTCT), except that latter was 

conceptualized and used more in the Indian scenario. As discussed earlier, the main 

strategy of the PMTCT program was the provision of ARV to the HIV-infected pregnant 

mothers and the children born to them. As such, the number of pregnant mothers needing 

and receiving ARV could be the indicators. Of these, the former (pregnant mothers needing 

ARV) could also be a proxy indicator for the HIV positive pregnancies; and sans the issues 

of pregnancy wastage, pregnancy-related mother deaths, and multiple pregnancies, this 

also provided the number of the exposed children born in the region. The PMTCT program 

was followed by the Early Infant Diagnosis (EID) program, for the early identification of 

the HIV infection to commence the treatment for the HIV-exposed infants. Table 9 and 

figures 34-39 show the status of the trends in the PMTCT in different geographical 

regions39,41,42. 

 

Globally, the 0.44 million pregnant mothers who required the ARV (which could also be a 

proxy for the estimated HIV positive pregnancies or the HIV-exposed children) for 

PMTCT in 1990 increased to 1.4 million in 2010 (Fig. 34)39. However, there was no much 

variation in the numbers between 2010 and 2017. The share of the pregnant mothers 

needing ARV in the total population (which also indicated the HIV positive pregnancy rate 

or the HIV-exposed childbirth rate in a population) also increased from 83 per million 

population in 1990 to 229 in 2000 but decreased later to 186 per million population in 2017. 

The global share of the pregnant mothers needing ARV with respect to the PLHIV 

population (which also indicated the pregnancy rates among the HIV-infected) decreased 

from 5.3% to 3.79% (Fig. 35).  

 

In India, the number of the HIV positive pregnancies (needing ARV) decreased from 51 to 

23 thousand between 2007 and 2017, to decrease its share in the total population from 44 

(approximately 20% of the global) to 17 (<10% of the global) per million, and among the 

PLHIV from 2.06% (approximately 45% of the global) to 1.10% (approximately 30% of  
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Table 9. Number and share of the pregnant mothers needing and receiving ARV for PMTCT, World, India and Karnataka, 2000-

201739,41,42. 

Criteria Region Description 1990 1991 2000 2007 2010 2012 2013 2016 2017 

Pregnan

t women 

needing 

ARV 

for 

PMTCT

39,41,42 

  

  

  

  

  

  

 

Global 

  

  

N 440000 550000 1400000 1300000 1400000 1400000 1400000 1400000 1400000 

Share wrt global total population (per 

million) 

83 102 229 195 202 197 195 188 186 

Share wrt global PLHIV population 5.30 5.45 5.11 4.22 4.32 4.15 4.08 3.86 3.79 

India 

  

  

  

N    51375 27000 25000 25000 23000 23000 

Share wrt India total population (per 

million) 

   43.55 21.93 19.79 19.55 17.37 17.17 

Share wrt India PLHIV population    2.06 1.17 1.09 1.14 1.05 1.10 

Share wrt global pregnant women 

needing ARV for PMTCT 

   3.95 1.93 1.79 1.79 1.64 1.64 

Karnata

ka 

  

  

  

N    4604 3189 2632 2407 1852 1951 

Share wrt Karnataka total population 

(per million) 

   79.86 52.96 42.46 38.27 28.19 29.27 

Share wrt Karnataka PLHIV 

population 

   1.88 1.46 1.24 1.16 0.95  

Share wrt India pregnant women 

needing ARV for PMTCT 

   8.96 11.81 10.53 9.63 8.05 8.48 
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Criteria Region Description 1990 1991 2000 2007 2010 2012 2013 2016 2017 

Pregnan

t women 

who 

received 

ARV 

for 

PMTCT

39,41,42 

  

  

Global 

  

N     686136 918645 978751 1101680 1117840 

Share wrt global pregnant women 

needing ARV for PMTCT 

    49.01 65.62 69.91 78.69 79.85 

India 

  

  

N    9300 12651 1568 5239 13951 13716 

Share wrt India pregnant women 

needing ARV for PMTCT 

   18.10 46.86 6.27 20.96 60.66 59.63 

Share wrt global pregnant women 

receiving ARV for PMTCT 

    1.84 0.17 0.54 1.27 1.23 

Karnata

ka 

  

  

N    957 2187   1517  

Share wrt Karnataka pregnant women 

needing ARV for PMTCT 

   20.79 68.58   81.90  

Share wrt India pregnant women 

receiving ARV for PMTCT 

   10.29 17.29   10.87  

New 

HIV 

infectio

ns 

averted 

by 

Global 

  

  

N  68 2684 67215 130000 160000 170000 200000 210000 

Share wrt global pregnant women 

needing ARV for PMTCT 

 0.01 0.19 5.17 9.29 11.43 12.14 14.29 15.00 

Share wrt global pregnant women 

receiving ARV for PMTCT 

    18.95 17.42 17.37 18.15 18.79 

India N      1300 1300 2900 3500 
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Criteria Region Description 1990 1991 2000 2007 2010 2012 2013 2016 2017 

PMTCT

39 

  

  

  

  

  

  

  

Share wrt India pregnant women 

needing ARV for PMTCT 

     5.20 5.20 12.61 15.22 

Share wrt India pregnant women 

receiving ARV for PMTCT 

      24.81 20.79 25.52 

Share wrt global new HIV infections 

averted by PMTCT 

     0.81 0.76 1.45 1.67 

Note: All the share are mentioned in percentage (%)unless otherwise mentioned. Values more than 100% possible due to ‘in-migration’ 

or ‘transfer-in’ cases for treatment. Sources: 39, 41 (for Karnataka 2010-2011 data on CLHIV and PLHIV numbers; Karnataka 2007-

2011 data on PPTCT; India PLHIV-ART 2007-2009 data), 42 (for Karnataka 2007, 2016 data only). 
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Fig. 34. Pregnant women needing and receiving the ARV for PMTCT by geographical 

region, 2007-2017.  

 

 

Fig. 35. Share of the pregnant women needing the ARV for PMTCT among the PLHIV 

and the total population, by geographical region, 1990-2017. 

 

 

the global) (Fig. 34 and 35)39. As such, the India HIV positive pregnancy rate in the total 

population and among the PLHIV population was much lower than the global. 
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Geographically, the share of the India HIV positive pregnancies dropped from 3.95% of 

the global to 1.64% between 2007 and 2017 (Fig. 36). 

 

In the Karnataka state, the number of HIV positive pregnancies needing the ARV decreased 

from 4604 to 1951 (2007-2017) (Fig. 34)41,42. In the state, this retained the rate of the HIV 

positive pregnancies in the total population as higher than India’s, but lower than the 

global, at any point of time, even if it had decreased from 80 to 29 per million population 

(2007-2017). The pregnancy rate among the PLHIV in the Karnataka state was much 

higher than India (more than four times) and the global (more than double) figures; this 

was of the range 8.5-9% in the state in 2007-2017 (Fig. 35). 

 

As described earlier, the guidelines for the PMTCT-ARV prophylaxis changed from 

sdNVP to long-term NVP to long-term triple-drug regimen to lifelong triple-drug regimen 

at various points of time. The global data were available only for that based on the latest 

strategy and hence used for the review here. In 2010, globally 49% (0.65 million) of the 

needy pregnant women received the ARV, while it increased to 80% (1.18 million) in 2017. 

In the same period, the coverage of the ARV increased from 18% (9300) to 60% (13716)39 

in India, and from 20% (957) to 82% (1517) in the Karnataka state (Fig. 34)41,42. 

Geographically, the share of the India ARV-covered HIV positive pregnancies among the 

global remained less than 2% (Fig. 36.) 

 

The estimated new HIV infections averted due to the PMTCT had increased from 0.13 to 

0.21 million globally, and from 1300 to 3500 in India, in 2010-201739. Figure 37 shows 

that this trend was in line with the increasing trends in the number of pregnant women 

needing ARV and ARV coverage. This had increased the averted HIV infections from a 

rate of 0.01% to 15.00% (1990-2017) globally, and from 5.20% to 15.22% (2012-2017) in 

India, among all the pregnant women needing ARV (Fig. 38). However, the rate of averted 

new HIV infections among those pregnant women who received the ARV was higher than 

that among all the HIV positive pregnancies. This stayed around 19% and 25% globally 

and in India in 2017 (Fig. 38), which meant that the subsequent HIV infections among the 

HIV-exposed children decreased by this factor.  
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Fig. 36. Geographic share of the pregnant women needing and receiving ARV/ART among 

the global total, 2007-2017. 

 

 

Fig. 37. Number and share of the pregnant women who received the ARV among those in 

need for PMTCT, and the estimated new HIV infections averted by the PMTCT, by 

geographical region, 2010-2017. 

 

 

An inverse-but-non-linear relationship was observed when the proportion of the pregnant 

women in need receiving the ARV and the new HIV infections among the children <15 
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Fig. 38. Share of the new infections averted by PMTCT among the pregnant women 

needing and receiving the ARV, by geographical region, 1991-2017.  

 

 

Fig. 39. The proportion of the pregnant women in need receiving the ARV, and the new 

HIV infections among the children <15 years, by geographical region, 2007-2017.  

 

 

years were plotted against each other (based on tables 5 and 9) (Fig. 39). When the ARV 

coverage among the HIV positive pregnancies increased from 49.01% to 79.85% (2010-

2017) globally, the number of new HIV infections dropped from 1.45 to 0.92 per thousand 
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Table 10. The proportion of the HIV-exposed children undergoing an early HIV test during 

infancy, World and India, 2010-2017. 

Criteria Region 2010 2011 2012 2013 2014 2015 2016 2017 

Exposed children having a viro-

logical HIV test for EID within 

two months of age (%) 

Global 33 36 41 40 48 49 44 51 

India 6 7 8 9 10 25 27 23 

 

under-15 children. Similarly, when the ARV coverage increased from 18.10% to 59.63% 

in India, and from 20.79% to 81.90% in the Karnataka state (2007-2017), the number of 

the new HIV infections among the children (<15 years) dropped from 0.26 to 0.10 and 0.92 

to 0.16 per thousand children, respectively.  

 

In short, there was a slowing down of increase in the HIV positive pregnancies from 2000 

in the whole world, while India had decreasing numbers. The coverage of the ARV 

increased, which simultaneously had resulted in decreased new HIV infections among the 

children. However, the rate of advantage (new infections averted by PMTCT) was different 

in different parts of the world, while there was a clear-cut advantage among those pregnant 

women receiving ARV.  

 

If the risk of MTCT in India was 5%41, it could be expected that there would be 1150 

infants (out of the 23000 HIV positive pregnancies) in India, and 98 (out of the 1951 HIV 

positive pregnancies) in the Karnataka state, in 2017, turning HIV positive (HIV-exposed-

and-infected or HIV-EI children), sans the events of pregnancy wastage, pregnancy-related 

mortality (of pregnant mother or infant) and multiple pregnancies. However, more numbers 

could be expected, as the MTCT rate of 5% was reported for the ARV-covered pregnancies 

(which is not a reality in India), and because the transmission rate was higher in some other 

studies25. The rest would be HIV-exposed and uninfected (HIV-EU) children. As the 

efficiency of the ARV to prevent MTCT was not 100%, and as the coverage of ARV was 

not 100%, the PMTCT strategy had to be supplemented with a strategy for early diagnosis 

of HIV infection among the infants for initiating early treatment. Table 10 shows the share 

of HIV-exposed children undergoing a virological (DBS-DNA PCR) HIV test as a part of 
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the EID program. The share of the HIV-tested HIV-exposed children increased from 33 to 

51% across the globe, while the magnitude and the share were lesser in India (despite an 

increase from 6% to 23%), between 2010 and 2017. Hence the chance of detecting an HIV 

infection due to MTCT in the early life of infants was also lesser in India.  

 

1.5.6. The HIV incidence, prevalence, and related ratios. 

 

The trends in the HIV incidence, prevalence, and incidence-prevalence ratio between 1990 

and 2017 are shown in table 11 and figures 40-4620,31-34,39,42,47-60.  

 

The prevalence of HIV infection denoted the pool of the existing HIV infection at any point 

in time. The global prevalence of HIV infection has increased from 0.30% to 0.80% (1990-

2008) and remained more or less constant until 2017 (Fig. 40). On the other hand, the 

prevalence of the HIV infection in India was lesser than the global; it increased between 

1990 (0.05%) and 1997 (0.50%), and remained so till 2002, and declined further till 2017 

(0.20%)39. The available data for the Karnataka state coincided with the declining phase of 

the HIV prevalence in India; it decreased from 0.68% to 0.43% in (2007-2016)20,42 and was 

higher than India’s, but lower than the global.  

 

In India, the HIV Sentinel Surveillance (HSS) survey also predicted the prevalence among 

various groups like the antenatal mothers and HRGs60. Among the antenatal mothers, the 

prevalence of the HIV infection decreased from 0.95% to 0.28% in India, and from 1.52% 

to 0.38% in the Karnataka state, between 2004 and 2017. Between 2003 and 2017, the 

Belgaum district also witnessed a steep drop of HIV prevalence among pregnant women 

from 4.50% to 0.63%. As such, the state of Karnataka had a higher HIV prevalence among 

the pregnant women than the Indian average; while the Belgaum district had it higher than 

that of the Karnataka state (Fig. 41).  

 

A crude form of HIV prevalence is the HIV positivity, the proportion of HIV-infected 

among the tested, which could be obtained from the HIV program and surveillance data   
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Table 11. HIV prevalence, positivity, incidence, incidence-prevalence ratio and incidence-mortality ratio, by geographical region, 1990-

201720,31-34,39,42,47-60. 

Criteria Region Descri

ption 

1990 1994 1995 1997 2000 2003 2004 2005 2006 2007 2009 2011 2012 2013 2015 2016 2017 

HIV preval-

ence (Adult-

s, 15-49 

years)20,39,42 

Global % 0.30 0.50 0.60 0.70 0.80 0.80 0.80 0.80 0.80 0.70 0.70 0.70 0.80 0.80 0.80 0.80 0.80 

India % 0.05 0.30 0.40 0.50 0.50 0.40 0.40 0.40 0.40 0.30 0.30 0.30 0.30 0.20 0.20 0.20 0.20 

KA %          0.68 0.59 0.53 0.51 0.49 0.45 0.43  

HIV preval-

ence, Male: 

Female (15-

49 years)39 

Global R 0.30: 

0.30 

0.50: 

0.50 

0.60: 

0.60 

0.70: 

0.70 

0.70: 

0.80 

0.70: 

0.80 

0.70: 

0.80 

0.70: 

0.80 

0.70: 

0.80 

0.70: 

0.80 

0.70: 

0.80 

0.70: 

0.80 

0.70: 

0.80 

0.70: 

0.80 

0.70: 

0.80 

0.70: 

0.80 

0.70: 

0.80 

India R 0.05: 

0.05 

0.40: 

0.20 

0.50: 

0.30 

0.60: 

0.40 

0.60: 

0.40 

0.50: 

0.40 

0.50: 

0.30 

0.40: 

0.30 

0.40: 

0.30 

0.40: 

0.30 

0.30: 

0.20 

0.30: 

0.20 

0.30: 

0.20 

0.30: 

0.20 

0.30: 

0.20 

0.30: 

0.20 

0.20: 

0.20 

HIV 

prevalence, 

ANC6 

India %      0.80 0.95 0.90 0.60 0.49 0.49 0.40  0.35 0.29  0.28 

KA %      1.43 1.52 1.49 1.12 0.86 0.89 0.69  0.53 0.36  0.38 

BGM %      4.50 4.25 3.63 3.13 2.00 1.50 0.90  0.75 0.63  0.63 

HIV positiv-

ity, General 

population31-

34,47-59 

KA HT          199 746 1180 1262 1660 1948 1941 2220 

PD          28912 48472 39477 34673 29461 21994 20004 18862 

HP          14.51 6.50 3.35 2.75 1.77 1.13 1.03 0.85 

BGM HT          14.6 61.1 101.4 566.5 118.8 143.2 141.7 153.9 

PD          2413 5552 4461 2135 3286 2402 2164 2035 
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Criteria Region Descri

ption 

1990 1994 1995 1997 2000 2003 2004 2005 2006 2007 2009 2011 2012 2013 2015 2016 2017 

HP          16.55 9.09 4.40 3.77 2.77 1.68 1.53 1.32 

HIV positiv-

ity, Pregnant 

women31-

34,47-59 

KA HT          393 795 1011 962.0 1170 1286 1322 1418 

PD          3301 3549 2333 1831 1445 1034 851 891 

HP          0.84 0.45 0.23 0.19 0.12 0.08 0.06 0.06 

BGM HT          17.6 75.3 104.2 49.4 100.5 112.6 111.8 111.8 

PD          247 515 257 101 146 119 98 95 

HP          1.40 0.68 0.25 0.20 0.15 0.11 0.09 0.08 

HIV positiv-

ity, Total 

population47-

59 

KA HT          591.8 1541 2191 2224 2830 3234 3262 3638 

PD          32213 52021 41810 36504 30906 23028 20855 19753 

HP          5.44 3.38 1.91 1.64 1.09 0.71 0.64 0.54 

BGM HT          32.2 136.3 205.5 106.0 219.3 255.8 253.6 265.7 

PD          2660 6067 4718 2236 3432 2521 2262 2130 

HP          8.26 4.45 2.30 2.11 1.57 0.99 0.89 0.80 

HIV incide-

nce (All 

ages)39 

Global /1000 0.49 0.61 0.63 0.59 0.49 0.43 0.41 0.40 0.38 0.37 0.35 0.32 0.31 0.30 0.27 0.26 0.25 

India /1000 0.24 0.64 0.58 0.35 0.19 0.13 0.12 0.12 0.11 0.10 0.10 0.09 0.09 0.08 0.07 0.07 0.10 

Global /1000 0.85 1.01 1.03 0.94 0.75 0.64 0.62 0.60 0.58 0.57 0.54 0.50 0.48 0.47 0.44 0.42 0.40 
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Criteria Region Descri

ption 

1990 1994 1995 1997 2000 2003 2004 2005 2006 2007 2009 2011 2012 2013 2015 2016 2017 

HIV incide-

nce (Adults, 

15-49 yrs)39 

India /1000 0.40 1.03 0.93 0.54 0.29 0.19 0.18 0.17 0.16 0.15 0.15 0.14 0.13 0.12 0.11 0.10 0.15 

Incidence-

Prevalence 

ratio39 

Global R 0.23 0.19 0.18 0.14 0.10 0.09 0.08 0.08 0.08 0.08 0.07 0.06 0.06 0.06 0.05 0.05 0.05 

India R 0.52 0.33 0.27 0.15 0.07 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.04 0.04 

Incidence-

Mortality 

ratio39 

Global R 5.61 3.95 3.48 2.60 1.64 1.23 1.17 1.15 1.15 1.19 1.32 1.40 1.44 1.48 1.52 1.53 1.53 

India R 24.25 12.52 9.42 3.91 1.19 0.62 0.55 0.52 0.51 0.51 0.62 0.76 0.80 0.85 0.96 0.98 1.02 

ANC=Antenatal care. %: Percentage. R: Ratio. HT: HIV tested (thousands). PD: PLHIV detected, N. HP: HIV positivity, %. /1000: per 

1000 population. KA: Karnataka. BGM: Belgaum. Sources: 20 (for Karnataka 2007-2015 data only), 31-34 (for Karnataka 2012-2016 

data), 39, 42 (for Karnataka 2007, 2016 data only), 47-60. 
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Fig. 40. HIV prevalence, incidence, and incidence-prevalence ratio, by geographical 

region, 1990-2017. 

 

 

Fig. 41. HIV positivity among the tested general population and pregnant women, and 

prevalence among the pregnant women, India, Karnataka and Belgaum, 2007-2017. 

 

 

(Fig. 41)31-34,47-59. The HIV positivity among the tested decreased between 2007 and 2017: 

from 14.51% to 0.85% and from 0.84% to 0.06% among the general population and the 

pregnant women of the Karnataka state; and, from 16.55% to 1.32% and from 1.40% to 
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0.08% among the general population and the pregnant women of the Belgaum district 

(respectively). However, the positivity among the general population was higher than that 

among the pregnant women; and the positivity in the Belgaum district was higher than that 

of their counterparts in the Karnataka state. There is no report for HIV positivity among 

children <15 years of age available for the review, except for a year (2012). However, 

among the biological children of PLHIV in the Belgaum district, the HIV positivity under-

5 and under-15 children were 18.6% and 10.6% respectively61. 

 

The incidence of the HIV infection indicated the rate of the new infections in a region and 

is expressed annually. Incidence of a particular year added to the prevalence of the 

subsequent year(s), sans the death of the HIV-infected person. Both the global (0.63 per 

1000 population) and India (0.64 per 1000 population) HIV incidence peaked almost in the 

same period (1994-1995) and then decreased. The rate of the rise and the fall of the 

incidence in India was higher than that of the world. The HIV incidence in the world and 

India in 2017 were 0.25 and 0.10 per 1000 population, respectively (Fig. 40)39. 

 

The ratio between the incidence and the prevalence denoted the number of new infections 

per existing PLHIV in that community in a year. A value less than 0.03 for this ratio meant 

that the prevention and control program was better enough to keep the ‘spread’ of infection 

to less than one person from each existing infected person in the latter’s ‘infectious life 

span’ assumed as 33 years62. As such, this ratio referred to the ‘status of infectiousness’ or 

proliferation of the HIV infection against the background of control strategies undertaken, 

and hence could instead help to know whether the programs employed to contain the 

infection was moving in the right direction, and by what magnitude. If the value was 

retained less than 0.03 for a longer time, then the infection could eventually be eliminated. 

The incidence-prevalence ratio had declined steadily for both the whole world and India, 

from 0.23 and 0.52 in 1990 to 0.05 and 0.04 in 2017, respectively (Fig. 40)39. The rate of 

fall of the incidence-prevalence ratio was higher for India, and near the threshold value of 

0.03 in 2017, and hence it could be inferred that the prevention and control measures 

fetched better benefits than the global average. The decline in the incidence-prevalence 

ratio was associated with a decline in the new infections and the AIDS deaths, both among 
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Fig. 42. New HIV infections and AIDS deaths (all ages), and Incidence-Prevalence ratio, 

by geographic region, 1990-2017. 

 

 

Fig. 43. New HIV infections and AIDS-related deaths among the children <15 years, and 

Incidence-Prevalence ratio, by geographic region, 1990-2017.  

 

 

the PLHIV and the CLHIV (Fig. 42, 43; based on tables 5, 6, 11). Hence it could be inferred 

that the prevention control measures had resulted in reducing the new HIV infections and 

the AIDS deaths (or inversely, prolonging life). 
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Fig. 44. New HIV infections and AIDS-related deaths (all ages), and Incidence-Mortality 

ratio, by geographic region, 1990-2017. 

 

 

The ratio between the incidence and the mortality denoted the ratio of the number of new 

infections to the number of deaths in a year62. This meant how much larger/smaller the new 

infections were, compared to the deaths. If the incidence-mortality ratio were more than 1, 

the size of the PLHIV population would be growing; if less than 1, it would be shrinking. 

However, incidence mortality ratio could be lower than 1, in case of both the low incidence 

and/or the high mortality among PLHIV community. At a mortality rate equal to that of 

prevalence, both the incidence-mortality and the incidence-prevalence ratios would be 

equivalent. The incidence-mortality ratio of the world decreased from 5.61 in 1990 to 1.15 

in 2004-2005, and then marginally increased to 1.53 in 2017. Similarly, it decreased from 

24.25 in 1990 to 0.51 in 2006-2007 in India and then increased to 1.02 in 201739. The initial 

decline was due to the decline in the new infections, and the post-2005 increase could be 

due to the splay in the decline of mortality rate compared to the incident infections. The 

relation of the incidence-mortality ratio to new infections and deaths, both among the 

PLLHIV and the CLHIV, are shown in Fig. 44 and 45 (based on tables 5, 6, 11). Figure 46 

(based on table 11) shows that the incidence of HIV infection, mortality among the PLHIV 

and spread of HIV was decreasing, and thereby, the whole HIV epidemic was declining, 

 



87 

 

Fig. 45. New HIV infections and AIDS-related deaths among the children <15 years, and 

Incidence-Mortality ratio, by geographic region, 1990-2017. 

 

 

Fig. 46. Incidence-Prevalence and Incidence-Mortality ratios, by geographic region, 1990-

2017. 

 

 

as both the incidence-prevalence and incidence-mortality ratios were near-converging in 

both India and the world.  
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1.6. HIV-exposed children and their profile. 

 

As described earlier, HIV-exposed children born to an HIV-infected mother could be either 

HIV-infected (HIV-EI) or HIV-uninfected (HIV-EU), if they were ever HIV tested. Some 

HIV untested children would have an unknown HIV status (HIV-E?). The exposure to 

maternal HIV infection, own HIV infection, and environmental factors could influence the 

nutritional, morbidity, and mortality status of the HIV-exposed children.   

 

1.6.1. HIV/AIDS, nutrition and growth and development. 

 

The nutritional and health aspects of HIV-infected children had been studied in various 

parts of the world. Most of the studies had confirmed that HIV-infected children had 

significantly poorer nutritional outcomes compared to HIV-uninfected children. The 

prevalence of less-than-recommended height for age (‘stunting’) among the HIV-infected 

children were found to be high in a community-based cross-sectional study in the rural 

South Africa63, and a cross-sectional study conducted in the health centers of Zimbabwe64. 

Also, the ages of child, mother, and head of the household, and the birth weight of the child 

were identified as significant factors that determine the nutritional status of the child, in 

these studies. The mean weight for age (WFA) and length-for-age (or height for age, HFA) 

among the HIV-infected children were also reported to be lower than the HIV-uninfected 

children65. In contrast, the under-nutrition reported was less among the HIV-infected 

children on Highly Active Anti-Retroviral Therapy (HAART) from an out-patient clinic of 

Brazil66, which could probably be due to the nutritional priming that was ensured before 

the HAART.  

 

In a prospective study on the nutritional aspects of the HIV-infected children on 

rehabilitation care in Hyderabad, it was identified that 59.7% of them were stunted, 46.8% 

were underweight, and 19.5% had low Body Mass Index (BMI)-for-age67. This study had 

also reported the presence of micro-nutrient (Vitamin A, D, Iron, and Folic Acid) 

deficiencies among the HIV-infected children, as their dietary intake of the total energy 

and micronutrients were less compared to the recommended dietary allowance (RDA). 
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Stunting (76%), underweight (71%) and wasting (38%) were reported among the HIV-

infected children 0-5 year of age, while low height (60%), weight (35%) and BMI (20%) 

for age were reported among 6-18 year children, from an ART centre in Gwalior, India68. 

In addition to the HIV infection, the LBW, orphan status, younger age and illiteracy of the 

mother, lower socio-economic status and recurrent infections were identified as the key 

factors influencing the nutritional status of the HIV-infected children. Another three cross-

sectional studies conducted in India had established similar under-nutrition rates among 

the CLHIV, around 60-63%69,70,71.  

 

The World Health Organization (WHO) had recommended 10% increased energy 

consumption for the HIV-infected-but-asymptomatic adults and children, compared to the 

energy intake of a healthy person to maintain growth and health; and, 20-30% more energy 

intake was recommended for the HIV-infected symptomatic people72. Enhanced nutrition 

was proved to be helpful to better the nutritional status of HIV-infected children during 

morbidity73. A step ahead, it was also demonstrated that good nutrition alone, despite their 

ART status, could help to improve the growth and development in the HIV-infected 

children in India74. On the other hand, it was also reported that the macronutrient 

supplementation did not help to improve the nutritional status of HIV-infected adults in 

Chennai75. However, it was widely accepted that a better nutritional status was the key to 

the success of ART for prolonging the life of HIV-infected individuals. However, the 

correction of the nutritional status was difficult as the infection progressed76.  

 

A study had reported that, among the children infected with HIV in utero, the birth weight 

was lesser by 0.28 kg, and the length was lesser by 1.64 cm, compared to the HIV negative 

children77. The lower birth weight had also been described among the HIV-exposed 

newborns when compared with the HIV unexposed78,79. The maternal triple-drug therapy 

(using Zidovudine, Lamivudine, and Nelfinavir) was shown to have no impact on the 

anthropometric outcomes of children, in a prospective study of the mother-child pairs in 

Brazil80,81. From an Indian study, it was noted in the post-neonatal life that, even though 

the HFA had improved and the stunting had decreased among the CLHIV treated with ART 

for three years, the indicators like the BMI for age and wasting (low weight for height) 
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were inconsistent with the duration of the ART; as such, the ART was only partially 

effective in countering the malnutrition and growth failure. The initial clinical stages of the 

HIV infection, the younger age of the children and the lower initial readings of the 

indicators (HFA and BMI for age) were found to influence the retrieving of the respective 

anthropometric measurements with ART82. However, this retrospective study has included 

the children attending a clinical facility for three years, and have excluded the dead, lost-

to-follow-up, and treatment-failure children.  

 

The issues related to breastfeeding, alternative feeding, weaning, LBW, retarded growth, 

malnutrition, growth retardation, less immunity, and poor response to ART were found 

mutually interlinked in the CLHIV65,77,83-85. However, all these studies were from the 

African background, where these inter-relationships could be much stronger, as all these 

happened under the wider umbrella of poverty, less development, and food insecurity. The 

situations elsewhere could be different.  

 

Very few studies have compared the growth and development among the HIV-EI and the 

HIV-EU groups of children. In an African background (the DRC), the HIV-EI children, in 

comparison with the HIV-EU children and the HIV unexposed and uninfected children, 

had lesser HFA, WFA, and weight-for-length in 0-24 months of age; but, the HIV-EU 

children who had these lower than that of the HIV unexposed and uninfected children at 

birth, caught up with that of the latter within 3 months of age78. On the other hand, in a 

European background, all the HIV-exposed children (the HIV-EI and the HIV-EU 

children) had similar height and weight at birth; however, they diverged in their growth, 

growth pattern and growth velocity in the subsequent years of life: the HIV-infected 

children grew more slowly than their HIV-uninfected counterparts, and the gap between 

the two groups widened with age81. A situation akin to that of the European situation was 

also observed among the children born to black women in South Africa, where the HIV-EI 

and the HIV-EU children were similar at birth, but diverged in their growth later in life86. 

It was found that the HIV-EI children experienced significantly greater growth retardation 

within the first three months of life compared the HIV-EU children87, and the HIV-EI 

children on an average weighed 400g lesser at one year of age79. In a Tanzanian study, the 
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HIV-exposed children had significantly less growth faltering with higher maternal 

schooling and CD4 count, while the infant’s HIV infection was linked only to the 

inadequate HFA and weight for length88. However, the nutritional recovery and growth 

after the treatment for malnutrition among the HIV-EI and the HIV-EU children were 

similar, so that early recognition and management of malnutrition could be of advantage, 

for the HIV-exposed children85. All these results were, again, from the African background, 

and there was limited information on the nutrition and growth patterns in the Indian 

background.  

 

As early as 1985, it had been documented that HIV-infected children had neurological 

problems89. Impaired growth, and cognitive and motor developments were reported as a 

morbidity and mortality risk factor among the HIV-infected children89,90,91. 

Communication and behavioural (like psychosomatic, learning, hyperactivity, conduct, 

and anxiety) problems were also reported among the HIV-infected children92,93,94. The 

HIV-infected children having opportunistic infections had more neurological abnormalities 

and lesser head circumference, compared to those not having it and the HIV-uninfected 

children95. Neither the in utero exposure to maternal HIV infection nor the maternal triple-

drug ARV/ART (both antenatal and post-natal) influenced the neurodevelopmental aspects 

of the HIV-exposed children, compared to the HIV unexposed children96,97. However, a 

combination ART improved the neurocognitive signs among the HIV-EI children, and the 

viral load and the CD4 count marginally predicted the future changes in those signs98. In 

contrast, no much improvements in the neuro-developmental functions following HAART 

had also been reported in a different setting99. 

 

In short, HIV-infected children tend to be malnourished; and the undernourishment 

manifested in different forms in their life. It had been reported to have resulted in LBW, 

lower weight and height gain, nutrient deficiency signs and symptoms, and 

neurodevelopmental deficits.  The age of the child, mother, and head of the household, 

birth weight, orphan status, maternal schooling, maternal CD4 counts, socio-economic 

status, recurrent infections, breastfeeding, alternative feeding, and weaning were identified 

as key factors influencing the nutritional status of the HIV-exposed child. Good nutrition 
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was identified as a pre-requisite for the better outcomes of ART. The differentials among 

the HIV-infected and uninfected children were mainly informed from the African sub-

continent, and indicated higher malnutrition among HIV-infected than uninfected; 

however, the rate of recovery to any nutrition intervention was similar in both the 

categories. Maternal ARV or ART had no significant influence on the growth and 

development of the HIV-exposed child, but own ART had some signs of benefits, but not 

in all the settings. The nutritional status of the children in terms of simultaneously-

undernourished mother-child pair had not been considered for studies till time. 

 

1.6.2. HIV/AIDS and morbidity. 

 

The HIV reduces the immunity, and hence, is well known for its co-morbidities, both in 

the infected children and adults. However, the type of infections varied between the 

countries. Recurrent sinusitis/ upper respiratory tract infection, chronic diarrhea, 

tuberculosis, chronic dermatological conditions, and oral candidiasis were reported from 

among the HIV-infected children 8-19 years of age from Zimbabwe HIV-treatment 

clinic100. In a retrospective cohort study conducted in a hospital of Brazil, among the HIV-

infected children 0-18 years of age, the most common comorbidities were anaemia 

(67.2%), pneumonia/ septicemia/ acute bacterial meningitis (64.2%), acute otitis media/ 

recurrent sinusitis (55.4%), recurrent severe bacterial infections (47.4%) and dermatitis 

(43.1%); while the most common clinical signs were hepatomegaly (81.62%), 

splenomegaly (63.8%), lymphadenopathy (68.4%) and persistent fever (32.8%)101. In a 

clinic-based prospective study from Africa, compared to the HIV-EU children, the HIV-EI 

children had recurrent fever, chronic diarrhea, vomiting, ear infections, skin conditions, 

oral thrush, and cough; and the signs of otitis media, dermatitis, oral candidiasis, active 

chest problems, lymphadenopathy, and developmental delay were frequently present; but, 

the frequencies of symptoms and diseases among the HIV-EU children and the HIV 

unexposed and uninfected children were similar102. However, another study from Jamaica 

had reported that the incidence of the infectious diseases (like upper respiratory tract 

infection, otitis media, and acute gastroenteritis), and allied hospitalization, were higher in 

the (mostly breastfed) HIV-EU infants than for the HIV unexposed103. Anaemia, and 
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respiratory (pneumonia, upper respiratory tract infections, pulmonary TB) and 

dermatological (scabies, dermatitis, herpes simplex, herpes zoster, molluscum 

contagiosum, mumps) co-morbidities were reported higher in the HIV-infected children 

1.5 to 15 years of age in Hyderabad, India, and was found to be associated with 

undernourishment, higher viral load and non-ART status67. Acute respiratory infections 

and acute watery diarrhea were reported higher among the HIV-infected children 0-18 

years of age attending an ART center in Gwalior, India68.   

 

The presentation of morbidity also varied by the ART status of HIV-infected children. In 

a Cote d’Ivoire hospital (retrospective) study, it was reported that digestive and 

dermatological problems, tuberculosis, severe acute malnutrition, anaemia and pneumonia, 

and frequency of hospitalization, were higher commonly present among the children on 

ART104. Similarly, bronchitis, diarrhea and the diseases of ear, nose, and throat had figured 

as most common morbidities among children 18 months to 18 years of age who underwent 

HAART; however, the incidence of diseases was higher among the untreated symptomatic 

children and similar among the asymptomatic and the children on HAART105. 

 

Worldwide, the PLHIV had 20-37 times higher chance to have the TB infection than an 

HIV-uninfected person106. The situation was not much different in India107. However, 

epidemiological information on the HIV-TB co-infection among the children is lacking; it 

ranged 5.8% in the Dominican Republic to 56% in Zambia; a study reported the co-

infection prevalence as 16% in Mumbai India108. Also, chronic cough more than one-month 

duration, abnormal lung functions, chronic skin diseases, pubertal delay, and hearing 

impairment were noticed as the chronic HIV co-morbidities among the HIV-infected 

children 6-15 years of age in primary health care centers of Zimbabwe64. 

 

To summarize, the HIV infection in the children was characterized mostly by acute 

morbidities, especially those related to the respiratory tract, gastrointestinal tract, and skin, 

which in turn resulted in higher hospitalization. However, the presenting infections varied 

in different geographic settings. No epidemiological information was available for the 

HIV-TB co-infection among the children in India, despite a few clinic-based studies. The 
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non-communicable diseases like anaemia, pubertal delay, and hearing impairment were 

also reported among children. There were conflicting reports on the acute morbidity burden 

among HIV-EU and HIV unexposed children. The morbidities had not been explored in 

terms of co-morbid mother-child pair, or among the HIV-exposed children as a whole 

group, hitherto. 

 

1.6.3. HIV/AIDS and mortality. 

 

Mortality in HIV-infected individuals was usually due to co-morbidities. In Africa, 50% of 

the HIV-EI children died within the first two years of the life65,109. Also, the HIV-EU 

children had two-times increased risk of death within the first two years of life, as compared 

to children born to HIV-uninfected mothers110. Perinatally acquired HIV infection also 

predisposed the growth failure, the severity of which had led to mortality65. In a clinic-

based prospective study from Africa, it was observed that by the 2 years of age, 35% of the 

HIV-infected children died, and by 3 years of age, 89% died. Among the HIV-infected 

children, the shortest median survival time was <10 months (after the occurrence of first 

AIDS-related morbidity conditions, like splenomegaly, oral thrush, and developmental 

delay), and the longest was more than 20 months (after the first occurrence of conditions, 

such as fever, cough, diarrhea, and lymphadenopathy). The proportion of children 

surviving 12 months after a first morbidity episode was lower among the HIV-infected 

children (39-68%), compared to the HIV-uninfected children (81-96%). As such, these 

clinical conditions could serve as predictors of mortality among the HIV-infected 

children102.  

 

Mortality could also depend upon the ART status of the HIV-infected child. Mortality was 

higher among the children infected-but-not-on-ART104. A multi-site retrospective cohort 

study (2004-2009) among children <12 years of age in sub-Saharan Africa revealed that 

78% of the deaths occurred within the first year of ART, mounting the overall mortality 

rate to 2.25 deaths per 100 person-years; as such, increased mortality was found associated 

with the younger age and advanced disease111. In the Asia-Pacific region, mortality accrued 

to 6.6% among the children on combination ART (crude mortality of 1.9 per 100 child 
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years); the low CD4 count, initiation of ART on low WFA children, and the advanced 

clinical stage of the disease predicted the risk to death112. HAART had significantly 

brought down the mortality in the HIV-infected children (from 7.2 to 0.8 per person-years), 

by reducing the deaths due to Mycobacterium avium and Cryptosporidium infections 

between 1996 and 2000; as such, the deaths reported later were due to ‘End-stage-AIDS’, 

some non-AIDS-defining-infections (like sepsis) and multi-organ failure113. An ART 

program data from Thailand found that the mortality incidence among the children <18 

years of age was 99 per 1000 person-years of follow-up within 6 months of the initiation 

of ART, and 6 per 1000 person-years after 6 months. Age >13 years, HIV-RNA >400 

copies/millilitre, BMI z-scores <-2 standard deviation (SD), and haemoglobin (Hb) values 

<8 g/dl were found to be associated with the HIV-related mortality among children114. TB 

was identified as the main reason for mortality among the PLHIV and CLHIV105,106. 

However, all these studies were from the non-Indian background.  

 

In a nutshell, the mortality was higher among the HIV-infected and the HIV-exposed than 

the HIV unexposed children. The rate, reason, and predictors of mortality differed from 

region to region. Younger age, anaemia, acute morbidities, ART initiation among the 

underweight children, non-ART status, low CD4, and high viral counts predicted imminent 

mortality. Opportunistic infections killing the CLHIV had reduced since the introduction 

of HAART, but TB emerged as the main reason for mortality. There is a dearth of mortality 

information among the CLHIV from the Indian background.  

 

Box 2. Summary of review of the literature.  

 

Since the index case of HIV infection was reported, the infections spread into the 

community predominantly through the sexual mode of transmission to adults and mother-

to-child transmission to children. The strategies of PPTCT, EID, and CST, were intended 

to ensure infection-free children and to prolong the life of PLHIV and CLHIV.  

 

Globally, even though the HIV epidemic was not homogeneously spread across the 

regions, the HIV epidemic scenario in the world, India, and Karnataka were similar; the 
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difference was in the magnitude of the epidemic. While India had a low-grade epidemic in 

the world, the Karnataka state had a graver epidemic in the country, and the Belgaum 

district experienced an aggravated form of epidemic in the Karnataka state, during 1990-

2017. However, in 2017, the burden and trends of the HIV infection showed the signs of 

control of the epidemic, irrespective of regional and intra-country variations. There was a 

stagnation/decline in the number of PLHIV/CLHIV, new infection, and AIDS-related 

deaths; the incidence, prevalence, and mortality had come down. Evidence showed that 

theAIDS-related mortality reduced with a higher proportion of PLHIV/CLHIV on ART, 

and the new HIV infections among children reduced with a higher proportion of HIV-

infected pregnant mothers receiving ARV/ART. The scenario as in 2017 is explained in 

Box 1, Introduction.  

 

Grossly, the HIV-exposed and HIV-infected children were decreasing in numbers over the 

past years. However, as the ARV/ART had reduced the MTCT, there was a growing ratio 

of the HIV-EU children against the HIV-EI children. The ART had added to the life years 

of infected mothers and children; however, the quality of life years added was not 

adequately explored. Internationally, the morbidity and mortality among the HIV-infected 

children were reported as higher than the HIV non-infected and HIV unexposed, against 

the all-embracing backdrop of undernourishment. Thus, the under-nourishment, 

inadequate growth and development for age, morbidity, and mortality remained entangled 

among the HIV-exposed children. The issues of breastfeeding, alternative feeding, 

weaning, LBW, poor growth, malnutrition, growth retardation, less immunity, morbidity, 

and poor response to ART were interlinked to the larger malnutrition-morbidity-mortality 

cycle. The share and category of malnutrition, the type and frequencies of morbidity, the 

rate and reasons for mortality, and the factors influencing undernourishment, morbidity, 

and mortality among the HIV-exposed children could depend on the larger environmental 

and socio-economic conditions of the country. On the whole, this could portray a vicious 

cycle of ‘malnutrition-growth and development abnormalities-morbidity-malnutrition’, 

influenced by the environmental, socio-economic, and breastfeeding factors, resulting in 

mortality, against each country’s scenario. 
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CHAPTER 2 

CONCEPTUAL FRAMEWORK AND METHODOLOGY 

 

2.1. The research problem. 

 

From the literature, the identified trends of HIV infection in India, the Karnataka state and 

the Belgaum district were the decline of the HIV positivity and the number of HIV-infected 

among the total population, pregnant women and children, the increasing coverage of 

PPTCT program and decreasing MTCT, and the increasing number and coverage of 

PLHIV and CLHIV on ART; all these tend to dictate a waning epidemic of HIV infection, 

and increasing life duration of HIV-infected people. The reducing MTCT had resulted in a 

comparatively larger cohort of the HIV-EU children in the households of the HIV-infected 

mothers, despite that both the HIV-EI and the HIV-EU children would have been exposed 

to the maternal HIV infection, subsequent ill-health and the ARV/ART drugs (in utero or 

during breastfeeding). It was evident that the HIV infection, nutritional status, morbidity, 

and mortality were interlinked, among the adults and the children. As such, the demands 

other than the ART could be more on the CST program to ensure the quality of life of the 

HIV-exposed children, in the future. Moreover, then, a generalized CST program might 

not suffice; the health care system would be expected to meet more customized and 

individualized needs to of these children. Thus, on the whole, it may require a shift from 

‘predominantly-quantity-or-coverage-based’ health care to ‘predominantly-quality-based’ 

health care, especially for the children. However, there were many lacunae in our 

knowledge in an Indian background, as to how to proceed for this change. So as a first step, 

it was imperative to identify these knowledge gaps and try to find an answer for the same.  

 

2.1.1. The gaps in the present knowledge domain. 

 

The following restraints and limitations in the available information had been identified 

from the review of the literature.  

 The majority of the research studies were done on, and informed about, the HIV-

infected people (adults and children). Only a very few studies with very less number 
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of the study population had explored isolated (or at the maximum two interlinked) 

criteria to profile the morbidity, mortality, nutritional, immunological and socio-

economic aspects of the HIV-exposed children; and almost all these were small 

clinical studies from Africa. Hence, there was a deficiency of:  

o community-based studies which could have been more inclusive of the 

HIV-exposed children (as they include HIV-EU children of the HIV-

infected mothers); and,  

o studies from India to look into the health-ill-health patterns, and the 

associated factors, among the HIV-exposed children. 

 Not all the HIV-infected children were HIV-exposed, and not all the HIV-

uninfected children were HIV unexposed. Thus there could be four categories of 

children: the HIV-EU, HIV-EI, HIV unexposed-but-infected (through other modes 

of transmission) and HIV unexposed-and-uninfected. As such, the HIV-infected 

and HIV-uninfected categories of children were not homogenous. Even the same 

HIV-infected mother could have all these categories of children in her family. For 

example, there could be (an) already-born HIV unexposed-and-uninfected elder 

child(ren) when the mother was diagnosed to be HIV-infected in a subsequent 

pregnancy (this categorized the child as ‘HIV affected’, as described in chapter 1, 

section 5.1.); or, her child(ren) could be HIV unexposed-but-infected due to other 

possible modes of transmission; or, from the pregnancy when she was diagnosed 

as HIV-infected, she could have HIV-exposed child(ren), either infected or 

uninfected. As such, irrespective of the HIV status of the children or their exposure 

to maternal HIV infection, being in the same family could expose these children to 

similar parental care, food cooked in the family, germs from close contacts, quality 

and quantity of water and air, cultural and social practices, socio-economic status, 

familial health-seeking behaviour etc. which could influence their nutrition, 

morbidity, and mortality. Also, the HIV-exposed children would have the factor of 

‘exposure to the maternal HIV infection, ill-health, and interventions’, while in 

utero or on breast milk. However:  



101 

 

o most of the published studies included and described the HIV-infected 

children, in relation to the HIV-uninfected children, but disregarded 

whether those children were exposed to the maternal HIV infection;  

o very few studies had differentiated the HIV unexposed-and-uninfected from 

the HIV-EU children in their results; and, 

o the differential patterns, magnitude and associated factors of nutrition, 

morbidity, and mortality between the HIV-EI and HIV-EU children were 

less studied.  

 The existing best source of information from the government NACP-PPTCT 

program data21,31-34,47-59 did not include the information from/of: 

o the private sector; 

o HIV-infected pregnant mothers who were: 

 missed for registration within the government system (as explained 

in ‘linkage loss’ in chapter 1, section 5.4); or, 

 having implicating issues like migration (for work, health care, or 

otherwise), HIV-untested and/or home deliveries8, early 

miscarriages in the antenatal period before seeking antenatal care, 

difficult geographical terrains, etc.; and, 

o the children who: 

 acquired the HIV infection beyond the 18-month test9;   

 were HIV-EU10; and, 

                                        

8 This was important, as 11% of the pregnant mothers did not receive any antenatal care, 

6% had deliveries at home, 34.3% did not have an HIV test during ANC or delivery, and 

35.3% received antenatal care only from private sector HCFs in the Karnataka state115. 

9 The PPTCT program mandated a final antibody-based HIV test for the HIV-exposed 

children at the age of 18 months, to conclusively confirm/exclude HIV infection. In real-

life situations, there could be children breastfed beyond 18 months of age, and thus sero-

converting (from testing HIV negative to HIV positive) after the age of 18 months. 

10 The PPTCT does not maintain the health related data of the HIV-EU children. 
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 were unofficially excluded from the registers for socio-economic, 

confidentiality, and stigma-related reasons (e.g., the children of 

HIV-infected politicians, police officers, etc.).  

 The monthly (cross-sectional) reports of the PPTCT program were generated at 

district and state levels. Hence the outcomes of the existing PPTCT program: 

o were not analyzed longitudinally, by tracking the life, health and HIV-

related events of the mother-child pairs over time to identify the patterns 

and associated factors; and, 

o described only the “how much” of HIV infection among the HIV-exposed 

children by 18 months of age, but not the “why” (the determinants, 

predictors, or associated factors).  

 The information available on the CLHIV was very limited, partly because the 

reports of children were not generated separately31-34,47-59:  

o for example, till 2017 (adoption of ‘test and treat’ policy by NACO, as 

described in chapter 1, section 5.4.), even if a child was initiated on ART, 

the reason for the same was not known; it could be due to low immunity or 

morbidity of the child (which influences the health-seeking behaviour), or 

due to mother or family-related reasons, or due to real-time inclusion further 

to changes in the ART policies; and,  

o the socio-economic, nutritional, immunological, morbidity, and mortality 

profile of the identified CLHIV not reaching an ART centre was unknown.  

 There were hidden cases of the HIV-infected children to the tune of 47 per million 

children (0-14 years of age) in the community61, and their likely-HIV-exposed 

siblings, who could be missing from the records of both the private and public 

sector HCFs. 

 

2.1.2. The need and relevance of this research study. 

 

The four southern states of India, viz. (undivided) Andhra Pradesh, Karnataka, 

Maharashtra, and Tamil Nadu had been harboring more than 50% of the India HIV 

infections20,21. There were increasing numbers and share of the HIV-EU children and the 
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AIDS orphans in India39, of whom we do not have much information. Also, we do not have 

much epidemiological information on HIV exposure among the children, other than the 

HIV infection.  

 

The risk factors, trends and patterns of the HIV infection among the children, and the care 

and support systems for HIV-infected children in India as a whole, Karnataka state, and 

Belgaum district were almost similar. In these settings, over the past few years, there was 

a decreasing trend in the reported number of HIV-infected children, and an increasing trend 

in the number and duration of life of the children on ART. Expanded coverage of the 

PPTCT services was reported to have resulted in reducing the MTCT, thereby resulting in 

a comparatively higher number of HIV-EU children.  

 

The existing care and support services for the HIV-exposed children were predominantly 

offered by the government HCFs and included free prophylaxis/treatment, counseling (for 

mothers), and some social entitlements. However, the services were mostly for the HIV-

infected children, and limited information was maintained only for those CLHIV who 

reached the HCFs. On the other hand, the system neither kept a track nor maintained a 

record of the health status of the HIV-EU children. Thus, the differentials of the life and 

health outcomes between the HIV-EI and HIV-EU groups of children were not known. 

Also, with the lesser incidence of HIV infection among the children and the increasing 

initiation of the CLHIV on ART, the health care system tend to be further skewed to meet 

the (drug) demand for the same; and the demand for services to ensure the quality of life 

of the larger HIV-EU community tend to be unmet. Hence, in the coming days, it would 

be important to plan and put an organized effort to ensure care and support services to the 

larger HIV-EU children’s community and look beyond the provision of ART to the HIV-

EI children. This would warrant a shift in the focus of CST services from a “quantity-or-

coverage perspective” to a “quality perspective”, to prolong the life of the HIV-exposed 

children, in addition to increasing the scope of both the target population and the services.  

 

Conceptually, it was deemed important to mainstream and incorporate the concept of the 

‘exposure to maternal HIV’ as this could help to: 
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 link all the children to the HIV-infected mother in the family, irrespective of the 

HIV status, so that they could be considered as a mother-child pair, both during 

research studies and while determining package and mode of delivery of the welfare 

programs in the future; and, 

 throw light on the magnitude of HIV exposure as the reason for the HIV infections 

among children, and thereby differentiate the MTCT from other modes of 

transmission among the children in the community. 

 

Also, against the background of decreasing HIV epidemic, it was important: 

 to know about the “why” (the associated factors), in addition to the “how” (the 

patterns) of the real-time course of HIV infection, nutrition, morbidity and mortality 

among HIV-exposed children; 

 to identify nutritional, morbidity and mortality differentials of patterns, and 

associated factors, among the HIV-EI and HIV-EU children, if any; 

 to identify the hitherto-unregistered children at the CST services; 

 to be informed about the nutritional, morbidity and mortality events happening 

among the HIV-exposed children, to enable informed decision-making (e.g., the 

choice of drugs, indicators for health intervention, etc.) of HIV programs in India 

and the countries witnessing similar HIV epidemic in the world; and, 

 to fill up the gaps in the knowledge domain of HIV, to ‘complete the picture before 

the sunset’. 

 

The facility-based studies missed the unlinked children, and that risked a less-clear picture 

of health outcomes and its determinants. On the other hand, the community-based studies 

on the nutritional, morbidity, and mortality aspects of the HIV-infected or exposed children 

were not reported from India. As such, there was a dearth of this information on the HIV-

exposed children in India. Most of the available information regarding these aspects came 

from the African sub-continent, which may not be the case with India, due to the 

differences in cultural, social, and economic aspects. Hence this prospective community-

based cohort study of the children (<5 years) exposed to the maternal HIV infection was 

proposed. It was important to consider the factors of HIV exposure, mother, pregnancy 
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Fig. 47. Conceptual diagram of the research study. 

 

 

and child aspects, and the child’s nutrition, morbidity, and mortality aspects in a single 

research framework, while studying the HIV-exposed children, as given in figure 47. This 

research study was expected to bring a new unique body of knowledge on the HIV-exposed 

children in Indian background, bridge the existing gaps, and was expected to have future 

program implications.  

 

2.2. The reasons for the selection of Belgaum district for the research study.  

 

By having functional health care systems, and as the district HIV scenario was in line with 

the state and national trends, many research projects had been conducted in the HIV related 

fields in the Belgaum district. One such study was to estimate the burden of pediatric HIV 

infections, using a multi-pronged strategy, undertaken by Indian Council of Medical 

Research (ICMR) taskforce, in collaboration with NACO, Karnataka State AIDS 

Prevention Society (KSAPS), St. John’s Research Institute (SJRI) Bangalore, Karnataka 

Health Promotion Trust (KHPT) Bangalore, and DAPCU Belgaum, with approval from 

Institutional Ethics Committee of SJRI, Bangalore. It was conducted in two phases: the 

first phase (2011-2014) was an effort to estimate the burden of pediatric HIV infections, (a 

conceptual framework of this phase is given in Annexure 3), and the second phase (2014-

2017) was a cohort study of the children identified (including the recruitment missed) in 
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phase 1 and the HIV-exposed children born subsequently till 2017. The researcher himself 

was involved in the ICMR study, and hence had a chance to get first-hand information on, 

and interaction with, the participants, people (various stakeholders), and processes 

(systems of both research and health/HIV care in the district). Hence, with the approval of 

ICMR, by keeping the ICMR study as a parent study, it was proposed to take up the Ph.D. 

research study in the Belgaum district of the Karnataka state, from Jawaharlal Nehru 

University (JNU), New Delhi. However, a separate approval from the Institutional Ethics 

Review Board of JNU was obtained for this Ph.D. research study. Accordingly, the study 

participants of the Ph.D. research study, the HIV-exposed children <5 years of age, were 

aggregated from among the group of children included in the parent study, to explore the 

health and life outcomes among them, in terms of the patterns, magnitude and associated 

factors of nutrition, morbidity, and mortality, grossly, and differentially between the HIV-

infected and uninfected.   

 

In short, this Ph.D. research study was proposed to piggy-back on the simultaneous ICMR 

(Phase 2) study. The main advantages of building up the research study on this background 

were that: 

 the investigator was familiar with the ICMR study and its processes, and the 

Belgaum district, and its stakeholders, health care systems and participants; and, 

 the sample frame in the ICMR study was more inclusive and representative of 

Belgaum health care and HIV scenario, as it included the study subjects: 

o from all the government, non-government and private HCFs having an HIV 

testing facility in the district; 

o of age >18 months, unlike the PPTCT program data; and, 

o including the orphaned children and the HIV-exposed children born in the 

district, from 2011-2017. 

However, this also ran a concurrent risk: the children of the parents who did not consent 

for the parent ICMR study were also missed as subjects in the Ph.D. research study. 
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2.3. Methodology. 

 

2.3.1. The objectives of the research study. 

 

The objectives of the study were: 

 to study and analyze the real-time course and natural history of the HIV infection 

among the children exposed to maternal HIV infection, 0-5 years of age, in the 

Belgaum district, Karnataka state; and, 

 to explore and compare the patterns, and identify the associated factors, of nutrition, 

growth and development, morbidity and mortality among the HIV-exposed 

children, infected and not infected with HIV, below the age of 5 years. 

 

2.3.2. The study setting and its HIV scenario. 

 

The Belgaum district was chosen for the research study, and the whole district formed the 

geographical study setting. The Belgaum district shared boundaries with the Sangli and 

Kolhapur districts of the Maharashtra state on the North and North-West, the Goa state in 

the South-West, the Uttar Kannada district of the Karnataka state in the South, the 

Dharwad, Bagalkot, and Bijapur districts of the Karnataka state on the East. 

Administratively, the Belgaum district was divided into ten talukas (Fig. 48.). 

 

The total population of the Belgaum district was 4779661 (7.8% of the Karnataka state’s; 

males=50.7%, females=49.3%) in 2011. Around 75% of the Belgaum population was rural, 

and scattered among 1263 villages; the rest 25% was urban from among the 31 towns. The 

sex ratio among the total population for the Karnataka state and the Belgaum district stood 

at 973 females for 1000 males; however, the child sex ratio of the Belgaum district (934) 

was lower than the Karnataka average (948). The rural-urban differentials of the child sex 

ratio were similar in both the Belgaum district and the Karnataka state, while the urban 

Belgaum showed slightly favorable sex ratio for the female children, compared to the state 

figures. The literacy rate of the Belgaum district was 73.5% (males=82.2%, 

females=64.6%).  
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Fig. 48. Taluka-wise map of the Belgaum district. 

 

 

The government HCFs of the Belgaum district included one medical college hospital 

attached to the district hospital, 9 taluka hospitals, 140 primary health care centres, and 616 

sub-centres as in 2018. Also, there were 177 ICTCs and 17 ART centres for HIV prevention 

and CST services (Table 2)35. In addition, there were 782 private HCFs mapped in the 

district in 2015, of which 3 HCFs offered tertiary level care (all at the district headquarters), 

142 (district headquarters=64, other talukas/towns=78) offered secondary level care, and 

637 (district headquarters=117, other talukas/towns/villages= 520) offered primary level 

care61. 149 government and 136 private HCFs had a facility for HIV testing. However, 

there were no private HCFs exclusively for HIV care.  

 

As described in chapter 1, the Belgaum district had: 

 HIV prevalence of 0.63% among the antenatal pregnant women (Table 11)60; 

 HIV positivity of 1.32% among the HIV tested general population and 0.08% 

among the pregnant women (Table 11)31-34,47-59; 

 a cumulative total of 39086 PLHIV till 2018, of which 35709 (91.36%) were ever 

registered for care at the ART centres. Of the ever registered PLHIV, 74.27% were 

ever initiated on ART, 48.46% were alive, and on ART in 2017, 19.89% were 
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cumulatively dead after the start of ART, and 5.92% were cumulatively regarded 

as LFU/missed after ART start; and,  

 2832 (7.93% of all PLHIV) CLHIV ever registered at ART centres till 2018, of 

which 63.06% were ever initiated on ART, 49.82% were alive, and on ART in 

2017, 9.39% were cumulatively dead after the start of ART, and 109 (3.85%) were 

cumulatively regarded as LFU/missed after ART start (Table 8)31-34,47-59. 

 

According to the DAPCU report35, the EID HIV testing protocols had been rolled out in 

the Belgaum district in March 2010. The expanded PPTCT project (long term NVP for 

mother from the fifth month of pregnancy and for the child till the end of breastfeeding) 

had replaced single dose Nevirapine (sdNVP) in the district in August 2012. Later, the 

triple-drug ARV was introduced irrespective of the CD4 count for the pregnant mothers in 

October 201424. In 2016, all the pregnant HIV positive mothers and children were started 

on life-long ART, irrespective of the CD4 counts; and in 2017, ‘test and treat’ protocol was 

adopted for all the PLHIV in 2017. All the government welfare schemes offered by the 

Karnataka state (Table 3)34 were also rolled out for the PLHIVs in the district. Thus, the 

HIV scenario in the district was in line with that of the Karnataka state and India. 

 

2.3.3. The study design. 

 

It was proposed to do a prospective cohort study for a period of 12 months, so that it could 

help to capture the real-time course and natural history of HIV infection, and the patterns 

and associated factors of nutrition, growth and development, morbidity and mortality, 

among the cohort of 0-5 years children exposed to maternal HIV infection. The period of 

data collection proposed was in 2014-2015 (12 months). However, as the start of the parent 

ICMR study was delayed, the field activities of the Ph.D. research study was commenced 

only on 01 Dec 2014. Moreover, after the start, it was decided to extend the data collection 

from 12 months to 36 months, for want of sufficient observations to make valid results and 

inference. As such, the Ph.D. research study was also undertaken for 36 months, from 01 

Dec 2014 to 30 Nov 2017; the actual data collection happened in the field between 01 Jul 

2015 and 30 Nov 2017 (29 months). 
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2.3.3.1. The inclusion criteria. 

 

A child was defined as the child <5 years of age for the research study. The inclusion 

criteria for the study were: 

(1) all the children in the families recruited in phase 1 (recruitment period: 2011-

2013) of the parent ICMR study (that is, children of reported index HIV-infected 

parent and/or pregnant mothers); and,  

(2) all the HIV-infected children identified through clinics in phase 1 of the parent 

ICMR study (that is, children detected as HIV-infected based on the sickness 

screening criteria from the clinics); and, 

(3) all the children identified as double orphans (both father and mother dead) among 

the HIV-infected children reported as “index person” in the line list aggregated 

during phase 1 of the parent ICMR study (that is, children detected as HIV-

infected, but not included in phase 1 of the parent ICMR study); and,  

(4) all the same-womb siblings, if any, in the family of the children identified in (2) 

and (3) above; and, 

(5) all the children born to the HIV-infected pregnant women identified from 01 June 

2013 (after the end of recruitment in phase 1 of the parent ICMR study) to 30 

November 2017 (till the end of phase 2 of the parent ICMR study); and, 

(6) all the elder children of the pregnant women in the families identified in (5) above; 

and, 

(7) all the children identified in (1)-(6) above, who/whose family were contactable, and 

residing in the Belgaum district (for more than 3 months in the immediate past at 

the time of enrolment, as reported by the participant); and, 

(8) all the children identified in (1)-(6) above, whose parents were willing to consent 

for their children’s participation in the research study. 

 

2.3.3.2. The exclusion criteria. 

 

The criteria on which the children were excluded from the research study were: 

(1) the children >60 months of age at the time of recruitment; or, 
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(2) the children identified as not born HIV-exposed (mother not known as HIV-

infected when pregnant with the child); or, 

(3) the children identified as HIV-infected before their mothers; or, 

(4) the children identified as permanently migrated or not contactable (that is, the child 

was not available for contact over the phone and in-person for three consecutive 

visits (for data collection) spaced by a minimum of 15 days); or,  

(5) the children born before 01 Jan 2011; or,  

(6) the children residing outside the Belgaum district; or 

(7) the children of parent(s) who were not willing to consent for their child’s 

participation in the study (either in the beginning or subsequently through the 

course of the study). 

 

2.3.3.3. The frame and recruitment of the study subjects. 

 

The parent ICMR study had 985 households (HHs) with 2276 (248 HIV-infected, 1771 

HIV-uninfected, 257 HIV status not known) children (<15 years) in its frame. Among these 

HHs, 3.8% (n=87) of the children were dead, 3.1% (n=70) were permanently migrated 

outside the district, 4.2% (n=95) did not consent for the study, 0.1% (n=2) were excluded 

for other reasons, at the beginning of the study. This retained 2022 (230 HIV-infected, 

1694 HIV-uninfected, 98 HIV status not known) children in the line list of the parent 

study26. The inclusion and exclusion criteria were applied on these 985 HHs with 2022 

children, to obtain 653 HHs (also equivalent to families or mothers) with at least one child 

of age <5 years, the identify the study subjects for the research study (Table 12). This 

formed the frame of study households in the Ph.D. research study.  

 

No sampling was done, and efforts were made to include all the eligible children in the 

HHs identified. The recruitment of the study subjects was attempted systematically, 

starting with the HHs (equivalent to mothers or families) and then proceeding to the 

children. Each family and child was given a linked unique six-digit identification number 

(the first two digits denoted the taluka code, next three digits denoted the family or the 

mother code, and the last digit was the child code).  
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Table 12. Recruitment of HHs and the reasons for exclusion. 

Sl. 

No. 

Level of 

recruitment 

Sub-

Sl. No. 

Reason for exclusion HHs 

N % 

1 Line listed with a child <5 years 653 100.0 

 1.a. Mother HIV-uninfected 16 2.5 

1.b. All children in the family delivered before the 

mother was detected as HIV-infected 

27 4.1 

2 Eligible 610 93.4 

 2.a. All children in the family dead before recruitment 24 3.7 

2.b. Some children in the family delivered before the 

mother was detected as HIV-infected AND the 

rest of the children died before recruitment 

2 0.3 

3 Recruited 584 89.4 

 3.a. All children in the family had no minimum of 

two visits completed 

47 7.2 

4 Included in the database for analysis 537 82.2 

 

Fig. 49. Recruitment of children in the cohort study and reasons for exclusion. 
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Of the 653 HHs line listed as having at least one child <5 years of age, 43 (6.6% of the 

total HHs; 16 HIV-uninfected mothers, 27 mothers detected as HIV-infected after the 

childbirth) HHs had no HIV-exposed children (Table 12). This retained 610 (93.4% of the 

total) ‘eligible HHs’ with at least one eligible HIV-exposed child <5 years of age in the 

line list. Of the 610 ‘eligible households’, 26 (4.0% of the total and 4.3% of eligible HHs; 

24 with all the HIV-exposed children dead before the start of recruitment and data 

collection, 2 with a combination of reasons) HHs were further excluded from the line list. 

This facilitated recruitment of 584 (89.4% of the total and 95.7% of ‘eligible households’) 

HHs into the cohort study. During the study, it was not possible to have a minimum number 

of two visits (data collection) for all the children in 47 (7.2% of the total, 7.7% of eligible, 

and 8.0% of recruited) HHs. This attrition was mostly among the households with HIV-

exposed children born towards the end of the study period, or due to the refusal to 

participate after the first episode of data collection. As such, 537 (82.2% of the total, 88.0% 

of eligible, and 92.0% of recruited) HHs with HIV-exposed <5-year children were included 

in the cohort study and the database for analysis. 

 

Among the 537 HHs with at least one eligible child, there were a total of 1165 (<5 years: 

HIV-exposed=717, HIV unexposed=73; >5 years: HIV-exposed=34, HIV 

unexposed=341) children. By applying the inclusion and exclusion criteria, 448 ‘ineligible 

children’ (38.5% of the total; 73 HIV unexposed <5-year children, and 34 HIV-exposed 

and 341 HIV unexposed children >5 years) were excluded. Of the remaining 717 ‘eligible 

children’, 24 (2.1% of the total and 3.3% of ‘eligible children’) was dead before recruitment 

and data collection and were not recruited. Hence, 693 (59.4% of the total and 96.7% of 

‘eligible children’) children were recruited into the cohort study. However, during the 

study, it was not possible to have a minimum number of two visits for 33 (2.8% of the total, 

4.6% of eligible, and 4.8% of recruited) recruited children. This attrition was, again, mostly 

among the HIV-exposed children born towards the end of the study period, or due to a 

refusal to participate in the study after the first episode of data collection. Thus, finally, 

660 (56.7% of the total, 92.1% of eligible, 95.2% of recruited) children with HIV-exposed 

<5-year children were included in the cohort study, database and analysis (Fig. 49). 
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Table 13. Representativeness of recruited study subjects in the sample frame. 

Sl. 

No. 

Level Sub-

Sl. No. 

Reason for exclusion Children <5 years 

N % % % 

1 Children < 5 years among line listed HHs 952 100.0  

 1.a. HIV unexposed children whose mothers 

were HIV-uninfected 

21 2.2 

1.b. HIV unexposed children in the families 

where all the children were born before the 

mother was detected as HIV-infected 

36 3.8 

1.c. HIV unexposed children in the families 

where some children were born before the 

mother was detected as HIV-infected 

77 8.1 

2 Eligible children otherwise 818 85.9 100.0  

Children eligible during the process of recruitment in the study 717  87.7 

 2.a. Children in the families where all children in 

the family were dead before recruitment 

26 2.7 3.2 

2.b. Children in the families where some children 

in the family were dead before recruitment 

26 2.7 3.2 

3 Children who could be recruited otherwise 766 80.5 93.6 100.0 

Children recruited in the study 693   90.5 

 3.a. Children in the families where all children 

had no minimum of 2 visits completed 

64 6.7 7.8 8.4 

3.b. Children in the families where some children 

had no minimum of 2 visits completed 

42 4.4 5.1 5.5 

4 Children who could be and were retained in the study 660 69.3 80.7 86.2 

 

The representativeness of the study subjects with respect to the total children <5 years of 

age among the line listed 653 HHs is as per the table 13. There were a total of 952 children 

<5 years among the line listed HHs.  
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 Of these, 21 children had their mothers HIV-uninfected, and 113 were born before 

their mothers were detected as HIV-infected, thereby leaving 818 (85.9%) children 

as HIV-exposed and ‘otherwise eligible’. As 717 children were found as ‘eligible 

children’ in the process of recruitment of the study, this kept the representativeness 

of eligibility at 87.7%.  

 Further, 52 of these 818 children were dead before the recruitment/data collection, 

thereby reducing the number of children who could be recruited to 766 (80.5% of 

the total and 93.6% of the ‘otherwise eligible’) children. As 693 children were 

recruited in the process of recruitment of the study, this kept the representativeness 

of recruitment at 90.5%.  

 During the course of the study, a minimum of two visits (data collection) could not 

be completed for 106 children, thereby deflating the number of children who could 

be and were retained in the study/database to 660 (69.3% of the total, 80.7% of 

‘otherwise eligible’, and 86.2% of ‘recruit-able’) children. 

 

2.3.3.4. Censoring. 

 

The censoring of the child observations was done: 

(1) at the end of the study; or, 

(2) when the child completed 4 years and 364 days of life; or, 

(3) when the parents of the child opted their child out of the study; or, 

(4) when the child died; or, 

(5) when the child was untraceable/migrated permanently, and not contactable (as 

defined in chapter 2, section 3.3.2.), whichever happened earlier. 

 

2.3.4. The data collection. 

 

2.3.4.1. The time of data collection. 

 

The data collection was done in the Belgaum district from 01 July 2015 to 30 November 

2017 (29 months).  
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2.3.4.2. The protocol and process of data collection.  

 

The secondary information on the HIV-infected pregnant women was collected from all 

the 285 HCFs (149 government and 136 private; chapter 2, section 3.2.) having HIV testing 

facility in the Belgaum district, from 01 June 2013 till 30 November 2017. This information 

was appended to the line list of eligible households of phase 1 of ICMR parent study, to 

update the line list for the time. All these households were contacted, eligibility (as per 

inclusion and exclusion criteria) was verified, and the consenting eligible children were 

recruited. 

 

In the cohort study, a baseline and an end line data collection was done, with the scheduled 

follow-up data collection in between. As such, there was a recruitment or baseline visit, 

interim follow-up visits, and an endpoint or end line visit. The information related to the 

family and the mother were captured only in the baseline and end-line data collection 

schedules, while the information related to the child was captured on all (baseline, follow-

up and end line) data collection schedules. 

 

All the recruited children were followed up, till the end of the study or censoring. The 

frequency of visits to (data collection for) the child was planned to be:  

 weekly visits during the post-natal period till one month of age of the child; 

 monthly visits during the rest of the first year of the child’s life; and 

 once in two months during the second to the fifth year after birth. 

 

As such, the data collection was scheduled and synchronized based on the age of the child. 

The visits were scheduled at 8-10 days, 15-17 days, 22-24 days and 29-31 days in the first 

month of life; then after the completion of 2, 3, 4, …, 12 months of life; followed by the 

completion of 14, 16, 18, …, 58 months of life. An additional 59 month’s visit was 

scheduled for children getting censored by age criteria. The information on the schedules 

of the visit is given in Annexure 4. For all schedules of the first month of life, a duration 

of three days was earmarked to make the visit for data collection. However, for all the other 

schedules (2 to 59 months), a duration of 30 days was reserved for making the visit for data 
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collection. However, in case the planned visit could not be successfully completed in this 

stipulated time, an unscheduled visit was planned and undertaken case-to-case, with a 

different code to identify the same. 

 

The data collection was done during the planned dedicated field visits scheduled for the 

same, after the recruitment of the household and child. For ensuring rigorous data 

collection, a visit plan schedule was developed for each recruited child, based on the date 

of birth on a customized Microsoft® Excel worksheet using functions. This master micro-

planner was used to generate the schedule for data collection activities for a calendar 

month. Data collection forms were identified with unique identification numbers generated 

for the research study, as described in chapter 2, section 3.3.3. Each set of forms for a 

mother-child pair (baseline, follow-up and end line) was obtained, segregated, cleaned and 

archived chronologically; and within each set, family information first, followed by mother 

information and child information, in order. 

 

The primary data collected was cross-checked and evidenced with the secondary data 

(maintained in health care records) wherever possible, and vice versa (e.g., date of delivery, 

date of the test, ART details, etc.). The data collection was done at a venue convenient to 

the participant/respondent. Confidentiality of the information collected from the study 

participants was ensured as per national protocol116 and research protocol (Annexure 5, 

Participant information sheet).  

 

For anthropometry of children, the weight was determined using a digital scale accurate to 

0.1 kg. The height/length, head circumference, and mid-upper arm circumference were 

measured to the nearest 0.1 cm using a standard measuring tape. A portable infantometer 

that measured the length and weight from a single platform in the same accuracy as above 

was used for children <1 year of age. Measuring equipment was checked for accuracy and 

calibrated using known weights and standard measuring tape every 3 months. The results 

of haemoglobin (Hb) measurement obtained for the parent ICMR study were utilized for 

this research study. In the parent study, Hb was analyzed in the field using Hemocue® 301. 
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All the children who expired at an age <5 years, on or after 01 January 2011 (start of phase 

1 of the parent ICMR study period) were eligible for the verbal and social autopsy inquiry. 

Verbal and social autopsy forms were de-identified and read by two different persons from 

medical background independently to ascertain the cause of death; one person was the 

investigator himself, while the help was sought from a supervisor of the parent ICMR study 

for the second reading. In case of any discordance, it was planned to be read by a third 

expert for finalizing the same; however, this was not indicated in the course of study.  

 

2.3.4.3. The tools.  

 

A piloted and standardized pro-forma-based data collection was undertaken in the study. 

Separate forms were used to collect the information on family, mother, and child. The tools 

(Annexure 5) were mainly classified into four categories viz. general forms, mother form, 

child form, and others. The general forms (identified as G1, G2, G3 & G4) was used to 

elicit the consent, family and visit details, and additional information, if any. The mother 

form (identified as M1) was used to elicit information on the mothers and their antenatal 

history. The child form (identified as C) was single and unique to elicit the child 

information for all the ages. Other forms included the consent forms and the forms for 

review of the maternal and child deaths. The same general and mother forms were 

repeatedly administered during baseline and end line, and the same child form was repeated 

through the entire study. The child form was the same for both the HIV-EI and HIV-EU 

children. The forms used for data collection and their frequency of administration are listed 

in table 14. The forms for the review of maternal, neonatal and post-neonatal infant deaths 

were the same as those used by the Government of Karnataka, and hence not included in 

the Annexure 5. 

 

The data collected on the forms mainly included: 

 for the family:  

o demographic information of the family members 

o HIV test details of the family members. 

o birth weight of the children. 
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Table 14. Tools used in the research study. 

Name of the tool Frequency of use 
Used during 

Baseline Follow-up End line 

General forms 

G1: Registration, Consent 

information 

Once √   

G2: Family & Household 

information 

Twice √  √ 

G3: Visit and Data collection 

information 

During each visit to 

family 

√ √ √ 

G4: Additional Information 
During each visit to 

family 

√ √ √ 

Mother forms  

M1: Mother Information Twice √  √ 

Child Form 

C: Child Information 
During each visit to the 

recruited child 

√ √ √ 

Other Forms 

Informed Consent Form for 

parents/caretakers 

Once √   

Maternal Death Review form 

Once, in case of death 

was reported 

   

Verbal Autopsy form for 

neonatal deaths 

   

Verbal Autopsy form for 

post-neonatal deaths 

   

VSA-C: Verbal and Social 

Autopsy form for child deaths 

at age 1-5 years 

   

 

o life-death status of the family members. 

o social and economic variables. 

o support services availed by the family.  

o environmental factors: housing, sanitation, water, cooking, etc. 

 for the mother:  

o HIV/ARV/ART/CD4/clinical stage. 

o previous/current pregnancy-related information. 
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o acute and chronic morbidities and drug/vitamin supplement history. 

o nutritional deficiency signs and symptoms. 

o haemoglobin and anthropometry. 

o psycho-social information. 

o maternal mortality and cause of death. 

 for the child:  

o 0-5 years:  

 growth and physical/social/language development. 

 immunization.  

 HIV/ARV/ART/CPT/CD4 status, HIV clinical stage.  

 nutritional deficiency signs and symptoms.  

 anthropometry. 

 acute and chronic morbidities, drug/vitamin supplement history. 

 mortality and cause of death. 

 haemoglobin (twice during the study period at entry and exit; if 

HIV-infected child, once in 6 months). 

o 0-2 years: dietary recall during every visit. 

o 1.5-5 years: HIV test (for negative children, once a year). 

o 3-5 years: pre-school non-formal education and nutrition. 

 

2.3.5. The regulatory formalities. 

 

The Ph.D. admission was confirmed by the Chairperson, Committee for Advanced Studies 

and Research on 29 January 2015 (Letter No. SSS/2013-14/887, dated 03.03.2015, School 

of Social Sciences, JNU), and the approval was obtained from Institutional Ethics Review 

Board, JNU on 17 March 2015 (IERB Ref. No. 2015/Student/68) (Annexure 6). 

 

2.3.6. The data entry, database, and data analysis. 

 

The manual data collected was cleaned using the written guidelines for the same. Double 

data entry was done on the customized templates of the study tools on Microsoft® Access 
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2013. In-built limits and checks were introduced in this interface to ensure the data quality. 

The database cleaning was done on an exported version on Microsoft® Excel 2013, based 

on the written guidelines to check the internal (within a form), cross or external (between 

various forms employed), and logical (e.g., chronological) consistency. In-built functions 

were incorporated into the fields for cleaning the database, wherever possible (e.g., dates, 

age, BMI calculation, etc.), to ensure the data quality. Outlier data had been picked up for 

cross-checking with the manual formats.  

 

The database of various forms was merged using the family and child ID numbers, into a 

single database. This database was maintained as a long format including information of 

all the child visits for looking into the patterns of the outcome variables, and as a wide 

format for ascertaining the inter-linkages and the factors associated with the outcome 

variables, and was locked for analysis. The anthropometry data was analyzed using WHO 

Anthro software117 to deduce the z-scores. The data analysis was done using Microsoft® 

Excel 2013 (for the patterns) and IBM® SPSS Statistics version 20 (for the binomial logistic 

regression or BLR).  

 

2.3.7. The variables. 

 

The study had considered 102 (94 independent and 8 outcome) variables. Being a cohort 

study, the children fell into various categories with the course of the time; there were 21 

important categories (based on the characteristics of mother, pregnancy or child) of 

children, for whom the analysis had been attempted. Not all the independent variables were 

applicable for all the children. Outcome variables of each of the nutrition, morbidity, and 

mortality were considered as independent variables for the others, to study the inter-

linkages between them. Hence, the independent variables were considered as ‘associated 

factors’ rather than ‘determinants’ or ‘predictors’. Some of the outcome indicators were 

too small to be analyzed for having valid results at the end of the study; as such, they were 

retained as independent variables for other outcome variables studied. The complete list of 

the variables and its definitions are given in annexure 7.   
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2.3.7.1. The independent variables. 

 

The independent variables were mainly related to the family, socio-economic, and 

environmental factors. Most of these were direct and self-explanatory; while some were 

deduced based on the data elicited on the manual forms (as explained/defined in Annexure 

7), which included: 

 socio-economic status118,119 

 food support for the family 

 nutritional support for the child of age 3-5 years from institutions 

 socio-economic crisis in the family120 

 safely managed drinking water, sanitation, and cooking in the household121,122 

 vitamin/mineral deficiency status of the mothers 

 Body Mass Index (BMI) of the mothers 

 anaemia status of the mothers and children by haemoglobin measurement123 

 psychosocial status of the mother 

 the composite indicator of ‘sickness’ of mothers 

 antenatal care (ANC) for mothers during pregnancy 

 provision of ARV/ART to the mothers21,24 

 coverage of PPTCT strategies for the mothers124,125 

 percentage duration of the total and known-positive life of the child on ART 

 status of ensuring minimum diversity, frequency and acceptability of feeds to 

children 6 months – 2 years of age126 

 mixed feeding in children127. 

 

2.3.7.2. The outcome variables and their measurement. 

 

The outcome variables and their indicators for each of the two objectives of the study are 

listed in table 15. The conceptual diagram for analysis is given in figure 50.  
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Table 15. Outcome variables and its measurement.  

Objective Area Outcome 

variable 

Measurement 

To study and 

analyze the 

real-time 

course and 

natural history 

of the HIV 

infection 

HIV 

infection 

HIV 

infection 

HIV positivity among tested children 

Proportion of HIV-EU children 

Proportion of HIV-EI children in various clinical 

stages  

Proportion of HIV-EI children on treatment 

Proportion and patterns of opportunistic infections 

Factors associated with HIV infection in children 

To explore 

and compare 

the patterns, 

and identify 

the associated 

factors, of 

nutrition, 

growth and 

development, 

morbidity and 

mortality 

Nutrition Growth 

and 

developme

nt 

Proportion of children with psychomotor, social and 

language development anomalies 

Proportion of children with always-adequate, 

always-inadequate, and ever-inadequate HFA, 

WFA, HCFA and MUACFA 

Patterns of HFA, WFA, HCFA, and MUACFA by 

age, gender and HIV status of children 

Factors associated with ever-inadequate HFA, 

WFA, HCFA, and MUACFA in children 

Anaemia Proportion of children with anaemia 

Proportion of children always-anaemic, always-non-

anaemic and ever anaemic 

Patterns of anaemia by age, gender and HIV status 

of children 

Factors associated with anaemia in children 

Morbidit

y 

Acute Proportion of children with acute morbidities ever 

Proportion of children by frequency of acute 

morbidities 

Proportion of children always-morbid, always-non-

morbid, and ever-morbid 
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Objective Area Outcome 

variable 

Measurement 

Patterns of presence and frequency of morbidity by 

age, gender and HIV status of children 

Types of acute morbidities 

Factors associated with the presence and burden of 

acute morbidities in children 

Chronic Proportion of children with chronic morbidities 

Mortality Mortality Proportion of children deaths 

Characteristics and causes of death 

 

Fig. 50. Conceptual diagram for analysis. 

 

 

HIV infection-related outcomes among children: The natural course of HIV infection 

among the children were studied in terms of the HIV positivity among the exposed 

children. Subsequently, the care and treatment indicators were described as proportions. 

The factors associated with the HIV infection in children were explored, and the 

differentials between the HIV-EI and the HIV-EU children were outlined. 
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Growth and physical/social/language development outcomes of children: The 

screening criteria for eliciting the growth and physical and social development of children 

were adopted from the Trivandrum Development Screening Chart (TDSC)128. However, to 

be used for the assessment in this cohort study, it was further adapted using a scoring 

system, as described in Annexure 7, after identifying the critical and non-critical 

milestones129. Based on this, the developmental delay was defined as ‘present’ if the 

percent cumulative growth and development score for the critical milestones was <100%, 

or that for all the milestones was <75%.  

 

The screening criteria for assessing the language development of children were adopted 

from the Language Evaluation Scale Trivandrum (LEST)130,131. However, in order to be 

used for the assessment in this cohort study, it was further adapted using a scoring system, 

as described in Annexure 7. Based on this, the developmental delay was defined as 

‘present’, if the percent cumulative language development score for all milestones was 

<75%.  

 

Anthropometry outcomes: All the children were measured for height, weight, and Mid-

Upper Arm Circumference (MUAC), in all the scheduled data collection visits, by adopting 

standard procedures132. Also, for the children <2 years of age, the Head Circumference 

(HC)133 was measured. The weight was determined using a digital scale accurate to 0.1 kg. 

The height/length, HC, and MUAC were measured to the nearest 0.1 cm using a standard 

measuring tape for children. A portable infantometer that measured both the length and 

weight from a single platform in the same accuracy as above was used for children <1 year 

of age. Actual readings on the manual forms were fed into WHO Anthro software117 to 

generate the of z-scores for HFA, WFA, Head Circumference-For-Age (HCFA) and Mid 

Upper Arm Circumference-For-Age (MUACFA). Considering the risk of the HIV-exposed 

children for slipping into malnutrition, for ascertaining the associated factors, the outcome 

variables were based on dropping the z-scores of HFA/WFA/HCFA/MUACFA below -2 

Standard Deviations (SD); and were defined as ‘ever-inadequate 

HFA/WFA/HCFA/MUACFA’, ‘always-adequate HFA/WFA/HCFA/ MUACFA’, and 

‘always-inadequate HFA/WFA/HCFA/ MUACFA’. For HCFA of the children >2 years of 
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age, it was assumed that those with >50 cm circumference had a normal value for age. 

Mean SD was deduced for each anthropometric measurement. 

 

Anaemia status by haemoglobin measurement: Children were classified as ‘non-

anaemic’ (Hb=>11.0 g/dl), and with ‘mild anaemia’ (Hb=10.0-10.9 g/dl), ‘moderate 

anaemia’ (Hb=7.0-9.9 g/dl), and ‘severe anaemia’ (Hb=<7.0 g/dl)122. As there were more 

than one measurement for the child, the variables ‘ever anaemic’, ‘always anaemic’ and 

‘always non-anemic’ were created, to represent anaemia any time during the study. Mean 

Hb values were deduced. 

 

Acute and chronic morbidity outcomes: For the acute morbidity, every type of morbidity 

(even though more than one occur together) and recurring morbidity (in subsequent visits) 

were considered as unique and counted. The data from each data collection episode was 

tallied to generate the total number of acute morbidities for the child. As the data was 

collected retrospectively since the last visit, this information was expected to cover the full 

life of the children 0-5 years during the study period. Hence the total number of morbidities 

were divided by the duration of follow-up of the child as per the last successful visit, to 

generate a variable ‘number of acute morbidities per month of follow-up’, to denote both 

the magnitude and persistence (burden) of acute morbidity. This was classified into nil 

morbidity, <0.5 and >0.5 morbidities per month (the cut-off equivalent to one morbidity in 

two months), to make the variable categorical. As there were more than one measurement 

for the child, the variables ‘ever morbid’, ‘always morbid’ and ‘always non-morbid’ was 

created, to represent morbidity any time during the study. The types of acute morbidity 

were also categorized (as in Annexure 8) and analyzed.   

 

Chronic diseases would be grossly described in terms of the proportion of children having 

them, and by type of chronic diseases. 

 

Mortality related outcomes in children: If there were sufficient numbers of mortality to 

make valid inferences, mortality would have been described in terms of proportion, by age, 

gender, and HIV status. However, there were only very few child deaths during the  
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Table 16. Child deaths and verbal autopsies conducted. 

Child deaths Neonatal Post Neonatal Child (1-<5 years) Total 

Total deaths 45 48 28 121 

Contacted 45 48 28 121 

VSA completed 23 31 14 68 

Reasons for exclusion 

Refusal 9 8 1 18 

Whole family death 2 1 4 7 

Whole family permanent 

migration 

9 5 2 16 

HIV-unexposed children 2 3 7 12 

 

course of the study. Hence it was planned to include all child deaths below 5 years of age, 

happening from 01 January 2011 till the end of the study (30 November 2017) to look into 

the characteristics and causes of death. However, the identification of factors associated 

with mortality was difficult, as there was be no information available on the ‘no-death’ 

group to compare.  

 

The child deaths (from 01 January 2011 to 30 November 2017) eligible for Verbal and 

Social Autopsy (VSA), and their inclusion/reasons for exclusion are given in table 16. 

 

2.4. Analysis. 

 

A systematic analysis was undertaken based on the objectives of the study, as described in 

table 15. The analysis included that of patterns and associated factors. 

 

2.4.1. The analysis of patterns. 

 

The database consisted of 660 HIV-exposed children (Fig. 49). The analysis of patterns 

was done using Microsoft® Excel and WHO Anthro software (chapter 2, section 3.6.). The 
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background information related to the family, mother, antenatal/intra-natal/post-natal 

events, child, and their nutrition/morbidity/mortality, were differentially described for the 

HIV-EI and the HIV-EU children. However, while analyzing the findings from the HIV-

EI children, the gender-differentials within the group were not considered as a result, due 

to very small numbers included in the study, unless otherwise specified. 

 

While analyzing the patterns of the nutritional outcomes of anaemia and anthropometry, 

and acute morbidity among the HIV-exposed children, they were first categorized by the 

age of the child at baseline (e.g., <12, 12-23 months, etc.), gender and the result-categories 

of initial measurement. Further, the trajectory of changes among these unique children 

were monitored in the subsequent 12-24 months’ (e.g., 12-23, 24-35 months for <12 

months age at baseline) time period and the children were classified into the more graver 

(or severe or disadvantaged) group of outcome (if there were more than one follow-up 

measurements as per study protocol).  

 

However, the trajectory style of analysis typically excluded the last age group of 48+ 

months of the HIV-exposed children in the study population, as they would be censored 

before they moved on to the next age category. Hence, a cross-section of the results of the 

measurements in each of the 12-month age categories (in 0-5 year age group) was also used 

cumulatively to describe the patterns of anaemia, anthropometry and acute morbidity. 

Thus, these patterns were described in two ways: by the trajectory of changes among 

unique children and the cross-sectional age categories. 

 

2.4.2. The analysis of associated factors.  

 

Conceptually, the areas of nutrition, morbidity, and mortality were considered interlinked; 

hence, an outcome variable of one could influence another. For example, a low Hb status 

or weight loss were considered as a result of nutritional deficiency or acute morbidity; or, 

a nutritional deficiency could facilitate acute morbidity and vice versa. Hence, the outcome 

variables of one area (nutrition, morbidity, or mortality) were also considered as the 

covariates for the outcome variables of the other areas. 
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Table 17. Groups and sub-groups of the HIV-exposed children considered for the analysis 

of the factors associated with the outcome variables. 

Sl. 

No. 

Group/sub-group No. of 

children 

Share among 

total, % 

1 Generic (All HIV-exposed children) 660 100.0 

Sub-groups based on the mother’s characteristics 

2 Children of the mothers who had undertaken any PPTCT 

strategy during pregnancy 

615 93.2 

2.1. Children of the mothers who had undertaken PPTCT 

strategy involving ARV/ART during pregnancy 

592 89.7 

3 Children of the mothers who were ever initiated on ART 630 95.5 

4 Children of the mothers who were alive at any time 

during the study 

644 97.6 

4.1. Children of the mothers who were vitamin/mineral 

deficient during the study 

403 61.1 

4.2. Children of the mothers who were anaemic during the 

study 

585 88.6 

4.3. Children of the mothers who were having acute 

morbidity during the study 

203 30.8 

4.4. Children of the mothers who were identified as 'sick' 

during the study 

341 51.7 

Sub-groups based on the child’s characteristics 

5 Children who were ever breastfed 546 82.7 

5.1. Children who were ever mix-fed 390 59.1 

5.2. Children of age 0-2 year any time during the study and 

mix-fed 

227 34.4 

6 Children who were ever started on feeds other than 

breast milk (inclusive of the non-breastfed children) 

653 98.9 
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Sl. 

No. 

Group/sub-group No. of 

children 

Share among 

total, % 

6.1. Children of age 0-2 year any time during the study and 

started on feeds other than breast milk 

316 47.9 

6.2. Children of age 6 months-2 years any time during the 

study and started on feeds other than breast milk 

306 46.4 

7 Children of age >9 months any time during the study 629 95.3 

7.1. Children of age >15 months any time during the study 587 88.9 

8 Children who were alive anytime during the study (only 

for classification purpose; not used for analysis) 

654 99.1 

8.1. Children who were vitamin/mineral deficient ever 

during the study 

295 44.7 

8.2. Children who were anaemic ever during the study 495 75.0 

8.3. Children who were having acute morbidity ever during 

the study 

523 79.2 

8.3.1. Children of age 3-5 years any time during the study and 

ever enrolled in a school/anganwadi 

430 65.2 

8.4. HIV-EI children 35 5.3 

 

For the analysis of the factors associated with outcome variables, at first, a bivariate p-

value had been ascertained with all the covariates (independent variables), and only those 

identified with a statistically significant (p <0.05) association were included in the 

corresponding multivariate models of BLR. However, the three basic covariates of age, 

gender and HIV status of the child, were statutorily included in all the regression analyses, 

irrespective of the bivariate significance; with this, the results generated automatically were 

adjusted Odds Ratios (OR). As this was a cohort study of children, by the end of the study, 

the children fell into 21 sub-groups by their own or mother’s characteristics (Table 17). So, 

for each outcome variable, a BLR was done for a generic group of HIV-exposed children, 

and each sub-group of HIV-exposed children, as indicated by the presence of an applicable 

significant covariate in the bivariate analysis. As such, each sub-group implied a regression 
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model, in addition to the generic model. This was, in turn, expected to facilitate inferring 

separately for each situation (as implied by the group/sub-group), so that it would be easier 

subsequently to decide upon whether to employ a generic intervention or targeted 

intervention, in case of any health issues. The analysis to explore the associated factors was 

done using BLR on IBM® SPSS Statistics version 20. Those factors identified with 

statistically significant p-value and Odds Ratio were considered as a significant 

association.  

 

Box 3. Summary of conceptual framework and methodology adopted in this study. 

 

The existing care and support services for the HIV-exposed children were predominantly 

offered by the government HCFs; however, the services were mostly offered for the 

CLHIV who reached the HCFs for whom limited information was maintained (till 18 

months of age). The system neither kept a track nor maintained a record of the health status 

of the HIV-EU and the CLHIV unregistered at ART centres. Thus, the differentials of the 

life, health, and nutritional outcomes between the HIV-EI and HIV-EU groups of children 

were not known. With cumulatively increasing registered CLHIV population over the 

years, the health care system tends to be skewed more and only towards providing ART to 

them; this tends to ignore the needs of the unregistered and the HIV-EU children. Hence 

it was important to increase the scope of the target population and services, to know their 

issues related to nutrition, health, and life, to plan to customize the services required.  

 

Most of the studies hitherto happened for the CLHIV; some compared it with the HIV-

uninfected children. Most of these studies came from Africa and were mostly smaller 

clinic-based studies which missed the unlinked children. Only a very few had taken up the 

concept of HIV exposure. By adopting this concept, it would cover the significant source 

of HIV infection among children (MTCT) and hence, most of the CLHIV and include HIV-

EU children also. This also would bring in the concept of mother-child pair to facilitate 

program delivery, if planned in the future. 

 



132 

 

As such, a prospective community-based cohort study of the HIV-exposed children (<5 

years) was proposed between 1 December 2014 to 30 November 2017; it considered the 

maternal, pregnancy and child-related factors in addition to the HIV exposure, to study the 

nutrition, morbidity and mortality aspects in a single research framework. The objectives 

of the study were to study and analyze the real-time course, and natural history of the HIV 

infection among the HIV-exposed children 0-5 years of age; and, to explore and compare 

the patterns, and identify the associated factors, of nutrition, growth and development, 

morbidity and mortality them, grossly and differentially by HIV infection.  

 

The study was proposed to piggy-back on the simultaneous ICMR (Phase 2) study in 

Belgaum district, as the Belgaum district HIV scenario was in line with that of the 

Karnataka state and India, and the investigator was familiar with the ICMR study and the 

district, and its sample frame was more inclusive and representative of health care and HIV 

scenario of the district. This included the HIV-exposed children born to the HIV-infected 

mothers reported from 285 (government and private) HCFs between 2011 and 2017, in 

addition to those living in the households of HIV positive parents or HIV-infected children 

detected between 2011-2014 (total 660 children from 537 HHs).  

 

The tools for data collection from the family, mother, and child were prepared, and the 

regulatory approvals were obtained from competent authorities. All the recruited children 

were followed up, till the end of the study or censoring. The modus operandi of data 

collection included planners and micro-plans, data identification using linked (mother-

child pair) ID numbers, manual data cleaning, and chronological archiving. The frequency 

of data collection from the children was weekly in 0-1 months, monthly in 2-12 months, 

once in two months in 14-58 months, and after the completion of 59 months. The secondary 

data in HIV-infected pregnant mothers, delivery, and children’s HIV test results were 

simultaneously collected from the HCFs and updated until the end of the study.  

 

Data entry was done using Microsoft® Access 2013, which had in-built limits and checks 

to ensure the data quality. The database cleaning using Microsoft® Excel 2013 with in-

built functions. A single merged database was created and maintained in long and wide 
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formats. The independent and outcome variables were defined. The anthropometry data 

was analyzed using WHO Anthro software; the patterns of life, health, and nutrition 

aspects were done using Microsoft® Excel 2013; and the associated factors were analyzed 

by BLR using IBM® SPSS Statistics version 20. The patterns were described in two ways: 

by the trajectory of changes among unique children, and by the cross-sectional age 

categories. For the analysis of the factors associated with outcome variables, those 

covariates with significant bivariate p-value were included in the corresponding 

multivariate models of BLR. The children were categorized into 21 sub-groups by their 

own or mother’s characteristics. Adjusted OR and the p-value was generated in the relevant 

sub-groups of children for each outcome variable, using BLR. 

 

Verbal and social autopsy inquiry was done on the 68 deaths of HIV-exposed children who 

expired at an age <5 years, between 01 January 2011-30 November 2017, and read by two 

different persons. This information was used for characterization and cause of deaths.  
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CHAPTER 3 

RESULTS: PROFILE OF HIV-EXPOSED CHILDREN AND  

THE NATURAL COURSE OF HIV INFECTION IN CHILDREN 

 

3.1. Profile of HIV-exposed children. 

 

3.1.1. Age composition. 

 

The study included a total of 660 HIV-exposed children of age 0-5 years, 625 (94.7%) 

HIV-EI (male=315, female=310) and 35 HIV-EU infected (male=22, female=13). The 

proportion of the children by age at the baseline of the study were 32.6%, 16.1%, 17.6%, 

21.2% and 12.6% in the age groups of <12 months, 12-23 months, 24-35 months, 36-47 

months and 48+ months at baseline, respectively (Fig. 51).  

 

There was a higher proportion (32.6%) of children in the <12 month age group, as the HIV-

exposed children born during the previous year of the study and those born during the study 

(both satisfying the inclusion criteria) were also included in this group. The mean age of 

the children were 25.2 months (HIV-EI: male=26.9, female=23.4, total=25.6; HIV-EU: 

male=24.3, female=26.0, total=25.1). 

 

Fig. 51. The proportion of HIV-exposed children (N=660) in the study by age. 
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Fig. 52. Distribution of the HIV-exposed children (N=660) in the study, by age, gender, 

and HIV status. 

 

 

3.1.2. Age and gender distribution. 

 

The age and gender distribution of the HIV-exposed children in the study is given in figure 

52. At the baseline, there were 215 children in the age category of <12 months (HIV-EI: 

male=2.8%, female=2.3%, total=5.1%; HIV-EU: male=54.0%, female=40.9%, total= 

94.9%), 106 children in the 12-23 months of age group (HIV-EI: male=3.8%, female= 

0.9%, total=4.7%; HIV-EU: male=42.5%, female=52.8%, total=95.3%), 116 children in 

the 24-35 months of age group (HIV-EI: male=2.6%, female=1.7%, total=4.3%; HIV-EU: 

male=45.7%, female=50.0%, total=95.7%), 140 children in the 36-47 months of age group 

(HIV-EI: male=5.0%, female=2.9%, total=7.9%; HIV-EU: male=44.3%, female=47.9%, 

total=92.1%), and 83 children in the 48+ months of age group (HIV-EI: male=2.4%, 

female=1.2%, total=3.6%; HIV-EU: male=47.0%, female=49.4%, total=96.4%). (All 

percentages are mentioned with respect to the total children in the age group mentioned). 

 

3.2. The family-related characteristics. 

 

The family-related characteristics of HIV-exposed children are described in table 18.  
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Table 18. Family-related information of the HIV-exposed children included in the study. 

Characte

ristics 

Attributes HIV-EI children HIV-EU children Total 

Male Female Total Male Female Total N % 

Religion Hindu 95.5 100.0 97.1 95.9 95.5 95.7 632 95.8 

Muslim 4.5 0.0 2.9 3.8 3.2 3.5 23 3.5 

Jain 0.0 0.0 0.0 0.3 1.3 0.8 5 0.8 

Total 22 13 35 315 310 625 660 100.0 

Caste Scheduled Caste 18.2 46.2 28.6 28.6 25.8 27.2 180 27.3 

Scheduled Tribe 4.5 7.7 5.7 11.1 10.6 10.9 70 10.6 

Other Backward Caste 72.7 15.4 51.4 44.4 48.7 46.6 309 46.8 

Others 4.5 30.8 14.3 15.9 14.8 15.4 101 15.3 

Total 22 13 35 315 310 625 660 100.0 

Socio-

economic 

status 

Below Poverty Line 86.4 100.0 91.4 95.9 93.9 94.9 625 94.7 

Above Poverty Line 13.6 0.0 8.6 4.1 6.1 5.1 35 5.3 

Total 22 13 35 315 310 625 660 100.0 

Type of 

family 

Nuclear 50.0 76.9 60.0 56.2 53.5 54.9 364 55.2 

Joint 22.7 0.0 14.3 16.5 15.5 16.0 105 15.9 

Three-generation 27.3 23.1 25.7 27.3 30.6 29.0 190 28.8 

Others 0.0 0.0 0.0 0.0 0.3 0.2 1 0.2 

Total 22 13 35 315 310 625 660 100.0 

Family 

size 

3 27.3 0.0 17.1 26.3 23.9 25.1 163 24.7 

4 45.5 23.1 37.1 42.5 41.3 41.9 275 41.7 

5 13.6 46.2 25.7 18.1 21.0 19.5 131 19.8 

6+ 13.6 30.8 20.0 13.0 13.9 13.4 91 13.8 

Total 22 13 35 315 310 625 660 100.0 

Average 4.1 5.4 4.6 4.3 4.3 4.3 4.3  

Education 

of father 

Non-literate 31.8 61.5 42.9 26.8 30.6 28.7 194 29.4 

Literate, but no formal 

education 

9.1 0.0 5.7 4.5 1.0 2.7 19 2.9 
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Characte

ristics 

Attributes HIV-EI children HIV-EU children Total 

Male Female Total Male Female Total N % 

Standard 1-4 13.6 15.4 14.3 14.0 18.7 16.3 107 16.2 

Standard 5-7 4.5 7.7 5.7 21.3 19.0 20.2 128 19.4 

Standard 8-10 31.8 7.7 22.9 21.7 21.6 21.6 143 21.7 

Standard 11-12/PUC 9.1 7.7 8.6 8.9 6.1 7.5 50 7.6 

Degree 0.0 0.0 0.0 2.5 2.3 2.4 15 2.3 

Post graduate or above 0.0 0.0 0.0 0.3 0.6 0.5 3 0.5 

Total 22 13 35 314 310 524 659 100.0 

Education 

of mother 

Non-literate 27.3 53.8 37.1 30.5 25.5 28.0 188 28.5 

Literate, but no formal 

education 

4.5 0.0 2.9 2.5 4.2 3.4 22 3.3 

Standard 1-4 13.6 7.7 11.4 10.8 15.8 13.3 87 13.2 

Standard 5-7 27.3 30.8 28.6 26.3 24.8 25.6 170 25.8 

Standard 8-10 27.3 7.7 20.0 23.8 25.5 24.6 161 24.4 

Standard 11-12/PUC 0.0 0.0 0.0 5.7 2.9 4.3 27 4.1 

Degree 0.0 0.0 0.0 0.0 1.3 0.6 4 0.6 

Post graduate or above 0.0 0.0 0.0 0.3 0.0 0.2 1 0.2 

Total 22 13 35 315 310 625 660 100.0 

Occupati

on of 

father 

Daily wages 63.6 92.3 74.3 77.4 74.2 75.8 499 75.7 

Salaried 22.7 0.0 14.3 10.8 11.6 11.2 75 11.4 

Business 13.6 7.7 11.4 10.2 13.5 11.9 78 11.8 

Others 0.0 0.0 0.0 1.6 0.6 1.1 7 1.1 

Total 22 13 35 314 310 524 659 100.0 

Occupati

on of 

mother 

Daily wages 13.6 38.5 22.9 29.8 27.1 28.5 186 28.2 

Salaried 0.0 0.0 0.0 1.0 1.9 1.4 9 1.4 

Business 0.0 0.0 0.0 1.6 3.5 2.6 16 2.4 

Housewife 86.4 61.5 77.1 67.3 67.1 67.2 447 67.7 

Sex work 0.0 0.0 0.0 0.3 0.3 0.3 2 0.3 
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Characte

ristics 

Attributes HIV-EI children HIV-EU children Total 

Male Female Total Male Female Total N % 

Total 22 13 35 315 310 625 660 100.0 

Type of 

house 

Kuccha 31.8 46.2 37.1 34.6 36.8 35.7 236 35.8 

Semi-pukka 59.1 46.2 54.3 54.6 48.1 51.4 340 51.5 

Pukka 9.1 7.7 8.6 10.8 15.2 13.0 84 12.7 

Total 22 13 35 315 310 625 660 100.0 

Safely 

managed 

drinking 

water 

Lacked 54.5 76.9 62.9 44.4 49.7 47.0 316 47.9 

Used 45.5 23.1 37.1 55.6 50.3 53.0 344 52.1 

Total 22 13 35 315 310 625 660 100.0 

Safely 

managed 

kitchen/ 

cooking 

Lacked 54.5 61.5 57.1 49.5 48.1 48.8 325 49.2 

Used 45.5 38.5 42.9 50.5 51.9 51.2 335 50.8 

Total 22 13 35 315 310 625 660 100.0 

Safely 

managed 

sanitation 

Lacked 77.3 92.3 82.9 84.1 83.2 83.7 552 83.6 

Used 22.7 7.7 17.1 15.9 16.8 16.3 108 16.4 

Total 22 13 35 315 310 625 660 100.0 

Financial 

support 

for the 

family 

Absent 90.9 92.3 91.4 94.3 91.3 92.8 612 92.7 

Present 9.1 7.7 8.6 5.7 8.7 7.2 48 7.3 

Total 22 13 35 315 310 625 660 100.0 

Food 

support 

for the 

family 

Absent 9.1 15.4 11.4 10.2 12.6 11.4 75 11.4 

Present 90.9 84.6 88.6 89.8 87.4 88.6 585 88.6 

Total 22 13 35 315 310 625 660 100.0 

Nutrition

al support 

for the 

Never 0.0 0.0 0.0 3.8 4.5 4.2 26 3.9 

Occasionally 31.8 0.0 20.0 10.5 10.3 10.4 72 10.9 

Always 31.8 53.8 40.0 38.4 44.8 41.6 274 41.5 
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Characte

ristics 

Attributes HIV-EI children HIV-EU children Total 

Male Female Total Male Female Total N % 

child, 3-5 

years, 

from 

institution

s 

Not attending any 

institution 

4.5 0.0 2.9 9.2 9.0 9.1 58 8.8 

Child <3 years of age 31.8 46.2 37.1 38.1 31.3 34.7 230 34.8 

Total 22 13 35 315 310 625 660 100.0 

Cooking-

in-charge 

at home 

Mother 76.2 84.6 79.4 80.9 82.5 81.7 535 81.6 

Others 23.8 15.4 20.6 19.1 17.5 18.3 121 18.4 

Total 21 13 34 314 308 622 656 100.0 

Socio-

economic 

crisis in 

family 

Absent 59.1 53.8 57.1 64.4 64.2 64.3 422 63.9 

Present 40.9 46.2 42.9 35.6 35.8 35.7 238 36.1 

Total 22 13 35 315 310 625 660 100.0 

All values mentioned are percentages unless otherwise specified; all percentages are with 

respect to vertical column total. 

 

3.2.1. Religion, caste and socio-economic status. 

 

Most of the children belonged to the Hindu religion (95.8%; HIV-EI: male=95.5%, 

female=100.0%, total=97.1%; HIV-EU: male=95.9%, female=95.5%, total=95.7%), the 

backward castes (scheduled caste=27.3%, scheduled tribe=10.6%, other backward 

caste=46.8%, total=84.7%; HIV-EI: male=95.5%, female=69.2%, total=85.7%; HIV-EU: 

male=84.1%, female=85.2%, total=84.6%), and the lower (Below Poverty Line) socio-

economic status (94.7%; HIV-EI: male=86.4%, female=100.0%, total=91.4%; HIV-EU: 

male=95.9%, female=93.9%, total=94.9%).  

 

The distribution of children by religion, caste and socio-economic status were near-similar 

among the HIV-EI and HIV-EU children, and the male and female children.  
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3.2.2. Type of family and family size. 

 

Type of family: 55.2% of the HIV-exposed children lived in nuclear families (HIV-EI: 

male=50.0%, female=76.9%, total=60.0%; HIV-EU: male=56.2%, female=53.5%, 

total=54.9%), while the rest had a person other than the primary family member living in 

their households (joint family=15.9%, three-generation family=28.8%, total=44.7%).  

 

Family size: Around three-fourths of the children had at least one sibling in their families 

(family size >3=75.3%; HIV-EI: male=72.7%, female=100.0%, total=82.9%; HIV-EU: 

male=73.7%, female=76.1%, total=74.9%), while the remaining quarter of the children 

were single HIV-exposed children included in the study (family size 3=24.7%). The 

average family size was 4.3 (HIV-EI: male=4.1, female=5.4, total=4.6; HIV-EU: 

male=4.3, female=4.3, total=4.3) considering the primary family in the households.  

 

There were no marked differences between the share of the children by type of family and 

family size between the HIV-EI and HIV-EU children, and the male and female children. 

 

3.2.3. Education and occupation of father and mother. 

 

Education: Around one-third of the fathers (non-literate=29.4%, literate without formal 

education=2.9%, total=32.3%; HIV-EI: male=40.9%, female=61.5%, total=48.6%; HIV-

EU: male=31.2%, female=31.6%, total=31.4%) and mothers (non-literate=28.5%, literate 

without formal education=3.3%, total=31.8%; HIV-EI: male=31.8%, female=53.8%, 

total=40.0%; HIV-EU: male=33.0%, female=29.7%, total=31.4%) of the HIV-exposed 

children had never been to school. Another near-one-third of the fathers (class 1-4=16.2%, 

class 5-7=19.4%, total=35.7%; HIV-EI: male=18.2%, female=23.1%, total=20.0%; HIV-

EU: male=35.4%, female=37.7%, total=36.5%) and mothers (class 1-4=13.2%, class 5-7= 

25.8%, total=38.9%; HIV-EI: male=40.9%, female=38.5%, total=40.0%; HIV-EU: male= 

37.1%, female=40.6%, total=38.9%) had been to the primary school, while the remaining 

near-one-third of the fathers (32.0%) and mothers (29.2%) had been educated high school 

and above.  
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Occupation: Around three-fourths of the fathers were daily wagers (75.7%; HIV-EI: 

male=63.6%, female=92.3%, total=74.3%; HIV-EU: male=77.4%, female=74.2%, total= 

75.8%), while more than two-thirds of the mothers were house-wives (67.7%; HIV-EI: 

male=86.4%, female=61.5%, total=77.1%; HIV-EU: male=67.3%, female=67.1%, total= 

67.2%). Most of the remaining earning fathers relied mostly on business (11.8%) or salaries 

(11.4%) for their income. The working mothers (32.3% of total mothers) earned from daily 

wages (28.2%), business (2.4%), salaried jobs (1.4%), and commercial sex work (0.3%).  

 

The share of children by education and occupation of father and mother were not much 

dissimilar between the HIV-EI and HIV-EU children, and the male and female children. 

 

3.2.4. Housing and environment. 

 

Type of house: One-eighth of the families of the HIV-exposed children resided in pukka 

houses (12.7%; HIV-EI: male=9.1%, female=7.7%, total=8.6%; HIV-EU: male=10.8%, 

female=15.2%, total=13.0%), while the remaining children resided in semi-pukka (51.5%) 

or kuccha (35.8%) houses.  

 

Safe water, cooking, sanitation: Around a half of these households used safely managed 

drinking water (52.1%; HIV-EI: male=45.5%, female=23.1%, total=37.1%; HIV-EU: 

male=55.6%, female=50.3%, total=53.0%) and kitchen facilities for cooking (50.8%; HIV-

EI: male=45.5%, female=38.5%, total=42.9%; HIV-EU: male=50.5%, female=51.9%, 

total=51.2%). On the other hand, only 16.4% of these households used safely managed 

sanitation facilities (HIV-EI: male=22.7%, female=7.7%, total=17.1%; HIV-EU: 

male=15.9%, female=16.8%, total=16.3%). As such, around half of the households lacked 

safely managed drinking water and kitchen facilities, while more than four-fifths lacked 

safely managed sanitation options.  

 

The HIV-EI and HIV-EU and the male and female children had more-or-less similar 

distribution by type of residence and living environment (safe water, food, and sanitation).  
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3.2.5. Financial and food support for the family. 

 

Support for the family: Despite their poor socio-economic status, around 92.7% of the 

families had not reported any external financial support for their living (HIV-EI: 

male=90.9%, female=92.3%, total=91.4%; HIV-EU: male=94.3%, female=91.3%, 

total=92.8%). However, 88.6% of these families had an external support system for food 

supplies (HIV-EI: male=90.9%, female=84.6%, total=88.6%; HIV-EU: male=89.8%, 

female=87.4%, total=88.6%).  

 

Support for the child: About a third of the HIV-exposed children in the study were of age 

less than 3 years, and hence not directly entitled for nutrition support from institutions like 

schools or anganwadis (34.8%; HIV-EI: male=31.8%, female=46.2%, total=37.1%; HIV-

EU: male=38.1%, female=31.3%, total=34.7%). Also, about one-eighth of these children 

were not receiving nutritional services from these institutions (not attending any 

institution=8.8%, never availing services despite enrollment=3.9%, total=12.7%; HIV-EI: 

male=4.5%, female=0.0%, total=2.9%; HIV-EU: male=13.0%, female=13.5%, total= 

13.3%), despite being entitled. Among the remaining children, 10.9% had availed the 

nutrition services from institutions irregularly (HIV-EI: male=4.5%, female=0.0%, total= 

2.9%; HIV-EU: male=9.2%, female=9.0%, total=9.1%), and hence 41.5% of the HIV-

exposed children had regular nutritional support (HIV-EI: male=31.8%, female=53.8%, 

total=40.0%; HIV-EU: male=38.4%, female=44.8%, total=41.6%). 

 

Thus, the external food and financial support for the families and children were more-or-

less similar across the HIV-EU and HIV-EI children, and the male and female children. 

 

3.2.6. Cooking in-charge in the family. 

 

Around four-fifths of the HIV-exposed children had their mothers cooking food for them 

(81.6%; HIV-EI: male=76.2%, female=84.6%, total=79.4%; HIV-EU: male= 80.9%, 

female=82.5%, total=81.7%), while someone else cooked in 18.4% of the families. The 

distribution was similar among the HIV-EI, HIV-EU, male and female children. 
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3.2.7. Socio-economic crisis in the family. 

 

About a third of the families of the HIV-exposed children had reported socio-economic 

crisis in their families (36.1%; HIV-EI: male=40.9%, female=46.2%, total=42.9%; HIV-

EU: male=35.6%, female=35.8%, total=35.7%). This crisis was slightly higher among the 

families of the HIV-EI children, compared to those of the HIV-EU children. 

 

3.3. The mother-related characteristics. 

 

The mother-related information of the children included in the study is given in table 19. 

 

3.3.1. Age of the mother (at the start of the study). 

 

Around one-third of the mothers were of age <25 years (<20 years=2.9%, 20-24 

years=31.4, total=31.4%; HIV-EI: male=45.5%, female=23.1%, total=37.1%; HIV-EU: 

male=34.0%, female=34.2%, total=34.1%) and three-fifths were of age 25-34 years (<25-

29 years=42.0%, 30-34 years=19.7, total=61.7%; HIV-EI: male=54.5%, female=76.9%, 

total=62.9%; HIV-EU: male=61.9%, female=61.3%, total=61.6%). The remaining 

mothers were of age 35+ years (35-39 years=3.8%, 40+ years=0.3%, total=4.1%). All 

mothers of HIV-EI children belonged to the 20-34 year age group.  

 

The mean age of the mothers were 26.4 years (HIV-EI: male=25.6, female=27.8, 

total=26.4; HIV-EU: male=26.3, female=26.4, total=26.3). As such, despite a similar mean 

age of mothers across HIV-EI and HIV-EU, and male and female children, the mothers of 

HIV-EI children belonged to the median subset age group of 20-34 years. 

 

3.3.2. Age of the mother at the marriage. 

 

More than 90% of the mothers were married at the age before 25 years (<15 years=14.2%, 

15-19 years=59.9%, 20-24 years=18.4%, total=92.4%; HIV-EI: male=95.5%, female= 

100.0%, total=97.1%; HIV-EU: male=91.9%, female=92.5%, total=92.2%); the remaining 
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Table 19. Mother-related information of the HIV-exposed children included in the study. 

Characteristi

cs 

Attributes HIV-EI children HIV-EU children Total 

Male Female Total Male Female Total N % 

Age of the 

mother (at 

baseline) 

(years) 

<20 0.0 0.0 0.0 3.5 2.6 3.0 19 2.9 

20-24 45.5 23.1 37.1 30.5 31.6 31.0 207 31.4 

25-29 40.9 38.5 40.0 41.9 42.3 42.1 277 42.0 

30-34 13.6 38.5 22.9 20.0 19.0 19.5 130 19.7 

35-39 0.0 0.0 0.0 3.5 4.5 4.0 25 3.8 

40+ 0.0 0.0 0.0 0.6 0.0 0.3 2 0.3 

Total 22 13 35 315 310 625 660 100.0 

Average 25.6 27.8 26.4 26.3 26.4 26.3 26.4  

Age of the 

mother at the 

marriage 

(years) 

<15 9.1 15.4 11.4 14.7 14.1 14.4 92 14.2 

15-19 63.6 69.2 65.7 61.2 57.8 59.5 388 59.9 

20-24 22.7 15.4 20.0 16.0 20.6 18.3 119 18.4 

25-29 4.5 0.0 2.9 6.2 5.9 6.0 38 5.9 

30-34 0.0 0.0 0.0 1.6 1.3 1.5 9 1.4 

35-39 0.0 0.0 0.0 0.0 0.3 0.2 1 0.2 

40+ 0.0 0.0 0.0 0.3 0.0 0.2 1 0.2 

Total 22 13 35 307 306 613 648 100.0 

Average 18.5 17.1 18.0 18.3 18.5 18.4 18.4  

Age of mother 

when detected 

HIV infection 

(years) 

15-19 31.8 30.8 31.4 23.5 27.3 25.4 169 25.7 

20-24 54.5 38.5 48.6 48.6 46.4 47.5 313 47.6 

25-29 13.6 30.8 20.0 21.0 20.1 20.5 135 20.5 

30-34 0.0 0.0 0.0 6.0 5.8 5.9 37 5.6 

35-39 0.0 0.0 0.0 0.6 0.3 0.5 3 0.5 

40+ 0.0 0.0 0.0 0.3 0.0 0.2 1 0.2 

Total 22 13 35 315 308 623 658 100.0 

Average 21.9 23.0 22.3 23.1 22.7 22.9 22.8 3.5 

1 22.7 7.7 17.1 27.7 26.5 27.1 174 26.6 
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Characteristi

cs 

Attributes HIV-EI children HIV-EU children Total 

Male Female Total Male Female Total N % 

HIV clinical 

stage of 

mother during 

study period 

2 72.7 92.3 80.0 69.1 70.6 69.8 461 70.4 

3 4.5 0.0 2.9 2.9 2.9 2.9 19 2.9 

4 0.0 0.0 0.0 0.3 0.0 0.2 1 0.2 

Total 22 13 35 314 306 620 655 100.0 

Mother ever 

initiated on 

ART 

No 4.8 0.0 2.9 4.8 3.6 4.2 27 4.1 

Yes 95.2 100.0 97.1 94.9 95.8 95.3 625 95.4 

Not linked to ART 0.0 0.0 0.0 0.3 0.6 0.5 3 0.5 

Total 21 13 34 313 308 621 655 100.0 

Age of mother 

at start of 

ART (years) 

15-19 10.0 15.4 12.1 18.5 17.4 17.9 108 17.6 

20-24 55.0 30.8 45.5 44.9 48.3 46.6 285 46.5 

25-29 30.0 30.8 30.3 24.7 24.7 24.7 153 25.0 

30-34 5.0 23.1 12.1 10.6 9.4 10.0 62 10.1 

35-39 0.0 0.0 0.0 1.0 0.3 0.7 4 0.7 

40+ 0.0 0.0 0.0 0.3 0.0 0.2 1 0.2 

Total 20 13 33 292 288 580 613 100.0 

Average 24.0 25.6 24.6 24.2 23.8 24.0 24.0  

Delay in 

starting ART 

to mother 

after detecting 

HIV infection 

(days) 

<30 40.0 7.7 27.3 49.7 41.7 45.7 274 44.7 

31-182 5.0 15.4 9.1 11.6 13.2 12.4 75 12.2 

183-364 0.0 15.4 6.1 7.2 7.6 7.4 45 7.3 

365+ 55.0 61.5 57.6 31.5 37.5 34.5 219 35.7 

Total 20 13 33 292 288 580 613 100.0 

Average 755.1 948.6 831.3 411.6 435.7 423.6 445.5  

ART status of 

mother during 

study period 

ART started, and 

on ART 

76.5 75.0 75.9 91.0 91.0 91.0 508 90.2 

ART started, but 

stopped/lost to 

follow-up 

23.5 25.0 24.1 9.0 9.0 9.0 55 9.8 
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Characteristi

cs 

Attributes HIV-EI children HIV-EU children Total 

Male Female Total Male Female Total N % 

Total 17 12 29 268 266 534 563 100.0 

Pregnancy 

status of 

mother during 

study period 

Pregnant 15.8 15.4 15.6 21.4 20.0 20.7 126 20.5 

Not pregnant 84.2 84.6 84.4 78.6 80.0 79.3 490 79.5 

Total 19 13 32 294 290 584 616 100.0 

Chronic 

disease status 

ever 

Absent 85.7 92.3 88.2 95.4 94.7 95.1 610 94.7 

Present 14.3 7.7 11.8 4.6 5.3 4.9 34 5.3 

Total 21 13 34 307 303 610 644 100.0 

 Average chronic 

diseases per 

mother having 

chronic disease 

1.3 1.0 1.1 1.0 1.2 1.1 1.1  

Acute disease 

status ever of 

mother during 

study period 

Absent 61.9 61.5 61.8 70.7 67.0 68.9 441 68.5 

Single disease 

present 

19.0 15.4 17.6 16.3 21.1 18.7 120 18.6 

Multiple disease 

present 

19.0 23.1 20.6 13.0 11.9 12.5 83 12.9 

Total 21 13 34 307 303 610 644 100.0 

Maximum 

deficient 

vitamins/mine

rals indicated 

among 

mothers ever 

during study 

period 

No deficiency 28.6 23.1 26.5 38.8 37.3 38.0 241 37.4 

1-6 38.1 30.8 35.3 31.9 29.0 30.5 198 30.7 

7+ 33.3 46.2 38.2 29.3 33.7 31.5 205 31.8 

Total 21 13 34 307 303 610 644 100.0 

Average deficient 

vit./min. indicated 

among indicated 

mothers 

6.9 7.0 6.9 6.3 6.6 6.4 6.5  

Underweight 85.0 46.2 69.7 53.9 50.2 52.1 337 53.0 
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Characteristi

cs 

Attributes HIV-EI children HIV-EU children Total 

Male Female Total Male Female Total N % 

BMI status of 

mother ever 

during study 

period 

Normal and above 15.0 53.8 30.3 46.1 49.8 47.9 299 47.0 

Total 20 13 33 304 299 603 636 100.0 

Anaemia 

status of 

mother ever 

during study 

period 

No anaemia 11.1 8.3 10.0 10.8 8.2 9.5 59 9.6 

Mild anaemia 0.0 8.3 3.3 13.9 16.8 15.3 91 14.7 

Moderate anaemia 66.7 66.7 66.7 59.0 63.4 61.2 379 61.4 

Severe anaemia 22.2 16.7 20.0 16.3 11.6 14.0 88 14.3 

Total 18 12 30 295 292 587 617 100.0 

Psychosocial 

status of 

mother ever 

during study 

period 

Non-stressed 70.0 92.3 78.8 88.5 86.6 87.6 554 87.1 

Mothers with 

stress 

5.0 0.0 3.0 2.6 3.0 2.8 18 2.8 

Distressed 

mothers 

25.0 7.7 18.2 8.9 10.4 9.6 64 10.1 

Total 20 13 33 304 299 603 636 100.0 

All values mentioned are percentages unless otherwise specified; all percentages are with 

respect to vertical column total. 

 

were married later (25-29 years=5.9%, 30-34 years=1.4%, 35-39 years & 40+ years=0.2%, 

total=7.6%). 14.2% of all the mothers were married at <15 years of age. All the mothers of 

the HIV-EI children, except one, was married at <25 years of age. Of the 480 mothers 

married at age <20 years, 5.6% had an HIV-EI child; and, of the remaining 168 mothers 

married at age >20 years of age, 4.8% of them had an HIV-EI child.  

 

The mean age of the mothers at marriage was 18.4 years (HIV-EI: male=18.5, female=17.1, 

total=18.0; HIV-EU: male=18.3, female=18.5, total=18.4). As such, despite a similar mean 

age of mothers at marriage across HIV-EI and HIV-EU, and male and female children, the 

age of the mothers of HIV-EI children were <25 years at marriage. 
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3.3.3. Age of the mother when HIV infection was detected. 

 

Around three-fourths of the mothers were detected as HIV-infected at age <25 years (15-

19 years=25.7%, 20-24 years=47.6%, total=73.3%; HIV-EI: male=86.4%, female=69.2%, 

total=80.0%; HIV-EU: male=72.1%, female=73.7%, total=72.9%); the remaining mothers 

were detected later (25-29 years=20.5%, 30-34 years=5.6%, 35-39 years=0.5%, 40+ 

years=0.2%, total=26.7%; HIV-EI=20.0%, HIV-EU=27.1%). One-third of the mothers of 

the HIV-EI children were detected as HIV-infected in 15-19 years age (31.4%), while 

another near-half (47.6%) between 20 and 24 years.  

 

The mean age of the mothers at detection of HIV infection were 22.8 years (HIV-EI: 

male=21.9, female=23.0, total=22.3; HIV-EU: male=23.1, female=22.7, total=22.9). As 

such, despite a similar mean age of the mothers at detection of HIV infection across HIV-

EI and HIV-EU, and male and female children, the mothers of HIV-EI children belonged 

to the early subset age group of <25 years at HIV detection. 

 

3.3.4. HIV clinical stage of the mother. 

 

About a quarter of the mothers were of HIV clinical stage 1 (26.6%; HIV-EI: male=22.7%, 

female=7.7%, total=17.1%; HIV-EU: male=27.7%, female=26.5%, total=27.1%); while 

the remaining mothers belonged to clinical stage >2 (stage 2=70.4%, stage 3=2.9%, stage 

4=0.2%, total=73.4%). A higher share of the mothers of the HIV-EI children belonged to 

clinical stage >2 (82.9%), compared those of the HIV-EU children (72.9%). 

 

3.3.5. Initiation of ART to mothers, and ART status during the study period. 

 

ART initiation: Almost all (99.5%) of the mothers were linked to an ART centre, and 

95.4% of them were ever initiated on ART (HIV-EI: male=95.2%, female=100.0%, 

total=97.1%; HIV-EU: male=94.9%, female=95.8%, total=95.3%). A total of 4.6% of 

mothers were never initiated on ART (not linked to ART centre=0.5%, linked-but-not-

initiated on ART=4.1%, total 4.6%), of which 96.7% of them were the mothers of the HIV-
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EU children. On the other hand, 97.1% of the mothers of the HIV-EI children were ever 

initiated on ART.  

 

Age of mothers at ART initiation: Around two-thirds of the mothers were initiated on 

ART at age <25 years (15-19 years=17.6%, 20-24 years=46.5%, total=64.1%; HIV-EI: 

male=65.0%, female=46.2%, total=57.6%; HIV-EU: male=63.4%, female=65.6%, 

total=64.5%); the remaining one-third had been initiated on ART later (25-29 years= 

25.0%, 30-34 years=10.1%, 35-39 years=0.7%, 40+ years=0.2%, total=35.9%; HIV-

EI=42.4%, HIV-EU=35.3%). 57.6% of the mothers of the HIV-EI children and 64.5% of 

those of the HIV-EU children were started on ART at age <25 years. However, comparing 

to the age of detection of HIV infection, 88.5% of the mothers of the HIV-EU children who 

were detected as HIV-infected at age <25 years were initiated on ART in the same age 

group, while it was only 72.0% for the mothers of the HIV-EI children. This was suggestive 

of a delay in starting the ART to the mothers of the HIV-EI children.  

 

The mean age of the mothers at start of the ART were 24.0 years (HIV-EI: male=24.0, 

female=25.6, total=24.6; HIV-EU: male=24.2, female=23.8, total=24.0). Comparing it 

with the mean age of detection of HIV infection in the mothers, there was a delay of 1.2 

years in starting the ART after detecting the HIV infection (HIV-EI=2.3, HIV-EU: 1.1). 

As such, despite a similar mean age of the mothers upon detection of HIV infection and 

initiation of ART across the HIV-EI and HIV-EU, and the male and female children, the 

HIV infection among the mothers of the HIV-EI children were detected early; but there 

was a longer delay among them to be initiated on the ART, compared to the mothers of the 

HIV-EU children.  

 

Delay in ART initiation after HIV detection: Below a half of the mothers were initiated 

on ART within 30 days of detecting the HIV infection (44.7%; HIV-EI: male=40.0%, 

female=7.7%, total=27.3%; HIV-EU: male=49.7%, female=41.7%, total=45.7%); the 

remaining majority were initiated on ART later (31-182 days=12.2%, 183-364 days=7.3%, 

365+ days=35.7%, total=55.3%; HIV-EI=72.7%; HIV-EU=54.3%). This corroborates 

with the earlier finding on longer delay among the mothers of the HIV-EI children.  
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On an average, there was a delay of 445.5 days in starting ART to mothers after detecting 

the HIV infection (HIV-EI: male=755.1, female=948.6, total=831.3; HIV-EU: male= 

411.6, female=435.7, total=423.6). This confirms the delay of ART initiation among the 

mothers of the HIV-EI children, as nearly two-times as that of the mothers of the HIV-EU 

children. In other words, the delay in initiation of ART to the mothers of the HIV-EI 

children, despite getting infected earlier in their life, could have contributed to the MTCT. 

 

ART status during the study period: During the analysis of ART status of the mothers 

during the study period, only 85.3% of total mothers were considered. The dead mothers 

(N=44), the mothers not linked to ART centre (N=3), the mothers never initiated on ART 

(N=27), and the mothers initiated on ART during the study (N=23) were excluded from 

the analysis. Of the mothers ever started on ART before the study period, 90.2% of them 

were on ART during the study period (HIV-EI: male=76.5%, female=75.0%, total=75.9%; 

HIV-EU: male, female & total=91.0%). That is, despite a high enrolment and initiation of 

ART for mothers ever, there was around a one-in-ten drop-out from ART. Moreover, the 

share of drop-out mothers from ART was higher among the mothers of the HIV-EI children 

(24.1%) compared to those of the HIV-EU children (9.0%). Thus, even though a slightly 

higher share of the mothers of the HIV-EI children were initiated on ART, there was more 

share of drop-outs also among them, compared to the mothers of the HIV-EU children. In 

other words, those mothers of the HIV-EU children who were initiated on ART, tend to 

continue on ART, despite a lower share adopting ART. 

 

3.3.6. Pregnancy status of the mothers. 

 

One-fifth (20.5%) of the mothers were pregnant ever during the study period (HIV-EI: 

male=15.8%, female=15.4%, total=15.6%; HIV-EU: male=21.4%, female=20.0%, total= 

20.7%). Of these, a proportion of 70.6% (N=89) was enrolled as first pregnancy, and the 

live-born children were included as HIV-exposed children in the study. The rest (29.4%) 

were subsequent pregnancies among the mothers of an already-recruited HIV-exposed 

child. Pregnancy was considered as an increased physiological strain for the mother and 

hence included in the composite criteria of sickness of the mothers. 
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Fig. 53. Share and types of chronic diseases reported among the mothers (N=38). 

 

 

3.3.7. Chronic diseases among the mothers. 

 

5.3% of the mothers were reported to have chronic diseases (HIV-EI: male=14.3%, 

female=7.7%, total=11.8%; HIV-EU: male=4.6%, female=5.3%, total=4.9%). As such, a 

higher share of the mothers of the HIV-EI children reported chronic diseases, compared to 

the HIV-EI children’s.  

 

A total of 38 chronic diseases were reported. The average number of chronic diseases 

among the mothers having any chronic disease(s) was 1.1 (HIV-EI=1.1; HIV-EU=1.1). 

The proportion of various types of chronic diseases reported among mothers is shown in 

figure 53. Most common chronic disease reported was hypertension (55.3%), followed by 

bronchial asthma (13.2%) and mental ill-health (10.5%). 

 

3.3.8. Acute diseases among the mothers. 

 

Based on the two measurements (baseline and end-line) of acute morbidity, the mothers 

were classified into the graver group of disease, while analyzing the morbidity ‘ever’. 

68.5% of the mothers never had acute morbidity; in other words, about a third of the  
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Fig. 54. Share of unique mothers by the presence and severity of acute diseases.  

 

N of mothers of children: Baseline: N1=HIV-EI male=21, N2=HIV-EI female=13, 

N3=HIV-EU male=307, N4=HIV-EU female=303; End line: N1=19, N2=13, N3=294, 

N4=290; Ever: N1=21, N2=13, N3=307, N4=303. 

 

Fig. 55. Share and types of acute diseases reported among the mothers. 

 

N of acute diseases among mothers of children: HIV-EI=14; HIV-EU=234; all=248. 
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mothers ever had acute morbidities (single morbidity= 18.6%, multiple morbidities= 

12.9%, total=31.5%; HIV-EI: male=38.1%, female=38.5%, total=38.2%; HIV-EU: 

male=29.3%, female=33.0%, total=31.1%). That is, a higher share of the mothers of the 

HIV-EI children experienced acute diseases, compared to the HIV-EU children’s. Also, a 

higher share of ever-morbid mothers of the HIV-EI children reported multiple morbidities 

(53.8%), compared to ever-morbid mothers of the HIV-EU children (40.0%).  

 

The baseline and end line measurements had independently revealed a share of 23.8% and 

12.0% of morbid mothers, respectively. The share of acute diseases by unique mothers and 

the types of diseases are shown in figures 54 and 55. Generally, the share of the mothers 

having multiple morbidities was equal to or less than the share of the mothers with single 

morbidity, among all the groups and in all the measurements, except among the mothers 

of female HIV-EI (at baseline) and HIV-EU children (at end line). There was a two-times-

higher share of the mothers of the female HIV-EI children morbid with multiple diseases, 

compared to the mothers of the female HIV-EU children, ever (23.1% and 11.9%) and at 

baseline (15.4% and 6.9%).  

 

The mean number of acute disease events was 1.0 among the morbid mothers of the HIV-

EI children and 1.1 among those of HIV-EU children (both at baseline and end line).  

 

Acute Respiratory Infections (ARI; HIV-EI=50.0%, HIV-EU=45.7%, total=46.0%), Fever 

of Unknown Origin (FUO; HIV-EI=14.3%, HIV-EU=24.4%, total=23.8%), Skin/mucosal 

conditions/infections (HIV-EI=7.1%, HIV-EU=13.2%, total=12.9%), and Acute Diarrheal 

Diseases (ADD; HIV-EI=28.6%, HIV-EU=10.3%, total=11.3%) were the common acute 

morbidities among the mothers. ARI and ADD together formed 78.6% of acute morbidities 

in the mothers of HIV-EI children and 56.0% among those of the HIV-EU children. 

 

3.3.9. Vitamin/mineral deficiencies among the mothers. 

 

Based on the two measurements (baseline and end-line) of vitamin/mineral deficiencies, 

the mothers were classified into the graver group of deficiency, while analyzing the  
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Fig. 56. Share of unique mothers by the presence and severity of vitamin/mineral 

deficiencies.  

 

N of mothers of children: Baseline: N1=HIV-EI male=21, N2=HIV-EI female=13, 

N3=HIV-EU male=307, N4=HIV-EU female=303; End line: N1=16, N2=12, N3=274, 

N4=263; Ever: N1=21, N2=13, N3=307, N4=303. 

 

Fig. 57. Share and types of vitamin/mineral deficiencies among mothers. 

 

N of deficiencies among mothers of children: HIV-EI male=111, HIV-EI female=76, all 

HIV-EI=187, HIV-EU male=1397, HIV-EU female=1550, all HIV-EU=2947, all=3134.  
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maximum deficiency ‘ever’. 37.4% of the mothers never had a vitamin/mineral deficiency; 

and more than three-fifths of the mothers ever had them (1-6 deficiencies=30.7%, 7+ 

deficiencies=31.8%, total=62.6%; HIV-EI: male=71.4%, female=76.9%, total=73.5%; 

HIV-EU: male=61.2%, female=62.7%, total=62.0%). That is, a higher share of the mothers 

of the HIV-EI children experienced vitamin/mineral deficiencies (in 1-6, 7+, and total 

categories), compared to the HIV-EU children’s.  

 

The baseline and end line measurements had independently revealed a share of 57.0% and 

24.8% of vitamin/mineral deficient mothers, respectively. The share of vitamin/mineral 

deficiencies by unique mothers and the types of deficiencies are shown in figures 56 and 

57. The share of vitamin/mineral deficient mothers of the HIV-EI and HIV-EU children 

were not similar and comparable between the baseline and end-line measurement. Hence, 

the ‘combined’ share of unique mothers ‘ever’ deficient for vitamins/minerals could be 

used as a better indicator. There was a higher share of the mothers of the female HIV-EI 

children deficient with 7+ deficiencies, compared to the mothers of the female HIV-EU 

children, ever (46.2% and 33.7%) and at baseline (46.2% and 27.4%).  

 

The mean number of deficient vitamins/minerals among all the mothers was 6.5 (HIV-

EI=6.9; HIV-EU=6.4).   

 

The B (HIV-EI=63.6%, HIV-EU=63.7%, total=63.7%), D (HIV-EI=10.7%; HIV-EU= 

11.4%, total=11.4%), E (HIV-EI=9.1%; HIV-EU=9.7%, total=9.7%), and C (HIV-EI= 

8.6%, HIV-EU=7.5%, total=7.6%) vitamins were mostly indicated as deficient among the 

mothers. Among the B vitamins, B12 (HIV-EI=10.7%, HIV-EU=13.0%, total=12.8%), B9 

(HIV-EI=10.2%, HIV-EU=12.0%, total=11.9%), and B7 (HIV-EI=10.7%, HIV-EU= 

10.0%, total=10.0%) were the frequently indicated as deficient, while the B2 (3.9%) 

deficiency was the least indicated. The B1, B2, B6, B7, D and E vitamins, and iron were 

almost near-equally indicated as deficient among the mothers of all categories of children. 

However, the vitamins A (HIV-EI=3.7%, HIV-EU=2.3%, total=2.4%), B3 (HIV-EI= 

11.8%, HIV-EU=9.2%, total=9.3%) and C (HIV-EI=8.6%, HIV-EU=7.5%, total=7.6%) 

were indicated as deficient more among the mothers of the HIV-EI children, compared to 
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those of the HIV-EU children. On the other hand, the vitamins B9 and B12 and zinc (2.0%; 

HIV-EI=0.5%, HIV-EU=2.1%) were indicated as deficient more among the mothers of the 

HIV-EU children, compared to those of the HIV-EI children.  

 

3.3.10. Body Mass Index (BMI) of the mothers. 

 

The twice-measured BMI (at baseline and end-line) of the mothers were also classified into 

the graver group of BMI while analyzing the BMI status ‘ever’. About one-half of the 

mothers (47.0%) had adequate BMI or above, while the other half were underweight, ever 

during the study (53.0%; HIV-EI: male=85.0%, female=46.2%, total=69.7%; HIV-EU: 

male=53.9%, female=50.2%, total=52.1%). A higher share of the mothers of the HIV-EI 

children was underweight, compared to the HIV-EU children’s.  

 

The baseline and end line measurements had independently revealed a share of 45.5% and 

45.3% of underweight mothers, respectively. The share of unique mothers by BMI status 

is shown in figure 58. The share of underweight mothers among the mothers of the male 

HIV-EI children were typically high, ever (85%.0), and in both the measurements (75.0% 

and 25.0%), compared to their HIV-EU counterpart, and within the HIV-EI group, 

probably because of the smaller number of mothers included in the group.  

 

The mean BMI of all and underweight mothers were 19.4 and 16.8 kg/m2 (respectively) 

(HIV-EI: male=17.3 and 16.6, female=18.8 and 17.3, total=17.9 and 16.8; HIV-EU: male= 

19.5 and 16.8, female=19.4 and 16.8, total=19.4 and 16.8%). The mean BMI among all the 

mothers of the HIV-EI children was lower than that for all the mothers of the HIV-EU 

children; while, that of the underweight mothers were the same.  

 

3.3.11. Anaemia among the mothers. 

 

Anaemia was measured for 93.5% (N=617) of all mothers. As there were two Hb 

measurements (at baseline and end line), the mothers were classified into the graver group 

of anaemia, while analyzing the anaemia status ‘ever’. 9.6% of the mothers never had  
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Fig. 58. Share of unique mothers by BMI status. 

 

N of mothers of children: Baseline: N1=HIV-EI male=20, N2=HIV-EI female=13, 

N3=HIV-EU male=304, N4=HIV-EU female=299; End line: N1=16, N2=12, N3=274, 

N4=263; Ever: N1=20, N2=13, N3=304, N4=299. 

 

Fig. 59. Share of unique mothers by anaemia status. 

 

N of mothers of children: Baseline: N1=HIV-EI male=18, N2=HIV-EI female=12, 

N3=HIV-EU male=294, N4=HIV-EU female=289; End line: N1=16, N2=12, N3=271, 

N4=267; Ever: N1=18, N2=13, N3=295, N4=292. 
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anaemia; in other words, more than 90% of the mothers had anaemia (mild 

anaemia=14.7%; moderate anaemia=61.4%, severe anaemia=14.3%, total=90.4%; HIV-

EI: male=88.9%, female=91.7%, total=90.0%; HIV-EU: male=89.2%, female=91.8%, 

total=90.5%). The share of mothers with moderate anaemia (61.4%; HIV-EI: male, female 

and total=66.7%; HIV-EU: male=59.0%, female=63.4%, total=61.2%) was higher 

compared to those having mild and severe anaemia, and across all categories of children 

during every measurement. The severe anaemia among the mothers was highest (22.2%) 

among the mothers of the male HIV-EI children; and higher among the mothers of the male 

children (HIV-EI=22.2%, HIV-EU=16.3%) compared to those of the female children 

(HIV-EI=16.7%, HIV-EU=11.6%). 

 

The baseline and end line measurements had independently revealed a share of 78.6% and 

82.7% of anaemic mothers, respectively. The share of unique mothers by anaemia status is 

shown in figure 59.  

 

The mean Hb values of all and anemic mothers were 10.3 mg/dl (HIV-EI: male= 9.9, 

female and total=9.8; HIV-EU: male, female and total=10.4) and 9.8 mg/dl (HIV-EI: male, 

female and total=9.2; HIV-EU: male=9.8, female=9.9, total=9.8) respectively; in both, the 

mothers of the HIV-EI children had it lesser than those of the HIV-EU children. There were 

no marked differentials in the mother’s mean Hb values by the gender of the child. 

 

3.3.12. Psychosocial status/stress among the mothers. 

 

87.1% of the mothers had minimal or no psychosocial stress; however, around one-in-eight 

of the mothers were found to be having stress (mothers with stress=2.8%, distressed 

mothers=10.1%, total=12.9%; HIV-EI: male=30.0%, female=7.7%, total=21.2%; HIV-

EU: male=11.5%, female=13.4%, total=12.4%). The mothers of the HIV-EI children were 

having more stress than those of the HIV-EU children. The share of stressed mothers was 

highest among the mothers of the male HIV-EI children; however, it was based on very 

small numbers and could change elsewhere. More than three-fourths of the mothers having 

stress in all the categories were ‘distressed’ (78.0%; HIV-EI=85.7%, HIV-EU=77.5%).  
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Fig. 60. Share of unique mothers by psychosocial status/stress. 

 

N of mothers of children: Baseline: N1=HIV-EI male=20, N2=HIV-EI female=13, 

N3=HIV-EU male=303, N4=HIV-EU female=299; End line: N1=16, N2=12, N3=274, 

N4=263; Ever: N1=20, N2=13, N3=304, N4=299. 

 

The baseline and end line measurements had independently revealed a share of 9.9% and 

5.1% of mothers having psychosocial stress, respectively. The share of unique mothers by 

grades of psychosocial stress is shown in figure 60. The share of ‘stressed’ mothers of the 

HIV-EI and HIV-EU children were not similar and comparable between the baseline and 

end-line measurement. Hence, the ‘combined’ share of the unique mothers ‘ever stressed’ 

could be used as a better indicator.   

 

3.3.13. The composite indicator of sickness among the mothers. 

 

The composite indicator of sickness computed based on the criteria of pregnancy, 

morbidity, nutrition, and psychosocial stress of the mothers is described in table 20.  

 

Morbidity component: The composite morbidity indicator of sickness indicated a share 

of 16.5% of all mothers as sick (HIV-EI: male=33.3%, female=30.8%, total=32.4%; HIV-

EU: male=15.6%, female=15.5%, total=13.6%). As such, the share of morbid-sick mothers  
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Table 20. The composite indicator of sickness among the mothers. 

Characteri

stics 

Attributes HIV-EI children HIV-EU children Total 

Male Female Total Male Female Total N % 

Composite 

morbidity 

indicator of 

sickness 

Indicated 33.3 30.8 32.4 15.6 15.5 15.6 106 16.5 

Not indicated 66.7 69.2 67.6 84.4 84.5 84.4 538 83.5 

Total 21 13 34 307 303 610 644 100.0 

Composite 

nutrition 

indicator of 

sickness 

Indicated 52.4 38.5 47.1 23.8 24.8 24.3 164 25.5 

Not indicated 47.6 61.5 52.9 76.2 75.2 75.7 480 74.5 

Total 21 13 34 307 303 610 644 100.0 

Composite 

indicator of 

sickness by 

type of 

criteria 

P alone 4.8 7.7 5.9 12.7 13.2 13.0 81 12.6 

M alone 0.0 15.4 5.9 4.9 5.6 5.2 34 5.3 

N alone 19.0 30.8 23.5 13.0 13.5 13.3 89 13.8 

S alone 4.8 0.0 2.9 3.3 4.6 3.9 25 3.9 

P+M 4.8 15.4 8.8 3.6 3.0 3.3 23 3.6 

P+N 4.8 0.0 2.9 2.6 2.3 2.5 16 2.5 

P+S 0.0 0.0 0.0 1.3 1.3 1.3 8 1.2 

M+N 9.5 0.0 5.9 3.9 4.6 4.3 28 4.3 

M+P 0.0 0.0 0.0 0.7 0.7 0.7 4 0.6 

N+S 9.5 7.7 8.8 1.0 2.0 1.5 12 1.9 

P+M+N 4.8 0.0 2.9 1.0 0.7 0.8 6 0.9 

P+M+S 4.8 0.0 2.9 0.3 0.0 0.2 2 0.3 

P+N+S 0.0 0.0 0.0 1.0 0.7 0.8 5 0.8 

M+N+S 4.8 0.0 2.9 1.3 1.0 1.1 8 1.2 

Not indicated 28.6 23.1 26.5 49.5 46.9 48.2 303 47.0 

Total 21 13 34 307 303 610 644 100.0 

Composite 

indicator of 

Indicated by one 

criteria 

28.6 53.8 38.2 33.9 37.0 35.4 229 35.6 
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Characteri

stics 

Attributes HIV-EI children HIV-EU children Total 

Male Female Total Male Female Total N % 

sickness by 

number of 

criteria 

Indicated by two 

criteria 

28.6 23.1 26.5 13.0 13.9 13.4 91 14.1 

Indicated by three 

criteria 

14.3 0.0 8.8 3.6 2.3 3.0 21 3.3 

Not indicated 28.6 23.1 26.5 49.5 46.9 48.2 303 47.0 

Total 21 13 34 307 303 610 644 100.0 

Composite 

indicator of 

sickness by 

component 

P 18.5 23.1 20.0 31.8 29.5 30.6 141 29.7 

M 22.2 30.8 25.0 22.1 21.7 21.9 105 22.2 

N 40.7 38.5 40.0 33.6 34.6 34.1 164 34.6 

S 18.5 7.7 15.0 12.4 14.3 13.4 64 13.5 

Total N (indications) 27 13 40 217 217 434 474  

Total N (children) 15 10 25 155 161 316 341  

P=Pregnancy. M=Morbidity. N=Nutrition. S=Psychosocial stress. All values mentioned 

are percentages unless otherwise specified; all percentages are with respect to vertical 

column total. 

 

of the HIV-EI children were almost two-times that of the mothers of the HIV-EU children 

(in each category by child’s gender and the total category).  

 

Nutrition component: The composite nutrition indicator of sickness indicated a share of 

25.5% of all mothers as sick (HIV-EI: male=52.4%, female=38.5%, total=47.1%; HIV-

EU: male=23.8%, female=24.8%, total=24.3%). As such, the share of nutritionally sick 

mothers of the HIV-EI children were almost 1.5-2 times that of the mothers of the HIV-

EU children (in each category by child’s gender and the total category).  

 

Composite indicator: The composite indicator of sickness indicated a share of 53.0% of 

all mothers as sick due to all reasons (indicated by one criteria=35.6%, indicated by two 

criteria=14.1%, indicated by three criteria=3.3%; HIV-EI: male=71.4%, female=76.9%, 
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total=73.5%; HIV-EU: male=50.5%, female=53.1%, total=51.8%). As such, the total share 

of sick mothers of the HIV-EI children was almost 1.5 times the corresponding share 

among the mothers of the HIV-EU children (in each category by child’s gender and the 

total category). More than one reason in combination identified the lesser share of sick 

mothers in each category HIV-EI, HIV-EU, and total children. However, the combination 

of more than one criteria was involved in defining sickness of the mothers of the HIV-EI 

children (35.3%) almost twice as that for the mothers of the HIV-EU children (16.4%). 

This suggested that the mothers of the HIV-EI children were sick by more number of 

reasons than the mothers of the HIV-EU children.  

 

Among the mothers indicated as sick (N=341), there were a total of 474 indications (1.4 

per mother; HIV-EI: male=1.8, female=1.3, total=1.6; HIV-EU: male=1.4, female=1.3, 

total=1.4). Roughly, one-third of the mothers were defined as sick by nutrition criteria 

(HIV-EI=40.0%, HIV-EU=34.1%, total=34.6%), another near-one-third by pregnancy 

(HIV-EI=20.0%, HIV-EU=30.6%, total=29.7%), another near one-fifths by morbidity 

criteria (HIV-EI=25.0%, HIV-EU=21.9%, total=22.2%), and the remaining by 

psychosocial stress (HIV-EI=15.0%, HIV-EU=13.4%, total=13.5%).  

 

3.4. The pregnancy-related characteristics. 

 

The pregnancy-related information of the HIV-exposed children included in the study is 

given in table 21. 

 

3.4.1. Status of antenatal care. 

 

Nearly three-fifths of the mothers had full ANC (60.6%; HIV-EI: male=52.4%, female= 

30.8%, total=44.1%; HIV-EU: male=59.9%, female=63.0%, total=61.5%). As such, the 

remaining two-fifths of the mothers had nil/partial ANC; the share of mothers of the HIV-

EI children (55.9%) was higher than those of the HIV-EU children (38.5%) in this category.  
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Table 21. Pregnancy-related information of the HIV-exposed children. 

Characte-

ristics 

Attributes HIV-EI children HIV-EU children Total 

Male Female Total Male Female Total N % 

ANC 

received by 

mother 

No/partial care 47.6 69.2 55.9 40.1 37.0 38.5 258 39.4 

Full care 52.4 30.8 44.1 59.9 63.0 61.5 396 60.6 

Total 21 13 34 312 308 620 654 100.0 

Place of 

delivery 

Government hospital 81.0 61.5 73.5 86.2 89.0 87.6 567 86.8 

Private hospital 19.0 7.7 14.7 8.7 7.8 8.2 56 8.6 

Home 0.0 30.8 11.8 4.8 3.2 4.0 29 4.4 

Others 0.0 0.0 0.0 0.3 0.0 0.2 1 0.2 

Total 21 13 34 311 308 619 653 100.0 

Type of 

delivery of 

mother 

Normal vaginal 90.5 100.0 94.1 87.4 89.9 88.7 580 89.0 

Caesarean 9.5 0.0 5.9 12.6 10.1 11.3 72 11.0 

Total 21 13 34 310 308 618 652 100.0 

Birth type Single 100.0 100.0 100.0 98.7 95.1 96.9 633 97.1 

Twins 0.0 0.0 0.0 1.3 4.9 3.1 19 2.9 

Total 21 13 34 311 307 618 652 100.0 

Ante/Intra/

Post-natal 

complicati

ons 

Present 38.1 23.1 32.4 23.4 30.2 26.8 175 27.0 

Absent 61.9 76.9 67.6 76.6 69.8 73.2 472 73.0 

Total 21 13 34 308 305 613 647 100.0 

Breastfeedi

ng duration 

for the 

child 

(weeks) 

<24 19.0 15.4 17.6 8.0 8.8 8.4 58 8.9 

24-28 23.8 30.8 26.5 24.7 28.2 26.5 173 26.5 

29-51 14.3 7.7 11.8 17.6 17.5 17.6 113 17.3 

52+ 42.9 46.2 44.1 31.4 26.9 29.2 196 30.0 

Breastfeeding not 

started 

0.0 0.0 0.0 18.3 18.5 18.4 114 17.4 

Total 21 13 34 312 308 620 654 100.0 

Average duration 45.3 48.3 46.4 47.7 45.6 46.7 46.6  
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Characte-

ristics 

Attributes HIV-EI children HIV-EU children Total 

Male Female Total Male Female Total N % 

Duration of 

exclusive 

breastfeedi

ng (weeks) 

<24 33.3 38.5 35.3 22.9 28.3 25.6 141 26.2 

24-28 52.4 53.8 52.9 58.1 58.6 58.3 312 58.0 

29+ 14.3 7.7 11.8 19.0 13.1 16.1 85 15.8 

Total 21 13 34 253 251 504 538 100.0 

Average duration 22.3 20.2 21.5 25.9 24.9 25.4 24.9  

Weaning at 

<6 months 

and within 

two weeks 

Done 20.0 15.4 18.2 25.0 29.6 27.3 141 26.7 

Not done 80.0 84.6 81.8 75.0 70.4 72.7 387 73.3 

Total 20 13 33 248 247 495 528 100.0 

Duration of 

mixed 

feeding 

(weeks) 

<2 10.0 7.7 9.1 8.5 11.5 10.0 64 10.0 

>2-25 25.0 23.1 24.2 20.0 21.4 20.7 134 20.9 

26+ 40.0 38.5 39.4 28.5 26.6 27.6 181 28.2 

No mixed feeding 25.0 30.8 27.3 43.0 40.5 41.7 263 41.0 

Total 20 13 33 305 304 609 642 100.0 

Average duration 28.0 38.4 32.1 29.9 28.8 29.4 29.5  

CD4 count 

of mother 

closest to 

the date of 

delivery 

<300 41.2 44.4 42.3 20.3 21.4 20.8 129 21.8 

300-499 41.2 22.2 34.6 37.4 34.9 36.2 214 36.1 

500+ 17.6 33.3 23.1 42.3 43.8 43.0 250 42.2 

Total 17 9 26 286 281 567 593 100.0 

Average CD4 count 359.6 460.6 394.6 503.6 510.3 506.9 502  

Maternal 

PPTCT 

strategies 

undertaken 

ARV/ART alone 47.6 53.8 50.0 41.2 38.6 39.9 265 40.5 

Caesarean alone 0.0 0.0 0.0 0.3 0.0 0.2 1 0.2 

Breastfeeding alone 0.0 7.7 2.9 3.8 3.9 3.9 25 3.8 

ARV/ART & 

Caesarean 

4.8 0.0 2.9 3.5 4.5 4.0 26 4.0 

ARV/ART & 

Breastfeeding 

14.3 30.8 20.6 36.4 42.9 39.6 253 38.6 
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Characte-

ristics 

Attributes HIV-EI children HIV-EU children Total 

Male Female Total Male Female Total N % 

Caesarean & 

Breastfeeding 

0.0 0.0 0.0 0.6 0.6 0.6 4 0.6 

All the three 4.8 0.0 2.9 8.0 4.9 6.4 41 6.3 

None 28.6 7.7 20.6 6.1 4.5 5.3 40 6.1 

Total 21 13 34 313 308 621 655 100.0 

Duration of 

ARV/ART 

given to 

mother 

during 

pregnancy 

(days) 

<30 28.6 15.4 23.5 24.8 22.2 23.5 151 23.5 

31-182 23.8 30.8 26.5 38.4 37.7 38.1 241 37.5 

183-364 0.0 7.7 2.9 5.2 7.9 6.6 41 6.4 

365+ 14.3 30.8 20.6 21.8 22.5 22.2 142 22.1 

Not given 33.3 15.4 26.5 9.8 9.6 9.7 68 10.6 

Total 21 13 34 307 302 609 643 100.0 

Mean ARV/ART 

duration 

313.1 502.4 385.5 282.5 319.3 300.7 305  

Provision 

of 

ARV/ART 

to mother 

during 

breastfeedi

ng period 

Fully covered 66.7 61.5 64.7 82.4 81.1 81.8 520 80.9 

Partially or not 

covered 

33.3 38.5 35.3 17.6 18.9 18.2 123 19.1 

Total 21 13 34 307 302 609 643 100.0 

All values mentioned are percentages unless otherwise specified; all percentages are with 

respect to vertical column total. 

 

3.4.2. Delivery-related characteristics.  

 

Place of delivery: More than 95% of the mothers had an institutional delivery (government 

HCF=86.8%, private HCF=8.6%, total=95.4%; HIV-EI: male=100.0%, female=69.2%, 

total=88.2%; HIV-EU: male=94.9%, female=96.8%, total= 95.8%). The rest of the 
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deliveries happened elsewhere (4.6%); the share of mothers of the HIV-EI children 

(11.8%) was higher than those of the HIV-EU children (4.0%) in this category. The 

government HCFs were used by 86.8% of all mothers (HIV-EI=73.5%, HIV-EU=87.6%), 

and 91.0% of the mothers who had institutional deliveries (HIV-EI=83.3%, HIV-EU= 

91.4%). The share of the mothers not using the government HCFs was higher among those 

of the HIV-EI children (26.5%), compared to those of the HIV-EU children (12.4%).  

 

Type of delivery: Around 90% of the mothers had vaginal delivery (89.0%; HIV-EI: 

male=90.5%, female=100.0%, total=94.1%; HIV-EU: male=87.4%, female=89.9%, total= 

88.7%).  The rest of the deliveries were Caesarean (11.0%); the share of mothers of the 

HIV-EU children (11.3%) was higher than those of the HIV-EI children (5.9%).  

 

Type of birth: 97.1% of the children were born as single child (HIV-EI: male, female and 

total=100.0%, HIV-EU: male=98.7%, female=95.1%, total=96.9%). While all the HIV-EI 

children were born single, 3.1% of the HIV-EU children were born as twins.  

 

3.4.3. Complications associated with pregnancy. 

 

Around a quarter of all the pregnancies were associated with a reported complication- 

antenatal, intra-natal or post natal (27.0%; HIV-EI: male=38.1%, female=23.1%, total= 

32.4%; HIV-EU: male=23.4%, female=30.2%, total=26.8%). The common antenatal, 

intra-natal and post natal complications reported are shown in figure 61.  

 

The common antenatal complications among all pregnancies were hyperemesis (HIV-

EI=38.5%, HIV-EU=39.1%, total=39.1%), anaemia (HIV-EI=15.4%, HIV-EU=10.9%, 

total=11.2%) and dependent edema (HIV-EI=15.4%, HIV-EU=9.9%, total=10.2%); of 

these, anaemia and dependent edema tend to be present more among the mothers of the 

HIV-EI children. The common intra-natal complications were prolonged delivery (HIV-

EI=0.0%, HIV-EU=35.7%, total=34.1%), abnormal fetal presentations (HIV-EI=50.0%, 

HIV-EU=14.3%, total=15.9%) and hemorrhage (HIV-EI=0.0%, HIV-EU=16.7%, total= 

15.9%). Intra-natal complications in general, and prolonged delivery and hemorrhage, was  
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Fig. 61. Share and types of pregnancy-related complications.  

 

N of complications associated with pregnancy of children: Antenatal: HIV-EI=13, HIV-

EU=202, total=215; Intra-natal: HIV-EI=2, HIV-EU=42, total=44; Post natal: HIV-EI=11, 

HIV-EU=108, total=119. 

 

more among the mothers of the HIV-EU children. The common post-natal complications 

were abdominal tenderness (HIV-EI=9.1%, HIV-EU=19.4%, total=18.5%), weight loss 

(HIV-EI=18.2%, HIV-EU=18.5%, total=18.5%), hair loss (HIV-EI=9.1%, HIV-EU= 

16.7%, total=16.0%), and hemorrhage (HIV-EI=18.2%, HIV-EU=13.9%, total=14.3%); of 

these, abdominal tenderness and hair loss was more among the mothers of the HIV-EU 

children, while hemorrhage tends to be more among the mothers of the HIV-EI children.  

 

3.4.4. Breastfeeding and weaning. 

 

Breastfeeding initiation: Breastfeeding was not initiated for nearly one-in-six HIV-

exposed children (17.4%; HIV-EI: male, female and total=0.0%; HIV-EU: male=18.3%, 

female=18.5%, total=18.4%). On the reverse, all the HIV-EI children and 81.6% of the 

HIV-EU children had been breastfed. Both the male and female children had a near-equal 

chance of being initiated on breast milk (male=82.9%, female=82.3%). 
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Duration of breastfeeding: Around one-third of all the children (or 42.7% of the breastfed 

children) were breastfed for <7 months (or <29 weeks; <24weeks=8.9%, 24-28 weeks= 

26.5%, total=35.3%; HIV-EI: male=42.9%, female=46.2%, total=44.1%; HIV-EU: 

male=32.7%, female=37.0%, total=34.8%), while the rest (64.7% of all the children, or 

57.3% of the breastfed children) were breastfed for >7 months (29+ weeks). Compared to 

their HIV counterparts, there was a higher share of the HIV-EI children breastfed in the 

duration subset of <6 months (or 24 weeks; HIV-EI=17.6%, HIV-EU=8.4%, total=8.9%) 

and >1 year (or 52+ weeks; HIV-EI=44.1%, HIV-EU=29.2%, total=30.0%), while there 

was a higher share of the HIV-EU children in the duration subset of 8-11 months (or 29-

51 weeks; HIV-EI=11.8%, HIV-EU=17.6%, total=17.3%). The male children had a 

slightly higher chance of being breastfed longer (29+ weeks; male=66.7%, female=62.6%), 

compared to the female children.  

 

The mean duration of breastfeeding among all children was 46.6 weeks (HIV-EI: 

male=45.3, female=48.3, total=46.4; HIV-EU: male=47.7, female=45.6, total=46.7; 

male=47.5, female-45.7 weeks).  

 

Duration of exclusive breastfeeding (or age at weaning): Excluding the 114 never 

breastfed children and the 7 children for whom the information was missing, the exclusive 

breastfeeding had been analyzed for 538 (81.5%) of the HIV-exposed children. The 

duration of exclusive breastfeeding approximately indicated the age of start of other feeds 

to the children (as there were only an excludable 1% children who were not yet started 

other feeds by the end of the study).  

 

More than four-fifths of the breastfed children were exclusively breastfed for <7 months 

(<24 weeks=26.2%, 24-28 weeks=58.0%, total=84.2%; HIV-EI: male=85.7%, female= 

92.3%, total=88.2%; HIV-EU: male=81.0%, female=86.9%, total=83.9%), while the rest 

(15.8%) were exclusively breastfed for >7 months (29+ weeks). Compared to their HIV 

counterparts, a higher share of the HIV-EI children were exclusively breastfed for <6 

months (or 24 weeks; HIV-EI=35.3%, HIV-EU=25.6%, total=26.2%), while a higher share 

of the HIV-EU children were exclusively breastfed for >7 months (HIV-EI=11.8%, HIV-
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EU=16.1%, total=15.8%). This suggested that the HIV-EI children tend to be weaned 

earlier (shorter exclusive breastfeeding) than the HIV-EU children (longer duration of 

exclusive breastfeeding), despite a near-equal mean duration of 46 weeks of breastfeeding. 

Among the HIV-EU children, there was a higher share of the female children exclusively 

breastfed for <6 months (or 24 weeks; male=22.9%, female=28.3%, total=25.6%), and a 

higher share of the male children exclusively breastfed for >7 months (or 29+ weeks; 

male=19.0%, female=13.1%, total= 16.1%). This suggested that the female HIV-EU 

children tend to be weaned earlier (shorter exclusive breastfeeding), than the male HIV-

EU children (longer duration of (exclusive) breastfeeding). The male children, in general, 

had a higher chance of being exclusively breastfed longer (29+ weeks; male=18.6%, 

female=12.9%), compared to the female children.  

 

The mean duration of exclusive breastfeeding among all the children was 24.9 weeks (HIV-

EI: male=22.3, female=20.2, total=21.5; HIV-EU: male=25.9, female=24.9, total=25.4; 

male=25.6, female-24.7 weeks), but was shorter for the HIV-EI and the male children. 

 

Weaning: Almost a quarter of all the children were weaned at <6 months and within a 

period of 2 weeks (26.7%; HIV-EI: male=20.0%, female=15.4%, total=18.2%; HIV-EU: 

male=25.0%, female=29.6%, total=27.3%). The weaning was delayed, or its duration was 

more (than 2 weeks) in the remaining children (HIV-EI=81.8%, HIV-EU=72.7%, total= 

73.3%), and was higher among the HIV-EI children. The male children had a lesser chance 

of being weaned at <6 months and within 2 weeks (male=24.6%, female=28.9%), 

compared to the female children.  

 

Mixed feeding: The mixed feeding was analyzed both by including and excluding the 

children who were never breastfed; former for all the regression analysis, while latter for a 

better understanding of the processes. Including them, the mixed feeding was not employed 

for two-fifths of all the children (41.0%; HIV-EI: male=25.0%, female=30.8%, total= 

27.3%; HIV-EU: male=43.0%, female=40.5%, total=41.7%). Excluding the never-

breastfed group, the mixed feeding was not employed for more than a quarter of all the 

breastfed children (28.3%; HIV-EI: male=25.0%, female=30.8%, total=27.3%; HIV-EU: 
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male=29.8%, female=26.7%, total=28.3%). As all the HIV-EI children were initiated on 

breastfeeds, the difference between the results of these analyses was bound only to the 

HIV-EU children’s sub-group and the totals. As such, all the HIV-EI children in the study 

were breastfed and mix-fed; but among the HIV-EU children, 81.6% were breastfed, and 

71.7% of breastfed children were also mix-fed. In short, three-fifths of all children were 

mix-fed (59.0%; HIV-EI: male=75.0%, female=69.2%, total=72.7%; HIV-EU: male= 

57.0%, female=59.5%, total=58.3%; male=70.5%, female=73.1%); the HIV-EI children 

(in total and by gender categories) and the female children tend to be mix-fed more, 

compared to their counterparts. 

 

Duration of mixed feeding: One-in-ten of all the children had been mix-fed for <2 weeks 

(the duration recommended for adequate and appropriate weaning; 10.0%; HIV-EI: 

male=10.0%, female=7.7%, total=9.1%; HIV-EU: male=8.5%, female=11.5%, total= 

10.0%). The remaining (>2-25 weeks=20.9%, 26+ weeks=28.2%, total=49.1%; male= 

60.0%, female=59.2%) of the children had longer mixed feeding, with near-nil gender 

differentials. Comparatively, a higher share of the HIV-EI children were mix-fed for >6 

months (26+ weeks; HIV-EI: male=40.0%, female=38.5%, total=39.4%; HIV-EU: male= 

28.5%, female=26.6%, total=27.6%) in total and by gender categories.  

 

The mean duration of mixed feeding among all children was 29.5 weeks (HIV-EI: 

male=28.0, female=38.4, total=32.1; HIV-EU: male=29.9, female=28.8, total=29.4; male= 

29.8, female=29.3 weeks), but was longer for the HIV-EI children.  

 

Infant and young child feed: The results of analyzing the 24-hour dietary recalls for 

infants and young children (6 months-2 years) are given in table 22. The quality and 

quantity of feeds for the infant and young children were analyzed in terms of the minimum 

recommended diversity, frequency and acceptability threshold of 50%; for a total subset of 

301, 306 and 308 children (respectively) of age 0.5-2 years anytime during the study 

period; for whom a total number of 1327, 1458 and 1458 measurements were made 

(respectively) during the study period. 
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Table 22. Characteristics of infant and young child feeding (6 months-2 years). 

Charac

teristics 

Attributes HIV-EI children HIV-EU children Total 

Male Female Total Male Female Total N % 
F

o
o
d
 w

it
h
 m

in
im

u
m

 d
ie

ta
ry

 

d
iv

er
si

ty
 

Ensured every time 0.0 0.0 0.0 9.2 14.9 11.9 34 11.3 

Unmet occasionally 11.1 16.7 13.3 16.4 11.2 14.0 42 14.0 

Unmet most of the time 44.4 16.7 33.3 30.3 38.1 33.9 102 33.9 

Unmet always 44.4 66.7 53.3 44.1 35.8 40.2 123 40.9 

Total, N (children) 9 6 15 152 134 286 301 100.0 

Total, N (measurements) 49 18 67 694 566 1260 1327  

Measurements with 

minimum diversity 

28.6 33.3 29.9 30.8 37.3 33.7 33.5  

F
o
o
d
 w

it
h
 m

in
im

u
m

 d
ie

ta
ry

 

fr
eq

u
en

cy
 

Ensured every time 44.4 16.7 33.3 27.7 22.8 25.4 31 25.8 

Unmet occasionally 11.1 0.0 6.7 20.6 18.4 19.6 25 19.0 

Unmet most of the time 44.4 66.7 53.3 35.5 33.8 34.7 46 35.6 

Unmet always 0.0 16.7 6.7 16.1 25.0 20.3 34 19.6 

Total, N (children) 9 6 15 155 136 291 306 100.0 

Total, N (measurements) 52 22 74 776 608 1384 1458  

Measurements with 

minimum frequency 

40.4 27.3 36.5 52.6 47.2 50.2 49.5  

M
in

im
u
m

 a
cc

ep
ta

b
le

 f
o
o

d
 

Ensured every time 0.0 0.0 0.0 8.3 7.3 7.8 23 7.5 

Unmet occasionally 11.1 16.7 13.3 10.3 11.7 10.9 34 11.0 

Unmet most of the time 55.6 16.7 40.0 33.3 37.2 35.2 109 35.4 

Unmet always 33.3 66.7 46.7 48.1 43.8 46.1 142 46.1 

Total, N (children) 9 6 15 156 137 293 308 100.0 

Total, N (measurements) 52 22 74 776 608 1384 1458  

Measurements with 

minimum acceptability 

28.8 27.3 28.4 27.1 30.8 28.7 28.7  

All values mentioned are percentages unless otherwise specified; all percentages are with 

respect to vertical column total. 
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(a) Dietary diversity: Among the total unique 301 children, the minimum dietary diversity 

was always ensured in the everyday food for nearly one-eighth of the children (11.3%; 

HIV-EI: male, female and total=0.0%; HIV-EU: male=9.2%, female=14.9%, total=11.9%; 

male=8.7%, female=14.3%). It was never ensured in everyday food for all the remaining 

children (unmet occasionally=14.0%, unmet most of the time=33.9%, unmet 

always=40.9%, total=88.7%). As such, none of the HIV-EI children had feeds with the 

minimum recommended dietary diversity in their food; and, a lower share of the male 

children were ensured the same, compared to the females among the HIV-EU and the total 

children. On the other end of the spectrum, two-fifths of the children were never ensured 

the minimum dietary diversity throughout the study (40.9%; HIV-EI: male=44.4%, 

female=66.7%, total=53.3%; HIV-EU: male=44.1%, female=35.8%, total=40.2%). That 

is, a higher share of the HIV-EI children and the male HIV-EU children were having less-

than-recommended-diversity feeds all the time, compared to their counterparts. All these 

results indicated that the dietary diversity was compromised for the vast majority of all the 

children, and was never met all through the study for a higher share of the HIV-EI children 

and the male children, especially the male HIV-EU children. 

 

On the whole, a total of 1327 24-hour dietary recalls were analyzed for all the (N=301) 

children, of which 33.5% revealed that minimum diversity was ensured in the feeds (HIV-

EI: male=28.6%, female=33.3%, total=29.9%; HIV-EU: male=30.8%, female=37.3%, 

total=33.7%; male=30.7%, female=37.2%). That is, there was a higher chance for the HIV-

EI children, the male children, and the male HIV-EU children, to be having less-than-

recommended-diversity feed on a particular day, compared to their counterparts.  

 

(b) Dietary frequency: Among the total unique 306 children, the minimum dietary 

frequency was always ensured in the everyday food for nearly a quarter of children (25.8%; 

HIV-EI: male=44.4%, female=16.7%, total=33.3%; HIV-EU: male=27.7%, female= 

22.8%, total=25.4%; male=28.7%, female=22.5%). It was never ensured in the everyday 

food for all the remaining children (unmet occasionally=19.0%, unmet most of the 

time=35.6%, unmet always=19.6%, total=74.2%). As such, a lower share of the HIV-EU, 

and the female children among the HIV-EU and the total children were ensured the same, 
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compared to their in-group counterparts. On the other end of the spectrum, one-fifth of the 

children were never ensured the minimum dietary frequency throughout the study (19.6%; 

HIV-EI: male=0.0%, female=16.7%, total=6.7%; HIV-EU: male=16.1%, female=25.0%, 

total=20.3%). That is, a higher share of HIV-EU children and the female HIV-EU children 

were having less-than-recommended-frequency of feeds all the time, compared to their 

counterparts. All these results indicated that the dietary frequency was compromised for a 

majority of all children, and was never met all through the study for a higher share of HIV-

EU children and the female children, especially the female HIV-EU children. 

 

On the whole, a total of 1458 24-hour dietary recalls were analyzed for all the (N=306) 

children, of which 49.5% revealed that minimum frequency was ensured in the feeds (HIV-

EI: male=40.4%, female=27.3%, total=36.5%; HIV-EU: male=52.6%, female=47.2%, 

total=50.2%; male=51.8%, female=46.6%). That is, there was a higher chance for the HIV-

EI children, the female children, and the female HIV-EU children, to be having less-than-

recommended-frequency feed on a particular day, compared to their counterparts. 

 

(c) Dietary acceptability: Among the total unique 308 children, the minimum dietary 

acceptability was always ensured in the everyday food for 7.5% of all the children (HIV-

EI: male, female and total=0.0%; HIV-EU: male=8.3%, female=7.3%, total=7.8%; male= 

7.8%, female=7.0%). It was never ensured in the everyday food for all the remaining 

children (unmet occasionally=11.0%, unmet most of the time=35.4%, unmet always= 

46.1%, total=92.5%). As such, none of the HIV-EI children had food with the minimum 

recommended dietary acceptability, while it was ensured/not ensured near-equally among 

the male and the female children. On the other end of the spectrum, 46.1% of the children 

were never ensured the minimum dietary acceptability throughout the study (HIV-EI: 

male=33.3%, female=66.7%, total=46.7%; HIV-EU: male=48.1%, female=43.8%, total= 

46.1%). That is, the share of HIV-EI and HIV-EU children who missed acceptable feeds 

all the time was similar, but more male HIV-EU children tend to miss it than the female 

counterpart. All these results indicated that the dietary acceptability was compromised for 

the vast majority of all children, and was never met all through the study for a near-half of 

all the children. 
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On the whole, a total of 1458 24-hour dietary recalls were analyzed for all the (N=308) 

children, of which 28.7% had revealed that minimum acceptability was ensured in the feeds 

(HIV-EI: male=28.8%, female=27.3%, total=28.4%; HIV-EU: male=27.1%, female= 

30.8%, total=28.7%; male=27.2%, female=30.7%). That is, there was a near-75% chance 

for all the children to be having a less-acceptable feed on a particular day, but the chance 

was higher for the male children compared to the female children. 

 

3.4.5. CD4 count of mother closest to the delivery. 

 

The CD4 count of the mother near to the date of delivery was available only for 593 

(89.8%) mothers. Around two-fifths of the mothers had CD4 count >500 close to the date 

of delivery (42.2%; HIV-EI: male=17.6%, female=33.3%, total=23.1%; HIV-EU: 

male=42.3%, female=43.8%, total=43.0%), while another one-fifth had it <300 (21.8%; 

HIV-EI: male=41.2%, female=44.4%, total=42.3%; HIV-EU: male=20.3%, female= 

21.4%, total=20.8%). As such, there was a higher share of the mothers of the HIV-EI and 

the HIV-EU children having their CD4 count <300 and >500 (respectively); that is, the 

immunological situation of the mothers were unfavorable for the HIV-EI children.  

 

The mean CD4 count among all the mothers was 502 (HIV-EI: male=360, female=461, 

total=395; HIV-EU: male=504, female=510, total=507), but lower among the mothers of 

the HIV-EI children. 

  

3.4.6. PPTCT strategies adopted by mothers. 

 

PPTCT adoption: 6.1% of the mothers had never adopted any PPTCT strategy during 

their pregnancy or after delivery (HIV-EI: male=28.6%, female=7.7%, total=20.6%; HIV-

EU: male=6.1%, female=4.5%, total=5.3%). A higher share of the mothers of the HIV-EI 

children had not adopted any PPTCT strategy, compared to those of the HIV-EU children.  

 

On the reverse, >90% of the mothers had adopted some PPTCT strategy (ARV/ART 

alone=40.5%, Caesarean alone=0.2%, breastfeeding alone=3.8%, ARV/ART and 
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Caesarean=4.0%, ARV/ART and breastfeeding=38.6%, Caesarean and breastfeeding= 

0.6%, all the three=6.3%, total=93.9%). That is, the two predominantly adopted options of 

PPTCT programs were the ARV/ART alone (HIV-EI: male=47.6%, female=53.8%, total= 

50.0%; HIV-EU: male=41.2%, female=38.6%, total=39.9%) and the ARV/ART in 

combination with breastfeeding (HIV-EI: male=14.3%, female=30.8%, total=20.6%; HIV-

EU: male=36.4%, female=42.9%, total=39.6%). A higher share of the mothers of the HIV-

EI children had adopted the ‘ARV/ART alone’ strategy, compared to those of the HIV-EU 

mothers; and a higher share of the mothers of the HIV-EU children had adopted the 

‘ARV/ART in combination with breastfeeding’ strategy, compared to those of the HIV-EI 

mothers. Also, there was a relatively higher proportion of the mothers of the female 

children adopting ‘ARV/ART in combination with breastfeeding’ strategy, compared to 

the mothers of the male children, in both the HIV-EI and the HIV-EU categories. 

 

44.4% (HIV-EI=52.9%; HIV-EU=44.0%) of the mothers had adopted a single PPTCT 

strategy, 43.2% (HIV-EI=23.5%; HIV-EU=44.3%) had adopted two strategies, and 6.3% 

(HIV-EI=2.9%; HIV-EU=6.4%) had adopted all the three strategies. There was lesser 

adoption of more than one PPTCT strategies among the mothers of the HIV-EI children, 

compared to those of the HIV-EU children, which could have resulted in the MTCT. 

 

Without considering the elective Caesarean section as a PPTCT strategy, 44.9% of the 

mothers had adopted the ARV/ART and breastfeeding strategies to prevent the MTCT 

(HIV-EI: male=19.0%, female=30.8%, total=23.5%; HIV-EU: male=44.4%, female= 

47.7%, total=46.1%); the share of the mothers of the HIV-EU children were higher than 

those of the HIV-EU children. On the reverse, the rest of the mothers (55.1%) were not 

effectively covered by the PPTCT program.  

 

ARV/ART during pregnancy: ARV/ART was not provided to one-in-ten mothers during 

pregnancy (10.6%; HIV-EI: male=33.3%, female=15.4%, total=26.5%; HIV-EU: male= 

9.8%, female=9.6%, total=9.7%); a higher share of the mothers of the HIV-EI children had 

not received it, compared to those of the HIV-EU children. On the reverse, 89.4% of all 

the mothers had received ARV/ART of some duration during pregnancy.  
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23.5% of mothers received ARV/ART for <30 days during pregnancy (HIV-EI: male= 

28.6%, female=15.4%, total=23.5%; HIV-EU: male=24.8%, female=22.2%, total=23.5%), 

while the rest received it for >30 days (31-182 days=37.5%, 183-364 days=6.4%, 365+ 

days=22.1%, total=65.9%; HIV-EI: male=38.1%, female=69.2%, total=50.0%; HIV-EU: 

male=65.5%, female=68.2%, total=66.8%). A longer duration of ARV/ ART was adopted 

by the mothers of the HIV-EU children, compared to those of the HIV-EI children.  

 

The mean duration of the ARV/ART provided to the mothers during the pregnancy was 

304.9 days (HIV-EI: male=313.1, female=502.4, total=385.5; HIV-EU: male=282.5, 

female=319.3, total=300.7), but was lesser for the mothers of the HIV-EU children.  

 

ARV/ART during breastfeeding period: ARV/ART was provided to 80.9% of all the 

mothers during the whole duration of breastfeeding (HIV-EI: male=66.7%, female=61.5%, 

total=64.7%; HIV-EU: male=82.4%, female=81.1%, total=81.8%); the share of the 

mothers of the HIV-EI children was smaller, compared to those of the HIV-EU children. 

The remaining one-fifth of the mothers did not have their breastfeeding period fully 

covered with the ARV/ART.  

 

3.5. The child-related characteristics. 

 

Age and gender-related information of the HIV-exposed children in the study are described 

in section 3.1. The rest of the important characteristics is given in table 23. 

 

3.5.1. Duration of follow-up of the child in the study. 

 

Even though the study period was 29 months, 75.6% of the children were followed up for 

6-23 months (HIV-EI: male=81.8%, female=84.6%, total=82.9%; HIV-EU: male=89.2%, 

female=73.5%, total=75.2%); the highest share being in the 18-23 month category (38.2%). 

The mean duration of follow-up of children was 16.4 months (HIV-EI: male=17.0, 

female=16.1, total=16.7; HIV-EU: male=16.0, female=16.7, total=16.3), nearly similar for 

the HIV-EI and HIV-EU children, and the male and female children. 
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Table 23. Child-related characteristics. 

Characteristi

cs 

Attributes HIV-EI children HIV-EU children Total 

Male Female Total Male Female Total N % 

Duration of 

child follow-

up (months) 

<5 9.1 7.7 8.6 10.8 12.9 11.8 77 11.7 

6-11 9.1 23.1 14.3 22.5 16.8 19.7 128 19.4 

12-17 31.8 23.1 28.6 21.3 13.5 17.4 119 18.0 

18-23 40.9 38.5 40.0 33.0 43.2 38.1 252 38.2 

24+ 9.1 7.7 8.6 12.4 13.5 13.0 84 12.7 

Total, N 22 13 35 315 310 625 660 100.0 

Average, months 17.0 16.1 16.7 16.0 16.7 16.3 16.4  

Birth weight 

of the child 

(kg) 

<2.5 25.0 27.3 25.8 16.9 21.8 19.4 116 19.7 

>2.5 75.0 72.7 74.2 83.1 78.2 80.6 473 80.3 

Total, N 20 11 31 278 280 558 589 100.0 

Average, kg 2.8 2.8 2.8 2.8 2.7 2.7 2.7  

Availability 

of parental 

care for child 

Both parents 

alive 

77.3 76.9 77.1 82.9 82.3 82.6 543 82.3 

Orphan 22.7 23.1 22.9 17.1 17.7 17.4 117 17.7 

Total, N 22 13 35 315 310 625 660 100.0 

Environment 

where the 

child lives 

With mother 90.9 100.0 94.3 92.4 91.9 92.2 609 92.3 

Without mother's 

care 

9.1 0.0 5.7 7.6 8.1 7.8 51 7.7 

Total, N 22 13 35 315 310 625 660 100.0 

Immunization 

status 

Immunized for 

age 

68.2 61.5 65.7 64.1 70.3 67.2 443 67.1 

Under-immuni-

sed for age 

31.8 38.5 34.3 35.9 29.7 32.8 217 32.9 

Total, N 22 13 35 315 310 625 660 100.0 

All values mentioned are percentages unless otherwise specified; all percentages are with 

respect to vertical column total. 
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3.5.2. Birth weight of the child. 

 

Birth weight was available only for 589 (89.2%) of the children. Around four-fifths of the 

children had adequate birth weight (>2.5 kg; 80.3%; HIV-EI: male=75.0%, female=72.7%, 

total=74.2%; HIV-EU: male=83.1%, female=78.2%, total=80.6%). The share of the 

children born with LBW was higher among the HIV-EI children (25.8%) compared to the 

HIV-EU children (19.4%), and among the female children compared to male children. The 

mean birth weight was 2.7 kg, which was near-equal for the HIV-EI and HIV-EU children, 

and the male and female children. 

 

3.5.3. Care-takers of the child. 

 

More than four-fifths of all the children had both parents alive to take care of them (82.3%; 

HIV-EI: male=77.3%, female=76.9%, total=77.1%; HIV-EU: male=82.9%, female= 

82.3%, total=82.6%). The remaining 17.7% of the children were (single or double) 

orphans. There was a higher share of orphans among the HIV-EI children (22.9%) 

compared to the HIV-EU children (17.4%) but was similar by gender.  

 

Of all the children, 92.3% lived with the mother (HIV-EI: male=90.9%, female=100.0%, 

total=94.3%; HIV-EU: male=92.4%, female=91.9%, total=92.2%). The remaining 7.7% 

of the children lived without the mother’s care and was a near-similar by the differentials 

of gender and HIV status.  

 

3.5.4. Immunization status of children. 

 

Near two-thirds of all the children were immunized for age (67.1%; HIV-EI: male=68.2%, 

female=61.5%, total=65.7%; HIV-EU: male=64.1%, female=70.3%, total=67.2%); the 

rest (32.9%) were under-immunized. The share of the children immunized for age tend to 

be higher for the female children (69.9%), compared to male children (64.4%) but was 

near-similar by HIV status. The coverage of the various immunizations and vitamin A 

supplementation is shown in figure 62.   
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Fig. 62. Coverage of immunization and vitamin A supplementation among children. 

 

N of children: BCG, OPV, Hepatitis B, DPT: N1=HIV-EI male=22, N2=HIV-EI 

female=13, N3=HIV RI total=35, N4=HIV-EU male=315, N5=HIV-EU female=310, 

N6=HIV-EU total=625, N7=All=660; Measles and vitamin A: N1=21, N2=12, N3=33, 

N4=297, N5=299, N6=596, N7=629; MMR: N1=21, N2=11, N3=32, N4=276, N5=279, 

N6=555, N7=587.  

 

The coverage was highest for the BCG immunization (97.3%), followed by measles 

(90.9%), hepatitis B (89.1%), DPT (82.0%), OPV (81.7%), MMR (75.6%) and vitamin A 

supplementation (30.7%), among all the children. However, coverage of all the 

immunizations and the vitamin A supplementation was similar for the HIV-EI and HIV-

EU children, and the male and female children, except for OPV and measles (the share was 

lower for the HIV-EI children) and vitamin A supplementation (the share was lower among 

the female children (27.9%)). 

 

3.6. The natural course of HIV infection among children during the study period.   

 

The HIV-related outcomes of the HIV-exposed children in terms of the proportions of the 

HIV infection, and the children belonging to different clinical stages and on treatment were 

ascertained. The HIV-related information on the HIV-EI children is given in table 24.  



185 

 

Table 24. HIV-related characteristics of the children. 

Characteristics Attributes HIV-EI children 

Male Female Total 

Child HIV status 

in relation to the 

study period 

Known HIV-EI at baseline 68.2 61.5 65.7 

Identified HIV infection during the study period, 

but not a seroconversion 

22.7 15.4 20.0 

Seroconversion during the study period 9.1 23.1 14.3 

Total, N 22 13 35 

Age of child 

when detected 

HIV infection 

(months) 

<18 40.9 53.8 45.7 

18+ 59.1 46.2 54.3 

Total, N 22 13 35 

Average age 15.8 14.7 15.4 

HIV clinical 

stage of child 

1 18.2 53.8 31.4 

2 81.8 46.2 68.6 

Total, N 22 13 35 

Age of child at 

start of ART 

(months) 

<18 18.2 23.1 20.0 

18+ 50.0 46.2 48.6 

Not started 31.8 30.8 31.4 

Total, N 22 13 35 

Average age 25.6 23.2 24.6 

Delay in starting 

ART to child 

after detecting 

HIV infection 

(days) 

<90 40.9 53.8 45.7 

90+ 59.1 46.2 54.3 

Total, N 22 13 35 

Average delay (excluding non-initiated) 193.9 201.7 196.8 

Average delay (including non-initiated) 380.3 308.2 353.5 

ART status of 

the child during 

the study period 

On ART, N 100.0 77.8 91.7 

ART stopped/LFU 0.0 22.2 8.3 

Total, N 15 9 24 

<50 53.3 55.6 54.2 
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Characteristics Attributes HIV-EI children 

Male Female Total 

Percentage dura-

tion of total life 

of child on ART  

50+ 46.7 44.4 45.8 

Total, N 15 9 24 

Average 32.9 32.4 32.7 

Percentage 

duration of 

known-positive 

life on ART 

<80 53.3 44.4 50.0 

80+ 46.7 55.6 50.0 

Total, N 15 9 24 

Average 68.3 65.4 67.4 

All values mentioned are percentages unless otherwise specified; all percentages are with 

respect to vertical column total. 

 

All children in the study had been HIV-tested, and the proportion of HIV-infected children 

was 5.3%. Of the 35 HIV-EI children, two-thirds (65.7%) of them were known as HIV-

infected at the beginning of the study. The remaining one third were either not tested for 

the HIV infection before the start of the study (not seroconversion; 20.0%), or tested 

negative for HIV earlier (seroconversion; 14.3%); and they were tested during the study 

period to be detected as HIV-EI children. The share of the seroconversion typically 

represented the MTCT through breastfeeding in the study population.  

 

Considering the age of the child at detecting the HIV infection, nearly half of the children 

were identified before the age of 18 months (45.7%), while the remaining were identified 

in the 18+ months of age. The mean age of detection of the HIV infection among the 

children was 15.4 months. During the study period, about one-third (31.4%) of them were 

in HIV clinical stage 1, while the rest of them were in stage 2.  

 

ART had not been initiated to a third (31.4%) of all the HIV-EI children, despite detecting 

the HIV infection. ART was started for 20.0% of all the HIV-EI children (or 29.1% of the 

children initiated on ART) before the age of 18 months, while, it was started after 18 

months for 48.6% of all the HIV-EI children (or 70.9% of the children initiated on ART). 
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The mean age of ART initiation was 24.6 months. The delay is starting ART after detecting 

the HIV infection was 90+ days for more than half (54.3%) of the children (including the 

never-started). The mean delay in starting ART after detecting the HIV infection was 196.8 

days (excluding the never-started) and 353.5 days (including the never-started) till the end 

of the study). Despite starting ART, 8.3% of the children had dropped out of the ART, and 

were not on ART during the study period; 91.7% were retained on ART. Considering the 

children who were initiated on ART as on the date of closure of this study/censoring, nearly 

half of them (45.8%) were already on ART through half of their whole life. The mean 

duration of life on ART as a part of that of their whole life was 32.7%. On the other hand, 

half of the HIV-EI children were on ART for <80% of their life after detecting the HIV 

infection, while another half were on ART for >80% of their known-positive life. The mean 

duration of life on ART as a part of that of known-positive life was 67.4%. The gender 

differentials were not considered due to the small numbers of the HIV-EI children included 

in the study. 

 

Box 4. Summary of the profile of HIV-exposed children and the natural course of HIV 

infection. 

 

Majority for the HIV-exposed children were born in the Hindu families in backward castes 

and lived in poor socio-economic status. Their fathers and mothers were mostly from 

backward educational and occupational status. Three-quarters of these families had more 

than one child, while half of these families were having people other than primary family 

members living with them. Majority of these children lived in poor housing and 

environment standards, lacking safe water, food, sanitation, and hygiene. Despite being 

poor, these families did not have external financial support. Even the food security was 

compromised in about one-in-eight households, and only about two-fifths of children were 

utilizing the nutritional support available from the schools and anganwadis regularly. 

Mostly, the mothers were in charge of cooking at home. Adding to these limited life 

opportunities, more than a third of these families faced a  socio-economic crisis, the burden 

of which was slightly higher among the families with HIV-EI children. 
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The mothers were mostly of age 20-34 years, with a mean age of 26.4 years at the 

beginning of the study. Three-fourths of the mothers were married before 20 years of age, 

with the mean age of marriage at 18.4 years. There was an indication of higher MTCT in 

the mothers who were married at a younger age. Near four-fifths of these mothers were 

detected as HIV-infected before 25 years of age, and the mean age of HIV detection was 

22.8 years. ART was started for 95% of the mothers at a mean age of 24.0 years. The 

average delay of starting ART after detecting the HIV infection was 445 days; but the 

delay was double among the mothers of the HIV-EI children, compared to those of HIV-

EU children. Probably this could be a reason for MTCT among them. 

 

The majority of the mothers were in HIV clinical stage 2. There was a near-10% dropout 

from the already-initiated ART. One-fifth of the total mothers were pregnant during the 

30-month calendar study period, of which one-third were subsequent pregnancies. 

Psychosocial stress was present among one-in-eight mothers, with higher preponderance 

among the mothers of the HIV-EI and the male children. The share of distressed mothers 

was more among the total stressed mothers.  

 

Around 5% of mothers had chronic illnesses like hypertension, bronchial asthma, and 

mental ill-health. One-third of the mothers experienced acute morbidities, which was 

higher among the mothers of HIV-EI children. Multiple morbidities were also higher 

among this sub-group. The common acute morbidities were ARI, FUO, skin/mucosal 

conditions/infections, and ADD. The ARI and ADD together contributed to three-fourths 

of the morbidities among the mothers of the HIV-EI children and more than half of the 

morbidities among the mothers of the HIV-EU children.  

 

Half of the mothers were underweight, and the mean BMI was 19.4 kg/m2. The share of 

the underweight mothers was more among the mothers of HIV-EI children. More than 

90% of the mothers were anaemic, and it was predominantly moderate anaemia. A higher 

share of the mothers of the female children was indicated as anaemic, when compared to 

those of male children. Severe anaemia was commoner among the mothers of HIV-EI 

children. The mean haemoglobin value was 10.3 mg/dl, and this was lower among the 
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mothers of the HIV-EI children. Around two-thirds of the mothers had vitamin/mineral 

deficiencies. Like acute morbidity, a higher share of the mothers of the HIV-EI children 

had the presence of vitamin/mineral deficiencies and in its severe forms. Common 

vitamins indicated as deficient were vitamin B, C, D and E. Vitamins A and C was 

indicated as deficient among a higher share of the mothers of the HIV-EI children, while 

vitamin B9 and B12 and zinc were more deficient among the mothers of the HIV-EU 

children.  

 

In the effort to identify the mothers who were sick due to various reasons, a composite 

indicator of sickness was defined. Half of the mothers satisfied the set criteria, of which 

near-one-third each were sick by nutrition, pregnancy, and morbidity/psychosocial stress.  

Sick mothers (and the sick mothers identified by multiple criteria) were higher among the 

mothers of the HIV-EI children, compared to those of the HIV-EU children.  

 

Three-fifths of the pregnant mothers received full ANC, while a higher share of the 

mothers of the HIV-EI children missed it. The deliveries happened mostly vaginally in 

HCFs, and the government HCFs were mostly utilized by the mothers. A higher share of 

the mothers of the HIV-EI children had used non-government facilities for delivery, which 

could be associated with the lesser provision of PPTCT services, thereby resulting in 

MTCT. The common antenatal complications were hyperemesis, anaemia, and dependent 

edema; intra-natal complications were prolonged delivery, abnormal fetal presentations 

hemorrhage; and post-natal complications were abdominal tenderness (suggestive of non-

involution of the uterus), weight loss, hair loss, and hemorrhage. Of these, the anaemia, 

dependent edema, and post-partum hemorrhage tend to be more prevalent among the 

mothers of the HIV-EI children, and the intrapartum complications (prolonged delivery 

and hemorrhage), abdominal tenderness and hair loss were commoner among those of the 

HIV-EU children. On the whole, a quarter of all the mothers experienced a complication 

during pregnancy or delivery/after delivery. 

 

17% of the children were not breastfed; all the HIV-EI children had been breastfed. The 

mean duration of breastfeeding and exclusive breastfeeding among all the children were 
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46.6 (near-equal for the HIV-EI and HIV-EU children) and 24.9 (shorter for the HIV-EI 

children) weeks, suggesting the mixed feeding. A higher share of the HIV-EI children was 

breastfed for >1 year but exclusively breastfed only for <7 months. The HIV-EI children 

and the female HIV-EU children tend to be weaned earlier, while the male HIV-EU 

children were exclusively breastfed longer (>7 months). Only a quarter of children were 

weaned at or before 6 months and within 2 weeks, as recommended for the HIV-exposed 

children. Those who adhered to were mostly the mothers of HIV-EU children. Two-fifths 

of all (and three-quarters of breastfed) children were mix-fed. A higher share of the HIV-

EI children was mix-fed, and for a duration of >6 months. The mean duration of mixed 

feeding among all children was 29.5 weeks. In short, longer breastfeeding, early weaning, 

and longer duration of mixed feeding could have resulted in MTCT. Considering the 

gender of the child, both the male and female children had a similar chance of 

breastfeeding initiation and longer mixed feeding, and mean duration of mixed feeding. 

However, despite the female children running a higher chance of being ever mix-fed, the 

males had a higher chance of being breastfed longer, exclusively breastfed longer, and not 

weaned at <6 months and within 2 weeks, and hence, with longer mean duration of 

breastfeeding and exclusive breastfeeding; all of which could have facilitated a higher 

MTCT among the male children.  

 

The dietary diversity, frequency, and acceptability of the feeds offered to children 0.5-2 

years of age were grossly compromised in a vast majority of children. Considering the HIV 

status of the child, the dietary diversity and acceptability of the feeds were ensured to a 

higher share of the HIV-EU children, while the dietary frequency was better for the HIV-

EI children. Also, the chance of finding a 24-hour dietary recall indicative of less-than-

recommended standards for the dietary diversity and frequency in a cross-sectional survey 

was higher for the HIV-EI children, while that for acceptability were near-equal for the 

HIV-EI and HIV-EU children. The dietary diversity of the feeds were ensured to a higher 

share of the female children, while the dietary frequency and acceptability were better for 

the male children. Also, the chance of finding a 24-hour dietary recall indicative of less-

than-recommended standards for dietary diversity and acceptability in a cross-sectional 

survey was higher for the male children, while that for frequency was higher for the female 
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children. The result of dietary frequency was also consistent with longer breastfeeding 

among the HIV-EI and the male children.  

 

The CD4 count of the mothers close to the delivery was 500+ for a majority of mothers. 

However, a higher share of the mothers of the HIV-EI children had their CD4 count <300 

and a higher share of the mothers of the HIV-EU children had their count >500. More than 

90% of the mothers had adopted some PPTCT strategy, of which the most common were 

ARV/ART alone and ARV/ART in combination with breastfeeding. However, only 45% 

of the mothers were effectively covered by the combination of ARV/ART and 

breastfeeding strategies to prevent MTCT. The Caesarean section was done only for 11.0% 

of mothers. A higher share of the mothers of the HIV-EI children had adopted a single 

PPTCT strategy, mostly the isolated ARV/ART strategy, while a higher share of the 

mothers of the HIV-EU children had adopted the ARV/ART-breastfeeding combination 

strategy. Also, there was a higher share of the mothers of the female children who had 

adopted the ARV/ART-breastfeeding combination strategy. Around 90% of mothers were 

provided ARV/ART of some duration during pregnancy and through breastfeeding. A 

higher share of the HIV-EI mothers had not received ARV/ART during pregnancy and 

through breastfeeding period; while among those who received it, a higher share had it for 

a less duration (<30 days during pregnancy or less than breastfeeding duration). Thus, the 

lower immunological status of the mother, non-initiation of ARV/ART, and shorter 

ARV/ART duration (during pregnancy and/or breastfeeding) could have been associated 

with the MTCT. 

 

The study had included 660 children (HIV-EI=5.3%, HIV-EI=94.7%; male=51.1%, 

female=48.9%). The mean duration of the follow-up was 16.4 months. Four-fifths of the 

children were born with adequate birth weight; LBW was slightly higher among the HIV-

EI children. The mean birth weight was 2.7 kg. Nearly four-fifths of all children had alive 

parents to take care of them, while 17.7% of them were single or double orphans. More 

than 90% of the children lived under the mother’s care. There was a higher share of the 

HIV-EI children who were orphans, and a higher share of the HIV-EU children who were 

separated from their mothers. 
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Near two-thirds of all the children were immunized for age; a higher share of the male 

children and the HIV-EU children were under-immunized, compared to their counterparts. 

The coverage was near-90% or more for BCG, Hepatitis B, and measles vaccines, while it 

was a more than 75% for the rest of the vaccines. Vitamin A supplementation reached only 

one-third of the children. Except for the OPV and measles vaccines, for which the coverage 

was relatively lower among the HIV-EI children, and the vitamin A supplementation, for 

which the coverage was lower among the female children, the coverage of all others were 

similar in all the sub-groups of children. 

 

Two-thirds of the HIV-EI children entered the study after testing positive; two-thirds of 

the children were in HIV clinical stage 2 and on ART during the study. Near-half of the 

children had detected their HIV infection before 18 months, but only 30% were initiated 

on ART before 18 months. The delay in starting ART after detecting the HIV infection 

was 90+ days for more than half of the HIV-EI children. The mean age of detection of HIV 

infection was 15.4 months, and of ART initiation was 24.6 months, and the mean delay 

was 196.8 days. Despite starting ART, 8.3% of children had been dropped out of the ART 

at the time of the study, while 91.7% were retained on ART. For about half of the HIV-EI 

children initiated on ART, the drugs had been on for >50% of the total lifetime and >80% 

of the life after HIV detection. 
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CHAPTER 4 

RESULTS: PATTERNS OF GROWTH AND DEVELOPMENT, 

NUTRITION, MORBIDITY AND MORTALITY IN HIV-EXPOSED 

CHILDREN 

 

The results of the patterns of growth and development, nutrition, morbidity, and mortality 

among the HIV-exposed children is narrated in this chapter. The inclusion, and the reasons 

for exclusion, of measurements during the analysis of outcomes is given in Annexure 9. 

 

4.1. The patterns of physical growth and development (by anthropometry).  

 

The patterns of the outcomes of the physical growth and development of the HIV-exposed 

children in terms of the anthropometric measurements and z-scores were ascertained, 

grossly, and by age-groups and trajectory of changes. 

 

4.1.1. The gross patterns of physical growth and development. 

 

There were anthropometric assessments for all the children (0-59 months of age) on every 

data collection schedule. The anthropometric assessments were converted to the z-scores 

of HFA (HAZ), WFA (WAZ), HCFA (HCAZ) and MUACFA (MCAZ), and categorized 

into the graver (disadvantaged) group of growth and development criteria, while analyzing 

the patterns as ‘ever-inadequate for age’. The characteristics of unique children ever 

identified as ‘ever-inadequate for age’ using anthropometry is described in table 25.  

 

The HAZ was <-2SD for about three-quarters of all the children ever during the study 

(73.3%; HIV-EI: male=86.4%, female=84.6%, total=85.7%; HIV-EU: male=73.0%, 

female=72.3%, total=72.6%; total: male=73.9%, female=72.8%). The share of the children 

with ever-inadequate HFA was higher among the HIV-EI children compared to the HIV-

EU children. There was no marked gender differentials within the HIV-EU sub-group and 

whole total group of the HIV-exposed children. 
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Table 25. Unique children (0-59 months) ever identified as having anthropometric 

measurements inadequate for age.  

Charact

eristics 

Attrib

utes 

HIV-EI children HIV-EU children Total 

Male Female Total Male Female Total Male Female N % 

Inadequa

te HFA 

ever 

Present 86.4 84.6 85.7 73.0 72.3 72.6 73.9 72.8 484 73.3 

Absent 13.6 15.4 14.3 27.0 27.7 27.4 26.1 27.2 176 26.7 

Total 22 13 35 315 310 625 337 323 660 100.0 

Inadequa

te WFA 

ever 

Present 68.2 69.2 68.6 60.3 64.8 62.6 60.8 65.0 415 62.9 

Absent 31.8 30.8 31.4 39.7 35.2 37.4 39.2 35.0 245 37.1 

Total 22 13 35 315 310 625 337 323 660 100.0 

Inadequa

te HCFA 

ever 

Present 31.8 30.8 31.4 29.2 19.7 24.5 29.4 20.1 164 24.8 

Absent 68.2 69.2 68.6 70.8 80.3 75.5 70.6 79.9 496 75.2 

Total 22 13 35 315 310 625 337 323 660 100.0 

Inadequa

te 

MUACF

A ever 

Present 54.5 53.8 54.3 28.9 22.9 25.9 30.6 24.1 181 27.4 

Absent 45.5 46.2 45.7 71.1 77.1 74.1 69.4 75.9 479 72.6 

Total 22 13 35 315 310 625 337 323 660 100.0 

Ever any 

inadequat

e anthro-

pometry 

score for 

age 

Yes 90.9 92.3 91.4 81.0 81.9 81.4 81.6 82.4 541 82.0 

No 9.1 7.7 8.6 19.0 18.1 18.6 18.4 17.6 119 18.0 

Total 22 13 35 315 310 625 337 323 660 100.0 

All values mentioned are percentages unless otherwise specified; all percentages are with 

respect to vertical column total. 

 

The WAZ was <-2SD for about two-thirds of all the children ever during the study (62.9%; 

HIV-EI: male=68.2%, female=69.2%, total=68.6%; HIV-EU: male=60.3%, 

female=64.8%, total=62.6%; total: male=60.8%, female=65.0%). The share of the children 

with ever-inadequate WFA was slightly higher among the HIV-compared to the HIV-EU 
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children. There was no marked gender differentials within the HIV-EU sub-group and the 

total group of the HIV-exposed children. 

 

The HCAZ was <-2SD for a quarter all the children ever during the study (24.8%; HIV-

EI: male=31.8%, female=30.8%, total=31.4%; HIV-EU: male=29.2%, female=19.7%, 

total=24.5%; total: male=29.4%, female=20.1%). The share of the children with ever-

inadequate HCFA was slightly higher among the HIV-EI children compared to the HIV-

EU children, and slightly among the male children compared to the female children in the 

total group and the HIV-EU sub-group of the HIV-exposed children. 

 

The MCAZ was <-2SD for about one-fourth of all the children ever during the study 

(27.4%; HIV-EI: male=54.5%, female=53.8%, total=54.3%; HIV-EU: male=28.9%, 

female=22.9%, total=25.9%; total: male=30.6%, female=24.1%). The share of the children 

with ever-inadequate MUACFA was higher among the HIV-EI children compared to HIV-

EU children, and slightly among the male children compared to the female children in the 

total group and the HIV-EU sub-group of the HIV-exposed children. 

 

So, 82.0% of all the children had any of the anthropometric scores ever-inadequate for age 

during the study (HIV-EI: male=90.9%, female=92.3%, total=91.4%; HIV-EU: 

male=81.0%, female=81.9%, total=81.4%; total: male=81.6%, female=82.4%). The share 

of the children with any anthropometric score ever-inadequate for age was higher among 

the HIV-EI children compared to the HIV-EU children. There was no marked gender 

differentials within the HIV-EU sub-group and total group of the HIV-exposed children. 

 

4.1.2. The patterns of physical growth and development in various age cross-sections.  

 

The anthropometric z-scores (HAZ, WAZ, HCAZ, and MCAZ) were classified as adequate 

and inadequate for age. Every child reaching a particular age cross-section ever during the 

study, for whom (a) measurement(s) was/were available, was included in the analysis of 

total measurements made for that age cross-section. As such, a child could be counted in 

different age cross-sections and for multiple times of measurements.  
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4.1.2.1. Height for age. 

 

The status of the HFA z-scores for the total measurements in various age cross-sections is 

given in table 26 and figure 63. Grossly, more than half (55.1%) of all the HFA 

measurements (N=4395) done for the children of 0-59 months of age (N=1401) had 

identified an inadequate HFA status with a mean SD of -3.1, while the remaining (44.9%) 

measurements revealed an adequate HFA status with a mean SD of -1.1. The share of the 

measurements which revealed an inadequate HFA status was highest in the 12-23 months 

of the life of the HIV-exposed children, followed by 24-35, 0-11, 36-47 and 48+ months 

in the decreasing order (0-11 months=54.0%, 12-23 months=66.1%, 24-35 months=59.6%, 

36-47 months=52.0%, 48+ months=46.2%). The mean SD of the inadequate HFA 

measurements remained constant in 0-23 months, and then bettered with the increase in the 

age of the child from 24+ months of age; that of the adequate HFA measurements worsened 

in 0-35 months period and then improved slightly in the 36+ months of age; and that of the 

overall HFA measurements worsened in 12-23 months and then improved in the 

subsequent 24+ months of age (0-11 months= -3.3, -0.9, -2.2; 12-23 months= -3.3, -1.1, -

2.5; 24-35 months= -3.2, -1.2, -2.4; 36-47 months= -3.0, -1.1, -2.1; 48+ months= -2.8, -

1.1, -1.9). All these suggested that the ages of 12-23 and 24-35 months were mostly 

affected with an inadequate HFA in the life of the HIV-exposed children, and the HFA 

status became increasingly adequate at higher ages. 

 

Of the total, 224 (5.1%) measurements were made for the 74 HIV-EI children (0-59 

months); 72.8% of these measurements exposed an inadequate HFA status with a mean SD 

of -3.4, and 27.2% measurements were declared as adequate HFA with a mean SD of -1.0. 

The share of the measurements which revealed an inadequate HFA status was highest in 

the 24-35 months of age of the HIV-EI children, followed by 12-23, 36-47, 0-11 and 48+ 

months of age in the decreasing order (0-11 months=66.7%, 12-23 months=75.0%, 24-35 

months=83.8%, 36-47 months=75.0%, 48+ months=65.5%). The mean SD of the 

inadequate HFA measurements worsened in 0-23 months, and then bettered with the 

increase in the age of the child from 24+ months of age; that of the adequate HFA 

measurements worsened in 0-35 months period and then improved in the 36+ months of  
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Table 26. HFA measurements in various age cross-sections of children, by gender, HIV, 

and HFA status. 

Characteristic No. of 

measureme

nts done* 

>-2SD <-2SD Total 

Age 

group 

Gender HIV 

status 

No. of 

children 

% Mean 

SD 

% Mean 

SD 

Mean 

SD 

<12 

months 

Male HIV-EI 6 18 11.1 -1.0 88.9 -3.9 -3.6 

HIV-EU 116 483 44.5 -1.0 55.5 -3.3 -2.3 

Total 122 501 43.3 -1.0 56.7 -3.3 -2.3 

Female HIV-EI 4 15 60.0 -0.7 40.0 -3.8 -1.9 

HIV-EU 87 303 49.8 -0.8 50.2 -3.3 -2.1 

Total 91 318 50.3 -0.8 49.7 -3.3 -2.1 

Total HIV-EI 10 33 33.3 -0.7 66.7 -3.9 -2.8 

HIV-EU 203 786 46.6 -0.9 53.4 -3.3 -2.2 

Total 213 819 46.0 -0.9 54.0 -3.3 -2.2 

12-23 

months 

Male HIV-EI 9 32 21.9 -0.7 78.1 -4.2 -3.5 

HIV-EU 133 414 32.6 -1.0 67.4 -3.3 -2.6 

Total 142 446 31.8 -1.0 68.2 -3.4 -2.6 

Female HIV-EI 4 8 37.5 -1.4 62.5 -3.7 -2.8 

HIV-EU 122 374 36.4 -1.1 63.6 -3.2 -2.4 

Total 126 382 36.4 -1.1 63.6 -3.2 -2.4 

Total HIV-EI 13 40 25.0 -0.9 75.0 -4.1 -3.3 

HIV-EU 255 788 34.4 -1.1 65.6 -3.3 -2.5 

Total 268 828 33.9 -1.1 66.1 -3.3 -2.5 

24-35 

months 

Male HIV-EI 10 23 13.0 -1.2 87.0 -3.6 -3.3 

HIV-EU 133 342 40.6 -1.3 59.4 -3.2 -2.4 

Total 143 365 38.9 -1.2 61.1 -3.3 -2.5 

Female HIV-EI 5 14 21.4 -2.0 78.6 -3.0 -2.8 

HIV-EU 150 446 42.2 -1.1 57.8 -3.1 -2.3 

Total 155 460 41.5 -1.1 58.5 -3.1 -2.2 
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Characteristic No. of 

measureme

nts done* 

>-2SD <-2SD Total 

Age 

group 

Gender HIV 

status 

No. of 

children 

% Mean 

SD 

% Mean 

SD 

Mean 

SD 

Total HIV-EI 15 37 16.2 -1.6 83.8 -3.4 -3.1 

HIV-EU 283 788 41.5 -1.2 58.5 -3.1 -2.3 

Total 298 825 40.4 -1.2 59.6 -3.2 -2.4 

36-47 

months 

Male HIV-EI 13 39 28.2 -1.2 71.8 -3.4 -2.8 

HIV-EU 144 395 54.7 -1.2 45.3 -3.0 -2.0 

Total 157 434 52.3 -1.2 47.7 -3.0 -2.1 

Female HIV-EI 6 17 17.6 -1.0 82.4 -2.7 -2.4 

HIV-EU 164 478 45.2 -1.1 54.8 -3.0 -2.1 

Total 170 495 44.2 -1.1 55.8 -3.0 -2.1 

Total HIV-EI 19 56 25.0 -1.2 75.0 -3.2 -2.7 

HIV-EU 308 873 49.5 -1.1 50.5 -3.0 -2.1 

Total 327 929 48.0 -1.1 52.0 -3.0 -2.1 

48+ 

months 

Male HIV-EI 10 36 47.2 -1.2 52.8 -2.8 -2.0 

HIV-EU 134 466 57.3 -1.1 42.7 -2.8 -1.8 

Total 144 502 56.6 -1.1 43.4 -2.8 -1.8 

Female HIV-EI 7 22 13.6 0.1 86.4 -3.2 -2.7 

HIV-EU 144 470 52.8 -1.1 47.2 -2.9 -2.0 

Total 151 492 51.0 -1.1 49.0 -2.9 -2.0 

Total HIV-EI 17 58 34.5 -1.0 65.5 -3.0 -2.3 

HIV-EU 278 936 55.0 -1.1 45.0 -2.8 -1.9 

Total 295 994 53.8 -1.1 46.2 -2.8 -1.9 

0-5 

years 

Male HIV-EI 48 148 27.0 -1.1 73.0 -3.6 -2.9 

HIV-EU 660 2100 46.3 -1.1 53.7 -3.1 -2.2 

Total 708 2248 45.0 -1.1 55.0 -3.2 -2.2 

Female HIV-EI 26 76 27.6 -0.9 72.4 -3.1 -2.5 

HIV-EU 667 2071 45.3 -1.1 54.7 -3.1 -2.2 
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Characteristic No. of 

measureme

nts done* 

>-2SD <-2SD Total 

Age 

group 

Gender HIV 

status 

No. of 

children 

% Mean 

SD 

% Mean 

SD 

Mean 

SD 

Total 693 2147 44.7 -1.1 55.3 -3.1 -2.2 

Total HIV-EI 74 224 27.2 -1.0 72.8 -3.4 -2.8 

HIV-EU 1327 4171 45.8 -1.1 54.2 -3.1 -2.2 

Total 1401 4395 44.9 -1.1 55.1 -3.1 -2.2 

* Excluding outliers. Number of outliers: <12 months: N1=Male HIV-EI=3, N2=Male 

HIV-EU=25, N3=Female HIV-EI=2, N4=Female HIV-EU=7; 12-23 months: N1=1, N2=8, 

N3=6, N4=8; 24-35 months: N1=2, N2=7, N3=4, N4=3; 36-47 months: N1=0, N2=1, 

N3=0, N4=0; 48+ months: N1=0, N2=2, N3=0, N4=1. >-2SD=Adequate. <-2SD=Less-

than-adequate. All values mentioned are percentages unless otherwise specified; all 

percentages are with respect to horizontal row total. 

 

Fig. 63. Share of HFA measurements by HFA status and mean SD. 

 

N of measurements: Male: N1=<12 months=501, N2=12-23 months=446, N3=24-35 

months=365, N4=36-47 months=434, N5=48+ months=502; Female: N1=318, N2=382, 

N3=460, N4=495, N5=492; HIV-EI: N1=33, N2=40, N3=37, N4=56, N5=58; HIV-EU: 

N1=786, N2=788, N3=788, N4=873, N5=936.  
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age; and that of the overall HFA measurements worsened in 12-23 months and then 

improved in the subsequent 24+ months of age (0-11 months= -3.9, -0.7, -2.8; 12-23 

months= -4.1, -0.9, -3.3; 24-35 months= -3.4, -1.6, -3.1; 36-47 months= -3.2, -1.2, -2.7; 

48+ months= -3.0, -1.0, -2.3). All these suggested that the ages of 12-23 and 24-35 months 

were mostly affected with an inadequate HFA in the life of the HIV-EI children, and the 

HFA status became increasingly adequate at higher ages. 

 

Among the total, 4171 (94.9%) measurements were made for the 1327 HIV-EU children  

(0-59 months), which had identified inadequate HFA in 54.2% of the measurements with 

a mean SD of -3.1, while the remaining (45.8%) measurements revealed an adequate HFA 

with a mean SD of -1.1. The share of the measurements which revealed an inadequate HFA 

status was highest in the 12-23 months of the life of the HIV-EU children, followed by 24-

35, 0-11, 36-47 and 48+ months of age in the decreasing order (0-11 months=53.4%, 12-

23 months=65.6%, 24-35 months=58.5%, 36-47 months=50.5%, 48+ months=45.0%). The 

mean SD of the inadequate HFA measurements remained constant in 0-23 months, and 

then bettered with the increase in the age of the child from 24+ months of age; that of the 

adequate HFA measurements worsened between 0-11 and 12-23 months, and then 

remained constant in the 24+ months of age; and that of the overall HFA measurements 

worsened in 12-23 months and then improved in the subsequent 24+ months of age (0-11 

months= -3.3, -0.9, -2.2; 12-23 months= -3.3, -1.1, -2.5; 24-35 months= -3.1, -1.1, -2.2; 

36-47 months= -3.0, -1.1, -2.1; 48+ months= -2.8, -1.1, -1.9). All these suggested that the 

age of 12-23 months were mostly affected with an inadequate HFA in the life of the HIV-

EU children, and the HFA status became increasingly adequate at higher ages. 

 

As such, compared to the HIV-EU counterpart: 

 the chance of being of inadequate HFA status was higher for the HIV-EI children 

in all the age groups; 

 the mean SD of overall and inadequate HFA measurements was unfavorable for the 

HIV-EI children in all the age groups; and, 

 the mean SD of adequate HFA measurements was unfavorable for the HIV-EI 

children in the 25-47 months of age, despite adequate HFA status. 
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2248 (51.1%) of the total measurements were made on 708 male children (0-59 months), 

to reveal inadequate HFA status among 55.0% of the measurements with a mean SD of -

3.2 and adequate HFA status among 45.0% of the measurements with a mean SD of -1.1. 

The share of the measurements which revealed an inadequate HFA status was highest in 

the 12-23 months of the life of the male children, followed by 24-35, 0-11, 36-47 and 48+ 

months of age in the decreasing order (0-11 months=56.7%, 12-23 months=68.2%, 24-35 

months= 61.1%, 36-47 months=47.7%, 48+ months=43.4%). The mean SD of the 

inadequate HFA measurements worsened in 0-23 months, and then bettered with the 

increase in the age of the child from 24+ months of age; that of the adequate HFA 

measurements worsened in 0-23 months, and then remained constant in the 24-47 months 

of age, to better in the 48+ months of age; and that of the overall HFA measurements 

worsened in 12-23 months and then improved in the subsequent 24+ months of age (0-11 

months= -3.3, -1.0, -2.3; 12-23 months= -3.4, -1.0, -2.6; 24-35 months= -3.3, -1.2, -2.5; 

36-47 months= -3.0, -1.2, -2.1; 48+ months= -2.8, -1.1, -1.8). All these suggested that the 

age of 12-23 months were mostly affected with an inadequate HFA in the life of the male 

children, and the HFA status became increasingly adequate at higher ages. 

 

For the 693 female children (0-59 months), 2147 (48.9%) measurements were made; 55.3% 

of them were of inadequate HFA status with a mean SD of -3.1, and 44.7% were of 

adequate HFA status with a mean SD of -1.1. The share of the measurements which 

revealed an inadequate HFA status was highest in the 12-23 months of the life of the female 

children, followed by 24-35, 36-47, 0-11 and 48+ months of age in the decreasing order 

(0-11 months=49.7%, 12-23 months=63.6%, 24-35 months= 58.5%, 36-47 

months=55.8%, 48+ months=49.0%). The mean SD of the inadequate HFA measurements 

bettered with increasing age; that of the adequate HFA measurements worsened in 0-23 

months, and then remained constant in the 24+ months of age; and that of the overall HFA 

measurements worsened in 12-23 months and then improved in the subsequent 24+ months 

of age (0-11 months= -3.3, -0.8, -2.1; 12-23 months= -3.2, -1.1, -2.4; 24-35 months= -3.1, 

-1.1, -2.2; 36-47 months= -3.0, -1.1, -2.1; 48+ months= -2.9, -1.1, -2.0). All these suggested 

that the age of 12-23 months were mostly affected with an inadequate HFA in the life of 

the female children, and the HFA status became increasingly adequate at higher ages. 



206 

 

As such, compared to the female counterpart: 

 the chance of being of inadequate HFA status was higher for the male children in 

the 0-35 months age and lesser in the age of 36+ months; 

 the mean SD of inadequate HFA measurements was unfavorable for the male 

children in the 12-35 months of age and favorable in the age of 48+ months; 

 the mean SD of adequate HFA measurements was unfavorable for the male children 

in the 0-11 and 25-47 months, and favorable in the 12-23 months of age; and, 

 the mean SD of overall HFA measurements was unfavorable for the male children 

in the 0-35 months of age, and favorable in the 48+ months of age. 

 

4.1.2.2. Weight for age. 

 

The status of the WFA z-scores for the total measurements in various age cross-sections is 

given in table 27 and figure 64. Grossly, around two-fifths (41.4%) of all the WFA 

measurements (N=4637) done for the children of 0-59 months of age (N=1401) had 

identified an inadequate WFA status with a mean SD of -2.9, while the remaining (58.6%) 

measurements revealed an adequate WFA status with a mean SD of -0.9. The share of the 

measurements which revealed an inadequate WFA status was highest in the 36-47 months 

of the life of the HIV-exposed children, followed by 48+, 0-11, 24-35 and 12-23 months 

in the decreasing order (0-11 months=41.5%, 12-23 months=39.0%, 24-35 months=41.1%, 

36-47 months=43.1%, 48+ months=41.9%). The mean SD of the inadequate WFA 

measurements bettered slowly with the increase in the age; that of the adequate WFA 

measurements worsened with the increase in the age; and that of the overall WFA 

measurements remained nearly constant with age (0-11 months= -3.2, -0.7, -1.7; 12-23 

months= -2.9, -0.9, -1.7; 24-35 months= -2.9, -1.0, -1.8; 36-47 months= -2.8, -1.0, -1.8; 

48+ months= -2.8, -1.1, -1.8). All these suggested that the ages of 36-47 and 48+ months 

were mostly affected with an inadequate WFA in the life of the HIV-exposed children, and 

the WFA status became increasingly inadequate at higher ages. 

  

Of the total, 245 (5.3%) measurements were made for the 74 HIV-EI children (0-59 

months); 56.7% of these measurements exposed an inadequate WFA status with a mean  
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Table 27. WFA measurements in various age cross-sections of children, by gender, HIV, 

and WFA status. 

Characteristic No. of 

measureme

nts done* 

>-2SD <-2SD Total 

Age 

group 

Gender HIV 

status 

No. of 

children 

% Mean 

SD 

% Mean 

SD 

Mean 

SD 

<12 

months 

Male HIV-EI 6 21 42.9 -0.3 57.1 -4.6 -2.8 

HIV-EU 116 517 58.2 -0.7 41.8 -3.2 -1.7 

Total 122 538 57.6 -0.7 42.4 -3.3 -1.8 

Female HIV-EI 4 17 52.9 -0.4 47.1 -4.0 -2.1 

HIV-EU 87 329 60.2 -0.7 39.8 -2.9 -1.6 

Total 91 346 59.8 -0.8 40.2 -3.0 -1.7 

Total HIV-EI 10 38 47.4 -0.4 52.6 -4.4 -2.5 

HIV-EU 203 846 59.0 -0.7 41.0 -3.1 -1.7 

Total 213 884 58.5 -0.7 41.5 -3.2 -1.7 

12-23 

months 

Male HIV-EI 9 36 44.4 -1.2 55.6 -3.1 -2.3 

HIV-EU 133 429 61.5 -0.7 38.5 -2.9 -1.6 

Total 142 465 60.2 -0.8 39.8 -2.9 -1.6 

Female HIV-EI 4 13 38.5 -0.6 61.5 -5.0 -3.3 

HIV-EU 122 401 62.6 -1.0 37.4 -2.8 -1.7 

Total 126 414 61.8 -1.0 38.2 -3.0 -1.8 

Total HIV-EI 13 49 42.9 -1.1 57.1 -3.7 -2.6 

HIV-EU 255 830 62.0 -0.9 38.0 -2.9 -1.6 

Total 268 879 61.0 -0.9 39.0 -2.9 -1.7 

24-35 

months 

Male HIV-EI 10 26 38.5 -1.4 61.5 -3.2 -2.5 

HIV-EU 133 363 59.8 -1.0 40.2 -2.9 -1.7 

Total 143 389 58.4 -1.0 41.6 -2.9 -1.8 

Female HIV-EI 5 17 58.8 -0.8 41.2 -4.0 -2.1 

HIV-EU 150 467 59.3 -1.0 40.7 -2.8 -1.7 

Total 155 484 59.3 -1.0 40.7 -2.8 -1.8 
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Characteristic No. of 

measureme

nts done* 

>-2SD <-2SD Total 

Age 

group 

Gender HIV 

status 

No. of 

children 

% Mean 

SD 

% Mean 

SD 

Mean 

SD 

Total HIV-EI 15 43 46.5 -1.1 53.5 -3.5 -2.4 

HIV-EU 283 830 59.5 -1.0 40.5 -2.8 -1.7 

Total 298 873 58.9 -1.0 41.1 -2.9 -1.8 

36-47 

months 

Male HIV-EI 13 38 36.8 -0.4 63.2 -3.1 -2.1 

HIV-EU 144 410 64.4 -0.9 35.6 -2.7 -1.6 

Total 157 448 62.1 -0.9 37.9 -2.8 -1.6 

Female HIV-EI 6 18 38.9 -1.1 61.1 -2.4 -1.9 

HIV-EU 164 493 52.9 -1.1 47.1 -2.8 -1.9 

Total 170 511 52.4 -1.1 47.6 -2.8 -1.9 

Total HIV-EI 19 56 37.5 -0.6 62.5 -2.9 -2.0 

HIV-EU 308 903 58.1 -1.0 41.9 -2.8 -1.8 

Total 327 959 56.9 -1.0 43.1 -2.8 -1.8 

48+ 

months 

Male HIV-EI 10 37 43.2 -0.7 56.8 -3.3 -2.1 

HIV-EU 134 492 64.2 -1.1 35.8 -2.7 -1.7 

Total 144 529 62.8 -1.1 37.2 -2.7 -1.7 

Female HIV-EI 7 22 45.5 -1.3 54.5 -2.8 -2.1 

HIV-EU 144 491 53.6 -1.1 46.4 -2.8 -1.9 

Total 151 513 53.2 -1.1 46.8 -2.8 -1.9 

Total HIV-EI 17 59 44.1 -0.9 55.9 -3.1 -2.1 

HIV-EU 278 983 58.9 -1.1 41.1 -2.8 -1.8 

Total 295 1042 58.1 -1.1 41.9 -2.8 -1.8 

0-5 

years 

Male HIV-EI 48 158 41.1 -0.8 58.9 -3.4 -2.3 

HIV-EU 660 2211 61.6 -0.9 38.4 -2.9 -1.7 

Total 708 2369 60.2 -0.9 39.8 -2.9 -1.7 

Female HIV-EI 26 87 47.1 -0.9 52.9 -3.5 -2.2 

HIV-EU 667 2181 57.3 -1.0 42.7 -2.8 -1.8 
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Characteristic No. of 

measureme

nts done* 

>-2SD <-2SD Total 

Age 

group 

Gender HIV 

status 

No. of 

children 

% Mean 

SD 

% Mean 

SD 

Mean 

SD 

Total 693 2268 56.9 -1.0 43.1 -2.8 -1.8 

Total HIV-EI 74 245 43.3 -0.8 56.7 -3.4 -2.3 

HIV-EU 1327 4392 59.5 -1.0 40.5 -2.9 -1.7 

Total 1401 4637 58.6 -0.9 41.4 -2.9 -1.8 

* Excluding outliers. Number of outliers: <12 months: N1=Male HIV-EI=0, N2=Male 

HIV-EU=8, N3=Female HIV-EI=1, N4=Female HIV-EU=0; 12-23 months: N1=0, N2=0, 

N3=1, N4=0; 24-35 months: N1=0, N2=2, N3=1, N4=0; 36-47 months: N1=1, N2=2, 

N3=0, N4=1; 48+ months: N1=0, N2=2, N3=0, N4=0. >-2SD=Adequate. <-2SD=Less-

than-adequate. All values mentioned are percentages unless otherwise specified; all 

percentages are with respect to horizontal row total. 

 

Fig. 64. Share of WFA measurements by WFA status and mean SD. 

 

N of measurements: Male: N1=<12 months=538, N2=12-23 months=465, N3=24-35 

months=389, N4=36-47 months=448, N5=48+ months=529; Female: N1=346, N2=414, 

N3=484, N4=511, N5=513; HIV-EI: N1=38, N2=49, N3=43, N4=56, N5=59; HIV-EU: 

N1=846, N2=830, N3=830, N4=903, N5=983. 
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SD of -3.4, and 43.3% measurements were declared adequate WFA with a mean SD of -

0.8. The share of the measurements which revealed an inadequate WFA status was highest 

in the 36-47 months of the life of the HIV-EI children, followed by 12-23, 48+, 24-35 and 

0-11 months of age in the decreasing order (0-11 months=52.6%, 12-23 months=57.1%, 

24-35 months=53.5%, 36-47 months=62.5%, 48+ months=55.9%). The mean SD of the 

inadequate WFA measurements bettered with the increase in the age; that of the adequate 

WFA measurements worsened in 0-35 months period, and then improved in the 36-47 

months of age, and again declined in 48+ months of age; and that of the overall WFA 

measurements worsened in 12-23 months and then improved in the subsequent 24+ months 

of age (0-11 months= -4.4, -0.4, -2.5; 12-23 months= -3.7, -1.1, -2.6; 24-35 months= -3.5, 

-1.1, -2.4; 36-47 months= -2.9, -0.6, -2.0; 48+ months= -3.1, -0.9, -2.1). All these suggested 

that the ages of 36+ months were mostly affected with an inadequate WFA in the life of 

the HIV-EI children, and the WFA status became increasingly inadequate at higher ages. 

 

Among the total, 4392 (94.7%) measurements were made for the 1327 HIV-EU children 

(0-59 months); 40.5% were of inadequate WFA status (mean SD= -2.9), and 59.5% were 

of adequate WFA status (mean SD= -1.0). The age of 36-47 months had highest share of 

the inadequate WFA among the HIV-EU children, followed by 48+, 0-11, 24-35 and 12-

23 months, in the decreasing order (0-11 months=41.0%, 12-23 months=38.0%, 24-35 

months=40.5%, 36-47 months=41.9%, 48+ months=41.1%). For the inadequate WFA 

measurements, the mean SD bettered with the increase in the age till 36 months, after which 

it remained constant; that of the adequate WFA measurements worsened with the increase 

in the age; and that of the overall WFA measurements improved in 12-23 months and then 

declined subsequently (0-11 months= -3.1, -0.7, -1.7; 12-23 months= -2.9, -0.9, -1.6; 24-

35 months= -2.8, -1.0, -1.7; 36-47 months= -2.8, -1.0, -1.8; 48+ months= -2.8, -1.1, -1.8). 

Thus, the age of 36-47 months were mostly affected with an inadequate WFA for the HIV-

EU children, and the WFA status remained nearly unchanged in higher ages. 

 

As such, compared to the HIV-EU counterpart: 

 the chance of being of inadequate WFA status was higher for the HIV-EI children 

in all the age groups; 
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 the mean SD of overall and inadequate WFA measurements was unfavorable for 

the HIV-EI children in all the age groups; and, 

 the mean SD of adequate WFA measurements was unfavorable for the HIV-EI 

children in the 12-35 months, and favorable in the 0-11 and 36+ months of age. 

 

2369 (51.1%) of the total measurements were made on the 708 male children (0-59 

months), to reveal inadequate WFA status among 39.8% of the measurements with a mean 

SD of -2.9 and adequate WFA status among 60.2% of the measurements with a mean SD 

of -0.9. The share of the measurements which revealed an inadequate WFA status was 

highest in the 0-11 months of the life of the male children, followed by 24-35, 12-23, 36-

47 and 48+ months of age in the decreasing order (0-11 months=42.4%, 12-23 

months=39.8%, 24-35 months=41.6%, 36-47 months=37.9%, 48+ months=37.2%). The 

mean SD of the inadequate WFA measurements bettered with the increase in the age; that 

of the adequate WFA measurements worsened in 0-35 months period and then improved 

transiently in 36-47 months of age, to decline further in the 48+ months of age; and that of 

the overall WFA measurements fluctuated with alternate betterment and decline with the 

increase in the age (0-11 months= -3.3, -0.7, -1.8; 12-23 months= -2.9, -0.8, -1.6; 24-35 

months= -2.9, -1.0, -1.8; 36-47 months= -2.8, -0.9, -1.6; 48+ months= -2.7, -1.1, -1.7). All 

these suggested that the age of 24-35 and 0-11 months were mostly affected with an 

inadequate WFA in the life of the male children, and the WFA status became increasingly 

adequate at higher ages. 

 

For the 693 female children (0-59 months), 2268 (48.9%) measurements were made; 43.1% 

of them revealed inadequate WFA status (mean SD= -2.8), and 56.9% revealed adequate 

WFA status (mean SD= -1.0). The share of the measurements which revealed an inadequate 

WFA status was highest in the 36-47 months of the life of the female children, followed 

by 48+, 24-35, 0-11 and 12-23   months of age in the decreasing order (0-11 

months=40.2%, 12-23 months=38.2%, 24-35 months=40.7%, 36-47 months=47.6%, 48+ 

months=46.8%). The mean SD of the inadequate WFA measurements remained constant 

in 0-23 months of age, and then bettered to remain constant in 24+ months of age; that of 

the adequate WFA measurements worsened with the increase in the age; and that of the 
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overall WFA measurements worsened with the increase in the age (0-11 months= -3.0, -

0.8, -1.7; 12-23 months= -3.0, -1.0, -1.8; 24-35 months= -2.8, -1.0, -1.8; 36-47 months= -

2.8, -1.1, -1.9; 48+ months= -2.8, -1.1, -1.9). All these suggested that the age of 36-47 and 

48+ months were mostly affected with an inadequate WFA in the life of the female 

children, and the WFA status became increasingly inadequate at higher ages. 

 

As such, compared to the female counterpart: 

 the chance of being of inadequate WFA status was slightly higher for the male 

children in the 0-35 months age and lesser in the age of 36+ months; 

 the mean SD of inadequate WFA measurements was unfavorable for the 0-11, 24-

35 and 48+ month male children, and favorable in the 12-23 months of age; 

 the mean SD of adequate WFA measurements was favorable for the male children 

in the 0-23 and 36-47 months of age; and, 

 the mean SD of overall WFA measurements was unfavorable for the male children 

in the 0-11 months of age, and favorable in the 12-23 and 36+ months of age. 

 

4.1.2.3. Head circumference for age. 

 

The status of the HCFA z-scores for the total measurements in various age cross-sections 

is given in table 28 and figure 65. Grossly, one-third (32.2%) of all the HCFA 

measurements (N=1588) done for the children of 0-23 months of age (N=481) had 

identified an inadequate HCFA status with a mean SD of -3.0, while the remaining (67.8%) 

measurements revealed an adequate HCFA status with a mean SD of -0.7. The share of the 

measurements which revealed an inadequate HCFA status was higher in the 0-11 months 

(34.5%) of the life of the HIV-exposed children, compared to the 12-23 months (29.7%) 

of age. The mean SD of the inadequate HCFA measurements bettered with the increase in 

the age; that of the adequate HCFA measurements worsened with the increase in the age; 

and that of the overall HCFA measurements improved with the increase in the age (0-11 

months= -3.0, -0.7, -1.5; 12-23 months= -2.8, -0.8, -1.4). All these suggested that the age 

0-11 months were mostly affected with an inadequate HCFA in the life of the HIV-exposed 

children, and the HCFA status became increasingly adequate at higher ages. 
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Table 28. HCFA measurements in various age cross-sections of children, by gender, HIV, 

and HCFA status. 

Characteristic No. of 

measurem-

ents done* 

>-2SD <-2SD Total 

Age 

group 

Gender HIV 

status 

No. of 

children 

% Mean 

SD 

% Mean 

SD 

Mean 

SD 

<12 

months 

Male HIV-EI 6 20 45.0 -1.2 55.0 -3.3 -2.4 

HIV-EU 116 486 63.4 -0.9 36.6 -3.0 -1.6 

Total 122 506 62.6 -0.9 37.4 -3.0 -1.7 

Female HIV-EI 4 16 62.5 0.3 37.5 -3.7 -1.2 

HIV-EU 87 301 70.4 -0.6 29.6 -3.1 -1.3 

Total 91 317 70.0 -0.6 30.0 -3.1 -1.3 

Total HIV-EI 10 36 52.8 -0.4 47.2 -3.4 -1.9 

HIV-EU 203 787 66.1 -0.8 33.9 -3.0 -1.5 

Total 213 823 65.5 -0.7 34.5 -3.0 -1.5 

12-23 

months 

Male HIV-EI 9 32 62.5 -1.1 37.5 -2.7 -1.8 

HIV-EU 133 385 68.8 -0.7 31.2 -2.8 -1.4 

Total 142 417 68.3 -0.7 31.7 -2.8 -1.4 

Female HIV-EI 4 11 45.5 0.0 54.5 -3.7 -2.0 

HIV-EU 122 337 73.6 -0.8 26.4 -2.8 -1.3 

Total 126 348 72.7 -0.8 27.3 -2.9 -1.3 

Total HIV-EI 13 43 58.1 -0.9 41.9 -3.1 -1.8 

HIV-EU 255 722 71.1 -0.7 28.9 -2.8 -1.3 

Total 268 765 70.3 -0.8 29.7 -2.8 -1.4 

0-2 

years 

Male HIV-EI 15 52 55.8 -1.2 44.2 -3.0 -2.0 

HIV-EU 249 871 65.8 -0.8 34.2 -2.9 -1.5 

Total 264 923 65.2 -0.8 34.8 -2.9 -1.5 

Female HIV-EI 8 27 55.6 0.2 44.4 -3.7 -1.5 

HIV-EU 209 638 72.1 -0.7 27.9 -2.9 -1.3 

Total 217 665 71.4 -0.7 28.6 -3.0 -1.3 
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Characteristic No. of 

measurem-

ents done* 

>-2SD <-2SD Total 

Age 

group 

Gender HIV 

status 

No. of 

children 

% Mean 

SD 

% Mean 

SD 

Mean 

SD 

Total HIV-EI 23 79 55.7 -0.7 44.3 -3.3 -1.8 

HIV-EU 458 1509 68.5 -0.7 31.5 -2.9 -1.4 

Total 481 1588 67.8 -0.7 32.2 -3.0 -1.5 

* Excluding outliers. Number of outliers: <12 months: N1=Male HIV-EI=0, N2=Male 

HIV-EU=6, N3=Female HIV-EI=2, N4=Female HIV-EU=5; 12-23 months: N1=0, N2=0, 

N3=1, N4=7. >-2SD=Adequate. <-2SD=Less-than-adequate. All values mentioned are 

percentages unless otherwise specified; all percentages are with respect to horizontal row 

total. 

 

Fig. 65. Share of HCFA measurements by HCFA status and mean SD. 

 

N of measurements: Male: N1=<12 months=506, N2=12-23 months=417; Female: 

N1=317, N2=348; HIV-EI: N1=36, N2=43; HIV-EU: N1=787, N2=722. 

 

Of the total, 79 (5.0%) measurements were made for the 23 HIV-EI children (0-23 months); 

44.3% of these measurements exposed an inadequate HCFA status with a mean SD of -

3.3, and 55.7% measurements were declared adequate HCFA with a mean SD of -0.7. The 
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share of the measurements which revealed an inadequate HCFA status was higher in the 0-

11 months (47.2%) of the life of the HIV-EI children, compared to the 12-23 months 

(41.9%) of age. The mean SD of the inadequate HCFA measurements bettered with the 

increase in the age; that of adequate HCFA measurements worsened with the increase in 

the age, and that of the overall HCFA measurements improved with age (0-11 months= -

3.4, -0.4, -1.9; 12-23 months= -3.1, -0.9, -1.8). All these suggested that the age of 0-11 

months were mostly affected with an inadequate HCFA in the life of the HIV-EI children, 

and the HCFA status became increasingly adequate at higher ages. 

 

Among the total, 1509 (95.0%) measurements were made for the 458 HIV-EU children (0-

23 months), which had identified inadequate HCFA in 31.5% of the measurements with a 

mean SD of -2.9, while the remaining (68.5%) measurements revealed an adequate HCFA 

with a mean SD of -0.7. The share of the measurements which revealed an inadequate 

HCFA status was higher in the 0-11 months (33.9%) of age, compared to the 12-23 months 

of age (28.9%). The mean SD of the inadequate, adequate and overall HCFA measurements 

improved with the increase in the age (0-11 months= -3.0, -0.8, -1.5; 12-23 months= -2.8, 

-0.7, -1.3). All these suggested that the age of 0-11 months were mostly affected with an 

inadequate HCFA in the life of the HIV-EU children, and the HCFA status became 

increasingly adequate at higher ages. 

 

As such, compared to the HIV-EU counterpart: 

 the chance of being of inadequate HCFA status was higher for the HIV-EI children 

in all the age groups; 

 the mean SD of overall and inadequate HCFA measurements was unfavorable for 

the HIV-EI children in all the age groups; and, 

 the mean SD of adequate HCFA measurements was favorable for the HIV-EI 

children in the 0-11 months of age and unfavorable in the 12-23 months of age. 

 

923 (58.1%) of the total measurements were made on 264 male children (0-23 months), to 

reveal inadequate HCFA status among 34.8% of the measurements with a mean SD of -2.9 

and adequate HCFA status among 65.2% of the measurements with a mean SD of -0.8. 
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The share of the measurements which revealed an inadequate HCFA status was higher in 

the 0-11 months (37.4%) of the life of the male children, compared to the 12-23 months 

(31.7%) of age. The mean SD of the inadequate, adequate and overall HCFA measurements 

improved with the increase in the age (0-11 months= -3.0, -0.9, -1.7; 12-23 months= -2.8, 

-0.7, -1.4). All these suggested that the age of 0-11 months were mostly affected with an 

inadequate HCFA in the life of the male children, and the HCFA status became 

increasingly adequate at higher ages. 

 

For the 217 female children (0-23 months), 665 (41.9%) measurements were made, to 

identify inadequate HCFA status among 28.6% of the measurements with a mean SD of -

3.0 and adequate HCFA status among 71.4% of the measurements with a mean SD of -0.7. 

The share of the measurements which revealed an inadequate HCFA status was higher in 

the 0-11 months (30.0%) of the life of the female children, compared to the 12-23 months 

(27.3%) of age. The mean SD of the inadequate HCFA measurements bettered, and that of 

the adequate HCFA measurements worsened, and that of the overall HCFA measurements 

remained constant with the increase in the age (0-11 months= -3.1, -0.6, -1.3; 12-23 

months= -2.9, -0.8, -1.3). All these suggested that the age of 0-11 months were mostly 

affected with an inadequate HCFA in the life of the female children, and the HCFA status 

became increasingly adequate at higher ages. 

 

As such, compared to the female counterpart: 

 the chance of being of inadequate HCFA status was higher for the male children in 

all the age groups; 

 the mean SD of inadequate HCFA measurements was favorable for the male 

children in all the age groups; 

 the mean SD of adequate HCFA measurements was unfavorable for the male 

children in the 0-11 months of age, and favorable in the 12-23 months of age; and, 

 the mean SD of overall HCFA measurements was unfavorable for the male children 

in all the age groups. 
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4.1.2.4. Mid upper arm circumference for age. 

 

The status of the MUACFA z-scores for the total measurements in various age cross-

sections is given in table 29 and figure 66. Grossly, more than one-tenth (11.4%) of all the 

MUACFA measurements (N=4481) done for the children of 0-59 months of age (N=1401) 

had identified an inadequate MUACFA status with a mean SD of -2.9, while the remaining 

(88.6%) measurements revealed an adequate MUACFA status with a mean SD of -0.7. The 

share of the measurements which revealed an inadequate MUACFA status was highest in 

the 0-11 months of the life of the HIV-exposed children, followed by 48+, 36-47, 24-35 

and 12-23 months in the decreasing order (0-11 months=16.0%, 12-23 months=8.7%, 24-

35 months=10.7%, 36-47 months= 10.9%, 48+ months=11.4%). The mean SD of the 

overall and inadequate MUACFA measurements bettered in 0-23 months, but tends to 

worsen subsequently with the increase in the age; but, that of the adequate MUACFA 

measurements remained constant in 0-23 months and then worsened in 24+ months period 

(0-11 months= -3.4, -0.5, -0.9; 12-23 months= -2.7, -0.5, -0.7; 24-35 months= -2.8, -0.7, -

0.9; 36-47 months= -2.7, -0.7, -0.9; 48+ months= -2.9, -0.9, -1.1). All these suggested that 

the ages of 0-11 and 48+ months were mostly affected with an inadequate MUACFA in 

the life of the HIV-exposed children, and the MUACFA status became increasingly 

inadequate at higher ages after 24 months. 

 

Of the total, 244 (5.4%) measurements were made for the 74 HIV-EI children (0-59 

months); 29.1% of these measurements exposed an inadequate MUACFA status with a 

mean SD of -2.9, and 70.9% measurements were declared adequate MUACFA with a mean 

SD of -0.8. The share of the measurements which revealed an inadequate MUACFA status 

was highest in the 36-47 months of the life of the HIV-EI children, followed by 0-11, 24-

35, 12-23 and 48+ months of age in the decreasing order (0-11 months=32.4%, 12-23 

months=20.0%, 24-35 months=29.5%, 36-47 months=47.4%, 48+ months=16.9%). The 

mean SD of the inadequate MUACFA measurements bettered in 0-23 months, and then 

worsened during 24-35 months to better subsequently with the increase in the age during 

36+ months; that of the adequate MUACFA measurements bettered in 0-23 months, and 

then increasingly worsened during 24+ months, and that of the overall MUACFA  
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Table 29. MUACFA measurements in various age cross-sections of children, by gender, 

HIV, and MUACFA status. 

Characteristic No. of 

measureme

nts done* 

>-2SD <-2SD Total 

Age 

group 

Gender HIV 

status 

No. of 

children 

% Mean 

SD 

% Mean 

SD 

Mean 

SD 

<12 

months 

Male HIV-EI 6 20 60.0 -1.0 40.0 -3.4 -1.9 

HIV-EU 116 424 84.4 -0.4 15.6 -3.5 -0.9 

Total 122 444 83.3 -0.4 16.7 -3.5 -0.9 

Female HIV-EI 4 14 78.6 -0.3 21.4 -2.4 -0.7 

HIV-EU 87 284 85.2 -0.5 14.8 -3.3 -0.9 

Total 91 298 84.9 -0.5 15.1 -3.2 -0.9 

Total HIV-EI 10 34 67.6 -0.7 32.4 -3.1 -1.4 

HIV-EU 203 708 84.7 -0.4 15.3 -3.4 -0.9 

Total 213 742 84.0 -0.5 16.0 -3.4 -0.9 

12-23 

months 

Male HIV-EI 9 36 88.9 -0.6 11.1 -2.7 -0.9 

HIV-EU 133 426 90.8 -0.5 9.2 -2.8 -0.7 

Total 142 462 90.7 -0.5 9.3 -2.8 -0.7 

Female HIV-EI 4 14 57.1 -0.3 42.9 -2.8 -1.4 

HIV-EU 122 396 93.2 -0.5 6.8 -2.6 -0.6 

Total 126 410 92.0 -0.5 8.0 -2.6 -0.6 

Total HIV-EI 13 50 80.0 -0.6 20.0 -2.8 -1.0 

HIV-EU 255 822 92.0 -0.5 8.0 -2.7 -0.7 

Total 268 872 91.3 -0.5 8.7 -2.7 -0.7 

24-35 

months 

Male HIV-EI 10 26 61.5 -0.6 38.5 -3.1 -1.6 

HIV-EU 133 358 90.8 -0.8 9.2 -2.9 -1.0 

Total 143 384 88.8 -0.8 11.2 -2.9 -1.0 

Female HIV-EI 5 18 83.3 -0.8 16.7 -3.4 -1.2 

HIV-EU 150 466 89.9 -0.6 10.1 -2.6 -0.8 

Total 155 484 89.7 -0.6 10.3 -2.7 -0.8 
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Characteristic No. of 

measureme

nts done* 

>-2SD <-2SD Total 

Age 

group 

Gender HIV 

status 

No. of 

children 

% Mean 

SD 

% Mean 

SD 

Mean 

SD 

Total HIV-EI 15 44 70.5 -0.7 29.5 -3.2 -1.4 

HIV-EU 283 824 90.3 -0.7 9.7 -2.7 -0.9 

Total 298 868 89.3 -0.7 10.7 -2.8 -0.9 

36-47 

months 

Male HIV-EI 13 39 46.2 -0.8 53.8 -2.9 -1.9 

HIV-EU 144 407 90.2 -0.7 9.8 -2.7 -0.9 

Total 157 446 86.3 -0.7 13.7 -2.8 -1.0 

Female HIV-EI 6 18 66.7 -0.6 33.3 -2.9 -1.4 

HIV-EU 164 493 92.5 -0.7 7.5 -2.6 -0.9 

Total 170 511 91.6 -0.7 8.4 -2.6 -0.9 

Total HIV-EI 19 57 52.6 -0.7 47.4 -2.9 -1.7 

HIV-EU 308 900 91.4 -0.7 8.6 -2.7 -0.9 

Total 327 957 89.1 -0.7 10.9 -2.7 -0.9 

48+ 

months 

Male HIV-EI 10 37 78.4 -0.8 21.6 -2.6 -1.2 

HIV-EU 134 494 87.0 -0.8 13.0 -2.7 -1.0 

Total 144 531 86.4 -0.8 13.6 -2.7 -1.1 

Female HIV-EI 7 22 90.9 -1.3 9.1 -2.7 -1.5 

HIV-EU 144 489 90.8 -0.9 9.2 -2.4 -1.0 

Total 151 511 90.8 -0.9 9.2 -2.4 -1.1 

Total HIV-EI 17 59 83.1 -1.0 16.9 -2.6 -1.3 

HIV-EU 278 983 88.9 -0.8 11.1 -2.6 -1.0 

Total 295 1042 88.6 -0.9 11.4 -2.6 -1.1 

0-5 

years 

Male HIV-EI 48 158 67.7 -0.7 32.3 -2.9 -1.5 

HIV-EU 660 2109 88.5 -0.6 11.5 -3.0 -0.9 

Total 708 2267 87.1 -0.6 12.9 -3.0 -0.9 

Female HIV-EI 26 86 76.7 -0.8 23.3 -2.8 -1.3 

HIV-EU 667 2128 90.7 -0.7 9.3 -2.7 -0.9 
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Characteristic No. of 

measureme

nts done* 

>-2SD <-2SD Total 

Age 

group 

Gender HIV 

status 

No. of 

children 

% Mean 

SD 

% Mean 

SD 

Mean 

SD 

Total 693 2214 90.2 -0.7 9.8 -2.7 -0.9 

Total HIV-EI 74 244 70.9 -0.8 29.1 -2.9 -1.4 

HIV-EU 1327 4237 89.6 -0.6 10.4 -2.8 -0.9 

Total 1401 4481 88.6 -0.7 11.4 -2.9 -0.9 

* Excluding outliers. Number of outliers: <12 months: N1=Male HIV-EI=0, N2=Male 

HIV-EU=1, N3=Female HIV-EI=2, N4=Female HIV-EU=2; 12-23 months: N1=0, N2=2, 

N3=0, N4=1; 24-35 months: N1=0, N2=6, N3=0, N4=0; 36-47 months: N1=0, N2=5, 

N3=0, N4=0; 48+ months: N1=0, N2=0, N3=0, N4=0. >-2SD=Adequate. <-2SD=Less-

than-adequate. All values mentioned are percentages unless otherwise specified; all 

percentages are with respect to horizontal row total. 

 

Fig. 66. Share of MUACFA measurements by MUACFA status and mean SD. 

 

N of measurements: Male: N1=<12 months=444, N2=12-23 months=462, N3=24-35 

months=384, N4=36-47 months=446, N5=48+ months=531; Female: N1=298, N2=410, 

N3=484, N4=511, N5=511; HIV-EI: N1=34, N2=50, N3=44, N4=57, N5=59; HIV-EU: 

N1=708, N2=822, N3=824, N4=900, N5=983. 
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measurements bettered in 0-23 months, and then increasingly worsened during 24-47 

months to better subsequently in 48+ months of age (0-11 months= -3.1, -0.7, -1.4; 12-23 

months= -2.8, -0.6, -1.0; 24-35 months= -3.2, -0.7, -1.4; 36-47 months= -2.9, -0.7, -1.7; 

48+ months= -2.6, -1.0, -1.3). All these suggested that the ages of 36-47 and 0-11 months 

were mostly affected with an inadequate MUACFA in the life of the HIV-EI children, and 

the MUACFA status tend to be increasingly adequate at higher ages, but with fluctuations. 

 

Among the total, 4237 (94.6%) measurements were made for the 1327 HIV-EU children 

(0-59months), which had identified inadequate MUACFA in 10.4% of the measurements 

with a mean SD of -2.8, while the remaining (89.6%) measurements revealed an adequate 

MUACFA with a mean SD of -0.6. The share of the measurements which revealed an 

inadequate MUACFA status was highest in the 0-11 months of the life of the HIV-EU 

children, followed by 48+, 24-35, 36-47 and 12-23 months of age in the decreasing order 

(0-11 months=15.3%, 12-23 months=8.0%, 24-35 months=9.7%, 36-47 months=8.6%, 

48+ months=11.1%). The mean SD of the inadequate MUACFA measurements bettered 

in 0-23 months, and then remained constant till 47 months to better further in 48+ months; 

that of the adequate MUACFA measurements worsened with the increase in the age of the 

child; and that of the overall MUACFA measurements improved in 12-23 months and then 

worsened in the subsequent 24+ months of age (0-11 months= -3.4, -0.4, -0.9; 12-23 

months= -2.7, -0.5, -0.7; 24-35 months= -2.7, -0.7, -0.9; 36-47 months= -2.7, -0.7, -0.9; 

48+ months= -2.6, -0.8, -1.0). All these suggested that the age of 0-11 and 48+ months 

were mostly affected with an inadequate MUACFA in the life of the HIV-EU children, and 

the MUACFA status became increasingly adequate at higher ages with fluctuations. 

 

As such, compared to the HIV-EU counterpart: 

 the chance of being of inadequate MUACFA status was higher for the HIV-EI 

children in all the age groups; 

 the mean SD of inadequate MUACFA measurements was unfavorable for the HIV-

EI children in the 0-47 months of age; 

 the mean SD of adequate MUACFA measurements was unfavorable for the HIV-

EI children in the <24 and 48+ months of age; and, 
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 the mean SD of overall MUACFA measurements was unfavorable for the HIV-EI 

children in all the age groups. 

 

2267 (50.6%) of the total measurements were made on the 708 male children (0-59months), 

to reveal inadequate MUACFA status among 12.9% of the measurements with a mean SD 

of -3.0 and adequate MUACFA status among 87.1% of the measurements with a mean SD 

of -0.6. The share of the measurements which revealed an inadequate MUACFA status was 

highest in the 0-11 months of the life of the male children, followed by 36-47, 48+, 24-35 

and 12-23 months of age in the decreasing order (0-11 months=16.7%, 12-23 

months=9.3%, 24-35 months=11.2%, 36-47 months=13.7%, 48+ months=13.6%). The 

mean SD of the inadequate MUACFA measurements bettered in 0-23 months, and then 

declined in 24-35 months to better in 36+ months of age; that of the adequate MUACFA 

measurements worsened in 0-35 months, and then remained nearly constant in the 36+ 

months of age; and that of the overall MUACFA measurements bettered in 12-23 months 

and then declined in the subsequent 24+ months of age (0-11 months= -3.5, -0.4, -0.9; 12-

23 months= -2.8, -0.5, -0.7; 24-35 months= -2.9, -0.8, -1.0; 36-47 months= -2.8, -0.7, -1.0; 

48+ months= -2.7, -0.8, -1.1). All these suggested that the age of 0-11 and 36+ months 

were mostly affected with an inadequate MUACFA in the life of the male children, and the 

MUACFA status became increasingly adequate slowly at higher ages. 

 

For the 693 female children (0-59months), 2214 (49.6%) measurements were made, to 

identify inadequate MUACFA status among 9.8% of the measurements with a mean SD of 

-2.7 and adequate MUACFA status among 90.2% of the measurements with a mean SD of 

-0.7. The share of the measurements which revealed an inadequate MUACFA status was 

highest in the 0-11 months of the life of the female children, followed by 24-35, 48+, 36-

47 and 12-23 months of age in the decreasing order (0-11 months=15.1%, 12-23 

months=8.0%, 24-35 months=10.3%, 36-47 months=8.4%, 48+ months=9.2%). The mean 

SD of the inadequate MUACFA measurements bettered in 0-23 months, and then declined 

in 24-35 months to better in 36+ months of age; that of the adequate MUACFA 

measurements worsened with the increase in the age of the child; and that of the overall 

MUACFA measurements bettered in 12-23 months and then declined in the subsequent 
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24+ months of age (0-11 months= -3.2, -0.5, -0.9; 12-23 months= -2.6, -0.5, -0.6; 24-35 

months= -2.7, -0.6, -0.8; 36-47 months= -2.6, -0.7, -0.9; 48+ months= -2.4, -0.9, -1.1). All 

these suggested that the age of 0-11 months were mostly affected with an inadequate 

MUACFA in the life of the female children, and the MUACFA status constantly remained 

adequate at further higher ages. 

 

As such, compared to the female counterpart: 

 the chance of being of inadequate MUACFA status was higher for the male children 

in all the age groups; 

 the mean SD of inadequate MUACFA measurements was unfavorable for the male 

children in all the age groups; 

 the mean SD of adequate MUACFA measurements was favorable for the 0-11 and 

48+ month male children, and unfavorable in the 24-35 months of age; and, 

 the mean SD of overall MUACFA measurements were unfavorable for the male 

children in the 12-47 months of age. 

 

4.1.3. The patterns of physical growth and development by the trajectory of 

anthropometry.  

 

The analysis of the trajectory of changes in the physical growth and development typically 

included the unique HIV-exposed children of baseline age 0-47 months (allowing the 

measurements in the subsequent 12-24 months to be considered for the analysis); those of 

baseline age 48+ months were not included (as they were censored before they moved on 

to the next age group). For the trajectory analysis of HCFA, the baseline age of the included 

children was 0-11 months; those of baseline age 12-23 months were without a follow-up 

measurement as per study protocol (HC was measured for children 0-2 years of age). 

However, inferring on patterns exclusively for, or comparatively with that of, the HIV-EI 

children was less relevant due to the smaller numbers of them included in each sub-group 

by age and gender.  
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4.1.3.1. Height for age. 

 

The trajectory of HFA status of the unique children (0-47 months of age) through 12-24 

months of subsequent life (categorized in the graver group of inadequate HFA) is given in 

table 30 and figure 67.  

 

(a) Baseline scenario: At the baseline, around one-third (32.5%) of the total children had 

adequate HFA status, while the remaining two-thirds did not. The share of the total children 

with adequate HFA was near similar in the baseline age groups of 0-11 and 12-23 months 

(0-11 months=24.4%, 12-23 months=25.0%). This share of total children increased in the 

higher age groups at the baseline (24-35 months=36.1%, 36-47 months=45.7%). Thus, at 

the higher age groups (12+ months), there was an increasing share of the total HIV-exposed 

children with adequate HFA.  

 

In the total group of HIV-exposed children, around one-fifth (21.4%) of the HIV-EI 

children and one-third (33.2%) of the HIV-EU children had adequate HFA, while the 

remaining did not. Thus, the share of the HIV-EI children with adequate HFA was lower 

than the share of the HIV-EU children. Among the HIV-EI children, almost none (except 

one child) in the baseline age groups of 0-35 months, and a half (50.0%) in the baseline 

age group of 36-47 months, had adequate HFA at the baseline. On the other hand, the share 

of the HIV-EU children with adequate HFA increased with the increase in the baseline age 

(0-11 months=24.8%; 12-23 months=26.5%; 24-35 months=37.9%; 36-47 months= 

45.3%). The share of the HIV-EI children with adequate HFA was lesser than the share of 

the HIV-EU children in the baseline age groups of 0-11, 12-23 and 24-35 months, while it 

was higher among the HIV-EI group in the baseline age group of 36-47 months (possibly 

due to the smaller number of the HIV-EI children in the study). Thus, in all the baseline 

age groups, the share of the HIV-EI children with adequate HFA tend to be lesser than that 

of the HIV-EU children. Or in other words, this could indicate the likely higher chance for 

the HIV-EI children to be having inadequate HFA than the HIV-EU children, in all the 

yearly baseline age groups, in a cross-sectional approach; and that, a higher share of the 

HIV-EU children, whose majority were also having inadequate HFA like the HIV-EI  
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Table 30. The pattern of HFA by the trajectory of HAZ scores of unique children. 

Characteristics No. of 

children 

At 

baseline 

HFA status in the subsequent 12-

24 months of age 
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<12 

months 

Male HIV-EI 6 5 20.0 80.0 0.0 80.0 20.0 0.0 100.0 

HIV-EU 116 85 25.9 74.1 12.9 65.9 12.9 8.2 87.1 

Total 122 90 25.6 74.4 12.2 66.7 13.3 7.8 87.8 

Female HIV-EI 4 2 0.0 100.0 0.0 50.0 0.0 50.0 100.0 

HIV-EU 88 64 23.4 76.6 7.8 54.7 15.6 21.9 92.2 

Total 92 66 22.7 77.3 7.6 54.5 15.2 22.7 92.4 

Total HIV-EI 10 7 14.3 85.7 0.0 71.4 14.3 14.3 100.0 

HIV-EU 204 149 24.8 75.2 10.7 61.1 14.1 14.1 89.3 

Total 214 156 24.4 75.6 10.3 61.5 14.1 14.1 89.7 

12-23 

months 

Male HIV-EI 4 4 0.0 100.0 0.0 75.0 0.0 25.0 100.0 

HIV-EU 45 44 15.9 84.1 6.8 75.0 9.1 9.1 93.2 

Total 49 48 14.6 85.4 6.3 75.0 8.3 10.4 93.8 

Female HIV-EI 2 2 0.0 100.0 0.0 100.0 0.0 0.0 100.0 

HIV-EU 56 54 35.2 64.8 27.8 61.1 7.4 3.7 72.2 

Total 58 56 33.9 66.1 26.8 62.5 7.1 3.6 73.2 

Total HIV-EI 6 6 0.0 100.0 0.0 83.3 0.0 16.7 100.0 

HIV-EU 101 98 26.5 73.5 18.4 67.3 8.2 6.1 81.6 

Total 107 104 25.0 75.0 17.3 68.3 7.7 6.7 82.7 

24-35 

months 

Male HIV-EI 3 3 0.0 100.0 0.0 100.0 0.0 0.0 100.0 

HIV-EU 53 47 48.9 51.1 40.4 44.7 8.5 6.4 59.6 

Total 56 50 46.0 54.0 38.0 48.0 8.0 6.0 62.0 

Female HIV-EI 2 2 0.0 100.0 0.0 100.0 0.0 0.0 100.0 

HIV-EU 58 56 28.6 71.4 25.0 60.7 3.6 10.7 75.0 
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HFA status in the subsequent 12-

24 months of age 

A
g
e 

a
t 

b
a
se

li
n

e 

G
en

d
er

 

H
IV

 

st
a
tu

s 

T
o
ta

l 

T
w

ic
e 

m
ea

su
re

d
 

>
-2

S
D

 

<
-2

S
D

 

A
lw

a
y
s 

>
-

2
S

D
 

A
lw

a
y
s 

<
-

2
S

D
 

D
et

er
io

ra

ti
o
n

 

Im
p

ro
v
e

m
en

t 

E
v
er

 <
-

2
S

D
 

Total 60 58 27.6 72.4 24.1 62.1 3.4 10.3 75.9 

Total HIV-EI 5 5 0.0 100.0 0.0 100.0 0.0 0.0 100.0 

HIV-EU 111 103 37.9 62.1 32.0 53.4 5.8 8.7 68.0 

Total 116 108 36.1 63.9 30.6 55.6 5.6 8.3 69.4 

36-47 

months 

Male HIV-EI 7 6 50.0 50.0 33.3 33.3 16.7 16.7 66.7 

HIV-EU 62 57 54.4 45.6 47.4 40.4 7.0 5.3 52.6 

Total 69 63 54.0 46.0 46.0 39.7 7.9 6.3 54.0 

Female HIV-EI 4 4 50.0 50.0 25.0 50.0 25.0 0.0 75.0 

HIV-EU 67 60 36.7 63.3 28.3 48.3 8.3 15.0 71.7 

Total 71 64 37.5 62.5 28.1 48.4 9.4 14.1 71.9 

Total HIV-EI 11 10 50.0 50.0 30.0 40.0 20.0 10.0 70.0 

HIV-EU 129 117 45.3 54.7 37.6 44.4 7.7 10.3 62.4 

Total 140 127 45.7 54.3 37.0 44.1 8.7 10.2 63.0 

0-4 

years 

Male HIV-EI 20 18 22.2 77.8 11.1 66.7 11.1 11.1 88.9 

HIV-EU 276 233 35.6 64.4 25.8 57.1 9.9 7.3 74.2 

Total 296 251 34.7 65.3 24.7 57.8 10.0 7.6 75.3 

Female HIV-EI 12 10 20.0 80.0 10.0 70.0 10.0 10.0 90.0 

HIV-EU 269 234 30.8 69.2 21.8 56.0 9.0 13.2 78.2 

Total 281 244 30.3 69.7 21.3 56.6 9.0 13.1 78.7 

Total HIV-EI 32 28 21.4 78.6 10.7 67.9 10.7 10.7 89.3 

HIV-EU 545 467 33.2 66.8 23.8 56.5 9.4 10.3 76.2 

Total 577 495 32.5 67.5 23.0 57.2 9.5 10.3 77.0 

>-2SD=Adequate. <-2SD=Less-than-adequate. All values mentioned are in percentage 

upon the number of children measured twice, except for the number of children. 
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Fig. 67. Share of unique children by trajectory of HAZ and age. 

 

N of children: Male: N1=<12 months=90, N2=12-23 months=48, N3=24-35 months=50, 

N4=36-47 months=63; Female: N1=66, N2=56, N3=58, N4=64; HIV-EI: N1=7, N2=6, 

N3=5, N4=10; HIV-EU: N1=149, N2=98, N3=103, N4=117; Total: N1=156, N2=104, 

N3=108, N4=127. 

 

children, tend to achieve adequate HFA status in the higher age groups more quickly than 

the HIV-EI children. 

 

In the total group of HIV-exposed children, around one-third of the male (34.7%) and the 

female (30.3%) children had adequate HFA, while the remaining did not. Thus, gender 

differentials appeared to be similar among the children having adequate and inadequate 

HFA. The share of the male children having adequate HFA was about a quarter (25.6%) in 

the baseline age group of 0-11 months; this dropped to 14.6% in the baseline age group of 

12-23 months, and then increased in the subsequent higher baseline age groups of 24-35 

(46.0%) and 36-47 (54.0%) months. That is, there was an increasing trend in the share of 

male children having adequate HFA with the increase in the age at the baseline, after an 

initial drop among the children of the baseline age of 12-23 months. On the other hand, the 

share of the female children having adequate HFA was 22.7%, 33.9%, 27.6% and 37.5% 

in the baseline age groups of 0-11, 12-23, 24-35 and 36-47 months respectively. That is, 
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there was a fluctuating-but-increasing trend in the share of the female children having 

adequate HFA with the increase in the age at the baseline. The share of the male children 

having adequate HFA were higher than that of the female children in the baseline age 

groups of 0-11, 24-35 and 36-47 months, while the share of such female children was 

higher than that of the male children in the baseline age group of 12-23 months. Or in other 

words, a higher share of the male children, whose majority were having inadequate HFA 

like the female children, initially tend to deteriorate in their HFA status in the year 2, but  

subsequently regain the adequate HFA status more quickly in the higher age groups beyond 

24 months; while, compared to the male children, a higher share of the female children had 

inadequate HFA status in all the age groups (except in year 2, comparatively, due to the 

deterioration of the male children), and had a slower-but-increasing trend in achieving 

adequate HFA status with the increase in the age. The differentials and trends observed in 

the HIV-EU children by gender were similar to that in the total group. The trajectory of the 

HFA status of the children is described against this background. 

 

(b) Always-adequate and ever-inadequate HFA status: In the 12-24 months of follow-

up, 23.0% of the total 0-47 month HIV-exposed children (from among the 32.5% of the 

initially-HFA-adequate HIV-exposed children; or 70.8% of the initially-HFA-adequate 

HIV-exposed children) were found to be having always-adequate HFA status throughout 

the study period, while the remaining 9.5% (or 29.2% of the initially-HFA-adequate HIV-

exposed children) deteriorated. The share of the always-HFA-adequate HIV-exposed 

children among both the total HIV-exposed (0-11 months=10.3%, 12-23 months=17.3%, 

24-35 months=30.6%, 36-47 months=37.0%) and the initially-HFA-adequate HIV-

exposed children (0-11 months=42.1%, 12-23 months=69.2%, 24-35 months=84.6%, 36-

47 months=81.0%) increased with the increase in the baseline age.  

 

That is: 

 the chance for having always-adequate HFA (healthy) status for an HIV-exposed 

child was 23.0%, and this chance increased with the age of the child from 10.3% 

for 0-11 months of age to 37.0% for 36-47 months of age;  
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 if the HIV-exposed child was ever-identified with adequate HFA, his/her chance of 

always remaining so was 70.8%, and this chance also increased with the age of the 

child from 42.1% for 0-11 months to 81.0% for 36-47 months of age; and,  

 77.0% of the total HIV-exposed children had inadequate HFA ever, and they 

needed to have support to maintain their HFA status as adequate in their life below 

5 years of age; and that this support needs to be continuous and for all the HIV-

exposed children, including those with an adequate HFA status, as 29.2% of such 

children tend to deteriorate. 

 

10.7% of the total HIV-EI (from among the 21.4% of the initially-HFA-adequate HIV-EI 

children; or 50.0% of the initially-HFA-adequate HIV-EI children) and 23.8% of the total 

HIV-EU (from among the 33.2% of the initially-HFA-adequate HIV-EU children; or 

71.6% of the initially-HFA-adequate HIV-EU children) children had always-adequate 

HFA, while the remaining 10.7% of the total HIV-EI (or 50.0% of the initially-HFA-

adequate HIV-EI children) and 9.4% of the total HIV-EU (or 28.4% of the initially-HFA-

adequate HIV-EU children) children deteriorated. Thus, the share of the always-HFA-

adequate HIV-EI children (with respect to both the total HIV-EI and the initially-HFA-

adequate HIV-EI children) was lower than that of such HIV-EU children (with respect to 

both the total HIV-EU and the initially-HFA-adequate HIV-EU children).  

 

The share of the always-HFA-adequate HIV-EI children among the total HIV-EI children 

was nil for 0-35 months of age at baseline, while it was 30.0% for the 36-47 months of age. 

The corresponding proportions with respect to the initially-HFA-adequate HIV-EI children 

were 0.0%, 0.0%, 0.0% and 60.0% in the baseline age groups of 0-11, 12-23, 24-35 and 

36-47 months respectively. On the other hand, the share of the always-HFA-adequate HIV-

EU children among the total HIV-EU children increased with the increase in the baseline 

age (0-11 months=10.7%; 12-23 months=18.4%; 24-35 months=32.0%; 36-47 

months=37.6%). The corresponding proportions with respect to the initially-HFA-

adequate HIV-EU children were 43.2%, 69.2%, 84.6% and 83.0% in the baseline age 

groups of 0-11, 12-23, 24-35 and 36-47 months respectively, which also increased with the 

increase in the age at the baseline. Thus, the share of the always-HFA-adequate HIV-EI 
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children (with respect to both the total HIV-EI and the initially-HFA-adequate HIV-EI 

children) was lesser than the share of the always-HFA-adequate HIV-EU children (with 

respect to both the total HIV-EU and the initially-HFA-adequate HIV-EU children) in all 

the baseline age groups. 

 

That is: 

 the overall chance for having always-adequate HFA (healthy) status for an HIV-EI 

child was 10.7%; and, this chance increased with the age of the HIV-EI child from 

0.0% for 0-11 months of age to 30.0% for 36-47 months of age;  

 if the HIV-EI child was ever-identified with adequate HFA, his/her chance of 

always remaining so was a maximum of 50.0%; and, this increased with the age of 

such HIV-EI child from 0.0% for 0-11 months to 50.0% for 36-47 months of age;  

 the overall chance for having always-adequate HFA (healthy) status for an HIV-

EU child was 23.8%; and, this chance increased with the age of the HIV-EU child 

from 10.7% for 0-11 months of age to 37.6% for 36-47 months of age;  

 if the HIV-EU child was ever-identified with adequate HFA, his/her chance of 

always remaining so was 71.6%; and, this increased with the increase in the age of 

such HIV-EU child from 43.2% for 0-11 months to 83.0% for 36-47 months of age; 

 89.3% of the HIV-EI and 76.2% of the HIV-EU children were having ever-

inadequate HFA, and they needed to have support to maintain their HFA status as 

adequate in their life below 5 years of age; and that the support needs to be 

continuous and for all the HIV-EI and HIV-EU children, including those with an 

adequate HFA status, as 50.0% of such HIV-EI and 28.4% of such HIV-EU 

children tend to deteriorate.  

 

24.7% of the male (from among the 34.7% of the initially-HFA-adequate male children; or 

71.3% of the initially-HFA-adequate male children) and 21.3% of the female (from among 

the 30.3% of the initially-HFA-adequate female children; or 70.3% of the initially-HFA-

adequate female children) children had always-adequate HFA, while the remaining 10.0% 

of the male (or 28.7% of the initially-HFA-adequate male children) and 9.0% of the female 

(or 29.7% of the initially-HFA-adequate female children) children deteriorated. Thus, the 
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share of the always-HFA-adequate female children (with respect to both the total female 

and the initially-HFA-adequate female children) was lower than the share of the always-

HFA-adequate male children (with respect to both the total male and the initially-HFA-

adequate male children). 

 

The share of the always-HFA-adequate male children among the total male children were 

12.2%, 6.3%, 38.0% and 46.0% for 0-11, 12-23, 24-35, and 36-47 months of baseline age, 

respectively. The corresponding proportions with respect to the initially-HFA-adequate 

male children were 47.8%, 42.9%, 82.6% and 85.3% in the baseline age groups of 0-11, 

12-23, 24-35, and 36-47 months, respectively. That is, there was an increasing trend in the 

share of the always-HFA-adequate male children (with respect to both the total male and 

the initially-HFA-adequate male children) with the increase in the baseline age, after an 

initial drop among the children of baseline age 12-23 months. On the other hand, the share 

of the always-HFA-adequate female children among the total female children were 7.6%, 

26.8%, 24.1% and 28.1% in the baseline age groups of 0-11, 12-23, 24-35 and 36-47 

months respectively. The corresponding proportions with respect to the initially-HFA-

adequate female children were 33.3%, 78.9%, 87.5% and 75.0% in the baseline age groups 

of 0-11, 12-23, 24-35, and 36-47 months, respectively. That is, there was a fluctuating-but-

increasing trend in the share of the always-HFA-adequate female children (with respect to 

both the total female and the initially-HFA-adequate female children) with the increase in 

the baseline age. Even, the initial low share of always-HFA-adequate female children of 

baseline age 0-11 months could be due to withholding the otherwise possible higher shares 

by some reason happening in <12 months of age; the reason could be the same as that is 

happening for the male children in the 12-23 months of age, thereby reducing the share of 

always-HFA-adequate male in that age group (like the stopping of breastfeeding or 

initiation on other foods). Thus, the share of the always-HFA-adequate male children (with 

respect to both the total male and the initially-HFA-adequate male children) was higher 

than that of the always-HFA-adequate female children (with respect to both the total female 

and the initially-HFA-adequate female children) in the baseline age groups of 0-11, 24-35 

and 36-47 months; while these share of such female children was higher than that of such 

male children in the baseline age group of 12-23 months.  
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That is: 

 the overall chance for having always-adequate HFA (healthy) status for a male 

child was 24.7%; and, this chance increased with the increase in the age of the male 

child from 12.2% for 0-11 months to 46.0% for 36-47 months of age;  

 if the male child was ever-identified with adequate HFA, his chance of always 

remaining so was 71.3%; and, this chance increased with the increase in the age of 

such male child from 47.8% for 0-11 months to 85.3% for 36-47 months of age;  

 the overall chance for having always-adequate HFA (healthy) status for a female 

child was 21.3%; and, this chance increased with the increase in the age of the 

female child from 7.6% for 0-11 months to 28.1% for 36-47 months of age; 

 if the female child was ever-identified with adequate HFA, her chance of always 

remaining so was 70.3%; and, this chance increased with the increase in the age of 

such female child from 33.3% for 0-11 months to 75.0% for 36-47 months of age; 

 this suggested similar gender differentials in the total group of HIV-exposed 

children for having a healthy (always-adequate HFA status), even though the male 

children had a better chance for remaining so in the life after 24 months of age, 

compared to the female children;  

 this suggested a similar chance for the male and the female HIV-EU children for 

deterioration from an adequate HFA status; and, 

 75.3% of the male and 78.7% of the female children had ever-inadequate HFA, and 

they needed to have support to maintain their HFA status as adequate in their life 

below 5 years of age; and that the support needs to be continuous and for all the 

male and female children, including those with adequate HFA, as 28.7% of such 

male and 29.7% of such female children tend to deteriorate. 

 

(c) Always-inadequate HFA status: In the 12-24 months of follow-up, 57.2% of the total 

0-47 month HIV-exposed children (from among the 67.5% of the initially-HFA-inadequate 

HIV-exposed children; or 84.7% of the initially-HFA-inadequate HIV-exposed children) 

were found to be having always-inadequate HFA status throughout the study period, while 

the remaining 10.3% (or 15.3% of the initially-HFA-inadequate HIV-exposed children) 

improved. The share of the always-HFA-inadequate HIV-exposed children among the total 
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HIV-exposed children decreased with the increase in the baseline age, after an initial spike 

at 12-23 months (0-11 months=61.5%, 12-23 months=68.3%, 24-35 months=55.6%, 36-

47 months=44.1%). The share of the always-HFA-inadequate HIV-exposed children 

among the initially-HFA-inadequate HIV-exposed children increased in the 12-35 month 

baseline age and reverted to the year-1-level in the 36-47 month baseline age (0-11 

months=81.4%, 12-23 months=91.0%, 24-35 months=87.0%, 36-47 months=81.2%).  

 

That is: 

 the chance for having always-inadequate HFA (unhealthy) status for an HIV-

exposed child was 57.2%, and this chance decreased with the increase in the age of 

the child from 61.5% for 0-11 months to 44.1% for 36-47 months of age; and,  

 if the HIV-exposed child was ever-identified with inadequate HFA, his/her chance 

of always remaining so was 84.7%, and this chance remained above 81.2% in all 

the age groups.  

 

67.9% of the HIV-EI (from among the 78.6% of the initially-HFA-inadequate HIV-EI 

children; or 86.4% of the initially-HFA-inadequate HIV-EI children) and 56.5% of the 

HIV-EU (from among the 66.8% of the initially-HFA-inadequate HIV-EU children; or 

84.6% of the initially-HFA-inadequate HIV-EU children) children had always-inadequate 

HFA, while the remaining 10.7% of the HIV-EI (or 13.6% of the initially-HFA-inadequate 

HIV-EI children) and 10.3% of the HIV-EU (or 15.4% of the initially-HFA-inadequate 

HIV-EU children) children improved. Thus, the share of the always-HFA-inadequate HIV-

EI children (with respect to both the total HIV-EI and the initially-HFA-inadequate HIV-

EI children) was higher than the share of the always-HFA-inadequate HIV-EU children 

(among both the total HIV-EU and the initially-HFA-inadequate HIV-EU children).  

 

The share of the always-HFA-inadequate HIV-EI children among the total HIV-EI children 

were 71.4%, 83.3%, 100.0%, and 40.0%, and among the initially-HFA-inadequate HIV-EI 

children were 83.3%, 83.3%, 100.0% and 80.0%, in the baseline age groups of 0-11, 12-

23, 24-35 and 36-47 months respectively. On the other hand, the share of the always-HFA-

inadequate HIV-EU children among the total HIV-EU children decreased with the increase 
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in the baseline age, after an initial spike at 12-23 months (0-11 months=61.1%, 12-23 

months=67.3%, 24-35 months=53.4%, 36-47 months=44.4%); and their share among the 

initially-HFA-inadequate HIV-EU children increased in the baseline age of 12-35 months 

and reverted to the year-1-level in the 36-47 months of baseline age (0-11 months=81.3%, 

12-23 months=91.7%, 24-35 months=85.9%, 36-47 months=81.3%). Thus, even though a 

pattern could not be drawn clearly, the share of the always-HFA-inadequate HIV-EI 

children (with respect to both the total HIV-EI and the initially-HFA-inadequate HIV-EI 

children) tend to be higher than that of the always-HFA-inadequate HIV-EU children (with 

respect to both the total HIV-EU and the initially-HFA-inadequate HIV-EU children) in all 

the baseline age groups. 

 

That is: 

 the overall chance for having always-inadequate HFA (unhealthy) status for an 

HIV-EI child was 67.9%; and, this ranged between 40-100% in any age group;  

 if the HIV-EI child was ever-identified with inadequate HFA, his/her chance of 

always remaining so was a maximum of 86.4%; and, this chance was more than 

80.0% in any age group;  

 the overall chance for having always-inadequate HFA (unhealthy) status for an 

HIV-EU child was 56.5%; and, this decreased with the increase in the age of the 

HIV-EU child from 61.1% for 0-11 months to 44.4% for 36-47 months of age;  

 if the HIV-EU child was ever-identified with inadequate HFA, his/her chance of 

always remaining so was 84.6%; and, this chance remained above 81.2% in all the 

age groups; and, 

 as such, once inadequate for age, the chance of both the HIV-EI and the HIV-EU 

children to improve their HFA was very less (~15%). 

 

57.8% of the male (from among the 65.3% of the initially-HFA-inadequate male children; 

or 88.4% of the initially-HFA-inadequate male children) and 56.6% of the female (from 

among the 69.7% of the initially-HFA-inadequate female children; or 81.2% of the 

initially-HFA-inadequate female children) children had always-inadequate HFA, while the 

remaining 7.6% of the male (or 11.6% of the initially-HFA-inadequate male children) and 
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13.1% of the female (or 18.8% of the initially-HFA-inadequate female children) children 

improved. Thus, the share of the always-HFA-inadequate female children (with respect to 

both the total female and the initially-HFA-inadequate female children) was lower than the 

share of the always-HFA-inadequate male children (with respect to both the total male and 

the initially-HFA-inadequate male children). 

 

The share of the always-HFA-inadequate male children among the total male children 

decreased with the increase in the baseline age, after an initial spike at the 12-23 months 

(0-11 months=66.7%, 12-23 months=75.0%, 24-35 months=48.0%, 36-47 months= 

39.7%); and their share among the initially-HFA-inadequate male children decreased with 

the increase in the baseline age (0-11 months=89.6%, 12-23 months=87.8%, 24-35 

months=88.9%, 36-47 months=86.2%). On the other hand, the share of the always-HFA-

inadequate female children among the total female children decreased with increase in the 

baseline age, after an initial spike at the 12-35 months (0-11 months=54.5%, 12-23 

months=62.5%, 24-35 months=62.1%, 36-47 months=48.4%); and their share among the 

initially-HFA-inadequate female children increased in the baseline age of 12-23 months 

and reverted to the near-year-1-level in the 36-47 months of baseline age (0-11 

months=70.6%, 12-23 months=94.6%, 24-35 months=85.7%, 36-47 months=77.5%). 

Thus, the share of the always-HFA-inadequate male children (among the total male 

children) was higher than that of such female children (among the total female children) in 

the baseline age of <24 months, while this share of such female children was higher than 

that of such male children in the baseline age of >24 months. The share of the always-

HFA-inadequate male children (among the initially-HFA-inadequate male children) was 

higher than that of such female children (among the initially-HFA-inadequate female 

children) in the baseline age 0-11, 24-35 and 36-47 months, while this share of such female 

children was higher than that of such male children in the baseline age 12-23 months.  

 

That is: 

 the overall chance for having always-inadequate HFA (unhealthy) status for a male 

child was 57.8%; and, this chance decreased with the increase in the age of the male 

child from 66.7% for 0-11 months of age to 39.7% for 36-47 months of age;  
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 if the male child was ever-identified with inadequate HFA, his chance of always 

remaining so was 88.4%; and, this chance decreased with the increase in the age of 

such male child from 89.6% for 0-11 months to 86.2% for 36-47 months of age;  

 the overall chance for having always-inadequate HFA (unhealthy) status for a 

female child was 56.6%; and, this remained above 48.4% in all the age groups;  

 if the female child was ever-identified with inadequate HFA, her chance of always 

remaining so was 81.2%; and, this remained above 70.6% in all the age groups;  

 this suggested the near-equal chance for the male and female child to be remaining 

unhealthy (always-inadequate HFA); and the slightly higher chance for the female 

children to regain the adequate HFA status once she experienced an inadequate 

HFA, compared to the male children. 

 

(d) Changes in the HFA status: The switch in the HFA status was due to the children 

either improving or dropping from their baseline HFA status. In the 12-24 months of 

follow-up, 10.3% of the total HIV-exposed children (or 15.3% of the initially-HFA-

inadequate HIV-exposed children) improved their initial inadequate HFA status, while 

9.5% (or 29.2% of the initially-HFA-adequate HIV-exposed children) deteriorated from 

their initial adequate HFA status. As such, 19.8% of the HIV-exposed children had a 

chance to change their initial HFA status in the subsequent 12-24 months of life; and, there 

was nearly two-times higher chance for the initially-HFA-adequate HIV-exposed children 

to deteriorate compared to the initially-HFA-inadequate HIV-exposed children’s chance 

for improvement, despite the shares of the HIV-exposed children improving and 

deteriorating being near-similar among the total HIV-exposed children.  

 

Among the total HIV-exposed children, the shares of the improving children were equal 

to, lesser than and higher than those deteriorating in the 0-11, 12-23 and 24+ months of the 

age at baseline (0-11 months=14.1% and 14.1%, 12-23 months=6.7% and 7.7%, 24-35 

months=8.3% and 5.6%, 36-47 months=10.2% and 8.7%; improving and deteriorating, 

respectively). That is, the chance for the improvement and deterioration was maximum for 

the HIV-exposed children in the baseline age of 0-11 months (in the follow-up year 2). The 

share of the total HIV-exposed children experiencing changes in the HFA status was 



237 

 

highest in the baseline age of <12 months (28.2%), followed by 36-47 months (18.9%), 

12-23 months (14.4%) and 24-35 months (13.9%) in the decreasing order.  

 

However, by considering the shares of the HIV-exposed children improving and 

deteriorating with respect to their initial HFA status (inadequate and adequate, 

respectively), that of those improving was lesser than that of those deteriorating in the <36 

months of the baseline age, while it was near-similar for the 36-47 months (0-11 months= 

18.6% and 57.9%, 12-23 months=9.0% and 30.8%, 24-35 months=13.0% and 15.4%, 36-

47 months=18.8% and 19.0%; improving and deteriorating, respectively). In short, the 

HIV-exposed children of the baseline age of 0-11 months tend to have the maximum 

chance for changes in their HFA status in the follow-up year 2, with the near-equal chance 

for both improvement and deterioration from their initial HFA status. Similarly, the follow-

up year 3 was having more chance for deterioration from their adequate HFA status of 

baseline age of 12-23 months; the follow-up year 4 witnessed the revival of the chance of 

improvement from their inadequate HFA status of baseline age of 24-35 months; and the 

HFA status stabilized again with the improvement overriding the deterioration in the 

follow-up year 5. This drew a pattern with two spikes for the improvement in the HFA 

status: the first in the year 2 and the second in the year 5; with the deterioration following 

the improvement in the spike and drop. 

 

During the 12-24 months’ follow-up, 10.7% of the total HIV-EI children (or 13.6% of the 

initially-HFA-inadequate HIV-EI children) improved their initial inadequate HFA status, 

while 10.7% (or 50.0% of the initially-HFA-adequate HIV-EI children) deteriorated from 

their initial adequate HFA status. As such, 21.4% of the total HIV-EI children had a chance 

to change their initial HFA status in the subsequent 12-24 months of life.  

 

Among the total HIV-EI children, the shares of the improving and the deteriorating HIV-

EI children were 14.3% and 14.3%, 16.7% and 0.0%, 0.0%, and 0.0%, and 10.0% and 

20.0% in the baseline age of 0-11, 12-23, 24-35 and 36-47 months, respectively. The shares 

of the HIV-EI children experiencing changes in the HFA status were (respectively) 28.6%, 

16.7%, 0.0% and 30.0% in the baseline age groups of <12, 12-23, 24-35 and 36-47 months.  
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However, by considering the shares of the HIV-EI children improving and deteriorating 

with respect to their initial HFA status (inadequate and adequate, respectively), that of 

those improving and deteriorating were 16.7% and 100.0%, 16.7% and 0.0%, 0.0%, and 

0.0%, and 20.0% and 40.0%, in the baseline age groups of <12, 12-23, 24-35 and 36-47 

months (respectively). Since very small numbers of the HIV-EI children were included in 

each of the baseline age groups, inferring on a pattern on the HIV-EI children was deemed 

less relevant, despite an empirical weight for the deterioration among the changes, among 

the total HIV-EI children and in all the age groups. 

 

In the 12-24 months of follow-up, 10.3% of the HIV-EU children (or 15.4% of the initially-

HFA-inadequate HIV-EU children) improved their initial inadequate HFA status, while 

9.4% (or 28.4% of the initially-HFA-adequate HIV-EU children) deteriorated from their 

initial adequate HFA status. As such, 19.7% of the total HIV-EU children had a chance to 

change their initial HFA status in the subsequent 12-24 months of life (which was slightly 

lesser than that of the HIV-EI children); and, there was nearly two-times higher chance for 

the initially-HFA-adequate HIV-EU children to deteriorate compared to the initially-HFA-

inadequate HIV-EU children’s chance for improvement (the trend was similar among the 

HIV-EI children, except for the magnitude of the deterioration and the sharper spike), 

despite the shares of the HIV-EU children improving and deteriorating being near-similar 

among the total HIV-EU children. 

 

Among the total HIV-EU children, the shares of the improving HIV-EU children were 

equal to, lesser than and higher than that of those deteriorating in the 0-11, 12-23 and 24+ 

months of the age at baseline (0-11 months=14.1% and 14.1%, 12-23 months=6.1% and 

8.2%, 24-35 months=8.7% and 5.8%, 36-47 months=10.3% and 7.7%; improving and 

deteriorating, respectively). That is, the chance for the improvement and deterioration was 

maximum in the follow-up year 2. The share of the HIV-EU children experiencing changes 

in the HFA status was highest among the baseline age of <12 months (28.2%), followed 

by 36-47 months (18.0%), 24-35 months (14.5%) and 12-23 months (14.3%) in the 

decreasing order.  
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However, by considering the shares of the HIV-EU children improving and deteriorating 

with respect to their initial HFA status (inadequate and adequate, respectively), the share 

of those improving was lesser than that of those deteriorating in the <36 months of the 

baseline age, while it was marginally higher for the 36-47 months (0-11 months=18.8% 

and 56.8%, 12-23 months=8.3% and 30.8%, 24-35 months=14.1% and 15.4%, 36-47 

months=18.8% and 17.0%; improving and deteriorating, respectively). In short, the follow-

up year 2 of the HIV-EU children tend to be having maximum chance for changes in the 

HFA status of the baseline age of 0-11 months, with near-equal chance for both 

improvement and deterioration from their initial HFA status; the follow-up year 3 was 

having more chance for deterioration from their HFA status of the baseline age 12-23 

months; the follow-up years 4 and 5 witnessed the revival of the chance for improvement 

from their inadequate HFA status of the baseline age of 24-47 months; and, the HFA status 

tend to stabilize by the end of follow-up year 5, with the near-equal improvement and 

deterioration at a lower magnitude compared to the year 1. This drew a pattern with two-

spikes for the improvement in the HFA status: the first in year 2 and the second in year 5; 

with the deterioration following the improvement in the spike and drop. 

 

In the 12-24 months of follow-up, 7.6% of the male children (or 11.6% of the initially-

HFA-inadequate male children) improved their initial inadequate HFA status, while 10.0% 

(or 28.7% of the initially-HFA-adequate male children) deteriorated from their initial 

adequate HFA status. As such, 17.6% of the total male children had a chance to change 

their initial HFA status in the subsequent 12-24 months of life, with the improvement lesser 

than the deterioration; and, there was nearly 2.5-times higher chance for the initially-HFA-

adequate male children to deteriorate compared to the initially-HFA-inadequate male 

children’s chance for improvement.  

 

Among the total male children, the share of those improving was lesser than that of those 

deteriorating in the 0-11 and 24+ months of the baseline age, and higher in the 12-23 

months (0-11 months=7.8% and 13.3%, 12-23 months=10.4% and 8.3%, 24-35 months= 

6.0% and 8.0%, 36-47 months=6.3% and 7.9%; improving and deteriorating respectively). 

That is, the chance for the improvement was maximum in the follow-up year 3, and that 
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for deterioration was maximum in the follow-up year 2. The share of the male children 

experiencing changes in the HFA status decreased with the increase in the baseline age till 

36 months and flattened off subsequently (0-11 months=21.1%, 12-23 months=18.7%, 24-

35 months=14.0%, 36-47 months=14.2%).  

 

However, the share of those improving male children (from initial inadequate HFA status) 

was lesser than that of those deteriorating (from initial adequate HFA status) in the baseline 

age <36 months, while it was nearly equal in the 36-47 months (0-11 months=10.4% and 

52.2%, 12-23 months=12.2% and 57.1%, 24-35 months=11.1% and 17.4%, 36-47 

months=13.8% and 14.7%; improving and deteriorating, respectively). In short, the follow-

up year 2 of the male children tend to have maximum chance for changes in the HFA status 

of baseline age of 0-11 months, with the deterioration having near-double chance than the 

improvement from their initial HFA status; from the follow-up year 3 onwards, the 

deterioration seems to be more or less constant; however, the share of improvement was 

transiently (perhaps due to the sharp drop in the deterioration share) increased above the 

deterioration in the follow-up year 3, and then dropped to marginally-below-deterioration-

level in the follow-up years 4 and 5.  

 

In the 12-24 months of follow-up, 13.1% of the female children (or 18.8% of the initially-

HFA-inadequate female children; which was higher than that of the male children) 

improved their initial inadequate HFA status, while 9.0% (or 29.7% of the initially-HFA-

adequate female children; which was near-equal to that of the male children) deteriorated 

from their initial adequate HFA status. As such, 22.1% of the total female children had a 

chance to change their initial HFA status in the subsequent 12-24 months of life (which 

was higher than that of the male children), with the improvement more than the 

deterioration (unlike the male children); and, there was nearly 1.5-times higher chance for 

the initially-HFA-adequate female children to deteriorate compared to the initially-HFA-

inadequate female children’s chance for improvement (the trend was similar among the 

male children, except for the magnitude of the deterioration which was higher for the male 

children; hence the chance of the female children to deteriorate from an adequate HFA 

status was lesser than that for the male children).  
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Among the total female children, the share of those improving was higher than that of those 

deteriorating in the baseline age of 0-11 and 24+ months, and lower in the 12-23 months 

(0-11 months=22.7% and 15.2%, 12-23 months=3.6% and 7.1%, 24-35 months= 10.3% 

and 3.4%, 36-47 months=14.1% and 9.4%; improving and deteriorating, respectively; 

unlike that for the male children, which was in a reverse pattern). That is, the chance for 

the improvement (unlike the male children, which was in the follow-up year 3 and nearly 

less than one-half of that of the female children) and deterioration (like the male children, 

but slightly higher) was maximum in the follow-up year 2. The share of the female children 

experiencing changes in the HFA status was highest among the baseline age of <12 months 

(37.9%), followed by 36-47 months (23.5%), 24-35 months (13.7%) and 12-23 months 

(10.7%) in the decreasing order (unlike the trend among the male children, which flattened 

off from the baseline age of 24+ months and was smaller for 0-11 months of age).  

 

However, the share of the improving female children (from an initial inadequate HFA 

status) was lesser than that of those deteriorating (from an initial adequate HFA status) in 

the baseline age of <24 months (unlike <36 months for the male children), while it was 

marginally higher for the 24+ months (unlike 36-47 months for the male children; 0-11 

months=29.4% and 66.7%, 12-23 months=5.4% and 21.1%, 24-35 months=14.3% and 

12.5%, 36-47 months=22.5% and 25.0%; improving and deteriorating, respectively). In 

short, the follow-up year 2 of the female children tend to be having maximum chance for 

changes in the HFA status of baseline age 0-11 months, with the deterioration having near-

1.5-times higher chance than the improvement from their initial HFA status; the 

improvement dropped to its minimum in the follow-up year 3 and then increased ahead of 

the deterioration in the follow-up years 4 and 5; the deterioration dropped to its minimum 

in the follow-up year 4 and then increased subsequent to the improvement in the follow-up 

year 5. This drew a pattern with two-spikes for the improvement in the HFA status: in year 

2 and 5; with the deterioration following the improvement in the spike and drop. Thus, the 

pattern for the female children largely showed improvement in the HFA status, but that of 

the male children a delayed improvement. 
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4.1.3.2. Weight for age. 

 

The trajectory of WFA status of the unique children (0-47 months of age) through the 12-

24 months of subsequent life (classified in the graver group of inadequate WFA) is given 

in table 31 and figure 68.  

 

(a) Baseline scenario: At the baseline, 45.1% of the total HIV-exposed children had 

adequate WFA status, while the remaining 54.9% did not. The share of the total children 

with adequate WFA was 38.1%, 50.0%, 45.0% and 50.0% in the baseline age groups of 0-

11, 12-23, 24-35, and 36-47 months, respectively. That is, there was a fluctuating-but-

increasing trend in the share of the total children having adequate WFA with the increase 

in the age at the baseline.  

 

In the total group of HIV-exposed children, 39.3% of the HIV-EI children and 45.5% of 

the HIV-EU children had adequate WFA, while the remaining did not. Thus, the share of 

the HIV-EI children with adequate WFA was lower than the share of the HIV-EU children. 

The share of the HIV-EI children with adequate WFA status was 28.6%, 33.3%, 60.0% 

and 40.0% in the baseline age groups of 0-11, 12-23, 24-35, and 36-47 months, 

respectively. On the other hand, the share of the HIV-EU children with adequate WFA was 

38.6%, 51.0%, 44.2% and 50.8% in the baseline age groups of 0-11, 12-23, 24-35 and 36-

47 months respectively. That is, there was a fluctuating-but-increasing trend in the share 

of the HIV-EU children having adequate WFA with the increase in the age at the baseline. 

The share of the HIV-EI children with adequate WFA was lesser than that of the HIV-EU 

children in the baseline age groups of 0-11, 12-23 and 36-47 months, while it was higher 

among the HIV-EI group in the baseline age group of 24-35 months (possibly due to the 

smaller number of the HIV-EI children included in the study). Thus, in all the baseline age 

groups, the share of the HIV-EI children tend to be lower than the share of the HIV-EU 

children. Or in other words, this could indicate the likely chance of the HIV-EI children to 

be having inadequate WFA than the HIV-EU children in all the age groups, in a cross-

sectional approach; and that, a higher share of the HIV-EU children, whose majority were  
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Table 31. The pattern of WFA by the trajectory of WAZ scores of unique children. 

Characteristics No. of 
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<12 

months 

Male HIV-EI 6 5 40.0 60.0 20.0 60.0 20.0 0.0 80.0 

HIV-EU 116 85 36.8 63.2 29.9 32.2 6.9 31.0 70.1 

Total 122 90 37.0 63.0 29.3 33.7 7.6 29.3 70.7 

Female HIV-EI 4 2 0.0 100.0 0.0 50.0 0.0 50.0 100.0 

HIV-EU 88 64 40.9 59.1 25.8 37.9 15.2 21.2 74.2 

Total 92 66 39.7 60.3 25.0 38.2 14.7 22.1 75.0 

Total HIV-EI 10 7 28.6 71.4 14.3 57.1 14.3 14.3 85.7 

HIV-EU 204 149 38.6 61.4 28.1 34.6 10.5 26.8 71.9 

Total 214 156 38.1 61.9 27.5 35.6 10.6 26.3 72.5 

12-23 

months 

Male HIV-EI 4 4 25.0 75.0 0.0 75.0 25.0 0.0 100.0 

HIV-EU 45 44 45.5 54.5 34.1 45.5 11.4 9.1 65.9 

Total 49 48 43.8 56.3 31.3 47.9 12.5 8.3 68.8 

Female HIV-EI 2 2 50.0 50.0 50.0 50.0 0.0 0.0 50.0 

HIV-EU 56 54 55.6 44.4 37.0 38.9 18.5 5.6 63.0 

Total 58 56 55.4 44.6 37.5 39.3 17.9 5.4 62.5 

Total HIV-EI 6 6 33.3 66.7 16.7 66.7 16.7 0.0 83.3 

HIV-EU 101 98 51.0 49.0 35.7 41.8 15.3 7.1 64.3 

Total 107 104 50.0 50.0 34.6 43.3 15.4 6.7 65.4 

24-35 

months 

Male HIV-EI 3 3 66.7 33.3 33.3 33.3 33.3 0.0 66.7 

HIV-EU 53 47 51.1 48.9 42.6 42.6 8.5 6.4 57.4 

Total 56 50 52.0 48.0 42.0 42.0 10.0 6.0 58.0 

Female HIV-EI 2 2 50.0 50.0 50.0 50.0 0.0 0.0 50.0 

HIV-EU 58 56 38.6 61.4 35.1 56.1 3.5 5.3 64.9 
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Characteristics No. of 

children 

At 

baseline 

WFA status in the subsequent 12-

24 months of age 
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Total 60 58 39.0 61.0 35.6 55.9 3.4 5.1 64.4 

Total HIV-EI 5 5 60.0 40.0 40.0 40.0 20.0 0.0 60.0 

HIV-EU 111 103 44.2 55.8 38.5 50.0 5.8 5.8 61.5 

Total 116 108 45.0 55.0 38.5 49.5 6.4 5.5 61.5 

36-47 

months 

Male HIV-EI 7 6 50.0 50.0 33.3 50.0 16.7 0.0 66.7 

HIV-EU 62 57 60.3 39.7 50.0 34.5 10.3 5.2 50.0 

Total 69 63 59.4 40.6 48.4 35.9 10.9 4.7 51.6 

Female HIV-EI 4 4 25.0 75.0 25.0 50.0 0.0 25.0 75.0 

HIV-EU 67 60 41.7 58.3 28.3 55.0 13.3 3.3 71.7 

Total 71 64 40.6 59.4 28.1 54.7 12.5 4.7 71.9 

Total HIV-EI 11 10 40.0 60.0 30.0 50.0 10.0 10.0 70.0 

HIV-EU 129 117 50.8 49.2 39.0 44.9 11.9 4.2 61.0 

Total 140 127 50.0 50.0 38.3 45.3 11.7 4.7 61.7 

0-4 

years 

Male HIV-EI 20 18 44.4 55.6 22.2 55.6 22.2 0.0 77.8 

HIV-EU 276 233 47.0 53.0 38.1 37.3 8.9 15.7 61.9 

Total 296 251 46.9 53.1 37.0 38.6 9.8 14.6 63.0 

Female HIV-EI 12 10 30.0 70.0 30.0 50.0 0.0 20.0 70.0 

HIV-EU 269 234 43.9 56.1 31.2 46.8 12.7 9.3 68.8 

Total 281 244 43.3 56.7 31.2 47.0 12.1 9.7 68.8 

Total HIV-EI 32 28 39.3 60.7 25.0 53.6 14.3 7.1 75.0 

HIV-EU 545 467 45.5 54.5 34.7 42.1 10.8 12.5 65.3 

Total 577 495 45.1 54.9 34.1 42.7 11.0 12.2 65.9 

>-2SD=Adequate. <-2SD=Less-than-adequate. All values mentioned are in percentage 

upon the number of children measured twice, except for the number of children. 
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Fig. 68. Share of unique children by trajectory of WAZ and age. 

 

N of children: Male: N1=<12 months=90, N2=12-23 months=48, N3=24-35 months=50, 

N4=36-47 months=63; Female: N1=66, N2=56, N3=58, N4=64; HIV-EI: N1=7, N2=6, 

N3=5, N4=10; HIV-EU: N1=149, N2=98, N3=103, N4=117; Total: N1=156, N2=104, 

N3=108, N4=127. 

 

also having inadequate WFA like the HIV-EI children, tend to achieve the adequate WFA 

status in the higher age groups more quickly than the HIV-EI children. 

 

In the total group of HIV-exposed children, 46.9% of the male and 43.3% of the female 

children had adequate WFA, while the remaining did not; thus, the gender differentials 

appeared to be slightly better for the male children. The share of the male children having 

adequate WFA increased with the increase in the baseline age (0-11 months=37.0%, 12-23 

months=43.8%, 24-35 months=52.0%, 36-47 months=59.4%). On the other hand, the share 

of the female children having adequate WFA remained near-similar, except for a spike in 

year 2 (0-11 months=39.7%, 12-23 months=55.4%, 24-35 months=39.0%, 36-47 months= 

40.6%). The share of the female children having adequate WFA were higher than that of 

the male children in the baseline age groups of 0-11 and 12-23 months, while the share of 

such male children was higher than that of the female children in the baseline age group of 

24-35 and 36-47 months. Or in other words, this could indicate that a higher share of the 
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male children, whose majority were also having anthropometric growth indices inadequate 

for age as the female children, initially tend to lag behind the female children in having the 

adequate WFA status, but subsequently surpass them in regaining the adequate WFA status 

beyond 24 months of age, thereby drawing an increasing pattern of advantage; while, a 

higher share of the female children, despite having a relative advantage over the male 

children in the initial 2 years, lagged in achieving the adequate WFA status in the 3+ year 

age group, thereby drawing a near-constant non-increasing pattern of advantage over time. 

The differentials and trends observed in the HIV-EU children by gender were similar to 

that in the total group. The trajectory of the WFA status of the children is described against 

this background. 

 

(b) Always-adequate and ever-inadequate WFA status: In the 12-24 months of follow-

up, 34.1% of the total 0-59 months HIV-exposed children (from among the 45.1% of the 

initially-WFA-adequate HIV-exposed children; or 75.7% of the initially-WFA-adequate 

HIV-exposed children) were found to be having always-adequate WFA status throughout 

the study period, while the remaining 11.0% (or 24.3% of the initially-WFA-adequate HIV-

exposed children) deteriorated. The share of the always-WFA-adequate HIV-exposed 

children among the total HIV-exposed children increased with the increase in the baseline 

age of 0-35 months (0-11 months=27.5%, 12-23 months=34.6%, 24-35 months=38.5%) 

and then remained nearly constant in 36-47 months (36-47 months=38.3%). The proportion 

of the always-WFA-adequate HIV-exposed children among the initially-WFA-adequate 

HIV-exposed children were 72.1%, 69.2%, 85.7% and 76.6% in the baseline age of 0-11, 

12-23, 24-35, and 36-47 months, respectively. That is, there was a fluctuating-but-

increasing trend in the proportion of the always-WFA-adequate HIV-exposed children 

among the initially-WFA-adequate HIV-exposed children, with the increase in the baseline 

age.  

 

That is: 

 the chance for having always-adequate WFA (healthy) status for an HIV-exposed 

child was 34.1%, and this chance increased with the increase in the age of the child 

from 27.5% for 0-11 months of age to 38.3% for 36-47 months of age;   
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 if the HIV-exposed child was ever-identified with adequate WFA, his/her chance 

of always remaining so was 75.7%, and this chance also increased with the increase 

in the age from 72.1% for 0-11 months to 76.6% for 36-47 months of age; and, 

 65.9% of the HIV-exposed children were having ever-inadequate WFA, and they 

needed to have support to maintain their WFA status as adequate in their life below 

5 years of age; and that the support needs to be continuous and for all the HIV-

exposed children, including those with adequate WFA, as 24.3% of such children 

tend to deteriorate. 

 

25.0% of the HIV-EI (from among the 39.3% of the initially-WFA-adequate HIV-EI 

children; or 63.6% of the initially-WFA-adequate HIV-EI children) and 34.7% of the HIV-

EU (from among the 45.5% of the initially-WFA-adequate HIV-EU children; or 76.3% of 

the initially-WFA-adequate HIV-EU children) children had always-adequate WFA, while 

the remaining 14.3% of the HIV-EI (or 36.4% of the initially-WFA-adequate HIV-EI 

children) and 10.8% of the HIV-EU (or 23.7% of the initially-WFA-adequate HIV-EU 

children) children deteriorated. Thus, the share of the always-WFA-adequate HIV-EI 

(among the total HIV-EI and initially-WFA-adequate HIV-EI children) was lower than the 

share of the always-WFA-adequate HIV-EU children (among the total HIV-EU and 

initially-WFA-adequate HIV-EU children).  

 

The share of the always-WFA-adequate HIV-EI children among the total HIV-EI children 

were 14.3%, 16.7%, 40.0% and 30.0% in the baseline age of 0-11, 12-23, 24-35, and 36-

47 months, respectively. The corresponding share of the always-WFA-adequate HIV-EI 

children among the initially-WFA-adequate HIV-EI children were 50.0%, 50.0%, 66.7% 

and 75.0% in the baseline age of 0-11, 12-23, 24-35 and 36-47 months respectively. On 

the other hand, the share of the always-WFA-adequate HIV-EU children among the total 

HIV-EU children increased with the increase in the age at the baseline (0-11 months= 

28.1%; 12-23 months=35.7%; 24-35 months=38.5%; 36-47 months=39.0%). The 

corresponding share of the always-WFA-adequate HIV-EU children among the initially-

WFA-adequate HIV-EU children was 72.9%, 70.0%, 87.0% and 76.7% in the baseline age 

of 0-11, 12-23, 24-35 and 36-47 months respectively. That is, there was a fluctuating-but-
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increasing trend in the proportion of the always-WFA-adequate HIV-EU children among 

the initially-WFA-adequate HIV-EU children with an increase in the baseline age. Thus, 

the share of the always-WFA-adequate HIV-EI children (with respect to both the total HIV-

EI and the initially-WFA-adequate HIV-EI children) was lesser than the share of the 

always-WFA-adequate HIV-EU children (with respect to both the total HIV-EU and the 

initially-WFA-adequate HIV-EU children) in all the baseline age groups. 

 

That is: 

 the overall chance for having always-adequate WFA (healthy) status for an HIV-

EI child was 25.0%; and, this chance increased with the increase in the age of the 

HIV-EI child from 14.3% for 0-11 months to 30.0% for 36-47 months of age; 

 if the HIV-EI child was ever-identified with adequate WFA, his/her chance of 

always remaining so was a maximum of 63.6%; and, this chance increased with the 

increase in the age of such HIV-EI child from 50.0% for 0-11 months of age to 

75.0% for 36-47 months of age; 

 the overall chance for having always-adequate WFA (healthy) status for an HIV-

EU child was 34.7%; and, this chance increased with the increase in the age of the 

HIV-EU child from 28.1% for 0-11 months to 39.0% for 36-47 months of age; 

 if the HIV-EU child was ever-identified with adequate WFA, the chance of always 

remaining so was 76.3%; and, this increased with the increase in the age of such 

HIV-EU child from 72.9% for 0-11 months to 76.7% for 36-47 months of age; and, 

 75.0% of the HIV-EI and 65.3% of the HIV-EU children were having ever-

inadequate WFA, and they needed to have support to maintain their WFA status as 

adequate in their life below 5 years of age; and that the support needs to be 

continuous and for all the HIV-EI and HIV-EU children, including those having 

adequate WFA, as 36.4% of such HIV-EI and 23.7% of such HIV-EU children tend 

to deteriorate.  

 

37.0% of the male (from among the 46.9% of the initially-WFA-adequate male children; 

or 79.0% of the initially-WFA-adequate male children) and 31.2% of the female (from 

among the 43.3% of the initially-WFA-adequate female children; or 72.0% of the initially-
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WFA-adequate female children) children had always-adequate WFA, while the remaining 

9.8% of the male (or 21.0% of the initially-WFA-adequate male children) and 12.1% of 

the female (or 28.0% of the initially-WFA-adequate female children) children deteriorated. 

Thus, the share of the always-WFA-adequate female children (among the total female and 

initially-WFA-adequate female children) was lower than the share of the always-WFA-

adequate male children (among the total male and initially-WFA-adequate male children). 

 

The share of the always-WFA-adequate male children among the total male children 

increased with the increase in the baseline age (0-11 months=29.3%, 12-23 months=31.3%, 

24-35 months=42.0%, 36-47 months=48.4%). The corresponding share of the always-

WFA-adequate male children among the initially-WFA-adequate male children were 

79.4%, 71.4%, 80.8% and 81.6% in the baseline age groups of 0-11, 12-23, 24-35 and 36-

47 months respectively. That is, there was increasing trend in the share of the always-WFA-

adequate male children among both the total male children and the initially-WFA-adequate 

male children with the increase in the baseline age, despite a delay in the spike through the 

0-23 months of age in the former and an initial drop in the 12-23 months in the latter. On 

the other hand, the share of the always-WFA-adequate female children among the total 

female children was 25.0%, 37.5%, 35.6% and 28.1% in the baseline age groups of 0-11, 

12-23, 24-35 and 36-47 months respectively. The corresponding share of the always-WFA-

adequate female children among the initially-WFA-adequate female children were 63.0%, 

67.7%, 91.3% and 69.2% in the baseline age groups of 0-11, 12-23, 24-35 and 36-47 

months respectively. That is, there was a spiked trend in these shares of always-WFA-

adequate female children, where the maximum share was reached in the year 2 and 3, and 

then dropped to the near-year-1-values in the baseline age of 36-47 months. This meant 

that there was a higher chance for female children to be of adequate WFA during the age 

of 12-35 months. Thus, the share of the always-WFA-adequate male children (with respect 

to the total male and the initially-WFA-adequate male children) was higher than the share 

of the always-WFA-adequate female children (with respect to the total male and the 

initially-WFA-adequate male children) in the baseline age of 0-11, 24-35 and 36-47 

months, while the share of such female children was higher than that of such male children 

in the baseline age of 12-23 months.  
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That is: 

 the overall chance for having always-adequate WFA (healthy) status for a male 

child was 37.0%; and, this chance increased with the increase in the age of the male 

child from 29.3% for 0-11 months of age to 48.4% for 36-47 months of age;  

 if the male child was ever-identified with adequate WFA, his chance of always 

remaining so was 79.0%; and, this chance increased with the increase in the age of 

such male child from 79.4% for 0-11 months to 81.6% for 36-47 months of age;  

 the overall chance for having always-adequate WFA (healthy) status for a female 

child was 31.2%; and, this chance increased with the increase in the age of the 

female child from 25.0% for 0-11 months of age to 28.1% for 36-47 months of age; 

 if the female child was ever-identified with adequate WFA, her chance of always 

remaining so was 72.0%; and, this chance increased with the increase in the age of 

such female child from 63.0% for 0-11 month to 69.2% for 36-47 months of age;  

 compared to the female children, this suggested a higher chance for the male 

children post 24 months of life, and a slightly higher chance overall in the 0-59 

month life, for remaining always-adequate for WFA; and a slightly lower chance 

for the male children to deteriorate in the 0-59 month life; and, 

 63.0% of the male and 68.8% of the female children were having ever-inadequate 

WFA, and they needed to have support to maintain their WFA status as adequate 

in their life below 5 years of age; and that the support needs to be continuous and 

for all male and female children, including those with adequate WFA status, as 

21.0% of such male and 28.0% of such female children tend to deteriorate. 

 

(c) Always-inadequate WFA status: In the 12-24 months of follow-up, 42.7% of the total 

0-47 month HIV-exposed children (from among the 54.9% of the initially-WFA-

inadequate HIV-exposed children; or 77.8% of the initially-WFA-inadequate HIV-exposed 

children) were found to be having always-inadequate WFA status throughout the study 

period, while the remaining 12.2% (or 22.2% of the initially-WFA-inadequate HIV-

exposed children) improved. The share of the always-WFA-inadequate HIV-exposed 

children among the total HIV-exposed children increased with the increase in the baseline 

age of 0-35 months and then decreased in the baseline age of 36-47 months (0-11 
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months=35.6%, 12-23 months= 43.3%, 24-35 months=49.5%, 36-47 months=45.3%). The 

proportion of the always-WFA-inadequate HIV-exposed children among the initially-

WFA-inadequate HIV-exposed children increased with the increase in the baseline age (0-

11 months=57.6%, 12-23 months=86.5%, 24-35 months=90.0%, 36-47 months=90.6%).  

 

That is:  

 the chance for having always-inadequate WFA (unhealthy) status for an HIV-

exposed child was 42.7%, and this chance increased with the increase in the age of 

the child from 35.6% for 0-11 months to 45.3% for 36-47 months of age; and,  

 if the HIV-exposed child was ever-identified with inadequate WFA, his/her chance 

of always remaining so was 77.8%, and this increased with the increase in the age 

of the child from 57.6% for 0-11 months to 90.6% for 36-47 months of age.  

 

53.6% of the HIV-EI (from among the 60.7% of the initially-WFA-inadequate HIV-EI 

children; or 88.2% of the initially-WFA-inadequate HIV-EI children) and 42.1% of the 

HIV-EU (from among the 54.5% of the initially-WFA-inadequate HIV-EU children; or 

77.1% of the initially-WFA-inadequate HIV-EU children) children had always-inadequate 

WFA, while the remaining 7.1% of the HIV-EI (or 11.8% of the initially-WFA-inadequate 

HIV-EI children) and 12.5% of the HIV-EU (or 22.9% of the initially-WFA-inadequate 

HIV-EU children) children improved. Thus, the share of the always-WFA-inadequate 

HIV-EI children (among the total HIV-EI and initially-WFA-inadequate HIV-EI children) 

was higher than the share of the HIV-EU children (among the total HIV-EU and initially-

WFA-inadequate HIV-EU children).  

 

The share of the always-WFA-inadequate HIV-EI children among the total HIV-EI 

children was 57.1%, 66.7%, 40.0%, and 50.0%, and among the initially-WFA-inadequate 

HIV-EI children were 80.0%, 100.0%, 100.0%, and 83.3%, in the baseline age of 0-11, 12-

23, 24-35 and 36-47 months respectively. On the other hand, the share of the always-WFA-

inadequate HIV-EU children among the total HIV-EU children increased with the increase 

in the baseline age of 0-35 months, and then decreased in the baseline age of 36-47 months 

(0-11 months=34.6%, 12-23 months=41.8%, 24-35 months=50.0%, 36-47 months= 
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44.9%), and their share among the initially-WFA-inadequate HIV-EU children increased 

with the increase in the baseline age (0-11 months=56.4%, 12-23 months=85.4%, 24-35 

months=89.7%, 36-47 months=91.4%). Thus, the share of the always-WFA-inadequate 

HIV-EI children (among the total HIV-EI and initially-WFA-inadequate HIV-EI children) 

tend to be higher than the share of such HIV-EU children (among the total HIV-EU and 

initially-WFA-inadequate HIV-EU children) in all the baseline age groups. 

 

That is: 

 the overall chance for having always-inadequate WFA (unhealthy) status for an 

HIV-EI child was 53.6%; and, this ranged between 40.0-66.7% in any age group; 

 if the HIV-EI child was ever-identified with inadequate WFA, his/her chance of 

always remaining so was a maximum of 88.2%; and, this chance was more than 

80.0% in any age group; 

 the overall chance for having always-inadequate WFA (unhealthy) status for an 

HIV-EU child was 42.1%; and, this increased with the increase in the age of the 

HIV-EU child from 34.6% for 0-11 months to 44.9% for 36-47 months of age; 

 if the HIV-EU child was ever-identified with inadequate WFA, the chance of 

always remaining so was 77.1%; and, this increased with the increase in the age of 

the HIV-EU child from 56.4% (0-11 months) to 91.4% (36-47 months of age); and, 

 as such, once inadequate for age, the chance of both the HIV-EI (11.8%) and the 

HIV-EU (22.9%) children to improve their HFA was less. 

 

38.6% of the male (from among the 53.1% of the initially-WFA-inadequate male children; 

or 72.6% of the initially-WFA-inadequate male children) and 47.0% of the female (from 

among the 56.7% of the initially-WFA-inadequate female children; or 82.9% of the 

initially-WFA-inadequate female children) children had always-inadequate WFA, while 

the remaining 14.6% of the male (or 27.4% of the initially-WFA-inadequate male children) 

and 9.7% of the female (or 17.1% of the initially-WFA-inadequate female children) 

children improved. Thus, the share of the always-WFA-inadequate female children (among 

the total female and initially-WFA-inadequate female children) was higher than the share 
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of the always-WFA-inadequate male children (among the total male and initially-WFA-

inadequate male children).  

 

The share of the always-WFA-inadequate male children among the total male children 

increased in the baseline age of 12-35 months and reverted back to the near-year-1 level in 

36-47 months of baseline age (0-11 months=33.7%, 12-23 months=47.9%, 24-35 months= 

42.0%, 36-47 months=35.9%), and their share among the initially-WFA-inadequate male 

children increased with the increase in the baseline age (0-11 months=53.4%, 12-23 

months=85.2%, 24-35 months=87.5%, 36-47 months=88.5%). On the other hand, the share 

of the always-WFA-inadequate female children among the total female children increased 

with the increase in the baseline age 0-35 months and then decreased in the baseline age of 

36-47 months (0-11 months=38.2%, 12-23 months=39.3%, 24-35 months=55.9%, 36-47 

months=54.7%), and their share among the initially-WFA-inadequate female children 

increased with the increase in the baseline age (0-11 months=63.4%, 12-23 months=88.0%, 

24-35 months=91.7%, 36-47 months=92.1%). Thus, the share of the always-WFA-

inadequate female children among the total female children were higher than that of the 

always-WFA-inadequate male children among the total male children in the baseline age 

of <12 months and >24 months, while the share of such male children was higher than that 

of such female children in the baseline age of 12-23 months; and, the share of the always-

WFA-inadequate female children among the initially-WFA-inadequate female children 

was higher than that of the always-WFA-inadequate male children among the initially-

WFA-inadequate male children, in all the baseline age groups. 

 

That is: 

 the overall chance for having always-inadequate WFA (unhealthy) status for a male 

child was 38.6%; and, this chance remained above 33.7% in all the age groups; and, 

 if the male child was ever-identified with inadequate WFA, his chance of always 

remaining so was 72.6%; and, this increased with the increase in the age of such 

male child from 53.4% for 0-11 months to 88.5% for 36-47 months of age; 
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 the overall chance for having always-inadequate WFA (unhealthy) status for a 

female child was 47.0%; and, this increased with the increase in the age of such 

female child from 38.2% for 0-11 months to 54.7% for 36-47 months of age; 

 if the female child was ever-identified with inadequate WFA, her chance of always 

remaining so was 82.9%; and, this increased with the increase in the age of such 

female child from 63.4% for 0-11 months to 92.1% for 36-47 months of age; and, 

 this suggested the slightly higher chance of the female children to remain unhealthy 

(inadequate WFA) always, compared to the male children; and, the higher chance 

of regaining of adequate WFA status among the male children (27.4%), compared 

to female children (17.1%), once he experienced an inadequate WFA in his 0-59 

month life. 

 

(d) Changes in the WFA status: The switch in the WFA status was due to the children 

either improving or dropping from their baseline WFA status. In the 12-24 months of 

follow-up, 12.2% of the total HIV-exposed children (or 22.2% of the initially-WFA-

inadequate HIV-exposed children) improved their initial inadequate WFA status, while 

11.0% (or 24.3% of the initially-WFA-adequate HIV-exposed children) deteriorated from 

their initial adequate WFA status. As such, 23.2% of the total HIV-exposed children had a 

chance to change their initial WFA status in the subsequent 12-24 months of life; and, there 

was a slightly higher chance for the initially-WFA-adequate children to deteriorate 

compared to the initially-WFA-inadequate children’s chance for improvement, despite the 

shares of the children improving and deteriorating being near-similar.  

 

Among the total HIV-exposed children, the shares of the improving children were more 

than, lesser than, nearly equal to and lesser than that of those deteriorating in the 0-11, 12-

23, 24-35 and 36-47 months of the baseline age (0-11 months=26.3% and 10.6%, 12-23 

months=6.7% and 15.4%, 24-35 months=5.5% and 6.4%, 36-47 months=4.7% and 11.7%; 

improving and deteriorating, respectively). The chance for the improvement was maximum 

in the follow-up year 2 (for the children of the baseline age of 0-11 months), and the 

deterioration was maximum in the follow-up year 3 (for the children of the baseline age of 

12-23 months). The share of the HIV-exposed children experiencing changes in the WFA 



255 

 

status was highest among the baseline age of <12 months (36.9%), followed by 12-23 

months (22.1%), 36-47 months (16.4%), and 24-35 months (11.9%) in decreasing order.  

 

However, by considering the shares of the HIV-exposed children improving and 

deteriorating with respect to their initial WFA status, the share of the those improving was 

more than that of those deteriorating in the <12 months of the baseline age, while it was 

lesser than that of those deteriorating for the 12+ months of baseline age (0-11 months= 

42.4% and 27.9%, 12-23 months=13.5% and 30.8%, 24-35 months=10.0% and 14.3%, 36-

47 months=9.4% and 23.4%; improving and deteriorating, respectively). In short, the HIV-

exposed children of the baseline age of 0-11 months tend to have maximum chance for 

changes in their WFA status in the follow-up year 2, with the chance for improvement 

nearly 2.5-times that of the deterioration from the initial WFA status; the chance of 

improvement stayed nearly constant or decreasing very slowly from the follow-up year 3; 

the chance of deterioration had two spikes (over the chance of improvement), one in the 

follow-up year 3 and the other in the follow-up year 5; and the chance of both deterioration 

and improvement nearly equaled in the follow-up year 4. This drew a pattern with two 

spikes for the deterioration in the WFA status: the first in the year 2 and the second in the 

year 5; with the improvement falling from the year 2 to a constant rate in the years 3-5. 

 

In the 12-24 months follow-up, 7.1% of the HIV-EI children (or 11.8% of the initially-

WFA-inadequate HIV-EI children) improved their initial inadequate WFA status, while 

14.3% (or 36.4% of the initially-WFA-adequate HIV-EI children) deteriorated from their 

initial adequate WFA status. As such, 21.4% of the total HIV-EI children had a chance to 

change their initial WFA status in the subsequent 12-24 months of life.  

 

Among the total HIV-EI children, the shares of the improving and deteriorating were 

14.3% and 14.3%, 0.0% and 16.7%, 0.0% and 20.0%, and 10.0% and 10.0% in the baseline 

age of 0-11, 12-23, 24-35 and 36-47 months, respectively. The shares of the HIV-EI 

children experiencing changes in the WFA status were 28.6%, 16.7%, 20.0% and 20.0% 

in the baseline age of <12, 12-23, 24-35 and 36-47 months (respectively).  
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However, the shares of the improving and deteriorating HIV-EI children (with respect to 

their initial WFA status) were 20.0% and 50.0%, 0.0% and 50.0%, 0.0% and33.3%, and 

16.7% and 25.0%, in the baseline age groups of <12, 12-23, 24-35 and 36-47 months 

(respectively). Since very small numbers of the HIV-EI children were included in each of 

the baseline age groups, inferring on a pattern on the HIV-EI children was deemed less 

relevant, despite an empirical weight for the deterioration among the changes, among the 

total HIV-EI children and in all the age groups. 

 

In the 12-24 months of follow-up, 12.5% of the HIV-EU children (or 22.9% of the initially-

WFA-inadequate HIV-EU children) improved their initial inadequate WFA status, while 

10.8% (or 23.7% of the initially-WFA-adequate HIV-EU children) deteriorated from their 

initial adequate WFA status. As such, 23.3% of the total HIV-EU children had a chance to 

change their initial WFA status in the subsequent 12-24 months of life (which was slightly 

more than that of the HIV-EI children), with the improvement more than the  deterioration; 

and, there was nearly-equal chance for the initially-WFA-adequate HIV-EU children to 

deteriorate and the initially-WFA-inadequate HIV-EU children to improve (the trend was 

unlike that of the HIV-EI children, for whom the chance of deterioration was nearly three-

time higher).  

 

Among the total HIV-EU children, the shares of those improving were more than, lesser 

than, equal to and lesser than that of those deteriorating in the 0-11, 12-23 and 24-35 and 

36-47 months of the age at baseline (0-11 months=26.8% and 10.5%, 12-23 months=7.1% 

and 15.3%, 24-35 months=5.8% and 5.8%, 36-47 months=4.2% and 11.9%; improving and 

deteriorating, respectively). The higher share of improvement observed for the total HIV-

EU children was not observed in all baseline age groups; instead, the higher share was 

observed only in the follow-up year 2; and, in all the other baseline age groups, it was either 

equal to or less than the share of deterioration. The chance for the improvement was 

maximum in the follow-up year 2, and that for the deterioration was maximum in the 

follow-up year 3. As such, the share of the HIV-EU children experiencing changes in the 

WFA status was highest in the baseline age of <12 months (37.3%), followed by 12-23 

months (22.4%), 36-47 months (16.1%) and 24-35 months (11.6%) in the decreasing order.  
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However, by considering the shares of the HIV-EU children improving and deteriorating 

with respect to their initial WFA status, the share of those improving was higher than that 

of those deteriorating in the <12 months of the baseline age, while it was lesser for the 12+ 

months (0-11 months=43.6% and 27.1%, 12-23 months=14.6% and 30.0%, 24-35 months= 

10.3% and 13.0%, 36-47 months=8.6% and 23.3%, respectively). In short, the follow-up 

year 2 tend to be having the maximum chance for changes in the WFA status, with the 

chance for improvement being 2.5-times higher than that for deterioration; the chance for 

improvement was nearly constant or slowly decreased from the follow-up year 3 onwards; 

the chance for deterioration predominated in the 3+ follow-up years, with two spikes (over 

the improvement chance), the first in the follow-up year 3 and the second in the follow-up 

year 5. This drew a pattern with two spikes for deterioration in the WFA status: the first in 

year 2 and the second in year 5; with the improvement falling from the year 2 to a constant 

rate through the years 3-5. 

 

In the follow-up of 12-24 months, 14.6% of the male children (or 27.4% of the initially-

WFA-inadequate male children) improved their initial inadequate WFA status, while 9.8% 

(or 21.0% of the initially-WFA-adequate male children) deteriorated from their initial 

adequate WFA status. As such, 24.4% of the total male children had a chance to change 

their initial WFA status in the subsequent 12-24 months of life, with the improvement more 

than the deterioration; and, there was a lesser chance for the initially-WFA-adequate male 

children to deteriorate compared to the initially-WFA-inadequate male children’s chance 

for improvement.  

 

Among the total male children, the share of those improving was higher than that of those 

deteriorating in the 0-11 months of the baseline age, and lesser in the 12+ months (0-11 

months=29.4% and 7.6%, 12-23 months=8.3% and 12.5%, 24-35 months=6.0% and 

10.0%, 36-47 months=4.7% and 10.9%, respectively). That is, the higher share of 

improvement observed for the total male children was not observed in all age groups; 

instead, the higher share was observed only in the follow-up year 2, and in all other age 

groups, it was less than the share of deterioration. The chance for the improvement was 

maximum in the follow-up year 2, and that for deterioration was maximum in the follow-



258 

 

up year 3. As such, the share of the male children experiencing changes in the WFA status 

decreased with the increase in the baseline age till 36 months and flattened subsequently 

(0-11 months=37.0%, 12-23 months=20.8%, 24-35 months=16.0%, 36-47 months= 

15.6%).  

 

However, by considering the shares of the male children improving and deteriorating with 

respect to their initial WFA status, the share of those improving was higher than that of 

those deteriorating in the baseline age of <12 months, while it was lesser for the 12+ months 

(0-11 months=46.6% and 20.6%, 12-23 months=14.8% and 28.6%, 24-35 months=12.5% 

and 19.2%, 36-47 months=11.5% and 18.4%; improving and deteriorating, respectively). 

In short, the year 2 tend to have maximum chance for changes in the WFA status, with the 

improvement having 4-time higher chance than the deterioration; from the year 3 onwards, 

the deterioration was more or less constant, but higher than the improvement; the 

improvement tends to fall continuously from year 2, but at a slower pace through the years 

3 to 5. 

 

In the 12-24 months of follow-up, 9.7% of the female children (or 17.1% of the initially-

WFA-inadequate female children; which was lesser than that of male children) improved 

their initial inadequate WFA status, while 12.1% (or 28.0% of the initially-WFA-adequate 

female children; which was higher than that of male children) deteriorated from their initial 

adequate WFA status. As such, 21.8% of the total female children had a chance to change 

their initial WFA status in the subsequent 12-24 months of life (which was near-equal to 

that of the male children), with the deterioration more than the improvement (unlike the 

male children); and, there was nearly 1.5-time higher chance for the initially-WFA-

adequate female children to deteriorate compared to the initially-WFA-inadequate female 

children’s chance for improvement (unlike the trend among the male children, where the 

chance was more for the improvement).  

 

Among the total female children, the share of those improving was higher than that of those 

deteriorating in the baseline age of 0-11 months, and lower in the 12+ months (0-11 

months=22.1% and 14.7%, 12-23 months=5.4% and 17.9%, 24-35 months=5.1% and 
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3.4%, 36-47 months=4.7% and 12.5%; improving and deteriorating, respectively; like that 

for the male children, except for the second spike in the deterioration in the follow-up year 

5 for the female children). That is, the higher share of deterioration observed for the total 

female children was not observed in all the age groups; instead, the higher share was 

observed only in the follow-up years 3 and 5, and in all other ages, it was less than the 

share of the improvement. Also, like the male children, the chance for the improvement 

was maximum in the follow-up year 2 and that for the deterioration was maximum in 

follow-up year 3, but the magnitude of the deterioration was higher for the female children. 

As such, the share of the female children experiencing changes in the WFA status was 

highest in the baseline age of <12 months (36.8%), followed by 12-23 months (23.3%), 

36-47 months (17.2%), and 24-35 months (8.5%) in the decreasing order (unlike the trend 

among the male children, which flattened off from the 36+ months baseline age).  

 

However, by considering the shares of the female children improving and deteriorating 

with respect to their initial WFA status, the share of those improving was nearly equal to 

that of those deteriorating in the baseline age of 0-11 (unlike the male children’s, for whom 

it was higher) and 24-35 (unlike the male children’s, for whom it was lower) months, while 

it was lesser than that of those deteriorating in the 12-23 and 36-47 months (like the male 

children’s, but with a wider gap between the shares of deterioration and improvement 

among the female children; 0-11 months=36.6% and 37.0%, 12-23 months=12.0% and 

32.3%, 24-35 months=8.3% and 8.7%, 36-47 months=7.9% and 30.8%; improving and 

deteriorating, respectively). In short, the year 2 tend to be having maximum chance for 

changes in the WFA status, with the improvement having near-1.5-time higher chance than 

the deterioration; the improvement dropped in year 3 and then remained so in the years 4 

and 5; the deterioration increased above the improvement in two spikes, in the years 3 and 

5; and, as the deterioration dropped in year 4, the improvement was transiently higher. The 

pattern for the female children was predominantly of deterioration in the WFA status, in 

contrast to that of the male children, which portrayed improvement. 
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4.1.3.3. Head circumference for age. 

 

The head circumference was measured only for the children of 0-23 months of age. The 

trajectory of HCFA status of the unique 0-11 month children through the subsequent 12 

months (classified in the graver group of inadequate HCFA) is given in table 32.  

 

(a) Baseline scenario: At the baseline, around a half (52.3%) of the total children had 

adequate HCFA status, while the remaining 47.7% did not. In the total group of children, 

the share of the HIV-EI children with adequate HCFA (28.6%) was lower than the share 

of the HIV-EU children (53.4%); also, 51.7% of the male and 53.0% of the female children 

had adequate HCFA; while the remaining did not. Thus, the gender differentials of having 

and not having adequate HCFA appeared to be similar among all the children. The gender 

differentials observed in the HIV-EU children were similar to that in the total group. The 

trajectory of the HCFA status of the children is described against this background. 

 

(b) Always-adequate and ever-inadequate HCFA status: In the 12-24 months of follow-

up, 43.2% of the total 0-23 month HIV-exposed children (from among the 52.3% of the 

initially-HCFA-adequate HIV-exposed children; or 82.6% of the initially-HCFA-adequate 

HIV-exposed children) were found to be having always-adequate HCFA status throughout 

the study period, while the remaining 9.1% (or 17.4% of the initially-HCFA-adequate 

children) deteriorated. Thus, the chance for having always-adequate HCFA (healthy) status 

for an HIV-exposed child was 43.2%; and, if the HIV-exposed child was ever-identified 

with adequate HCFA, his/her chance of always remaining so was 82.6%. As such, 56.8% 

of the total HIV-exposed children were having ever-inadequate HCFA, and they needed to 

have support to maintain their HCFA status as adequate in their life below 2 years of age; 

and that the support needs to be continuous, and for all HIV-exposed children whoever had 

inadequate HCFA and who were likely to develop inadequate HCFA (identified based on 

the presence of associated factors), as 17.4% of such children tend to deteriorate. 

 

14.3% of the HIV-EI (from among the 28.6% of the initially-HCFA-adequate HIV-EI 

children; or 50.0% of the initially-HCFA-adequate HIV-EI children) and 44.6% of the 
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Table 32. The pattern of HCFA by the trajectory of HCAZ scores of unique children (0-

11 months). 

Characteristics No. of 

children 

At 

baseline 

HCFA status in the subsequent 

12-24 months of age 
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Male HIV-EI 6 5 40.0 60.0 20.0 60.0 20.0 0.0 80.0 

HIV-EU 116 84 52.4 47.6 41.7 28.6 10.7 19.0 58.3 

Total 122 89 51.7 48.3 40.4 30.3 11.2 18.0 59.6 

Female HIV-EI 4 2 0.0 100.0 0.0 50.0 0.0 50.0 100.0 

HIV-EU 88 64 54.7 45.3 48.4 23.4 6.3 21.9 51.6 

Total 92 66 53.0 47.0 47.0 24.2 6.1 22.7 53.0 

Total HIV-EI 10 7 28.6 71.4 14.3 57.1 14.3 14.3 85.7 

HIV-EU 204 148 53.4 46.6 44.6 26.4 8.8 20.3 55.4 

Total 214 155 52.3 47.7 43.2 27.7 9.0 20.0 56.8 

>-2SD=Adequate. <-2SD=Less-than-adequate. All values mentioned are in percentage 

upon the number of children measured twice, except for the number of children. 

 

HIV-EU (from among the 53.4% of the initially-HCFA-adequate HIV-EU children; or 

83.5% of the initially-HCFA-adequate HIV-EU children) children had always-adequate 

HCFA, while the remaining 14.3% of the HIV-EI (or 50.0% of the initially-HCFA-

adequate HIV-EI children) and 8.8% of the HIV-EU (or 16.5% of the initially-HCFA-

adequate HIV-EU children) children deteriorated. Thus, the share of the always-HCFA-

adequate HIV-EI children (among both the total HIV-EI and the initially-HCFA-adequate 

HIV-EI children) was lower than the share of the always-HCFA-adequate HIV-EU 

children (among both the total HIV-EU and the initially-HCFA-adequate HIV-EU 

children). Or in other words, the overall chance for having always-adequate HCFA 

(healthy) status for an HIV-EI and an HIV-EU child was 14.3% and 34.7% respectively; 

and, if the HIV-EI or the HIV-EU child was ever-identified with adequate HCFA, his/her 

chance of always remaining so were a maximum of 50.0% and 83.5% respectively. As 
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such, 85.7% of the HIV-EI and 55.4% of the HIV-EU children were having ever-

inadequate HCFA, and they needed to have a support to maintain their HCFA status as 

adequate in their life below 2 years of age; and that the support needs to be continuous, and 

for all the HIV-EI children, those HIV-EU children with ever-inadequate HCFA, and 

those-HIV-EU children likely to deteriorate (identified with the help of associated factors), 

as 50.0% of such HIV-EI and 16.5% of such HIV-EU children tend to deteriorate.  

 

40.4% of the male (from among the 51.7% of the initially-HCFA-adequate male children; 

or 78.1% of the initially-HCFA-adequate male children) and 47.0% of the female (from 

among the 53.0% of the initially-HCFA-adequate female children; or 88.7% of the 

initially-HCFA-adequate female children) children had always-adequate HCFA, while the 

remaining 11.3% of the male (or 21.9% of the initially-HCFA-adequate male children) and 

6.0% of the female (or 11.3% of the initially-HCFA-adequate female children) children 

deteriorated. Thus, the share of the always-HCFA-adequate male children (among both the 

total male and the initially-HCFA-adequate male children) was lower than the share of the 

always-HCFA-adequate female children (among both the total female and the initially-

HCFA-adequate female children). Or in other words, the overall chance for having always-

adequate HCFA (healthy) status for a male and a female child was 40.4% and 47.0% 

respectively; and if the male or the female child was ever-identified with adequate HCFA, 

his/her chance of always remaining so were 78.1% and 88.7% respectively. This suggested 

the higher chance of retaining adequate HCFA status among the female children compared 

to the male children; and higher chance for the female child to remain healthy (adequate 

HCFA) once she acquired the adequate HCFA status in her 0-59 month life. As such, 59.6% 

of the male and 53.0% of the female children were having ever-inadequate HCFA, and 

they needed to have a support to maintain their HCFA status as adequate in their life below 

2 years of age; and that the support need to be continuous, and for both male and female 

children with ever-inadequate HCFA or risk of deterioration (identified with the help of 

associated factors), as 21.9% of such male and 11.3% of such female children tend to 

deteriorate. 
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(c) Always-inadequate HCFA status: In the 12-24 months of follow-up, 27.7% of the 

total HIV-exposed children (from among the 47.7% of the initially-HCFA-inadequate 

HIV-exposed children; or 58.1% of the initially-HCFA-inadequate HIV-exposed children) 

were found to be having always-inadequate HCFA status throughout the study period, 

while the remaining 20.0% (or 41.9% of the initially-HCFA-inadequate HIV-exposed 

children) improved. Or in other words, the chance for having always-inadequate HCFA 

(unhealthy) status for an HIV-exposed child was 27.7% among the total HIV-exposed 

children, if the child was ever-identified with inadequate HCFA, his/her chance of always 

remaining so was 58.1%.  

 

57.1% of the HIV-EI (from among the 71.4% of the initially-HCFA-inadequate HIV-EI 

children; or 80.0% of the initially-HCFA-inadequate HIV-EI children) and 26.4% of the 

HIV-EU (from among the 46.6% of the initially-HCFA-inadequate HIV-EU children; or 

56.7% of the initially-HCFA-inadequate HIV-EU children) children had always-

inadequate HCFA, while the remaining 14.3% of the HIV-EI (or 20.0% of the initially-

HCFA-inadequate HIV-EI children) and 20.2% of the HIV-EU (or 43.3% of the initially-

HCFA-inadequate HIV-EU children) children improved. Thus, the share of the always-

HCFA-inadequate HIV-EI children (among both the total HIV-EI and the initially-HCFA-

inadequate HIV-EI children) was higher than the share of the HIV-EU children (among 

both the total HIV-EU and the initially-HCFA-inadequate HIV-EU children). Or in other 

words, the overall chance for having always-inadequate HCFA (unhealthy) status for an 

HIV-EI and HIV-EU child was 57.1% and 26.4% respectively; and if the HIV-EI or the 

HIV-EU child was ever-identified with inadequate HCFA, his/her chance of always 

remaining so were 80.0% and 56.7% respectively.  

 

30.3% of the male (from among the 48.3% of the initially-HCFA-inadequate male children; 

or 62.7% of the initially-HCFA-inadequate male children) and 24.2% of the female (from 

among the 47.0% of the initially-HCFA-inadequate female children; or 51.5% of the 

initially-HCFA-inadequate female children) children had always-inadequate HCFA, while 

the remaining 18.0% of the male (or 37.3% of the initially-HCFA-inadequate male 

children) and 22.8% of the female (or 48.5% of the initially-HCFA-inadequate female 
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children) children improved. Thus, the share of the always-HCFA-inadequate female 

children (among both the total female and the initially-HCFA-inadequate female children) 

was lower than the share of the always-HCFA-inadequate male children (among both the 

total male and the initially-HCFA-inadequate male children). Or in other words, the overall 

chance for having always-inadequate HCFA (unhealthy) status for a male and female child 

was 30.3% and 24.2% respectively; and if the male or female child was ever-identified 

with inadequate HCFA, his/her chance of always remaining so were 62.7% and 51.5% 

respectively. This suggested the higher chance of the male children to remain unhealthy 

(inadequate HCFA) always, compared to the female children; and, the higher chance of 

regaining the adequate HCFA status among the female children, compared to the male 

children, once she experienced an inadequate HCFA in her 0-59 month life. 

 

(d) Changes in the HCFA status: The switch in the HCFA status was due to the children 

either improving or dropping from their baseline HCFA status. In the 12-24 months of 

follow-up of the HIV-exposed children, 20.0% (or 41.9% of the initially-HCFA-inadequate 

HIV-exposed children) improved their initial inadequate HCFA status, while 9.0% (or 

17.2% of the initially-HCFA-adequate HIV-exposed children) deteriorated from their 

initial adequate HCFA status. As such, 29.0% of the total HIV-exposed children had a 

chance to change their initial HCFA status in the subsequent 12-24 months of life; and, 

there was more than two-time higher chance for the initially-HCFA-inadequate children to 

improve, compared to the initially-HCFA-adequate children’s chance for deterioration. 

 

In the follow-up of 12-24 months, 14.3% of the HIV-EI children (or 20.0% of the initially-

HCFA-inadequate HIV-EI children) improved their initial inadequate HCFA status, while 

14.3% (or 50.0% of the initially-HCFA-adequate HIV-EI children) deteriorated from their 

initial adequate HCFA status. As such, 28.6% of the HIV-EI children had a chance to 

change their initial HCFA status in the subsequent 12-24 months of life. Since very small 

numbers of the HIV-EI children were included in each of the baseline age groups, inferring 

on a pattern on the HIV-EI children was deemed less relevant, despite an empirical weight 

for the deterioration among the changes, among the total HIV-EI children. 
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In the 12-24 months’ follow-up, 20.3% of the HIV-EU children (or 43.6% of the initially-

HCFA-inadequate HIV-EU children) improved their initial inadequate HCFA status, while 

8.8% (or 16.5% of the initially-HCFA-adequate HIV-EU children) deteriorated from their 

initial adequate HCFA status. As such, 29.1% of the HIV-EU children had a chance to 

change their initial HCFA status in the subsequent 12-24 months of life (which was slightly 

higher than that of the HIV-EI children), with the improvement more than the deterioration; 

and, there was nearly five-time higher chance for the initially-HCFA-adequate HIV-EU 

children to improve compared to the initially-HCFA-inadequate HIV-EU children’s 

chance for deterioration (unlike the trend among the HIV-EI children, where the 

deterioration was more likely).  

 

During the 12-24 months’ follow-up of the male children, 18.0% (or 37.3% of the initially-

HCFA-inadequate male children) improved their initial inadequate HCFA status, while 

11.2% (or 21.7% of the initially-HCFA-adequate male children) deteriorated from their 

initial adequate HCFA status. As such, 29.2% of the total male children had a chance to 

change their initial HCFA status in the subsequent 12-24 months of life, with the 

improvement more than the deterioration; and, there was more than 1.5-times higher 

chance for the initially-HCFA-inadequate male children to improve, compared to the 

initially-HCFA-adequate male children’s chance for deterioration.  

 

In the 12-24 months of follow-up of the female children, 22.7% (or 48.3% of the initially-

HCFA-inadequate female children; which was higher than that of the male children) 

improved their initial inadequate HCFA status, while 6.1% (or 11.5% of the initially-

HCFA-adequate female children; which was lower than that of the male children) 

deteriorated from their initial adequate HCFA status. As such, 28.2% of the total female 

children had a chance to change their initial HCFA status in the subsequent 12-24 months 

of life (which was near-equal to that of the male children), with the improvement more 

than the deterioration (like the male children, but with a higher magnitude of improvement 

among the female children); and, there was nearly four-time higher chance for the initially-

HCFA-inadequate female children to improve, compared to the initially-HCFA-adequate 

female children’s chance for deterioration (the trend was similar among the male children, 
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except for the magnitude of the improvement which was higher for the female children; 

hence the chance of the female children to improve from an inadequate HCFA status was 

higher than that for male children). The pattern for the female children was predominantly 

of a boosted improvement in the HCFA status, compared to that of the male children, which 

portrayed a slower improvement. 

 

4.1.3.4. Mid upper arm circumference for age. 

 

The trajectory of the MUACFA status of the unique children (0-47 months of age) through 

the 12-24 months of their subsequent life (classified in the graver group of inadequate 

MUACFA) is given in table 33 and figure 69.  

 

(a) Baseline scenario: At the baseline, around four-fifths (80.4%) of the total children had 

adequate MUACFA status, while the remaining one-fifth did not. The share of the total 

children with adequate MUACFA was 78.4%, 80.8%, 80.7% and 82.0% in the baseline 

age groups of 0-11, 12-23, 24-35, and 36-47 months, respectively. Thus, there was a very 

small increasing pattern in the share of total children with adequate MUACFA with the 

increasing age at the baseline.   

 

In the total group of HIV-exposed children, around two-thirds (64.3%) of the HIV-EI 

children and near four-fifths (81.3%) of the HIV-EU children had adequate MUACFA, 

while the remaining did not. Thus, the share of the HIV-EI children with adequate 

MUACFA was lower than the share of the HIV-EU children. The share of the HIV-EI 

children with adequate MUACFA status was 57.1%, 66.7%, 80.0% and 60.0% in the 

baseline age groups of 0-11, 12-23, 24-35, and 36-47 months, respectively. On the other 

hand, the share of the HIV-EU children with adequate MUACFA was 79.5%, 81.6%, 

80.8% and 83.9% in the baseline age groups of 0-11, 12-23, 24-35 and 36-47 months 

respectively.  That is, there was a fluctuating-but-increasing trend in the share of the HIV-

EU children having adequate MUACFA with the increase in the age at the baseline. Thus, 

in all the baseline age groups, the share of the HIV-EI children with adequate MUACFA 

status was lower than that of the HIV-EU children. Or in other words, this indicated the  
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Table 33. The pattern of MUACFA by the trajectory of MCAZ scores of unique children. 

Characteristics No. of 

children 

At 
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MUACFA status in the 
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Male HIV-EI 6 5 60.0 40.0 40.0 40.0 20.0 0.0 60.0 

HIV-EU 116 83 80.7 19.3 72.3 7.2 8.4 12.0 27.7 

Total 122 88 79.5 20.5 70.5 9.1 9.1 11.4 29.5 

Female HIV-EI 4 2 50.0 50.0 0.0 0.0 50.0 50.0 100.0 

HIV-EU 88 63 77.8 22.2 71.4 9.5 6.3 12.7 28.6 

Total 92 65 76.9 23.1 69.2 9.2 7.7 13.8 30.8 

Total HIV-EI 10 7 57.1 42.9 28.6 28.6 28.6 14.3 71.4 

HIV-EU 204 146 79.5 20.5 71.9 8.2 7.5 12.3 28.1 

Total 214 153 78.4 21.6 69.9 9.2 8.5 12.4 30.1 

12-23 

months 

Male HIV-EI 4 4 75.0 25.0 50.0 25.0 25.0 0.0 50.0 

HIV-EU 45 44 70.5 29.5 63.6 11.4 6.8 18.2 36.4 

Total 49 48 70.8 29.2 62.5 12.5 8.3 16.7 37.5 

Female HIV-EI 2 2 50.0 50.0 50.0 50.0 0.0 0.0 50.0 

HIV-EU 56 54 90.7 9.3 87.0 3.7 3.7 5.6 13.0 

Total 58 56 89.3 10.7 85.7 5.4 3.6 5.4 14.3 

Total HIV-EI 6 6 66.7 33.3 50.0 33.3 16.7 0.0 50.0 

HIV-EU 101 98 81.6 18.4 76.5 7.1 5.1 11.2 23.5 

Total 107 104 80.8 19.2 75.0 8.7 5.8 10.6 25.0 

24-35 

months 

Male HIV-EI 3 3 66.7 33.3 33.3 33.3 33.3 0.0 66.7 

HIV-EU 53 47 89.4 10.6 74.5 4.3 14.9 6.4 25.5 

Total 56 50 88.0 12.0 72.0 6.0 16.0 6.0 28.0 

Female HIV-EI 2 2 100.0 0.0 50.0 0.0 50.0 0.0 50.0 

HIV-EU 58 57 73.7 26.3 68.4 12.3 5.3 14.0 31.6 
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Characteristics No. of 

children 

At 

baseline 

MUACFA status in the 

subsequent 12-24 months of age 
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Total 60 59 74.6 25.4 67.8 11.9 6.8 13.6 32.2 

Total HIV-EI 5 5 80.0 20.0 40.0 20.0 40.0 0.0 60.0 

HIV-EU 111 104 80.8 19.2 71.2 8.7 9.6 10.6 28.8 

Total 116 109 80.7 19.3 69.7 9.2 11.0 10.1 30.3 

36-47 

months 

Male HIV-EI 7 6 50.0 50.0 33.3 50.0 16.7 0.0 66.7 

HIV-EU 62 58 82.8 17.2 72.4 8.6 10.3 8.6 27.6 

Total 69 64 79.7 20.3 68.8 12.5 10.9 7.8 31.3 

Female HIV-EI 4 4 75.0 25.0 75.0 25.0 0.0 0.0 25.0 

HIV-EU 67 60 85.0 15.0 78.3 8.3 6.7 6.7 21.7 

Total 71 64 84.4 15.6 78.1 9.4 6.3 6.3 21.9 

Total HIV-EI 11 10 60.0 40.0 50.0 40.0 10.0 0.0 50.0 

HIV-EU 129 118 83.9 16.1 75.4 8.5 8.5 7.6 24.6 

Total 140 128 82.0 18.0 73.4 10.9 8.6 7.0 26.6 

0-4 

years 

Male HIV-EI 20 18 61.1 38.9 38.9 38.9 22.2 0.0 61.1 

HIV-EU 276 232 81.0 19.0 71.1 7.8 9.9 11.2 28.9 

Total 296 250 79.6 20.4 68.8 10.0 10.8 10.4 31.2 

Female HIV-EI 12 10 70.0 30.0 50.0 20.0 20.0 10.0 50.0 

HIV-EU 269 234 81.6 18.4 76.1 8.5 5.6 9.8 23.9 

Total 281 244 81.1 18.9 75.0 9.0 6.1 9.8 25.0 

Total HIV-EI 32 28 64.3 35.7 42.9 32.1 21.4 3.6 57.1 

HIV-EU 545 466 81.3 18.7 73.6 8.2 7.7 10.5 26.4 

Total 577 494 80.4 19.6 71.9 9.5 8.5 10.1 28.1 

All values mentioned are in percentage upon the number of children measured twice. 
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Fig. 69. Share of unique children by trajectory of MCAZ and age. 

 

N of children: Male: N1=<12 months=88, N2=12-23 months=48, N3=24-35 months=50, 

N4=36-47 months=64; Female: N1=65, N2=56, N3=59, N4=64; HIV-EI: N1=7, N2=6, 

N3=5, N4=10; HIV-EU: N1=146, N2=98, N3=104, N4=118; Total: N1=153, N2=104, 

N3=109, N4=128. 

 

likely chance of the HIV-EI children to be having inadequate MUACFA more than the 

HIV-EU children in all the yearly age groups, in a cross-sectional approach; and that, a 

higher share of the HIV-EU children with an initial inadequate MUACFA status, tend to 

catch-up their age-adequate MUACFA status in the higher age groups, more quickly than 

the HIV-EI children did. 

 

In the total group of HIV-exposed children, nearly four-fifths of the male (79.6%) and the 

female (81.1%) children had adequate MUACFA, while the remaining did not; thus, the 

gender differentials appeared to be near-similar. The share of the male children having 

adequate MUACFA was 79.5%, 70.8%, 88.0% and 79.7% in the baseline age groups of 0-

11, 12-23, 24-35, and 36-47 months, respectively. On the other hand, the share of the 

female children having adequate MUACFA was 76.9%, 89.3%, 74.6% and 84.4% in the 

baseline age groups of 0-11, 12-23, 24-35 and 36-47 months respectively. That is, there 

was a fluctuating-but-increasing trend in the share of both the male and the female children 
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having adequate MUACFA with the increase in the age at the baseline. The share of the 

male children having adequate MUACFA was higher than that of the female children in 

the baseline age groups of 0-11 and 24-35 months, while the share of such female children 

was higher than that of the male children in the baseline age groups of 12-23 and 36-47 

months. Or in other words, both the male and the female children showed a slightly higher 

share of the adequate MUACFA status in the higher age groups, but, the magnitude of the 

(opposite) patterns among the male and female children were near-complementary to each 

other, so that the gender differentials were nullified in the total group. The differentials and 

trends observed in the HIV-EU children by gender were similar to that in the total group. 

The trajectory of the MUACFA status of the children is described against this background. 

 

(b) Always-adequate and ever-inadequate MUACFA status: In the 12-24 months of 

follow-up, 71.9% of the total 0-47 month HIV-exposed children (from among the 80.4% 

of the initially-MUACFA-adequate HIV-exposed children; or 89.4% of the initially-

MUACFA-adequate HIV-exposed children) were found to be having always-adequate 

MUACFA status throughout the study period, while the remaining 8.5% (or 10.6% of the 

initially-MUACFA-adequate HIV-exposed children) deteriorated. The share of the always-

MUACFA-adequate HIV-exposed children among the total HIV-exposed children were 

69.9%, 75.0%, 69.7% and 73.4% in the baseline age of 0-11, 12-23, 24-35, and 36-47 

months, respectively. That is, there was a fluctuating-but-increasing trend in the proportion 

of the always-MUACFA-adequate HIV-exposed children, with the increase in the baseline 

age. The share of the always-MUACFA-adequate children among the initially-MUACFA-

adequate HIV-exposed children were 89.2%, 92.9%, 86.4% and 89.5% in the baseline age 

of 0-11, 12-23, 24-35, and 36-47 months, respectively. That is, there was a fluctuating-but-

near-constant trend in the share of the always-MUACFA-adequate children among the 

initially-MUACFA-adequate HIV-exposed children, with the increase in the baseline age. 

 

That is: 

 the chance for having always-adequate MUACFA (healthy) status for an HIV-

exposed child was 71.4%, and this chance increased with the increase in the age of 

the child from 69.9% for 0-11 months to 73.4% for 36-47 months of age; 
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 if the HIV-exposed child was ever-identified with adequate MUACFA, his/her 

chance of always remaining so was 89.4%, and this chance remained nearly 

constant with the increasing age of the child from 89.2% for 0-11 months of age to 

89.5% for 36-47 months of age; and, 

 28.6% of the HIV-exposed children were having ever-inadequate MUACFA, and 

they needed to have support to maintain their MUACFA status as adequate in their 

life below 5 years of age; and that the support needs to be continuous, and could be 

targeted for those in need (those who had ever-inadequate MUACFA or run a risk 

for the same, the latter identified using the associated factors, as 10.6% of such 

HIV-exposed children tend to deteriorate). 

 

42.9% of the HIV-EI (from among the 64.3% of the initially-MUACFA-adequate HIV-EI 

children; or 66.7% of the initially-MUACFA-adequate HIV-EI children) and 73.6% of the 

HIV-EU (from among the 81.3% of the initially-MUACFA-adequate HIV-EU children; or 

90.5% of the initially-MUACFA-adequate HIV-EU children) children had always-

adequate MUACFA, while the remaining 21.4% of the HIV-EI (or 33.3% of the initially-

MUACFA-adequate HIV-EI children) and 7.7% of the HIV-EU (or 9.5% of the initially-

MUACFA-adequate HIV-EU children) children deteriorated. Thus, the share of the 

always-MUACFA-adequate HIV-EI children (among both the total HIV-EI and the 

initially-MUACFA-adequate HIV-EI children) was lower than the share of the always-

MUACFA-adequate HIV-EU children (among both the total HIV-EI and the initially-

MUACFA-adequate HIV-EI children). 

 

The share of the always-MUACFA-adequate HIV-EI children among the total HIV-EI 

children were 28.6%, 50.0%, 40.0% and 50.0% in the baseline age of 0-11, 12-23, 24-35, 

and 36-47 months, respectively. The corresponding proportions of the always-MUACFA-

adequate HIV-EI children among the initially-MUACFA-adequate HIV-EI children were 

50.0%, 75.0%, 50.0% and 83.3% in the baseline age of 0-11, 12-23, 24-35 and 36-47 

months respectively. On the other hand, the share of the always-MUACFA-adequate HIV-

EU children among the total HIV-EU children were 71.9%, 76.5%, 71.2% and 75.4% in 

the baseline age groups of 0-11, 12-23, 24-35 and 36-47 months respectively. That is, this 
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share was of the fluctuating-but-increasing trend with the increase in the baseline age. The 

corresponding proportions of the always-MUACFA-adequate HIV-EU children among the 

initially-MUACFA-adequate HIV-EU children were 90.5%, 93.8%, 88.1% and 89.9% in 

the baseline age groups of 0-11, 12-23, 24-35 and 36-47 months respectively. That is, there 

was a fluctuating-but-near-constant trend in this share, with the increase in the baseline 

age. Thus, the share of the always-MUACFA-adequate HIV-EI children (among both the 

total HIV-EI and the initially-MUACFA-adequate HIV-EI children) was lesser than the 

share of the always-MUACFA-adequate HIV-EU children (among both the total HIV-EU 

and the initially-MUACFA-adequate HIV-EU children) in all the baseline age groups. 

 

That is: 

 the overall chance for having always-adequate MUACFA (healthy) status for an 

HIV-EI child was 42.9%; and, this chance increased with the increase in the age of 

the HIV-EI child from 28.6% for 0-11 months to 50.0% for 36-47 months of age; 

 if the HIV-EI child was ever-identified with adequate MUACFA, his/her chance of 

always remaining so was a maximum of 66.7%; and, this chance increased with the 

increase in the age of such HIV-EI child from 50.0% for 0-11 months of age to 

83.3% for 36-47 months of age; 

 the overall chance for having always-adequate MUACFA (healthy) status for an 

HIV-EU child was 73.6%; and, this increased with the increase in the age of the 

HIV-EU child from 71.9% for 0-11 months to 75.4% for 36-47 months of age;  

 if the HIV-EU child was ever-identified with adequate MUACFA, his/her chance 

of always remaining so was 90.5%; and, this chance remained nearly constant with 

the increasing age of such HIV-EU child from 90.5% for 0-11 months of age to 

89.9% for 36-47 months of age; and,  

 57.1% of the HIV-EI and 26.4% of the HIV-EU children were having ever-

inadequate MUACFA, and they needed support to maintain their MUACFA status 

as adequate in their <5 year life; and that the support need to be continuous, and for 

all the HIV-EI children, and those HIV-EU children who had inadequate MUACFA 

or run a risk for it (as identified using the presence of the associated factors), as 

33.3% of such HIV-EI and 9.5% of such HIV-EU children tend to deteriorate.  
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68.8% of the male (from among the 79.6% of the initially-MUACFA-adequate male 

children; or 86.4% of the initially-MUACFA-adequate male children) and 75.0% of the 

female (from among the 81.1% of the initially-MUACFA-adequate female children; or 

92.4% of the initially-MUACFA-adequate female children) children had always-adequate 

MUACFA, while the remaining 10.8% of the male (or 15.6% of the initially-MUACFA-

adequate male children) and 6.1% of the female (or 7.6% of the initially-MUACFA-

adequate female children) children deteriorated. Thus, the share of the always-MUACFA-

adequate male children (among both the total male and the initially-MUACFA-adequate 

male children) was lower than the share of the always-MUACFA-adequate female children 

(among both the total female and the initially-MUACFA-adequate female children).  

 

The share of the always-MUACFA-adequate male children among the total male children 

remained nearly constant with fluctuations with the increase in the baseline age (0-11 

months= 70.5%, 12-23 months=62.5%, 24-35 months=72.0%, 36-47 months=68.8%). The 

corresponding proportions of the always-MUACFA-adequate male children among the 

initially-MUACFA-adequate male children were 88.6%, 88.2%, 81.8% and 86.3% in the 

baseline age groups of 0-11, 12-23, 24-35 and 36-47 months respectively. That is, this share 

also remained nearly constant with fluctuations with the increase in the baseline age. On 

the other hand, the share of the always-MUACFA-adequate female children among the 

total female children increased with fluctuations with the increase in the baseline age (0-

11 months=69.2%, 12-23 months=85.7%, 24-35 months=67.8%, 36-47 months=78.1%). 

The corresponding proportions of the always-MUACFA-adequate female children among 

the initially-MUACFA-adequate female children remained nearly constant with 

fluctuations, with the increase in the baseline age (0-11 months=90.0%, 12-23 months= 

96.0%, 24-35 months=90.9%, 36-47 months=92.6%). Thus, the share of the always-

MUACFA-adequate male children among the total male children was higher than that of 

the always-MUACFA-adequate female children among the total female children, in the 

baseline age of 0-11 and 24-35 months, while the share of such female children was higher 

than that of such male children in the baseline age of 12-23 and 36-47 months; and, the 

share of the always-MUACFA-adequate female children among the initially-MUACFA-

adequate female children was higher than that of the always-MUACFA-adequate male 
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children among the initially-MUACFA-adequate male children, in all the baseline age 

groups. 

 

That is: 

 the overall chance for having always-adequate MUACFA (healthy) status for a 

male child was 68.8%; and, this chance remained nearly constant with the 

increasing age of the male child from 70.5% for 0-11 months of age to 68.8% for 

36-47 months of age; 

 if the male child was ever-identified with adequate MUACFA, his chance of always 

remaining so was 86.4%; and, this chance remained nearly constant with the 

increasing age of such male child from 88.6% for 0-11 months of age to 86.3% for 

36-47 months of age; 

 the overall chance for having always-adequate MUACFA (healthy) status for a 

female child was 75.0%; and, this chance increased with the increase in the age of 

the female child from 69.2% for 0-11 months to 78.1% for 36-47 months of age; 

 if the female child was ever-identified with adequate MUACFA, her chance of 

always remaining so was 92.4%; and, this chance remained nearly constant with 

the increasing age of such female child from 90.0% for 0-11 months of age to 92.6% 

for 36-47 months of age; 

 this suggested the slightly higher chance of retaining the adequate MUAFA status 

among the female children compared to male children, and the slightly higher 

chance for the female child to remain healthy (adequate MUACFA) once she 

acquired the adequate MUACFA status in her 0-59 month life; and, 

 31.2% of the male and 25.0% of the female children were having ever-inadequate 

MUACFA, and they needed to have support to maintain their MUACFA status as 

adequate in their <5 year life ; and that the support needs to be continuous, and 

could be targeted for the HIV-EI and HIV-EU children in need (those having 

inadequate MUACFA, or those who run a risk for the same, as identified using the 

presence of the associated factors in them), as only 15.6% of the male and 7.6% of 

the female children to deteriorate from an adequate MUACFA status. 
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(c) Always-inadequate MUACFA status: In the 12-24 months of follow-up, 9.5% of the 

total 0-47 month HIV-exposed children (from among the 19.6% of the initially-MUACFA-

inadequate HIV-exposed children; or 48.5% of the initially-MUACFA-inadequate HIV-

exposed children) were found to be having always-inadequate MUACFA status throughout 

the study period, while the remaining 10.1% (or 51.5% of the initially-MUACFA-

inadequate HIV-exposed children) improved. The share of the always-MUACFA-

inadequate HIV-exposed children among the total HIV-exposed children slightly increased 

with increase in the baseline age, after an initial drop at the 12-23 months (0-11 

months=9.2%, 12-23 months=8.7%, 24-35 months=9.2%, 36-47 months=10.9%). The 

proportion of the always-MUACFA-inadequate HIV-exposed children among the initially-

MUACFA-inadequate HIV-exposed children increased with the increase in the baseline 

age (0-11 months=42.4%, 12-23 months=45.0%, 24-35 months=47.6%, 36-47 months= 

60.9%).  

 

That is: 

 the chance for having always-inadequate MUACFA (unhealthy) status for an HIV-

exposed child was 9.5%, and this slightly increased with the increase in the age of 

the child from 9.2% for 0-11 months to 10.9% for 36-47 months of age; and,  

 if the HIV-exposed child was ever-identified with inadequate MUACFA, his/her 

chance of always remaining so was 48.5%, and this chance increased with the 

increase in the age of the child from 42.4% for 0-11 months of age to 60.9% for 36-

47 months of age.  

 

32.1% of the HIV-EI (from among the 35.7% of the initially-MUACFA-inadequate HIV-

EI children; or 90.0% of the initially-MUACFA-inadequate HIV-EI children) and 8.2% of 

the HIV-EU (from among the 18.7% of the initially-MUACFA-inadequate HIV-EU 

children; or 43.7% of the initially-MUACFA-inadequate HIV-EU children) children had 

always-inadequate MUACFA, while the remaining 3.6% of the HIV-EI (or 10.0% of the 

initially-MUACFA-inadequate HIV-EI children) and 10.5% of the HIV-EU (or 56.3% of 

the initially-MUACFA-inadequate HIV-EU children) children improved. Thus, the share 

of the always-MUACFA-inadequate HIV-EI children (among the total HIV-EI and the 
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initially-MUACFA-inadequate HIV-EI children) was higher than the share of the always-

MUACFA-inadequate HIV-EU children (among the total HIV-EU and the initially-

MUACFA-inadequate HIV-EU children). 

 

The share of the always-MUACFA-inadequate HIV-EI children among the total HIV-EI 

children were 28.6%, 33.3%, 20.0%, and 40.0%, and among the initially-MUACFA-

inadequate HIV-EI children were 66.7%, 100.0%, 100.0%, and 100.0%, in the baseline age 

of 0-11, 12-23, 24-35 and 36-47 months respectively. On the other hand, the share of the 

always-MUACFA-inadequate HIV-EU children among the total HIV-EU children was 

8.2%, 7.1%, 8.7%, and 8.5%, and among the initially-MUACFA-inadequate HIV-EU 

children were 40.0%, 38.9%, 45.0% and 52.6%, in the baseline age of 0-11, 12-23, 24-35 

and 36-47 months respectively. That is, these shares of the HIV-EU children increased with 

the increase in the baseline age, after an initial drop at 12-23 months. Thus, the share of the 

always-MUACFA-inadequate HIV-EI children (among both the total HIV-EI and the 

initially-MUACFA-inadequate HIV-EI children) tend to be higher than the share of the 

always-MUACFA-inadequate HIV-EU children (among both the total HIV-EU and the 

initially-MUACFA-inadequate HIV-EU children) in all the baseline age groups. 

 

That is: 

 the overall chance for having always-inadequate MUACFA (unhealthy) status for 

an HIV-EI child was 32.1%; and, this ranged between 20-40% in any age group; 

 if the HIV-EI child was ever-identified with inadequate MUACFA, his/her chance 

of always remaining so was a maximum of 90.0%; and, this chance was more than 

66.7% in any age group; 

 the overall chance for having always-inadequate MUACFA (unhealthy) status for 

an HIV-EU child was 8.2%; and, this increased with the increase in the age of the 

HIV-EU child from 8.2% for 0-11 months to 8.5% for 36-47 months of age; 

 if the HIV-EU child was ever-identified with inadequate MUACFA, his/her chance 

of always remaining so was 43.7%; and, this chance increased with the increase in 

the age of the HIV-EU child from 40.0% for 0-11 months of age to 52.6% for 36-

47 months of age; and, 
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 the chance of the HIV-EI children to be, and be remaining as inadequate MUACFA 

was higher than the HIV-EU children. 

 

10.0% of the male (from among the 20.4% of the initially-MUACFA-inadequate male 

children; or 49.0% of the initially-MUACFA-inadequate male children) and 9.0% of the 

female (from among the 18.9% of the initially-MUACFA-inadequate female children; or 

47.8% of the initially-MUACFA-inadequate female children) children had always-

inadequate MUACFA, while the remaining 10.4% of the male (or 51.0% of the initially-

MUACFA-inadequate male children) and 9.8% of the female (or 52.2% of the initially-

MUACFA-inadequate female children) children improved. Thus, the share of the always-

MUACFA-inadequate female children (among both the total female and the initially-

MUACFA-inadequate female children) was lower than the share of the always-MUACFA-

inadequate male children (among both the total male and the initially-MUACFA-

inadequate male children).  

 

The share of the always-MUACFA-inadequate male children among the total male children 

increased in a zig-zag pattern with the increase in the baseline age (0-11 months=9.1%, 12-

23 months=12.5%, 24-35 months=6.0%, 36-47 months=12.5%), while their share among 

the initially-MUACFA-inadequate male children increased with the increase in the 

baseline age, after an initial drop at 12-23 months (0-11 months=44.4%, 12-23 months= 

42.9%, 24-35 months=50.0%, 36-47 months=61.5%). On the other hand, the share of the 

always-MUACFA-inadequate female children among the total female children remained 

near-constant after a full sigmoidal deflection (0-11 months=9.2%, 12-23 months=5.4%, 

24-35 months=11.9%, 36-47 months=9.4%), and their share among the initially-

MUACFA-inadequate female children increased with fluctuations with the increase in the 

baseline age (0-11 months=40.0%, 12-23 months=50.0%, 24-35 months=46.7%, 36-47 

months=60.0%). Thus, the shares of the always-MUACFA-inadequate male and female 

children (among the respective gender totals) were nearly the same in the baseline age of 

<12 months; thereafter, this share was higher for the male children in the baseline age of 

12-23 and 36-47 months, while it was higher for the female children in the baseline age 

24-35 months. And the share of the always-MUACFA-inadequate male children among 



278 

 

the initially-MUACFA-inadequate male children was higher than that of the always-

MUACFA-inadequate female children among the initially-MUACFA-inadequate female 

children in the baseline age of <12 months and >24 months, while this share of the female 

children was higher than that of the male children in the baseline age of 12-23 months. 

 

That is: 

 the overall chance for having always-inadequate MUACFA (unhealthy) status for 

a male child was 10.0%; and, this chance increased with the increase in the age of 

the male child from 9.1% for 0-11 months of age to 12.5% for 36-47 months of age;  

 if the male child was ever-identified with inadequate MUACFA, his chance of 

always remaining so was 49.0%; and, this increased with the increase in the age of 

such male child from 44.4% for 0-11 months to 61.5% for 36-47 months of age; 

 the overall chance for having always-inadequate MUACFA (unhealthy) status for 

a female child was 9.0%; and, this chance remained above 5.4% in all age groups; 

 if the female child was ever-identified with inadequate MUACFA, her chance of 

always remaining so was 47.8%; and, this increased with the increase in the age of 

such male child from 40.0% for 0-11 months to 60.0% for 36-47 months of age; 

 this suggested the near-equal chance for the male and the female child to remain to 

have inadequate MUACFA always, and for them to regain adequate MUACFA 

status, once they experienced an inadequate MUACFA in their 0-59 month life. 

 

(d) Changes in the MUACFA status: The switch in the MUACFA status was due to the 

children either improving or dropping from their baseline MUACFA status. In the 12-24 

months of follow-up, 10.1% of the HIV-exposed children (or 51.5% of the initially-

MUACFA-inadequate HIV-exposed children) improved their initial inadequate MUACFA 

status, while 8.5% (or 10.6% of the initially-MUACFA-adequate HIV-exposed children) 

deteriorated from their initial adequate MUACFA status. As such, 18.6% of the HIV-

exposed children had a chance to change their initial MUACFA status in the subsequent 

12-24 months of life; and, there was nearly five-time higher chance for the initially-

MUACFA-inadequate children to improve, compared to the initially-MUACFA-adequate 

children’s chance for deterioration.  
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Among the total HIV-exposed children, the shares of those improving were more than and 

lesser than those deteriorating in the baseline age of <24 and 24+ months, respectively (0-

11 months=12.4% and 8.5%, 12-23 months=10.6% and 5.8%, 24-35 months=10.1% and 

11.0%, 36-47 months=7.0% and 8.6%; improving and deteriorating, respectively). Also, 

the chance for the improvement was maximum in the follow-up year 2, and the chance for 

the deterioration was maximum in the follow-up year 4. As such, the share of the HIV-

exposed children experiencing changes in the MUACFA status was highest among the 

baseline age of 24-35 months (21.1%) and <12 months (20.9%), followed by 12-23 months 

(16.4%) and 36-47 months (15.6%) in the decreasing order. This implied two spikes of 

changes: the first in year 2 and the second in year 4.  

 

However, by considering the shares of the HIV-exposed children improving and 

deteriorating with respect to their initial MUACFA status, the share of those improving 

were higher than that of those deteriorating in the all the baseline age groups (0-11 

months=57.6% and 10.8%, 12-23 months=55.0% and 7.1%, 24-35 months=52.4% and 

13.6%, 36-47 months=39.1% and 10.5%; improving and deteriorating, respectively). In 

short, the share of the improvement of the MUACFA status among the total HIV-exposed 

children decreased with the increase in the age at the baseline, and was maximum in the 

year 2; the share of deterioration completed a full sigmoidal curve between 0-11 and 36-

47 months of age at the baseline, such that its magnitude was lower than that of the 

improvement in the first two years and more than that of the improvement in the last two 

years, and was maximum in the year 4; the baseline age of <12 and 24-35 months tend to 

have maximum and near-equal chance for changes in their MUACFA status in the years 2 

and 4, with near-equal chance for both the improvement and deterioration. 

 

During the follow-up of the HIV-EI children through 12-24 months, 3.6% (or 10.0% of the 

initially-MUACFA-inadequate HIV-EI children) improved their initial inadequate 

MUACFA status, while 21.4% (or 33.3% of the initially-MUACFA-adequate HIV-EI 

children) deteriorated from their initial adequate MUACFA status. As such, 25.0% of the 

total HIV-EI children had a chance to change their initial MUACFA status in the 

subsequent 12-24 months of life.  
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Among the total HIV-EI children, the shares of those improving and deteriorating were 

14.3% and 28.6%, 0.0% and 16.7%, 0.0% and 40.0%, and 0.0% and 10.0% in the baseline 

age groups of 0-11, 12-23, 24-35 and 36-47 months, respectively. As such, the share of the 

HIV-EI children experiencing changes in the MUACFA status were (respectively) 42.9%, 

16.7%, 40.0% and 10.0% in the baseline age of <12, 12-23, 24-35 and 36-47 months.  

 

However, by considering the shares of the HIV-EI children improving and deteriorating 

with respect to their initial MUACFA status, the shares of those improving and 

deteriorating were 33.3% and 50.0%, 0.0% and 25.0%, 0.0%, and 50.0%, and 0.0% and 

16.7%, in the baseline age groups of <12, 12-23, 24-35 and 36-47 months (respectively). 

Since very small numbers of the HIV-EI children were included in each of the baseline age 

groups, inferring on a pattern on the HIV-EI children was deemed less relevant, despite an 

empirical weight for the deterioration among the changes, among the total HIV-EI children 

and in all the age groups. 

 

In the 12-24 months of follow-up, 10.5% of the HIV-EU children (or 56.3% of the initially-

MUACFA-inadequate HIV-EU children) improved their initial inadequate MUACFA 

status, while 7.7% (or 9.5% of the initially-MUACFA-adequate HIV-EU children) 

deteriorated from their initial adequate MUACFA status. As such, 18.2% of the HIV-EU 

children had a chance to change their initial MUACFA status in the subsequent 12-24 

months of life (which was lesser than that of the HIV-EI children), with the improvement 

more than the deterioration; and, there was nearly five-time higher chance for the initially-

MUACFA-inadequate HIV-EU children to improve compared to the initially-MUACFA-

adequate HIV-EU children’s chance for deterioration (unlike the trend among the HIV-EI 

children, for whom it was predominantly deteriorating).  

 

Among the total HIV-EU children, the shares of those improving were more than and 

nearly equal to that of those deteriorating in the baseline age of <24 and 24+ months 

respectively (0-11 months=12.3% and 7.5%, 12-23 months=11.2% and 5.1%, 24-35 

months=10.6% and 9.6%, 36-47 months=7.6% and 8.5%; improving and deteriorating, 

respectively). The chance for the improvement was maximum in year , and that for the 
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deterioration was maximum in year 4. As such, the share of the HIV-EU children 

experiencing changes in the MUACFA status was highest among the baseline age of <12 

months (20.8%) and 24-35 months (20.5%), followed by 12-23 months (16.3%)  and 36-

47 months (16.1%) in the decreasing order. This implied two spikes of changes: the first in 

year 2 and the second in year 4.  

 

However, by considering the shares of the HIV-EU children improving and deteriorating 

with respect to their initial MUACFA status, the share of those improving was higher than 

that of those deteriorating in all the baseline age groups (0-11 months=60.0% and 9.5%, 

12-23 months=61.1% and 6.3%, 24-35 months=55.0% and 11.9%, 36-47 months=47.4% 

and 10.1%; improving and deteriorating, respectively). In short, the share of the 

improvement of the MUACFA status among total HIV-EU children decreased with the 

increase in the baseline age, and was maximum in the year 2; the share of the deterioration 

completed a full sigmoidal curve between the baseline age of 0-11 and 36-47 months, such 

that its magnitude was lower than that of the improvement in the first two years and nearly 

equal to that of the improvement in the last two years; the baseline age of <12 and 24-35 

months tend to have maximum chance for changes in their MUACFA status in the follow-

up years 2 and 4, with a higher chance for the improvement than the deterioration. 

 

In the follow-up of 12-24 months, 10.4% of the male children (or 51.0% of the initially-

MUACFA-inadequate male children) improved their initial inadequate MUACFA status, 

while 10.8% (or 13.6% of the initially-MUACFA-adequate male children) deteriorated 

from their initial adequate MUACFA status. As such, 21.2% of the total male children had 

a chance to change their initial MUACFA status in the subsequent 12-24 months of life, 

with the improvement nearly equal to the deterioration; and, there was nearly four-time 

higher chance for the initially-MUACFA-inadequate male children to improve compared 

to the initially-MUACFA-adequate male children’s chance for deterioration.   

 

Among the total male children, the shares of those improving were more than and lesser 

than that of those deteriorating in the baseline age of <24 and 24+ months respectively (0-

11 months=11.4% and 9.1%, 12-23 months=16.7% and 8.3%, 24-35 months=6.0% and 
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16.0%, 36-47 months=7.8% and 10.9%; improving and deteriorating, respectively). The 

chance for the improvement was maximum in year 3, and that for the deterioration was 

maximum in year 4. As such, the share of the male children experiencing changes in the 

MUACFA status increased with the increase in the baseline age till <24 months and then 

decreased subsequently (0-11 months=20.5%, 12-23 months=25.0%, 24-35 months= 

22.0%, 36-47 months=18.7%).  

 

However, by considering the shares of the male children improving and deteriorating with 

respect to their initial MUACFA status, the share of those improving was higher than those 

deteriorating in all the baseline age groups (0-11 months=55.6% and 11.4%, 12-23 

months=57.1% and 11.8%, 24-35 months=50.0% and 18.2%, 36-47 months=38.5% and 

13.7%; improving and deteriorating, respectively). In short, the share of the improvement 

of the MUACFA status among total HIV-EU children increased to a maximum in the year 

3 (for the baseline age group of 12-23 months) and then decreased with the increase in the 

baseline age; the share of the deterioration completed a full sigmoidal curve between the 

baseline age of 0-11 and 36-47 months, such that its magnitude was lower than that of the 

improvement in the first two years and nearly equal to that of the improvement in the last 

two years, and was maximum in the year 4; the baseline age group of 12-23 months tend 

to have maximum chance for changes in their MUACFA status in year 3, with near-double 

higher chance for the improvement than the deterioration. 

 

In the 12-24 months of follow-up, 9.8% of the female children (or 52.2% of the initially-

MUACFA-inadequate female children; which was nearly equal to that of the male 

children) improved their initial inadequate MUACFA status, while 6.1% (or 7.6% of the 

initially-MUACFA-adequate female children; which was lesser than that of the male 

children) deteriorated from their initial adequate MUACFA status. As such, 15.9% of the 

total female children had a chance to change their initial MUACFA status in the subsequent 

12-24 months of life (which was lesser than that of the male children), with the 

improvement more than the deterioration (unlike the male children, for whom it was nearly 

equal); and, there was nearly seven-time higher chance for the initially-MUACFA-

inadequate female children to improve, compared to the initially-MUACFA-adequate 
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female children’s chance for deterioration (the trend was similar among the male children, 

except for the magnitude of the improvement which was lesser for the male children; hence 

the chance of the female children to deteriorate from an adequate MUACFA status was 

lesser than that for male children).  

 

Among the total female children, the shares of those improving were higher than and equal 

to that of those deteriorating in the baseline age of <36 and 36+ months respectively (0-11 

months=13.8% and 7.7%, 12-23 months=5.4% and 3.6%, 24-35 months=13.6% and 6.8%, 

36-47 months=6.3% and 6.3%; improving and deteriorating, respectively; unlike that for 

the male children, which was having increasing share of the improvement till 24 months 

of baseline age, and lower share subsequently). The chance for the improvement (unlike 

the nearly-equal but single-spike improvement among the male children in the year 3) had 

two spikes, the first in the year 2 and the second in the year 4; and that of deterioration was 

maximum in the year 2 (unlike the male children’s in the year 4). As such, the share of the 

female children experiencing changes in the MUACFA status was highest among the 

baseline age of <12 months (21.5%), followed by 24-35 months (20.4%), 36-47 months 

(12.6%) and 12-23 months (9.0%) in the decreasing order; and presented with two spikes, 

the first in the year 2 and the second in the year 4 (unlike the trend among the male children, 

which increased till 24 months and decreased in the 24+ months baseline age).  

 

However, by considering the shares of the female children improving and deteriorating 

with respect to their initial MUACFA status, the share of those improving was more than 

that of those deteriorating in all the baseline age groups, like the male children (0-11 

months=60.0% and 10.0%, 12-23 months=50.0% and 4.0%, 24-35 months=53.3% and 

9.1%, 36-47 months=40.0% and 7.4%; improving and deteriorating, respectively). In short, 

the years 2 and 4 tend to be having the maximum chance for changes in the MUACFA 

status, with the improvement having a near-double higher chance than the deterioration; 

the improvement had two spikes (in the years 2 and 4), and this converged with the near-

constant deterioration in year 5. The pattern for the female children was predominantly of 

improvement in the MUACFA status, compared to that of the male children, which 

portrayed a compensated trade-off between the improvement and deterioration. 
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4.2. The patterns of psychomotor, social, and language development. 

 

Table 34. Unique children (0-59 months) ever identified with altered psychomotor, social, 

and language development.  

Characteristics Attribu

tes 

HIV-EI 

children 

HIV-EU 

children 

Total 

M
a
le

 

F
em

a
le

 

T
o
ta

l 

M
a
le

 

F
em

a
le

 

T
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M
a
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a
le

 N % 

Delay/non-achievem-

ent of milestones of 

growth and physical/ 

social development 

Present 0.0 0.0 0.0 0.6 0.6 0.6 0.6 0.6 4 0.6 

Absent 100.0 100.0 100.0 99.4 99.4 99.4 99.4 99.4 655 99.4 

Total 22 13 35 315 309 624 337 322 659 100.0 

Delay/non-achievem-

ent of milestones of 

language 

development 

Present 0.0 7.7 2.9 0.6 1.3 1.0 0.6 1.5 7 1.1 

Absent 100.0 92.3 97.1 99.4 98.7 99.0 99.4 98.5 653 98.9 

Total 22 13 35 315 310 625 337 323 660 100.0 

All values mentioned are percentages unless otherwise specified; all percentages are with 

respect to vertical column total. 

 

There were assessments of the psychomotor, social, and language developments for all the 

children on every data collection schedule. The results of each assessment were classified 

as ‘ever delay/non-achievement of the milestones’ and analyzed, but the events of such 

delay/non-achievements were very few.  

 

The characteristics of the unique children ever identified with delayed/non-achieved 

milestones are described in table 34. There were a total of 4 unique children (0.6%) with 

psychomotor and social developmental delay, and 7 (1.1%) unique children with language 

delay; however, 3 of these unique children had both developmental and language delay, 

which in turn was linked to a chronic disease condition (birth injury/cerebral palsy). Hence, 

a physiological reason was to be sought only for the one child with developmental delay, 
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and the 4 children with language delay, which was too small to be analyzed for. For the 

same reason, the delayed/non-achieved psychomotor, social and language development 

milestones were not considered as outcome variables (for the analysis of associated factors) 

but were retained as covariates for the other outcome variables considered.  

 

4.3. The patterns of vitamin/mineral deficiencies. 

 

The characteristics of the unique children ever identified as having vitamin/mineral 

deficiency are described in table 35. There were assessments of vitamin/mineral 

deficiencies for all the children (0-59 months) on every data collection schedule. The 

results of each assessment were categorized into the graver group of deficiency while 

analyzing the criteria ‘maximum number of deficient vitamins/ minerals ever’. Since this 

criteria included the follow-up assessments in addition to the baseline and end-line 

assessments for the children, the sub-groups of baseline and end-line assessment of 

vitamin/mineral deficiency does not match with the ‘ever’ group, unlike the analysis of the 

mothers. As such, the ‘combined’ share of children ‘ever deficient’ for vitamins/minerals 

could be used as a better indicator.  

 

55.3% of the children never had a vitamin/mineral deficiency during the study period. Or, 

in other words, less than half of the HIV-exposed children ever had vitamin/mineral 

deficiencies during the study period (1-6 deficiencies=23.6%, 7+ deficiencies=21.1%, 

total=44.7%; HIV-EI: male=72.7%, female=38.5%, total=60.0%; HIV-EU: male=41.0%, 

female=46.8%, total=43.8%; male=43.1%, female=46.4%). That is, a higher share of the 

HIV-EI children ever experienced vitamin/mineral deficiencies, especially the more severe 

(7+) deficiencies (HIV-EI=51.4%, HIV-EU=19.4%) forms, compared to the HIV-EU 

children; a slightly higher share of the female HIV-EU children ever experienced 

deficiencies than the male HIV-EU children; and among the HIV-EI children, the share of 

the more severe forms of deficiencies were higher than that of less-severe deficiencies (1-

6 deficiencies=8.6%, 7+ deficiencies=51.4%). However, there was no marked gender 

differentials in the total group of HIV-exposed children.  
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Table 35. Unique children (0-59 months) ever indicated as deficient in vitamins/minerals. 

Characteristi

cs 

Attributes HIV-EI 

children 

HIV-EU 

children 

Total 

M
a
le

 

F
em

a
le

 

T
o
ta

l 

M
a
le

 

F
em

a
le

 

T
o
ta

l 

M
a
le

 

F
em

a
le

 N % 

Maximum 

deficient 

vitamins/mine

rals indicated 

ever in the 

child 

No deficiency 27.3 61.5 40.0 59.0 53.2 56.2 57.0 53.6 365 55.3 

1-6 4.5 15.4 8.6 22.9 26.1 24.5 21.7 25.7 156 23.6 

7+ 68.2 23.1 51.4 18.1 20.6 19.4 21.4 20.7 139 21.1 

Total, N 22 13 35 315 310 625 337 323 660 100.0 

Average no. of  

vit./min. 

deficient among 

those indicated 

10.1 7.6 9.2 6.2 6.6 6.4 6.5 6.6 6.6  

Persistence of 

vit./min. defi-

ciency among 

ever deficient 

children 

<50% of time 50.0 100.0 61.8 80.7 78.6 79.5 77.2 79.3 231 78.3 

>50% of time 50.0 0.0 38.2 19.3 21.4 20.5 22.8 20.7 64 21.7 

Total, N 16 5 21 129 145 274 145 150 295 100.0 

All values mentioned are percentages unless otherwise specified; all percentages are with 

respect to vertical column total. 

 

The share of the unique children by the presence and severity of vitamin/mineral 

deficiencies is shown in figure 70. 11.7% and 13.1% of the children were vitamin/mineral 

deficient at the baseline and end-line assessment (respectively). The share of 

vitamin/mineral deficient HIV-EI and HIV-EU children were similar and comparable 

between the baseline and end-line measurement: the largest share had no vitamin 

deficiency, a lesser share had less severe (1-6) deficiencies and the least share experienced 

more severe (7+) forms of deficiency. 
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Fig. 70. Share of unique children by the presence and severity of vitamin/mineral 

deficiencies. 

 

N of children: Baseline, end line and ever: HIV-EI: male=22, female=13; HIV-EU: 

male=315, female=310. 

 

The mean maximum number of ever-deficient vitamins/minerals for all the children was 

6.6 (HIV-EI: male=10.1, female=7.6, total=9.2; HIV-EU: male=6.2, female=6.6, total= 

6.4), but was higher for the HIV-EI children compared to the HIV-EU children. The gender 

differentials in the groups of HIV-EU and total HIV exposed children were near-nil.  

 

The share of the unique children by the types of deficiency ever identified is given in table 

36. All the children (N=660) were assessed for vitamin/mineral deficiencies at least once. 

Nearly a quarter or more of all the children were ever indicated as deficient for the vitamins 

B, C and E (vitamin: B1=22.3%, B2=27.9%, B3=26.1%, B6=32.3%, B7=30.9%, 

B9=26.2%, B12=25.0%, C=25.3%, E=23.6%). The presence of deficiency among the 

HIV-EU children was similar to the total group’s (vitamin: B1=21.4%, B2=26.2%, 

B3=24.6%, B6=30.9%, B7=29.4%, B9=25.3%, B12=24.2%, C=23.5%, E=22.1%). 

However, among the HIV-EI children, additionally, the vitamins A (37.1%) and D 

(31.4%), and iron (25.7%) were ever indicated as deficient in a near-quarter or more. In 

absolute, more than 50% of the HIV-EI children had revealed the presence of deficiencies  



288 

 

Table 36. Share of unique children by types of vitamin/mineral deficiencies. 

Deficient 

vitamin/mineral 

HIV-EI children HIV-EU children Total 

Male Female Total Male Female Total Male Female Total 

Vitamin A 50.0 15.4 37.1 11.1 15.5 13.3 13.6 15.5 14.5 

Vitamin B1 50.0 15.4 37.1 20.6 22.3 21.4 22.6 22.0 22.3 

Vitamin B2 68.2 38.5 57.1 24.1 28.4 26.2 27.0 28.8 27.9 

Vitamin B3 63.6 38.5 54.3 21.3 28.1 24.6 24.0 28.5 26.2 

Vitamin B6 68.2 38.5 57.1 28.3 33.5 30.9 30.9 33.7 32.3 

Vitamin B7 68.2 38.5 57.1 27.3 31.6 29.4 30.0 31.9 30.9 

Vitamin B9 59.1 15.4 42.9 22.9 27.7 25.3 25.2 27.2 26.2 

Vitamin B12 54.5 15.4 40.0 22.5 25.8 24.2 24.6 25.4 25.0 

Vitamin C 68.2 38.5 57.1 21.0 26.1 23.5 24.0 26.6 25.3 

Vitamin D 45.5 7.7 31.4 13.3 15.5 14.4 15.4 15.2 15.3 

Vitamin E 72.7 15.4 51.4 20.3 23.9 22.1 23.7 23.5 23.6 

Vitamin K 9.1 0.0 5.7 1.3 1.6 1.4 1.8 1.5 1.7 

Iron 36.4 7.7 25.7 11.1 12.9 12.0 12.8 12.7 12.7 

Zinc 22.7 7.7 17.1 8.6 9.4 9.0 9.5 9.3 9.4 

N (children) 22 13 35 315 310 625 337 323 660 

N (assessments) 166 95 261 2279 2239 4518 2445 2334 4779 

Assessments where a 

deficiency was 

identified 

34.3 10.5 25.7 12.7 14.1 13.4 14.2 14.0 14.1 

All values mentioned are percentages unless otherwise specified; all percentages are with 

respect to vertical column total of children. 

 

of the vitamins B2 (57.1%), B3 (54.3%), B6 (57.1%), B7 (57.1%), C (57.1%) and E 

(51.4%). In the HIV-EU sub-group, the B3 (male=21.3%, female=28.1%), B6 (male= 

28.3%, female=33.5%) and C (male= 21.0%, female=26.1%) vitamin deficiencies were 

slightly higher among the female children, than the male children. The gender differentials 

in the vitamin/mineral deficiencies were near-nil among all the HIV-exposed children. 
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Fig. 71. Share of types of vitamin/mineral deficiencies among children by events. 

 

N of events of deficiencies: HIV-EI male=415, HIV-EI female=74, HIV-EI total=489, 

HIV-EU male=1535, HIV-EU female=1733, HIV-EU total=3268; male total=1950, female 

total=1807; total=3757. 

 

Of the 4804 successful schedules of data collection for 660 children, total assessments 

which yielded information on vitamin/mineral deficiency were 4779 (99.5%; HIV-EI: 

male=166, female=95, total=261; HIV-EU: male=2279, female=2239, total=4518; total: 

male=2445, female=2334). On the whole, 14.1% of these measurements among the HIV-

exposed children identified a vitamin/mineral deficiency (HIV-EI: male=34.3%, female= 

10.5%, total=25.7%; HIV-EU: male=12.7%, female=14.1%, total=13.4%; total: 

male=14.2%, female=14.0%). That is, there was a one-in-three chance to identify a 

vitamin/mineral deficient male HIV-EI child by using symptom/sign-based screening 

criteria once in a cross-sectional survey, while it was 10-15% for the rest of the children.   

 

The share of the types of deficient vitamins/minerals with respect to the total events of 

deficiency identified is given in figure 71. Of the total 3757 vitamin/mineral deficiencies 

indicated, the commonly encountered deficient vitamins were B6 (12.0%; HIV-EI: 

male=11.3%, female=13.5%, total=11.7%; HIV-EU: male=11.6%, female=12.5%, 

total=12.1%; total: male=11.5%, female=12.5%), B7 (11.3%; HIV-EI: male=11.3%, 
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female=13.5%, total=11.7%; HIV-EU: male=10.9%, female=11.5%, total=11.3%; total: 

male=11.0%, female=11.6%), B2 (9.3%; HIV-EI: male=10.4%, female=10.8%, 

total=10.4%; HIV-EU: male, female and total=9.2%; total: male=9.4%, female=9.2%) and 

B3 (9.1%; HIV-EI: male=8.2%, female=13.5%, total=9.0%; HIV-EU: male=8.5%, 

female=9.6%, total=9.1%; total: male=8.5%, female=9.7%). The share of the deficient 

vitamins (individually and in total) were near-equal among all the groups of children. 

 

Around one-fifth of the vitamin/mineral deficient children had their deficiencies persisting 

for over more than half of the study period (21.7%; HIV-EI: male=50.0%, female=0.0%, 

total=38.2%; HIV-EU: male=19.3%, female=21.4%, total=20.5%). A higher share of the 

HIV-EI children had vitamin/mineral deficiencies persisting longer, compared to the HIV-

EU children. 

 

Due to the multitude of the screening criteria (signs and symptoms), and the abstract 

method (annexure 7) adopted for attributing the positive screening criteria (identified sign/ 

symptom) to (their corresponding single/multiple) individual vitamin/mineral deficiencies, 

the information (patterns and proportion) on the vitamin/mineral deficiencies were deemed 

less specific. As such, the information on the vitamin/mineral deficiencies was retained for 

corroborative and descriptive value (like a lid-opener) and hence was not considered as an 

exclusive outcome variable. Instead, the more specific laboratory-determined Hb level 

(anaemia and anaemic children) was considered as a single and better indicator for the 

nutritional outcome (for the analysis of associated factors), as this could also represent the 

larger iceberg of the vitamin/ mineral deficiencies beneath. However, the presence, 

severity, and persistence of the vitamin/mineral deficiencies were retained as covariates for 

the other outcome variables considered.  

 

4.4. The patterns of anaemia (by haemoglobin levels). 

 

The patterns of the nutritional outcome of anaemia were ascertained, grossly, and by age-

groups and trajectory of changes. 
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4.4.1. The gross patterns of anaemia. 

 

Table 37. Unique children (0-59 months) ever identified as anaemic.  

Characteri

stics 

Attributes HIV-EI 

children 

HIV-EU 

children 

Total 

M
a
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M
a
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F
em

a
le

 

T
o
ta

l 

M
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F
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a
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 N % 

Anaemia 

status ever 

No anaemia 9.1 7.7 8.6 22.9 29.0 25.9 22.0 28.2 165 25.0 

Mild anaemia 18.2 23.1 20.0 25.4 21.0 23.2 24.9 21.1 152 23.0 

Moderate anaemia 63.6 69.2 65.7 47.0 44.5 45.8 48.1 45.5 309 46.8 

Severe anaemia 9.1 0.0 5.7 4.8 5.5 5.1 5.0 5.3 34 5.2 

Total 22 13 35 315 310 625 337 323 660 100.0 

All values mentioned are percentages unless otherwise specified; all percentages are with 

respect to vertical column total. 

 

There were two scheduled assessments of Hb for all the children (0-59 months), at the 

baseline and end line. The children were categorized as ‘non-anaemic’, or with ‘mild 

anaemia’, ‘moderate anaemia’, and ‘severe anaemia’, in the graver (disadvantaged) group, 

while analyzing the category of anaemia as ‘ever having anaemia’. The characteristics of 

the unique children by their ever identified anaemia status is described in table 37.  

 

The Hb level was >11.0 g/dl (non-anaemic children) for 25.0% of all the children in the 

study; while the remaining were anaemic (75.0%; HIV-EI: male=90.9%, female=92.3%, 

total=91.4%; HIV-EU: male=77.1%, female=71.0%, total=74.1%; total: male=78.0%, 

female=71.8%). As such, there was a higher share of the HIV-EI children who were 

anaemic, compared to the HIV-EU children; and a slightly higher share of the male children 

who were anemic compared to the female children, in both the HIV-EU sub-group and the 

total group of children. The share of the children with mild, moderate and severe anaemia 

was 23.0%, 46.8% and 5.2% among all the HIV-exposed children, and 30.7%, 62.4% and 

6.9% among the anaemic children. A higher share of the HIV-EI children had moderate 
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anaemia compared to the HIV-EU children, while the other two categories of anaemia were 

near-equally present among the children, irrespective of HIV status or gender.  

 

4.4.2. The patterns of anaemia in various age cross-sections.  

 

The Hb results were classified into (mild, moderate and severe) anaemia and non-anaemia. 

Every child reaching a particular age cross-section ever during the study, for whom (an) 

assessment(s) was/were available, was included in the analysis of total measurements made 

for that age cross-section. As such, a child might be counted in different age cross-sections 

and for multiple times of measurements.  

 

The status of anaemia among the total measurements in the various age cross-sections is 

given in table 38 and figure 72. The mean Hb value of all the measurements is given in 

figure 73. Grossly, more than two-thirds (68.2%) of all the Hb measurements (N=1344) 

done for the children of 0-59 months of age (N=1109) had identified an anaemia status 

with a mean Hb value of 9.3 g/dl, while the remaining (31.8%) measurements revealed a 

non-anaemic status with a mean Hb value of 11.9 g/dl. The share of the measurements 

which revealed an anaemia status was highest in the 12-23 months (79.0%) of the life of 

the HIV-exposed children, followed by 0-11 (72.0%), 24-35 (72.0%), 36-47 (63.5%) and 

48+ months (56.1%) in the decreasing order. As such, the anaemia status increased in the 

12-23 months compared to the 0-11 months and then decreased with the increase in the 

age. The mean Hb value of the overall and anaemic measurements decreased in the 12-23 

months compared to the 0-11 months, and then increased with the increase in the age; but, 

that of the non-anaemic measurements decreased in the 12-23 months compared to the 0-

11 months, and then remained more-or-less constant in the 24+ months (0-11 months=9.2, 

12.4, 10.1; 12-23 months=9.1, 11.8, 9.7; 24-35 months=9.3, 11.8, 10.0; 36-47 months=9.5, 

11.9, 10.4; 48+ months= -9.7, 11.9, 10.6; all values in g/dl).  

 

The shares of the mild, moderate and severe anaemia were 26.3%, 38.8% and 3.1% among 

all the measurements for all the HIV-exposed children; these were 38.5%, 57.0% and 4.5% 

among all the anaemic measurements; the mean Hb value for each category of anaemia 
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Table 38. Haemoglobin measurements in various age cross-sections of children, by gender, 

HIV, and anaemia status. 
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<
1
2
 m

o
n
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M
al
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HIV-EI 5 8 0.0  37.5 10.3 62.5 8.4 0.0  100.0 9.1 9.1 

HIV-EU 111 152 25.7 12.6 23.7 10.4 48.0 8.9 2.6 5.8 74.3 9.3 10.1 

Total 116 160 24.4 12.6 24.4 10.4 48.8 8.9 2.5 5.8 75.6 9.3 10.1 

F
em

al
e 

HIV-EI 3 5 40.0 11.6 40.0 10.9 20.0 7.4 0.0  60.0 9.7 10.5 

HIV-EU 84 106 33.0 12.3 21.7 10.5 41.5 8.7 3.8 5.7 67.0 9.1 10.2 

Total 87 111 33.3 12.2 22.5 10.6 40.5 8.7 3.6 5.7 66.7 9.2 10.2 

T
o
ta

l 

HIV-EI 8 13 15.4 11.6 38.5 10.5 46.2 8.2 0.0  84.6 9.3 9.6 

HIV-EU 195 258 28.7 12.4 22.9 10.5 45.3 8.8 3.1 5.7 71.3 9.2 10.1 

Total 203 271 28.0 12.4 23.6 10.5 45.4 8.8 3.0 5.7 72.0 9.2 10.1 

1
2

-2
3
 m

o
n
th

s 

M
al

e 

HIV-EI 8 8 12.5 11.9 25.0 10.2 62.5 8.3 0.0  87.5 8.9 9.2 

HIV-EU 101 116 28.4 11.7 19.8 10.5 46.6 8.7 5.2 5.9 71.6 9.0 9.8 

Total 109 124 27.4 11.7 20.2 10.5 47.6 8.7 4.8 5.9 72.6 9.0 9.7 

F
em

al
e 

HIV-EI 2 2 0.0  0.0  100.0 9.4 0.0  100.0 9.4 9.4 

HIV-EU 95 103 13.6 12.0 29.1 10.4 53.4 8.9 3.9 5.9 86.4 9.2 9.6 

Total 97 105 13.3 12.0 28.6 10.4 54.3 8.9 3.8 5.9 86.7 9.3 9.6 

T
o
ta

l 

HIV-EI 10 10 10.0 11.9 20.0 10.2 70.0 8.6 0.0  90.0 9.0 9.3 

HIV-EU 196 219 21.5 11.8 24.2 10.5 49.8 8.8 4.6 5.9 78.5 9.1 9.7 

Total 206 229 21.0 11.8 24.0 10.4 50.7 8.8 4.4 5.9 79.0 9.1 9.7 
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2
4
-3

5
 m

o
n
th

s 

M
al

e 

HIV-EI 7 9 0.0  22.2 10.7 77.8 8.4 0.0  100.0 8.9 8.9 

HIV-EU 107 120 27.5 11.6 26.7 10.4 43.3 8.7 2.5 6.3 72.5 9.3 9.9 

Total 114 129 25.6 11.6 26.4 10.5 45.7 8.7 2.3 6.3 74.4 9.2 9.8 

F
em

al
e 

HIV-EI 4 5 20.0 11.2 0.0  80.0 9.0 0.0  80.0 9.0 9.5 

HIV-EU 115 145 30.3 12.0 24.8 10.4 38.6 9.0 6.2 6.5 69.7 9.3 10.1 

Total 119 150 30.0 12.0 24.0 10.4 40.0 9.0 6.0 6.5 70.0 9.3 10.1 

T
o
ta

l 

HIV-EI 11 14 7.1 11.2 14.3 10.7 78.6 8.6 0.0  92.9 8.9 9.1 

HIV-EU 222 265 29.1 11.8 25.7 10.4 40.8 8.9 4.5 6.4 70.9 9.3 10.0 

Total 233 279 28.0 11.8 25.1 10.4 42.7 8.9 4.3 6.4 72.0 9.3 10.0 

3
6
-4

7
 m

o
n
th

s 

M
al

e 

HIV-EI 12 16 12.5 11.8 18.8 10.4 50.0 9.3 18.8 6.5 87.5 8.9 9.3 

HIV-EU 110 129 41.9 11.9 31.0 10.5 25.6 8.8 1.6 6.4 58.1 9.6 10.6 

Total 122 145 38.6 11.9 29.7 10.5 28.3 8.9 3.4 6.4 61.4 9.5 10.4 

F
em

al
e 

HIV-EI 5 5 0.0  20.0 10.7 80.0 8.1 0.0  100.0 8.6 8.6 

HIV-EU 129 151 35.8 11.9 28.5 10.4 33.8 9.0 2.0 6.3 64.2 9.5 10.4 

Total 134 156 34.6 11.9 28.2 10.5 35.3 8.9 1.9 6.3 65.4 9.5 10.3 

T
o
ta

l 

HIV-EI 17 21 9.5 11.8 19.0 10.5 57.1 8.9 14.3 6.5 90.5 8.8 9.1 

HIV-EU 239 280 38.6 11.9 29.6 10.5 30.0 8.9 1.8 6.3 61.4 9.6 10.5 

Total 256 301 36.5 11.9 28.9 10.5 31.9 8.9 2.7 6.4 63.5 9.5 10.4 
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4
8
+

 m
o
n
th

s 

M
al

e 

HIV-EI 8 10 20.0 12.3 10.0 10.2 60.0 9.4 10.0 6.8 80.0 9.1 9.8 

HIV-EU 95 122 34.4 11.9 38.5 10.4 25.4 8.8 1.6 6.3 65.6 9.7 10.5 

Total 103 132 33.3 11.9 36.4 10.4 28.0 8.9 2.3 6.4 66.7 9.7 10.4 

F
em

al
e 

HIV-EI 4 4 25.0 11.3 50.0 10.2 25.0 8.7 0.0  75.0 9.7 10.1 

HIV-EU 104 128 55.5 11.8 21.1 10.4 23.4 9.1 0.0  44.5 9.8 10.9 

Total 108 132 54.5 11.8 22.0 10.4 23.5 9.1 0.0  45.5 9.7 10.9 

T
o
ta

l 

HIV-EI 12 14 21.4 12.0 21.4 10.2 50.0 9.3 7.1 6.8 78.6 9.3 9.9 

HIV-EU 199 250 45.2 11.9 29.6 10.4 24.4 9.0 0.8 6.3 54.8 9.7 10.7 

Total 211 264 43.9 11.9 29.2 10.4 25.8 9.0 1.1 6.4 56.1 9.7 10.6 

0
-5

 y
ea

rs
 

M
al

e 

HIV-EI 40 51 9.8 12.0 21.6 10.4 60.8 8.8 7.8 6.6 90.2 9.0 9.3 

HIV-EU 524 639 31.5 11.9 27.9 10.4 38.0 8.8 2.7 6.0 68.5 9.4 10.2 

Total 564 690 29.9 11.9 27.4 10.4 39.7 8.8 3.0 6.1 70.1 9.3 10.1 

F
em

al
e 

HIV-EI 18 21 19.0 11.4 23.8 10.6 57.1 8.6 0.0  81.0 9.2 9.6 

HIV-EU 527 633 34.4 11.9 25.1 10.4 37.3 8.9 3.2 6.2 65.6 9.4 10.3 

Total 545 654 33.9 11.9 25.1 10.4 37.9 8.9 3.1 6.2 66.1 9.4 10.2 

T
o
ta

l 

HIV-EI 58 72 12.5 11.7 22.2 10.4 59.7 8.7 5.6 6.6 87.5 9.0 9.4 

HIV-EU 1051 1272 32.9 11.9 26.5 10.4 37.7 8.9 2.9 6.1 67.1 9.4 10.2 

Total 1109 1344 31.8 11.9 26.3 10.4 38.8 8.9 3.1 6.2 68.2 9.3 10.2 

All values mentioned are percentages unless otherwise specified; all percentages are with 

respect to horizontal row total. 
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Fig. 72. Share of haemoglobin measurements by anaemia status. 

 

N of measurements: Male: N1=<12 months=160, N2=12-23 months=124, N3=24-35 

months=129, N4=36-47 months=145, N5=48+ months=132; Female: N1=111, N2=105, 

N3=150, N4=156, N5=132; HIV-EI: N1=13, N2=10, N3=14, N4=21, N5=14; HIV-EU: 

N1=258, N2=219, N3=265, N4=280, N5=250.  

 

Fig. 73. Mean haemoglobin values from all the measurements among children. 

 

N of measurements: Same as in Fig. 72.  
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were 10.4, 8.9, and 6.2 g/dl (respectively). The share of the measurements which identified 

mild anaemia increased with the increase in the age; that of moderate anaemia increased in 

the 12-23 months of age, compared to the 0-11 months, and then decreased with the 

increasing age; and that of severe anaemia increased in the 12-35 months of age, compared 

to the 0-11 months, and then decreased with the increasing age (0-11 months=23.6%, 

45.4%, 3.0%; 12-23 months=24.0%, 50.7%, 4.4%; 24-35 months=25.1%, 42.7%, 4.3%; 

36-47 months=28.9%, 31.9%, 2.7%; 48+ months=29.2%, 25.8%, 1.1%). As such, the 

combined shares of the moderate and severe anaemia were almost two-time that of the mild 

anaemia in the 0-35 months of age, and this became nearly equal in the 36+ months of age. 

The mean Hb value of the measurements which identified mild anaemia was nearly 

constant (10.4-10.5 g/dl) across all the age groups; that of moderate anaemia was also 

nearly constant (8.8-9.0 g/dl); and that of severe anaemia was of the range 5.7 to 6.4 g/dl, 

bettering towards higher ages. All these suggested that the age of 12-35 months were 

mostly affected with anaemia in the life of the HIV-exposed children, and the children 

became increasingly non-anaemic in the higher ages. 

 

Of the total, 72 (5.4%) measurements were made for the 58 HIV-EI children (0-59 months); 

87.5% of these measurements exposed an anaemic status with a mean Hb value of 9.0 g/dl, 

and 12.5% measurements were declared non-anaemic with a mean Hb value of 11.7 g/dl. 

The share of the measurements which revealed an anaemia status was highest in the 24-35 

months (92.9%) of the life of the HIV-EI children, followed by 36-47 (90.5%), 12-23 

(90.0%), 0-11 (84.6%) and 48+ (78.6%) months of age in the decreasing order. As such, 

the anaemia status increased in the 0-35 months and then decreased in the 36+ months. The 

mean Hb value of the anaemic measurements dropped in the 0-47 months, and then bettered 

(to year 1 level) in the 48+ months; that of the non-anaemic measurements improved in the 

0-23 months, and dropped in the 24-35 months to improve subsequently in the 36+ months; 

and that of the overall Hb measurements dropped in the 0-47 months, and then bettered 

(than year 1 level) in the 48+ months (0-11 months=9.3, 11.6, 9.6; 12-23 months=9.0, 11.9, 

9.3; 24-35 months=8.9, 11.2, 9.1; 36-47 months=8.8, 11.8, 9.1; 48+ months=9.3, 12.0, 9.9; 

all values in g/dl).  
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The shares of the mild, moderate and severe anaemia were 22.2%, 59.7% and 5.6% among 

all the measurements for all the HIV-EI children; these were 25.4%, 68.3% and 6.3% 

among all the anaemic measurements; the mean Hb value for each category of anaemia 

were 10.4, 8.7 and 6.6 g/dl (respectively). The share of the measurements which identified 

mild anaemia decreased with the increase in the age in the 0-35 months and then increased 

in the 36+ months; that of moderate anaemia increased with the increase in the age in the 

0-35 months and then decreased in the 36+ months; and that of severe anaemia appeared 

in 36-47 months and decreased in the 48+ months (0-11 months=38.5%, 46.2%, 0.0%; 12-

23 months=20.0%, 70.0%, 0.0%; 24-35 months=14.3%, 78.6%, 0.0%; 36-47 months= 

19.0%, 57.1%, 14.3%; 48+ months=21.4%, 50.0%, 7.1%). As such, the combined shares 

of the moderate and severe anaemia were almost three-to-five times of that of the mild 

anaemia in the 12-59 months of age. The mean Hb value of the measurements which 

identified mild anaemia fluctuated between 10.2 and 10.7 g/dl between 0-59 months; that 

of moderate anaemia improved from 8.2 to 9.3 in the 0-59 months, and that of severe 

anaemia tend to better in the 36-59 months (6.5 to 6.8 g/dl). All these suggested that the 

age of 0-47 months were mostly affected with anaemia of increasing severity in the life of 

the HIV-EI children, and the anaemia status remained mostly unchanged between 0-47 

months but showed the signs of reversal in the 48+ months. 

 

Of the total, 1272 (94.6%) measurements were made for the 1051 HIV-EU children (0-59 

months); 67.1% of these measurements exposed an anaemic status with a mean Hb value 

of 9.4 g/dl, and 32.9% measurements were declared non-anaemic with a mean Hb value of 

11.9 g/dl. The share of the measurements which revealed an anaemia status was highest in 

the 12-23 months (78.5%) of the age of the HIV-EU children, followed by 0-11 (71.3%), 

24-35 (70.9%), 36-47 (61.4%) and 48+ (54.8%) months in the decreasing order. As such, 

the anaemia status increased in the 0-23 months and then decreased in the 24+ months. The 

mean Hb value of the overall and anaemic measurements dropped in the 0-23 months, and 

then bettered (than year 1 level) in the 24+ months; but, that of the non-anaemic 

measurements dropped in the 0-23 months, and then remained nearly constant in the 24+ 

months (0-11 months=9.2, 12.4, 10.1; 12-23 months=9.1, 11.8, 9.7; 24-35 months= 9.3, 

11.8, 10.0; 36-47 months=9.6, 11.9, 10.5; 48+ months=9.7, 11.9, 10.7; all values in g/dl).  
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The shares of the mild, moderate and severe anaemia were 26.5%, 37.7% and 2.9% among 

all the measurements for all the HIV-EU children; these were 39.5%, 56.2% and 4.3% 

among all the anaemic measurements; the mean Hb value for each category of anaemia 

were 10.4, 8.9 and 6.1 g/dl (respectively). The share of the measurements which identified 

mild anaemia increased with the increase in the age in the 0-59 months; but that of moderate 

and severe anaemia increased in the 0-23 months and then decreased in the 24+ months (0-

11 months=22.9%, 45.3%, 3.1%; 12-23 months=24.2%, 49.8%, 4.6%; 24-35 months= 

25.7%, 40.8%, 4.5%; 36-47 months=29.6%, 30.0%, 1.8%; 48+ months=29.6%, 24.4%, 

0.8%). As such, the combined shares of the moderate and severe anaemia were almost two-

time that of the mild anaemia in the 0-35 months of age, and this became nearly equal in 

the 36+ months of age. The mean Hb value of the measurements which identified mild 

anaemia remained nearly constant at 10.4-10.5 g/dl between 0-59 months; that of moderate 

anaemia also remained constant at 8.8-9.0 g/dl, but showed improving trend with the 

increase in the age; and that of severe anaemia improved from 5.7 to 6.3 g/dl through 0-59 

months. All these suggested that the age of 12-35 months were mostly affected with 

anaemia in the life of the HIV-EU children, and the children became increasingly non-

anaemic in the higher ages. 

 

As such, compared to the HIV-EU counterpart: 

 the chance of being anaemic was higher for the HIV-EI children in all the age 

groups; 

 the chance of being  moderately or severely anaemic was higher for the HIV-EI 

children in the 12+ months of age, while it was higher in the HIV-EU group in the 

0-11 months of age; 

 the severe anaemia was present in prominently higher share when it appeared in the 

36-47 month HIV-EI children, while it was on the decline in the HIV-EU group; 

 the mean Hb value of the anaemic measurements was unfavorable for the HIV-EI 

children in the 24+ months age; 

 the mean Hb value of the non-anaemic measurements was unfavorable for the HIV-

EI children in the 0-11 and 25-47 months of age, and unfavorable for the HIV-EU 

children in the 12-23 and 48+ months of age; and, 
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 the mean Hb value of overall Hb measurements was unfavorable for the HIV-EI 

children in all the age groups. 

 

690 (51.3%) of the total measurements were made on 564 male children (0-59 months), to 

reveal anaemia status among 70.1% of the measurements with a mean Hb value of 9.3 g/dl 

and non-anaemia status among 29.9% of the measurements with a mean Hb value of 11.9 

g/dl. The share of the measurements which revealed an anaemia status was highest in the 

0-11 months (75.6%) of the life of the male children, followed by 24-35 (74.4%), 12-23 

(72.6%), 36-47 (61.4%) and 48+ (66.7%) months of age in the decreasing order. As such, 

the anaemia status fluctuated across each of the cross-sectional years but showed a 

declining trend over time in general. The mean Hb value of anaemic measurements 

dropped in the 12-23 months, and then bettered (than year 1 level) in the 24+ months; that 

of non-anaemic measurements dropped in the 12-35 months, and then increased to stabilize 

in the 36+ months (at a value lower than that of the 0-11 months); and that of overall Hb 

measurements dropped in the 12-23 months, and then bettered (than year 1 level) in the 

24+ months (0-11 months=9.3, 12.6, 10.1; 12-23 months=9.0, 11.7, 9.7; 24-35 months=9.2, 

11.6, 9.8; 36-47 months=9.5, 11.9, 10.4; 48+ months=9.7, 11.9, 10.4; all values in g/dl).  

 

The shares of the mild, moderate and severe anaemia were 27.4%, 39.7% and 3.0% among 

all the measurements for all the male children; these were 39.1%, 56.6% and 4.3% among 

all the anaemic measurements; the mean Hb value for each category of anaemia were 10.4, 

8.8 and 6.1 g/dl (respectively). The share of the measurements which identified mild 

anaemia decreased in the 12-23 months of age and then increased with the increase in the 

age; that of moderate anaemia decreased slowly in the 0-35 months, drastically in the 36-

47 months and remained near-constant later; and that of severe anaemia increased (nearly 

doubled) in the 12-23 months, and then decreased to near year-1 levels in the 24+ months 

of age (0-11 months=24.4%, 48.8%, 2.5%; 12-23 months=20.2%, 47.6%, 4.8%; 24-35 

months=26.4%, 45.7%, 2.3%; 36-47 months=29.7%, 28.3%, 3.4%; 48+ months=36.4%, 

28.0%, 2.3%). As such, the combined shares of the moderate and severe anaemia were 

almost 2-to-2.5 times of that of the mild anaemia in the 0-35 months of age, but nearly 

equal in the 36+ months of age. The mean Hb value of the measurements which identified 
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mild anaemia remained nearly constant (10.4-10.5 g/dl) between 0-59 months; that of 

moderate anaemia remained nearly constant (8.7-8.9 g/dl) between 0-59 months; and that 

of severe anaemia improved slightly with the increase in the age (5.8 to 6.4 g/dl). All these 

suggested that the age of 0-35 months were mostly affected with anaemia of increasing 

severity in the life of the male children, and the anaemia status improved with the increase 

in the age of the male children. 

 

For the 545 female children (0-59 months), 654 (48.7%) measurements were made, to 

identify anaemia status among 66.1% of the measurements with a mean Hb value of 9.4 

g/dl, and non-anaemic status among 33.9% of the measurements with a mean Hb value of 

11.9 g/dl. The share of the measurements which revealed an anaemia status was highest in 

the 12-23 months (86.7%) of the life of the female children, followed by 24-35 (70.0%), 

0-11 (66.7%), 36-47 (65.4%) and 48+ (45.5%) months of age in the decreasing order. As 

such, compared to the 0-11 months, the anaemia status increased in the 12-23 months and 

then decreased in the 24+ months. The mean Hb value of the anaemic measurements 

improved with the increase in the age of the child; that of the non-anaemic measurements 

declined with the increase in the age, and that of the overall Hb measurements dropped in 

the 12-23 months, and then bettered (than year 1 level) in the 24+ months (0-11 

months=9.2, 12.2, 10.2; 12-23 months=9.3, 12.0, 9.6; 24-35 months=9.3, 12.0, 10.1; 36-

47 months=9.5, 11.9, 10.3; 48+ months=9.7, 11.8, 10.9; all values in g/dl).  

 

The shares of the mild, moderate and severe anaemia were 25.1%, 37.9% and 3.1% among 

all the measurements for all the female children; these were 38.0%, 57.4% and 4.6% among 

all the anaemic measurements; the mean Hb value for each category of anaemia were 10.4, 

8.9 and 6.2 g/dl (respectively). The share of the measurements which identified mild 

anaemia fluctuated around a quarter of Hb measurements in age in the 0-59 months; that 

of moderate anaemia increased in the 12-23 months and then decreased in the 24+ months; 

and that of severe anaemia increased with the increase in the age in the 0-35 months and 

then decreased in the 36-47 months, to wane off subsequently in the 48+ months of age (0-

11 months=22.5%, 40.5%, 3.6%; 12-23 months=28.6%, 54.3%, 3.8%; 24-35 months= 

24.0%, 40.0%, 6.0%; 36-47 months=28.2%, 35.3%, 1.9%; 48+ months=22.0%, 23.5%, 
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0.0%). As such, the combined shares of the moderate and severe anaemia were almost two-

time of that of the mild anaemia in the 0-35 months of age, and this became nearly equal 

in the 48+ months of age. The mean Hb value of the measurements which identified mild 

anaemia remained nearly constant at 10-4-10.6 g/dl between 0-59 months, but showed a 

declining trend with the increase in the age; that of moderate anaemia also remained 

constant at 8.7-9.1 g/dl, but showed an improving trend with the increase in the age; and 

that of severe anaemia improved from 5.7 to 6.3 g/dl through 0-59 months. All these 

suggested that the age of 0-35 months were mostly affected with anaemia in the life of the 

female children, and the children became increasingly non-anaemic in the higher ages. 

 

As such, compared to the female counterpart: 

 the chance of being of anaemic, moderately anaemic or severely anaemic was 

higher for the male children in the 0-11, 24-35 and 48+ months, while this was 

higher for the female children in the intervening months; 

 the chance of being of mildly anaemic was higher for the male children in the 0-11 

and 24+ months of age, while it was higher in the female group in the 12-23 months; 

 the severe anaemia was persisting among the male children in the 48+ months of 

age, while it was absent among female children; 

 the mean Hb value of the anaemic measurements was unfavorable for the 12-35 

month male children and 0-11 month female children; 

 the mean Hb value of the non-anaemic measurements was unfavorable for the 12-

35 month male children, and 0-11 and 48+ month female children; and, 

 the mean Hb value of overall Hb measurements was unfavorable for the male 

children in the 0-11, 24-35, and 48+ months of age, while it was unfavorable for 

the female children in the intervening months. 

 

4.4.3. The patterns of anaemia by the trajectory of haemoglobin levels. 

 

The trajectory of the anaemia status of the unique children (0-47 months of age) through 

the 12-24 months of their subsequent life (categorized in the graver group of anaemia) is 

given in table 39 and figure 74. The trajectory of the unique children by category of  
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Table 39. The pattern of anaemia by the trajectory of haemoglobin values of unique 

children.  

Characteristics Number of 

children 

At baseline Anaemia status in the subsequent 

12-24 months of age 
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<12 

months 

Male HIV-EI 6 3 0.0 100.0 0.0 100.0 0.0 0.0 100.0 

HIV-EU 116 78 19.2 80.8 5.1 57.7 14.1 23.1 94.9 

Total 122 81 18.5 81.5 4.9 59.3 13.6 22.2 95.1 

Female HIV-EI 4 1 0.0 100.0 0.0 100.0 0.0 0.0 100.0 

HIV-EU 88 60 21.7 78.3 13.3 65.0 8.3 13.3 86.7 

Total 92 61 21.3 78.7 13.1 65.6 8.2 13.1 86.9 

Total HIV-EI 10 4 0.0 100.0 0.0 100.0 0.0 0.0 100.0 

HIV-EU 204 138 20.3 79.7 8.7 60.9 11.6 18.8 91.3 

Total 214 142 19.7 80.3 8.5 62.0 11.3 18.3 91.5 

12-23 

months 

Male HIV-EI 4 4 25.0 75.0 0.0 75.0 25.0 0.0 100.0 

HIV-EU 45 41 26.8 73.2 7.3 53.7 19.5 19.5 92.7 

Total 49 45 26.7 73.3 6.7 55.6 20.0 17.8 93.3 

Female HIV-EI 2 1 0.0 100.0 0.0 100.0 0.0 0.0 100.0 

HIV-EU 56 51 13.7 86.3 5.9 70.6 7.8 15.7 94.1 

Total 58 52 13.5 86.5 5.8 71.2 7.7 15.4 94.2 

Total HIV-EI 6 5 20.0 80.0 0.0 80.0 20.0 0.0 100.0 

HIV-EU 101 92 19.6 80.4 6.5 63.0 13.0 17.4 93.5 

Total 107 97 19.6 80.4 6.2 63.9 13.4 16.5 93.8 

24-35 

months 

Male HIV-EI 3 3 0.0 100.0 0.0 100.0 0.0 0.0 100.0 

HIV-EU 53 41 31.7 68.3 17.1 41.5 14.6 26.8 82.9 

Total 56 44 29.5 70.5 15.9 45.5 13.6 25.0 84.1 
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Characteristics Number of 

children 

At baseline Anaemia status in the subsequent 

12-24 months of age 
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Female HIV-EI 2 1 0.0 100.0 0.0 100.0 0.0 0.0 100.0 

HIV-EU 58 53 28.3 71.7 20.8 52.8 7.5 18.9 79.2 

Total 60 54 27.8 72.2 20.4 53.7 7.4 18.5 79.6 

Total HIV-EI 5 4 0.0 100.0 0.0 100.0 0.0 0.0 100.0 

HIV-EU 111 94 29.8 70.2 19.1 47.9 10.6 22.3 80.9 

Total 116 98 28.6 71.4 18.4 50.0 10.2 21.4 81.6 

36-47 

months 

Male HIV-EI 7 5 40.0 60.0 0.0 60.0 40.0 0.0 100.0 

HIV-EU 62 23 30.4 69.6 21.7 60.9 8.7 8.7 78.3 

Total 69 28 32.1 67.9 17.9 60.7 14.3 7.1 82.1 

Female HIV-EI 4 2 0.0 100.0 0.0 50.0 0.0 50.0 100.0 

HIV-EU 67 26 57.7 42.3 30.8 19.2 26.9 23.1 69.2 

Total 71 28 53.6 46.4 28.6 21.4 25.0 25.0 71.4 

Total HIV-EI 11 7 28.6 71.4 0.0 57.1 28.6 14.3 100.0 

HIV-EU 129 49 44.9 55.1 26.5 38.8 18.4 16.3 73.5 

Total 140 56 42.9 57.1 23.2 41.1 19.6 16.1 76.8 

0-4 

years 

Male HIV-EI 20 15 20.0 80.0 0.0 80.0 20.0 0.0 100.0 

HIV-EU 276 183 25.1 74.9 10.4 53.6 14.8 21.3 89.6 

Total 296 198 24.7 75.3 9.6 55.6 15.2 19.7 90.4 

Female HIV-EI 12 5 0.0 100.0 0.0 80.0 0.0 20.0 100.0 

HIV-EU 269 190 26.3 73.7 15.8 56.8 10.5 16.8 84.2 

Total 281 195 25.6 74.4 15.4 57.4 10.3 16.9 84.6 

Total HIV-EI 32 20 15.0 85.0 0.0 80.0 15.0 5.0 100.0 

HIV-EU 545 373 25.7 74.3 13.1 55.2 12.6 19.0 86.9 
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Characteristics Number of 

children 

At baseline Anaemia status in the subsequent 

12-24 months of age 
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Total 577 393 25.2 74.8 12.5 56.5 12.7 18.3 87.5 

All values mentioned are in percentage upon the number of children measured twice, 

except for the number of children. 

 

Fig. 74. Share of unique children by trajectory of haemoglobin values and age. 

 

N of children: Male: N1=<12 months=81, N2=12-23 months=45, N3=24-35 months=44, 

N4=36-47 months=28; Female: N1=61, N2=52, N3=54, N4=28; HIV-EI: N1=4, N2=5, 

N3=4, N4=7; HIV-EU: N1=138, N2=92, N3=94, N4=49; Total: N1=142, N2=97, N3=98, 

N4=56. 

 

anaemia status (mild, moderate, or severe) was not attempted due to the small numbers 

figuring in each category. However, the detailed matrix of the number of children by 

anaemia status, age, gender, and HIV status is given in annexure 10. 
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(a) Baseline scenario: At the baseline, around one-quarter (25.2%) of the total children 

had adequate Hb status (non-anaemic), while the remaining two-thirds did not (anaemic). 

At the baseline, the share of the total children with adequate Hb was near similar in the 

baseline age groups of 0-11 and 12-23 months (0-11 months=19.7%, 12-23 months= 

19.6%), and this share increased in the higher baseline age groups (24-35 months=28.6%, 

36-47 months=42.9%). Thus, the share of total children with adequate Hb increased with 

the increase in the age beyond the 12 months of age.  

 

In the total group of HIV-exposed children, 15.0% of the HIV-EI children and 25.7% of 

the HIV-EU children had adequate Hb, while the remaining did not. Thus, the share of the 

HIV-EI children with adequate Hb was lower than the share of the HIV-EU children. 

Among the HIV-EI children, none (except one child) in the baseline age 0-35 months and 

28.6% in the baseline age group of 36-47 months were having adequate Hb at the baseline. 

On the other hand, the share of the HIV-EU children with adequate Hb remained nearly 

constant in the baseline age of 0-23 months and then increased with the increase in the 

baseline age in the 24+ months (0-11 months=20.3%; 12-23 months=19.6%; 24-35 

months=29.8%; 36-47 months=44.9%). The share of the HIV-EI children with adequate 

Hb was lesser than the share of the HIV-EU children in the baseline age groups of 0-11 

and 24-47 months, while it was higher among the HIV-EI group in the baseline age group 

of 12-23 months (possibly due to the smaller number of the HIV-EI children in the study). 

Thus, in all the baseline age groups, the share of the HIV-EI children tend to be lower than 

the share of the HIV-EU children. Or in other words, this could indicate the likely chance 

of the HIV-EI children to be more anaemic than the HIV-EU children in all the age groups, 

in a cross-sectional approach; and that, a higher share of the HIV-EU children, whose 

majority was also as anaemic like the HIV-EI children, tend to achieve the adequate Hb 

status in the higher age groups more quickly than the HIV-EI children. 

 

In the total group of HIV-exposed children, nearly a quarter of the male (24.7%) and the 

female (25.6%) children had adequate Hb, while the remaining did not, thereby retaining 

similar gender differentials. The share of the male children having adequate Hb increased 

with the increase in the baseline age of the child (0-11 months=18.5%, 12-23 months= 
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26.7%, 24-35 months=29.5%, 36-47 months=32.1%). On the other hand, the share of the 

female children having adequate Hb was 21.3% in the baseline age group of 0-11 months, 

which dropped to 13.5% in the baseline age group of 12-23 months, and then increased in 

the subsequent higher baseline age groups of 24-35 (27.8%) and 36-47 (53.6%) months. 

That is, there was an increasing trend in the share of the female children having adequate 

Hb with the increase in the age at the baseline, after an initial drop among at the age of 12-

23 months. The share of the male children having adequate Hb was higher than that of the 

female children in the baseline age group of 12-35 months, while the share of such female 

children was higher than that of the male children in the baseline age groups of 0-11 and 

36-47 months. Or in other words, this could indicate that a higher share of the female 

children, whose majority was also as anaemic as the male children, initially tend to 

deteriorate in their Hb status in the year 2, but  subsequently regained their adequate Hb 

status more quickly in the higher age groups beyond 24 months; while, compared to the 

female children, a higher share of the male children, lacked adequate Hb status in all the 

age groups (except in year 2 and 3, comparatively, due to the deterioration and subsequent 

catch-up of the female children), and had a slower-but-increasing trend in achieving the 

adequate Hb status with the increase in the age. The differentials and trends observed in 

the HIV-EU children by gender were similar to that in the total group. The trajectory of the 

Hb status of the children is described against this background. 

 

(b) Always-adequate and ever-inadequate Hb status: In the 12-24 months of follow-up, 

one-eighth (12.5%) of the total 0-47 month HIV-exposed children (from among the 25.2% 

of the initially-Hb-adequate HIV-exposed children; or 49.5% of the initially-Hb-adequate 

HIV-exposed children) were found to be having always-adequate Hb status throughout the 

study period, while the remaining 12.7% (or 50.5% of the initially-Hb-adequate HIV-

exposed children) deteriorated. The share of the always-Hb-adequate HIV-exposed 

children among the total HIV-exposed children was 8.5% in the baseline age of 0-11 

months, which dropped to 6.2% in the baseline age of 12-23 months, and then increased in 

the subsequent higher baseline age of 24-35 (18.4%) and 36-47 (23.2%) months. That is, 

there was an increasing trend in the share of the always-Hb-adequate HIV-exposed children 

with the increase in the baseline age, after an initial drop at 12-23 months. The proportion 
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of the always-Hb-adequate HIV-exposed children among the initially-Hb-adequate HIV-

exposed children fluctuated-but-increased with the increase in the baseline age (0-11 

months=42.9%, 12-23 months=31.6%, 24-35 months=64.3%, 36-47 months=54.2%). 

 

That is: 

 the chance for having always-adequate Hb (healthy) status for an HIV-exposed 

child was 12.5%, and this chance increased with the increase in the age of the child 

from 8.5% for 0-11 months of age to 23.2% for 36-47 months of age; 

 if the HIV-exposed child was ever-identified with adequate Hb, his/her chance of 

always remaining so was 49.5%, and this also increased with the increase in the age 

of the child from 42.9% for 0-11 months to 54.2% for 36-47 months of age; and, 

 87.5% of the HIV-exposed children had ever-inadequate Hb, and they needed 

support to maintain their Hb status as adequate in their life below 5 years of age; 

and that the support needs to be continuous and for all the HIV-exposed children, 

as 50.5% of such HIV-exposed children tend to deteriorate. 

 

None of the HIV-EI (from among the 15.0% of the initially-Hb-adequate HIV-EI children) 

and 13.1% of the HIV-EU (from among the 25.7% of the initially-Hb-adequate HIV-EU 

children; or 51.0% of the initially-Hb-adequate HIV-EU children) children had always-

adequate Hb, while the remaining 15.0% of the HIV-EI (or all of the initially-Hb-adequate 

HIV-EI children) and 12.6% of the HIV-EU (or 49.0% of the initially-Hb-adequate HIV-

EU children) children deteriorated. Thus, the share of the always-Hb-adequate HIV-EI 

children (among both the total HIV-EI and the initially-Hb-adequate HIV-EI children) was 

lower than the share of the always-Hb-adequate HIV-EU children (among both the total 

HIV-EU and the initially-Hb-adequate HIV-EU children). 

 

The share of the always-Hb-adequate HIV-EI children among the total HIV-EI children 

was nil for all the baseline age groups. On the other hand, the share of the always-Hb-

adequate HIV-EU children among the total HIV-EU children was 8.7% in the baseline age 

of 0-11 months, which dropped to 6.5% at 12-23 months, and then increased in the 

subsequent higher baseline age of 24-35 (19.1%) and 36-47 (26.5%) months. That is, there 
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was an increasing trend in this share of the HIV-EU children with the increase in the 

baseline age, after an initial drop at the age of 12-23 months. The corresponding 

proportions of the always-Hb-adequate HIV-EU children among the initially-Hb-adequate 

HIV-EU children were 42.9%, 33.3%, 64.3% and 59.1% in the baseline age of 0-11, 12-

23, 24-35 and 36-47 months respectively; this also fluctuated-but-increased with the 

increase in the baseline age. Thus, the share of the always-Hb-adequate HIV-EI children 

(among both the total HIV-EI and the initially-Hb-adequate HIV-EI children) was lesser 

than the share of the always-Hb-adequate HIV-EU children (among both the total HIV-EU 

and the initially-Hb-adequate HIV-EU children) in all the baseline age groups. 

 

That is: 

 the overall chance for having always-adequate Hb (healthy) status for an HIV-EI 

child was nil; and, this chance remained constant with the increasing age of the 

HIV-EI child; 

 if the HIV-EI child was ever-identified with adequate Hb, his/her chance of always 

remaining so was 0.0%; and, this chance remained constant with the increasing age 

of such HIV-EI child; 

 the overall chance for having always-adequate Hb (healthy) status for an HIV-EU 

child was 13.1%; and, this chance increased with the increase in the age of the HIV-

EU child from 8.7% for 0-11 months of age to 26.5% for 36-47 months of age; 

 if the HIV-EU child was ever-identified with adequate Hb, his/her chance of always 

remaining so was 51.0%; and, this increased with the increase in the age of such 

HIV-EU child from 42.9% for 0-11 months to 59.1% for 36-47 months of age; and,  

 all of the HIV-EI and 86.9% of the HIV-EU children were having ever-inadequate 

Hb, and they needed to have support to maintain their Hb status as adequate in their 

life below 5 years of age; and that the support needs to be continuous and for both 

the HIV-EI and HIV-EU children, as 100.0% of such HIV-EI and 49.0% of such 

HIV-EU children tend to deteriorate.  

 

9.6% of the male (from among the 24.7% of the initially-Hb-adequate male children; or 

38.8% of the initially-Hb-adequate male children) and 15.4% of the female (from among 
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the 25.6% of the initially-Hb-adequate female children; or 60.0% of the initially-Hb-

adequate female children) children had always-adequate Hb, while the remaining 15.1% 

of the male (or 61.2% of the initially-Hb-adequate male children) and 10.2% of the female 

(or 40.0% of the initially-Hb-adequate female children) children deteriorated. Thus, the 

share of the always-Hb-adequate male children (among both the total male and the initially-

Hb-adequate male children) was lower than the share of the always-Hb-adequate female 

children (among both the total female and the initially-Hb-adequate female children). 

 

The share of the always-Hb-adequate male children among the total male children 

increased with the increase in the baseline age of the child (0-11 months=4.9%, 12-23 

months=6.7%, 24-35 months=15.9%, 36-47 months=17.9%). The corresponding share of 

the always-Hb-adequate male children among the initially-Hb-adequate male children 

were 26.7%, 25.0%, 53.8% and 55.6% in the baseline age of 0-11, 12-23, 24-35 and 36-47 

months respectively. That is, there was an increasing trend in this share with the increase 

in the baseline age, despite a small initial drop at 12-23 months. On the other hand, the 

share of the always-Hb-adequate female children among the total female children was 

13.1% in the baseline age of 0-11 months, which dropped to 5.8% at 12-23 months, and 

then increased in the subsequent higher baseline age of 24-35 (20.4%) and 36-47 (28.6%) 

months. That is, there was an increasing trend in this share with the increase in the baseline 

age, after an initial drop at 12-23 months. The corresponding share of the always-Hb-

adequate female children among the initially-Hb-adequate female children were 61.5%, 

42.9%, 73.3% and 53.3% in the baseline age of 0-11, 12-23, 24-35 and 36-47 months 

respectively. That is, there was a fluctuating-but-decreasing trend in this share with the 

increase in the baseline age. The low levels of always-adequate Hb status among the male 

children at the 0-11 months and the females at the 12-23 months could be due to some same 

reason, like the end of breastfeeding or start of other feeds. Thus, the share of the always-

Hb-adequate female children (among both the total female and the initially-Hb-adequate 

female children) was higher than that of the always-Hb-adequate male children (among 

both the total male and the initially-Hb-adequate male children) in the baseline age of 0-

11, 24-35 and 36-47 months, while these shares of such male children were higher than 

that of such female children in the baseline age of 12-23 months. 
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That is:  

 the overall chance for having always-adequate Hb (healthy) status for a male child 

was 9.6%; and, this chance increased with the increase in the age of the male child 

from 4.9% for 0-11 months of age to 17.9% for 36-47 months of age; 

 if the male child was ever-identified with adequate Hb, his chance of always 

remaining so was 38.8%; and, this chance increased with the increase in the age of 

such male child from 26.7% for 0-11 months to 55.6% for 36-47 months of age; 

 the overall chance for having always-adequate Hb (healthy) status for a female 

child was 15.4%; and, this chance increased with the increase in the age of the 

female child from 13.1% for 0-11 months of age to 28.6% for 36-47 months of age; 

 if the female child was ever-identified with adequate Hb, her chance of always 

remaining so was above 60.0%; and, this chance was above 42.9% for all the 

baseline age groups; 

 this suggested the higher chance of retaining the adequate Hb status among the 

female children compared to male children post 24 months of life; and,  

 90.4% of the male and 84.6% of the female children had ever-inadequate Hb, and 

they needed to have support to maintain their Hb status as adequate in their life 

below 5 years of age; and that the support needs to be continuous and for all male 

and female children, as 61.2% of such male and 40.0% of such female children tend 

to deteriorate. 

 

(c) Always-inadequate Hb status: In the 12-24 months of follow-up, 56.5% of the total 

0-47 month HIV-exposed children (from among the 74.8% of the initially-Hb-inadequate 

HIV-exposed children; or 75.5% of the initially-Hb-inadequate HIV-exposed children) 

were found to be having always-inadequate Hb status throughout the study period, while 

the remaining 18.3% (or 24.5% of the initially-Hb-inadequate HIV-exposed children) 

improved. The share of the always-Hb-inadequate HIV-exposed children among the total 

HIV-exposed children was 62.0% in the baseline age of 0-11 months, which increased to 

63.9% at the 12-23 months, and then decreased in the subsequent higher baseline age of 

24-35 (50.0%) and 36-47 (41.1%) months. That is, there was a decreasing trend in this 

share with the increase in the baseline age, after an initial increase at the 12-23 months. 
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The share of the always-Hb-inadequate HIV-exposed among the initially-Hb-inadequate 

HIV-exposed children decreased with the increase in the baseline age, but with fluctuations 

(0-11 months=77.2%, 12-23 months=79.5%, 24-35 months=70.0%, 36-47 

months=71.9%). 

 

That is: 

 the chance for having always-inadequate Hb (unhealthy) status for an HIV-exposed 

child was 56.5%, and this chance decreased with the increase in the age of the child 

from 62.0% for 0-11 months of age to 41.1% for 36-47 months of age; and,  

 if the HIV-exposed child was ever-identified with inadequate Hb, his/her chance of 

always remaining so was 75.5%, and this chance remained above 70.0% in all the 

age groups.  

 

80.0% of the HIV-EI (from among the 85.0% of the initially-Hb-inadequate HIV-EI 

children; or 94.1% of the initially-Hb-inadequate HIV-EI children) and 55.2% of the HIV-

EU (from among the 74.3% of the initially-Hb-inadequate HIV-EU children; or 74.4% of 

the initially-Hb-inadequate HIV-EU children) children had always-inadequate Hb, while 

the remaining 5.0% of the HIV-EI (or 5.9% of the initially-Hb-inadequate HIV-EI 

children) and 19.1% of the HIV-EU (or 25.6% of the initially-Hb-inadequate HIV-EU 

children) children improved. Thus, the share of the always-Hb-inadequate HIV-EI children 

(among both the total HIV-EI and the initially-Hb-inadequate HIV-EI children) was higher 

than the share of the always-Hb-inadequate HIV-EU children (among both the total HIV-

EU and the initially-Hb-inadequate HIV-EU children).  

 

The share of the always-Hb-inadequate HIV-EI children among the total HIV-EI children 

were 100.0%, 80.0%, 100.0%, and 57.1%, and among the initially-Hb-inadequate HIV-EI 

children were 100.0%, 100.0%, 100.0%, and 80.0%, in the baseline age of 0-11, 12-23, 24-

35 and 36-47 months respectively. On the other hand, the share of the always-Hb-

inadequate HIV-EU children among the total HIV-EU children decreased with the increase 

in the baseline age, after an initial spike at the 12-23 months (0-11 months=60.9%, 12-23 

months=63.0%, 24-35 months=47.9%, 36-47 months=38.8%); and their share among the 
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initially-Hb-inadequate HIV-EU children increased in the baseline age of 12-23 months 

and then reverted to the below-year-1-level in the 36-47 months of baseline age (0-11 

months=76.4%, 12-23 months=78.4%, 24-35 months=68.2%, 36-47 months=70.4%). 

Thus, even though a pattern could not be drawn clearly, the share of the always-Hb-

inadequate HIV-EI children (among both the total HIV-EI and the initially-Hb-inadequate 

HIV-EI children) tend to be higher than the share of the always-Hb-inadequate HIV-EU 

children (among both the total HIV-EU and the initially-Hb-inadequate HIV-EU children) 

in all the baseline age groups. 

 

That is:  

 the overall chance for having always-inadequate Hb (unhealthy) status for an HIV-

EI child was 80.0%; and, this was more than 57.1% in any age group; 

 if the HIV-EI child was ever-identified with inadequate Hb, his/her chance of 

always remaining so was 94.1%; and, this was more than 80.0% in any age group; 

 the overall chance for having always-inadequate Hb (unhealthy) status for an HIV-

EU child was 55.2%; and, this chance decreased with the increase in the age of the 

HIV-EU child from 60.9% for 0-11 months to 38.8% for 36-47 months of age; 

 if the HIV-EU child was ever-identified with inadequate Hb, his/her chance of 

always remaining so was 74.4%; and, this chance remained above 68.2% in all the 

age groups; and, 

 those who were anemic tend to continue as anemic, higher among the HIV-EI 

children than the HIV-EU children. 

 

55.6% of the male (from among the 75.3% of the initially-Hb-inadequate male children; or 

73.8% of the initially-Hb-inadequate male children) and 57.4% of the female (from among 

the 74.4% of the initially-Hb-inadequate female children; or 77.2% of the initially-Hb-

inadequate female children) children had always-inadequate Hb, while the remaining 

19.7% of the male (or 26.2% of the initially-Hb-inadequate male children) and 17.0% of 

the female (or 25.6% of the initially-Hb-inadequate female children) children improved. 

Thus, the shares of the always-Hb-inadequate male and female children (among the 

respective total, and total initially-Hb-inadequate children, by gender) were near similar.  
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However, the share of the always-Hb-inadequate male children among the total male 

children decreased with the increase in the baseline age 0-35 months, but reverted back to 

near-year-1-level at the 36-47 months (0-11 months=59.3%, 12-23 months=55.6%, 24-35 

months=45.5%, 36-47 months=60.7%); and their share among the initially-Hb-inadequate 

male children showed a fluctuating-but-increasing trend with the increase in the baseline 

age (0-11 months=72.7%, 12-23 months=75.8%, 24-35 months=64.5%, 36-47 months= 

89.5%). On the other hand, the share of the always-Hb-inadequate female children among 

the total female children decreased with the increase in the baseline age, after an initial 

spike at the 12-23 months (0-11 months=65.6%, 12-23 months=71.2%, 24-35 months= 

53.7%, 36-47 months=21.4%); and their share among the initially-Hb-inadequate female 

children decreased with the increase in the baseline age (0-11 months=83.3%, 12-23 

months=82.2%, 24-35 months=74.4%, 36-47 months=46.2%). Thus, the share of the 

always-Hb-inadequate female children (among both the total female and the initially-Hb-

inadequate female children) was higher than that of such male children (among both the 

total male and the initially-Hb-inadequate male children)  in the baseline age of <36 

months, while these shares of such male children were higher than those of such female 

children in the baseline age of >36 months. 

 

That is:  

 the overall chance for having always-inadequate Hb (unhealthy) status for a male 

child was 55.6%; and, this chance was more than 45.5% in any age group; and, 

 if the male child was ever-identified with inadequate Hb, his chance of always 

remaining so was 73.8%; and, this was more than 64.5% in any age group; and, 

 the overall chance for having always-inadequate Hb (unhealthy) status for a female 

child was 57.4%; and, this chance decreased with the increase in the age at the 

baseline from 65.6% for 0-11 months to 21.4% for 36-47 months of age; and,  

 if the female child was ever-identified with inadequate Hb, her chance of always 

remaining so was 77.2%; and, this chance decreased with the increase in the age at 

the baseline from 83.3% for 0-11 months to 46.2% for 36-47 months of age; and, 
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 this suggested the near-equal chance for the male and the female child to remain 

unhealthy (inadequate Hb) always, and for them to regain the adequate Hb status, 

once they experienced an inadequate Hb in their 0-59 month life. 

 

(d) Changes in the Hb status: The switch in the Hb status was due to the children either 

improving or dropping from their baseline Hb status. In the 12-24 months of follow-up, 

18.3% of the HIV-exposed children (or 24.5% of the initially-Hb-inadequate HIV-exposed 

children) improved their initial inadequate Hb status, while 12.7% (or 50.5% of the 

initially-Hb-adequate HIV-exposed children) deteriorated from their initial adequate Hb 

status. As such, 31.0% of the HIV-exposed children had a chance to change their initial Hb 

status in the subsequent 12-24 months of life; and, there was nearly two-time higher chance 

for the initially-Hb-adequate children to deteriorate, compared to the initially-Hb-

inadequate children’s chance for improvement; but, the share of those improving was 1.5-

times higher than that of those deteriorating in the total group of HIV-exposed children, 

because a majority of them had inadequate Hb status at the baseline.  

 

Among the total HIV-exposed children, the share of those improving children was higher 

than that of those deteriorating in the <36 months of baseline age, while the share of those 

deteriorating was higher in the 36-47 months (0-11 months=18.3% and 11.3%, 12-23 

months=16.5% and 13.4%, 24-35 months=21.4% and 10.2%, 36-47 months=16.1% and 

19.6%; improving and deteriorating, respectively). The chance for the improvement was 

maximum in year 4, and that for the deterioration was maximum in year 5. As such, the 

share of the HIV-exposed children experiencing changes in the Hb status was highest 

among the baseline age of 36-47 months (35.7%), followed by 24-35 months (31.6%), 12-

23 months (29.9%) and 0-11 months (29.6%) in the decreasing order.  

 

However, by considering the share of the HIV-exposed children improving and 

deteriorating with respect to their initial Hb status, the share of those improving was lesser 

than that of those deteriorating in all the baseline age groups (0-11 months=22.8% and 

57.1%, 12-23 months=20.5% and 68.4%, 24-35 months=30.0% and 35.7%, 36-47 

months=28.1% and 45.8%; improving and deteriorating, respectively). In short, the HIV-
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exposed children of the baseline age <36 months (years 1-4) had the share of the improving 

children more than that of those deteriorating; the share of the deteriorating children was 

more than that of those improving in the baseline age of 36-47 months (year 5); the 

maximum changes happened for the Hb status of baseline age 36-47 months in year 5, with 

near-equal chance for both the improvement and deterioration. 

 

In the follow-up of 12-24 months, 5.0% of the HIV-EI children (or 5.9% of the initially-

Hb-inadequate HIV-EI children) improved their initial inadequate Hb status, while 15.0% 

(or 100.0% of the initially-Hb-adequate HIV-EI children) deteriorated from their initial 

adequate Hb status. As such, 20.0% of the total HIV-EI children had a chance to change 

their initial Hb status in the subsequent 12-24 months of life.  

 

Among the total HIV-EI children, the shares of those improving and deteriorating were 

0.0% and 0.0%, 0.0% and 20.0%, 0.0% and 0.0%, 14.3% and 28.6% in the baseline age 

groups of 0-11, 12-23, 24-35 and 36-47 months, respectively. As such, the share of the 

HIV-EI children experiencing changes in the Hb status was 0.0%, 20.0%, 0.0% and 42.9% 

in the baseline age of <12, 12-23, 24-35 and 36-47 months (respectively).  

 

However, the shares of the HI-EI children improving and deteriorating with respect to their 

initial Hb status were 0.0% and 0.0%, 0.0% and 100.0%, 0.0% and 0.0%, 20.0% and 

100.0% in the baseline age groups of <12, 12-23, 24-35 and 36-47 months (respectively). 

Since very small numbers of the HIV-EI children were included in each of the baseline age 

groups, inferring on a pattern on the HIV-EI children was deemed less relevant, despite an 

empirical weight for the deterioration among the changes, among the total HIV-EI children 

and in all the age groups. 

 

In the 12-24 months of follow-up, 19.0% of the HIV-EU children (or 25.6% of the initially-

Hb-inadequate HIV-EU children) improved their initial inadequate Hb status, while 12.6% 

(or 49.0% of the initially-Hb-adequate HIV-EU children) deteriorated from their initial 

adequate Hb status. As such, 31.6% of the HIV-EU children had a chance to change their 

initial Hb status in the subsequent 12-24 months of life, with the improvement more than 
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the deterioration; and, there was nearly two-time higher chance for the initially-Hb-

adequate HIV-EU children to deteriorate, compared to the initially-Hb-inadequate HIV-

EU children’s chance for improvement (the trend was similar among the HIV-EI children, 

except for the ratio between the improvement and deterioration).  

 

Among the total HIV-EU children, the share of those improving was higher than that of 

those deteriorating in the baseline age of <36 months, and lower than that of those 

deteriorating in the 36-47 months (0-11 months=18.8% and 11.6%, 12-23 months=17.4% 

and 13.0%, 24-35 months=22.3% and 10.6%, 36-47 months=16.3% and 18.4%; improving 

and deteriorating, respectively). The highest chance for the improvement and deterioration 

were in year 4 and respectively. The share of the HIV-EU children experiencing changes 

in the Hb status was highest among the baseline age of 36-47 months (34.7%), followed 

by 24-35 months (33.0%), and 0-23 months (30.4%) in the decreasing order.  

 

However, by considering the shares of the HIV-EU children improving and deteriorating 

with respect to their initial Hb status, the share of those improving was lesser than that of 

those deteriorating in all the baseline age groups (0-11 months=23.6% and 57.1%, 12-23 

months=21.6% and 66.7%, 24-35 months=31.8% and 35.7%, 36-47 months=29.6% and 

40.9%; improving and deteriorating, respectively). In short, the HIV-EU children of the 

baseline age of <36 months (years 1-4) of age had the share of improving children more 

than that of those deteriorating; the share of the deteriorating children was more than that 

of those improving in the baseline age of 36-47 months (year 5); the maximum changes 

happened for the Hb status in year 5, with near-equal chance for both the improvement and 

deterioration.  

 

In the follow-up of 12-24 months, 19.7% of the male children (or 26.2% of the initially-

Hb-inadequate male children) improved their initial inadequate Hb status, while 15.2% (or 

61.2% of the initially-Hb-adequate male children) deteriorated from their initial adequate 

Hb status. As such, 34.8% of the total male children had a chance to change their initial Hb 

status in the subsequent 12-24 months of life, with the improvement higher than the 

deterioration; and, there was nearly two-time higher chance for the initially-Hb-adequate 
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male children to deteriorate, compared to the initially-Hb-inadequate male children’s 

chance for improvement.  

 

Among the total male children, the share of those improving was higher than that of those 

deteriorating in the baseline age of 0-11 and 24-35 months (years 2 and 4), and lower in 

the 12-23 and 36-47 months (years 3 and 5; 0-11 months=22.2% and 13.6%, 12-23 

months=17.8% and 20.0%, 24-35 months=25.0% and 13.6%, 36-47 months=7.1% and 

14.3%; improving and deteriorating, respectively). The chance for the improvement was 

highest in year 4, and that for the deterioration was maximum in year 5. As such, the share 

of the male children experiencing changes in the Hb status was nearly-equally high in the 

baseline age of <36 months (0-11 months=35.8%, 12-23 months=37.8%, 24-35 

months=38.6%) and low in the 36-47 months (21.4%).  

 

However, by considering the shares of the male children improving and deteriorating with 

respect to their initial Hb status, the share of those improving was lesser than that of those 

deteriorating in all the baseline age groups (0-11 months=27.3% and 73.3%, 12-23 

months=24.2% and 75.0%, 24-35 months=35.5% and 46.2%, 36-47 months=10.5% and 

44.4%; improving and deteriorating, respectively). In short, the male children had two 

spikes of chance of improvement, one in the year 3 and the other in the year 5, while the 

chance for deterioration exceeded the chance of improvement in the remaining period; the 

maximum turbulence happened for the Hb status at baseline age of <36 months (years 1 to 

4), which reduced to near-half in the year 5. 

 

In the 12-24 months of follow, 16.9% of the female children (or 22.9% of the initially-Hb-

inadequate female children; which was lower than that of the male children) improved their 

initial inadequate Hb status, while 10.3% (or 40.0% of the initially-Hb-adequate female 

children; which was lower than that of the male children) deteriorated from their initial 

adequate Hb status. As such, 27.4% of the total female children had a chance to change 

their initial Hb status in the subsequent 12-24 months of life (which was lower than that of 

the male children), with the improvement more than the deterioration (like the male 

children); and, there was nearly 1.5-time higher chance for the initially-Hb-adequate 
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female children to deteriorate, compared to the initially-Hb-inadequate female children’s 

chance for improvement (the trend was similar among the male children, except for the 

magnitude of the deterioration which was higher for the male children; hence the chance 

of the female children to deteriorate from an adequate Hb status was lesser than that for the 

male children).  

 

Among the total female children, the share of the improving female children was higher 

(1.5-2 times) than that of those deteriorating in the baseline age of <36 months, and equal 

to that of those deteriorating in the 36-47 months (0-11 months=13.1% and 8.2%, 12-23 

months=15.4% and 7.7%, 24-35 months=18.5% and 7.4%, 36-47 months=25.0% and 

25.0%; improving and deteriorating, respectively; unlike the male children’s). The chance 

for the improvement and deterioration were the highest in year 5 (unlike the male children). 

The share of the female children experiencing changes in the Hb status was the highest in 

the year 5 and was near-equally low in the years 0-4 (0-11 months=21.3%, 12-23 

months=23.1%, 24-35 months=25.9, 36-47 months=50.0%; unlike the male children).  

 

However, by considering the shares of the female children improving and deteriorating 

with respect to their initial Hb status, the shares of those improving female children were 

lesser than, nearly-equal to and higher than that of those deteriorating in the baseline age 

of <24, 24-35 and 36-47 months (0-11 months=16.7% and 38.5%, 12-23 months=17.8% 

and 57.1%, 24-35 months=25.6% and 26.7%, 36-47 months=53.8% and 46.7%; improving 

and deteriorating, respectively; unlike the male children). In short, the female children had 

gradually increased (with age) and higher chance for the improvement of their Hb status in 

all age groups, which reached its maximum in the year 5; the maximum turbulence 

happened for the Hb status in the baseline age of 36-47 months (year 5), which was nearly 

double that in the years 0-4 (unlike that for the male children).  

 

4.5. The patterns of acute morbidity.  

 

The acute morbidity outcomes in terms of its presence, burden, and types were ascertained 

among the HIV-exposed children, grossly, and by age groups and trajectory of changes. 
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The picture of morbidities detailed for the HIV-EI children in the sections below also 

represented the status, burden, and types of opportunistic infections among them. 

 

4.5.1. The gross patterns of acute morbidity. 

 

There were assessments of acute morbidities for all the children (0-59 months) on every 

data collection schedule. The total number of morbidities were divided by the duration of 

follow-up of each child (duration from recruitment to the last successful data collection 

visit), to generate a variable ‘number of acute morbidities per month of follow-up’, to 

denote both the magnitude and persistence of acute morbidity among them. The children 

were categorized into ‘nil morbidity’, ‘<0.5 morbidity/month’ and ‘>0.5 morbidity/month’ 

(equivalent to 0, <1 and >1 morbidity in two months’ time period), in the graver 

(disadvantaged) group of morbidity, while analyzing the ‘ever morbid children’. The 

characteristics of the unique children ever identified as morbid are described in table 40. 

 

There were no acute morbidities reported ever for one-fifth (20.8%) of all the HIV-exposed 

children; while the remaining had experienced at least one morbidity during the study 

period (79.2%; HIV-EI: male=81.8%, female=84.6%, total=82.9%; HIV-EU: male= 

78.7%, female=79.4%, total=79.0%; total: male=78.9%, female=79.6%). As such, there 

was a near-equal share of ever morbid children among the sub-groups by HIV status and 

gender. 62.9% of all the children (or 79.3% of the morbid children) experienced acute 

morbidities amounting to <0.5 morbidity/month (HIV-EI: male=40.9%, female= 46.2%, 

total=42.9%; HIV-EU: male=62.9%, female=65.2%, total=64.0%; total: male= 61.4%, 

female=64.4%); while 16.4% of all the children (20.7% of the morbid children) had >0.5 

morbidity/month (20.7% of morbid children; HIV-EI: male=40.9%, female=38.5%, total= 

40.0%; HIV-EU: male=15.9%, female=14.2%, total=15.0%; total: male=17.5%, female= 

15.2%). Compared to each other, a higher share of the HIV-EI children had >0.5 morbidity/ 

month, and a higher share of the HIV-EU children had <0.5 morbidity/month, despite 

harbouring a near-equal share of morbid children among them. That is, the chance of the 

child to be morbid was the same in the HIV-EI and the HIV-EU groups, but the burden of  
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Table 40. Unique children (0-59 months) ever identified with acute morbidity.  

Characteristi

cs 

Attributes HIV-EI 

children 

HIV-EU 

children 

Total 

M
a
le

 

F
em

a
le

 

T
o
ta

l 

M
a
le

 

F
em

a
le

 

T
o
ta

l 

M
a
le

 

F
em

a
le

 N % 

Acute disease 

events report-

ed per month 

of follow-up 

No morbidity 18.2 15.4 17.1 21.3 20.6 21.0 21.1 20.4 137 20.8 

<0.5 per month 40.9 46.2 42.9 62.9 65.2 64.0 61.4 64.4 415 62.9 

>0.5 per month 40.9 38.5 40.0 15.9 14.2 15.0 17.5 15.2 108 16.4 

Total 22 13 35 315 310 625 337 323 660 100.0 

All values mentioned are percentages unless otherwise specified; all percentages are with 

respect to vertical column total. 

 

Table 41. Mean acute morbidity events per month of follow-up by age, gender, and HIV 

status of children. 

Characteristi

cs 

Male Female Total 

HIV-

EI 

HIV-

EU 

Total HIV-

EI 

HIV-

EU 

Total HIV-

EI 

HIV- 

EU 

Total 

<12 months 0.39 0.32 0.32 0.57 0.29 0.30 0.47 0.31 0.31 

12-23 months 0.26 0.21 0.22 0.11 0.26 0.26 0.21 0.24 0.24 

24-35 months 0.12 0.19 0.18 0.21 0.22 0.22 0.16 0.21 0.20 

36-47 months 0.39 0.27 0.29 0.19 0.23 0.23 0.32 0.25 0.26 

48+ months 0.42 0.25 0.26 0.53 0.22 0.22 0.46 0.23 0.24 

Total 0.33 0.26 0.27 0.32 0.25 0.25 0.33 0.26 0.26 

 

morbidity events were higher among the HIV-EI children. There was no much difference 

in the burden of acute morbidities by gender. 

 

The mean number of acute morbidities among the HIV-exposed children per month was 

0.26 (HIV-EI: male=0.33, female=0.32, total=0.33; HIV-EU: male=0.26, female=0.25, 

total=0.26; total: male=0.27, female=0.25); this was higher for the HIV-EI children 
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compared to the HIV-EU children (Table 41). The mean number of acute morbidities 

decreased for all the categories of children by gender and HIV status in the 0-35 months of 

age (except for the female HIV-EI children, for whom the mean value decreased in 0-23 

months of age and increased in 24-35 months of age, possibly due to the smaller numbers 

of them included in the study) and then increased in 36-47 months of age. In the 48+ months 

of age, the mean value increased again for the HIV-EI children (male and female), while it 

decreased for the HIV-EU children (male and female). This meant that the morbidity events 

had two larger peaks for the HIV-EI children, in 0-11 and 48+ months; and one larger and 

one smaller peak for the HIV-EU children, in 0-11 and 36-47 months (respectively). The 

HIV-EI children and the male children tend to have more morbidity events in years 1, 4 

and 5 of the life, while the HIV-EU children and the female children tend to have it more 

in the years 2 and 3.  

 

4.5.2. The patterns of acute morbidity in various age cross-sections.  

 

The results of the morbidity assessments were classified into children with nil, single, and 

multiple acute morbidities. Every child reaching a particular age cross-section ever during 

the study, for whom (an) assessment(s) was/were available, was included in the analysis of 

total assessments made for that age cross-section. As such, a child might be counted in 

different age cross-sections and for multiple times of assessments.  

 

The status of morbidity among the total assessments in the various age cross-sections is 

given in table 42 and figure 75. Grossly, around one-third (32.9%) of all the morbidity 

assessments (N=4671) done for the HIV-exposed children of 0-59 months of age (N=1390) 

had identified a morbidity status. The share of the assessments which revealed a morbidity 

status was nearly equal in all the age groups, except in the 12-23 months of age when it 

was slightly higher (0-11 months=30.4%, 12-23 months=37.4%, 24-35 months=32.0%, 36-

47 months=33.3%, 48+ months=32.0%), which meant near-equal chance for the child to 

be morbid in all age groups.  
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Table 42. Morbidity assessments in various age cross-sections of children, by gender, HIV, 

and morbidity status. 

A
g
e 

g
ro

u
p

 

G
en

d
er

 HIV 

status 

No. of 

childre

n 

No. of 

assessme

nts done 

Non-

morbid 

Morbidity Morbid Total 

Single Multiple 

% % % Mean % Mean Mean 

<
1
2
 m

o
n
th

s 

M
al

e 

HIV-EI 6 21 66.7 19.0 14.3 2.0 33.3 1.4 0.5 

HIV-EU 116 526 69.6 14.3 16.2 2.4 30.4 1.8 0.5 

Total 122 547 69.5 14.4 16.1 2.4 30.5 1.8 0.5 

F
em

al
e 

HIV-EI 4 20 45.0 20.0 35.0 2.9 55.0 2.2 1.2 

HIV-EU 88 332 71.4 10.5 18.1 2.6 28.6 2.0 0.6 

Total 92 352 69.9 11.1 19.0 2.6 30.1 2.0 0.6 

T
o
ta

l 

HIV-EI 10 41 56.1 19.5 24.4 2.6 43.9 1.9 0.8 

HIV-EU 204 858 70.3 12.8 16.9 2.5 29.7 1.9 0.6 

Total 214 899 69.6 13.1 17.2 2.5 30.4 1.9 0.6 

1
2
-2

3
 m

o
n
th

s 

M
al

e 

HIV-EI 9 36 50.0 22.2 27.8 2.5 50.0 1.8 0.9 

HIV-EU 133 431 64.7 14.4 20.9 2.6 35.3 1.9 0.7 

Total 142 467 63.6 15.0 21.4 2.6 36.4 1.9 0.7 

F
em

al
e 

HIV-EI 4 14 71.4 14.3 14.3 4.0 28.6 2.5 0.7 

HIV-EU 122 401 61.1 19.7 19.2 2.5 38.9 1.8 0.7 

Total 126 415 61.4 19.5 19.0 2.6 38.6 1.8 0.7 

T
o
ta

l 

HIV-EI 13 50 56.0 20.0 24.0 2.8 44.0 2.0 0.9 

HIV-EU 255 832 63.0 16.9 20.1 2.6 37.0 1.8 0.7 

Total 268 882 62.6 17.1 20.3 2.6 37.4 1.8 0.7 

2
4
-3

5
 m

o
n
th

s 

M
al

e 

HIV-EI 10 27 44.4 37.0 18.5 2.8 55.6 1.6 0.9 

HIV-EU 133 365 67.9 16.2 15.9 2.5 32.1 1.7 0.6 

Total 143 392 66.3 17.6 16.1 2.5 33.7 1.7 0.6 

F
em

al
e 

HIV-EI 5 18 83.3 0.0 16.7 2.3 16.7 2.3 0.4 

HIV-EU 150 468 68.8 13.2 17.9 2.5 31.2 1.9 0.6 

Total 155 486 69.3 12.8 17.9 2.5 30.7 1.9 0.6 
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A
g
e 

g
ro

u
p

 

G
en

d
er

 HIV 

status 

No. of 

childre

n 

No. of 

assessme

nts done 

Non-

morbid 

Morbidity Morbid Total 

Single Multiple 

% % % Mean % Mean Mean 
T

o
ta

l 
HIV-EI 15 45 60.0 22.2 17.8 2.6 40.0 1.7 0.7 

HIV-EU 283 833 68.4 14.5 17.0 2.5 31.6 1.8 0.6 

Total 298 878 68.0 14.9 17.1 2.5 32.0 1.8 0.6 

3
6
-4

7
 m

o
n
th

s 

M
al

e 

HIV-EI 13 33 69.7 12.1 18.2 2.8 30.3 2.1 0.6 

HIV-EU 139 355 65.6 19.2 15.2 2.5 34.4 1.6 0.6 

Total 152 388 66.0 18.6 15.5 2.5 34.0 1.7 0.6 

F
em

al
e 

HIV-EI 6 15 60.0 26.7 13.3 2.0 40.0 1.3 0.5 

HIV-EU 157 430 67.7 15.3 17.0 2.4 32.3 1.7 0.6 

Total 163 445 67.4 15.7 16.9 2.4 32.6 1.7 0.6 

T
o
ta

l 

HIV-EI 19 48 66.7 16.7 16.7 2.6 33.3 1.8 0.6 

HIV-EU 296 785 66.8 17.1 16.2 2.4 33.2 1.7 0.6 

Total 315 833 66.7 17.0 16.2 2.5 33.3 1.7 0.6 

4
8
+

 m
o
n
th

s 

M
al

e 

HIV-EI 10 43 60.5 16.3 23.3 2.7 39.5 2.0 0.8 

HIV-EU 134 560 69.6 15.2 15.2 2.4 30.4 1.7 0.5 

Total 144 603 69.0 15.3 15.8 2.4 31.0 1.7 0.5 

F
em

al
e 

HIV-EI 7 25 60.0 8.0 32.0 2.1 40.0 1.9 0.8 

HIV-EU 144 551 67.3 18.0 14.7 2.4 32.7 1.6 0.5 

Total 151 576 67.0 17.5 15.5 2.4 33.0 1.6 0.5 

T
o
ta

l 

HIV-EI 17 68 60.3 13.2 26.5 2.4 39.7 2.0 0.8 

HIV-EU 278 1111 68.5 16.6 14.9 2.4 31.5 1.7 0.5 

Total 295 1179 68.0 16.4 15.6 2.4 32.0 1.7 0.5 

0
-5

 y
ea

rs
 

M
al

e 

HIV-EI 48 160 58.1 20.6 21.3 2.6 41.9 1.8 0.7 

HIV-EU 655 2237 67.8 15.6 16.6 2.5 32.2 1.8 0.6 

Total 703 2397 67.1 15.9 16.9 2.5 32.9 1.8 0.6 

F
em

al

e 

HIV-EI 26 92 63.0 13.0 23.9 2.5 37.0 2.0 0.7 

HIV-EU 661 2182 67.2 15.6 17.2 2.5 32.8 1.8 0.6 
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A
g
e 

g
ro

u
p

 

G
en

d
er

 HIV 

status 

No. of 

childre

n 

No. of 

assessme

nts done 

Non-

morbid 

Morbidity Morbid Total 

Single Multiple 

% % % Mean % Mean Mean 

Total 687 2274 67.0 15.5 17.5 2.5 33.0 1.8 0.6 
T

o
ta

l 

HIV-EI 74 252 59.9 17.9 22.2 2.6 40.1 1.9 0.7 

HIV-EU 1316 4419 67.5 15.6 16.9 2.5 32.5 1.8 0.6 

Total 1390 4671 67.1 15.7 17.2 2.5 32.9 1.8 0.6 

Mean=Mean morbidities reported per assessment. All values mentioned are percentages 

unless otherwise specified; all percentages are with respect to horizontal row total. 

 

Fig. 75. Share of morbidity assessments by morbidity status and mean number of 

morbidities. 

 

Mean=Mean morbidities reported per assessment. N of assessments: Male: N1=<12 

months=547, N2=12-23 months=467, N3=24-35 months=392, N4=36-47 months=388, 

N5=48+ months=603; Female: N1=352, N2=415, N3=486, N4=445, N5=576; HIV-EI: 

N1=41, N2=50, N3=45, N4=48, N5=68; HIV-EU: N1=858, N2=832, N3=833, N4=785, 

N5=1111.  
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The shares of the children with single and multiple morbidities were 15.7% and 17.2% 

among all the assessments for all the HIV-exposed children. The share of the assessments  

which identified single and multiple morbidities remained nearly constant across all age 

groups; both increased slightly in the 12-23 months; the former increased again in the 36-

47 months after dropping in the 24-35 months, while the latter decreased in the 24+ months 

of age (0-11 months=13.1% and 17.2%, 12-23 months=17.1% and 20.3%, 24-35 

months=14.9% and 17.1%, 36-47 months=17.0% and 16.2%, 48+ months=16.4% and 

15.6%; respectively). As such, comparatively, the share of the assessments which identified 

multiple morbidities were higher during 0-35 months (meant more children with multiple 

morbidities and fewer children with single morbidity in the younger age), while the share 

of the assessments which identified single morbidity was higher during 36+ months (meant 

decreasing multi-morbid children and increasing children with single morbidity, in the 

higher ages).  

 

In the 0-5 year children, the mean number of morbidity events among the children with 

multiple morbidities per assessment was 2.5. This remained slow nearly constant but 

tended to decrease very slowly, across the yearly cross-sectional ages, except for a slight 

increase in the 12-23 months of age, which coincided with the increased share of morbid 

children in this age  (0-11 months=2.5; 12-23 months=2.6; 24-35 months=2.5; 36-47 

months=2.5; 48+ months=2.4). As such, there was the slightly lesser burden of morbidity 

events among the children with multiple morbidities in the higher (24+ months) age. The 

mean number of morbidity events among all and morbid children were 0.6 and 1.8 per 

assessment, in the 0-59 months of age. 

 

Of the total, 252 (5.4%) assessments were made for the 74 HIV-EI children (0-59 months); 

40.1% of these assessments exposed a morbid status. The share of the assessments which 

revealed a morbidity status remained nearly equal in the 0-23 months of age, and then 

decreased in the 24-47 months of age, and increased further in the 48+ months of age (0-

11 months=43.9%, 12-23 months=44.0%, 24-35 months=40.0%, 36-47 months=33.3%, 

48+ months=39.7%). However, it showed a declining trend with increasing age of the 
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child, which meant a lesser chance for the HIV-EI children to be morbid in the higher age 

groups, despite the second spike of this chance in the 48+ months of age.  

 

The shares of the children with single and multiple morbidities were 17.9% and 22.2% 

among all the assessments for the HIV-EI children. The share of the assessments which 

identified single morbidity increased in the 0-35 months and then decreased in the 36+ 

months of age; while, the share of the assessments which identified multiple morbidities 

decreased in the 0-47 months, and then increased in the 48+ months of age to become 

nearly two-time higher than the share of assessments which identified single morbidity; in 

between, during the 36-47 months, both were equal (0-11 months=19.5% and 24.4%, 12-

23 months=20.0% and 24.0%, 24-35 months=22.2% and 17.8%, 36-47 months=16.7% and 

16.7%, 48+ months=13.2% and 26.5%; respectively). As such, comparatively, the share of 

the assessments which identified multiple morbidities were higher during the 0-23 and 48+ 

months (meant more children were affected with multiple morbidities in these age groups), 

while the share of the assessments which identified single morbidity was higher during the 

24-47 months (meant fewer children were affected with multiple morbidities in this age 

group). This drew a pattern of two peaks of the burden of multiple morbidities, in the 0-23 

and 48+ months of age, among the HIV-EI children.  

 

In the 0-5 year HIV-EI children, the mean number of morbidity events among the children 

with multiple morbidities per assessment was 2.6. This showed a slow-declining trend over 

the yearly cross-sectional ages, except for a slight increase in the 12-23 months of age (0-

11 months=2.6; 12-23 months=2.8; 24-35 months=2.6; 36-47 months=2.6; 48+ 

months=2.4). As such, there was a lesser burden of morbidity events among the children 

with multiple morbidities in the higher (24+ months) age. The mean number of morbidity 

events among all and the morbid children were 0.7 and 1.9 per assessment, in the 0-59 

months of age. 

 

Of the total, 4419 (94.6%) assessments were made for the 1316 HIV-EU children (0-59 

months); 32.5% of these assessments exposed a morbid status. The share of the assessments 

which revealed a morbidity status fluctuated with two small-but-full spikes (in the 12-23 
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and 36-47 months) and drops (0-11 months=29.7%, 12-23 months=37.0%, 24-35 

months=31.6%, 36-47 months=33.2%, 48+ months=31.5%). However, it showed an 

increasing trend with increasing age of the child, which meant a higher chance for the HIV-

EU children to be morbid in the higher age groups, especially in years 2 and 4 of their life.  

 

The shares of the children with single and multiple morbidities were 15.6% and 16.9% 

among all the assessments for the HIV-EU children. The share of the assessments which 

identified single morbidity fluctuated with two small-but-full spikes (in the 12-23 and 36-

47 months) and drops; while, the share of the assessments which identified multiple 

morbidities increased in the 12-23 months, and then decreased in the 24+ months of age 

(0-11 months=12.8% and 16.9%, 12-23 months=16.9% and 20.1%, 24-35 months=14.5% 

and 17.0%, 36-47 months=17.1% and 16.2%, 48+ months=16.6% and 14.9%; 

respectively). As such, comparatively, the share of the assessments which identified 

multiple morbidities were higher during the 0-35 months (meant more children were 

affected with multiple morbidities in the younger age group), while the share of the 

assessments which identified single morbidity was higher during the 36+ months (meant 

fewer children were affected with multiple morbidities in the higher age group).  

 

In the 0-5 year HIV-EU children, the mean number of morbidity events among the children 

with multiple morbidities per assessment was 2.5. This showed a slow-declining trend over 

the yearly cross-sectional ages, except for a slight increase in the 12-23 months of age (0-

11 months=2.5; 12-23 months=2.6; 24-35 months=2.5; 36-47 months=2.4; 48+ 

months=2.4). As such, there was a lesser burden of morbidity events among the children 

with multiple morbidities in the higher (24+ months) age. The mean number of morbidity 

events among all and the morbid children were 0.6 and 1.8 per assessment, in the 0-59 

months of age. 

 

As such, compared to the HIV-EU counterpart: 

 the chance of being of morbid was higher for the HIV-EI children in the 0-5 years,  

and in all the age groups except in the 36-47 months of age when it was near-equal; 
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 the chance of having single morbidity was higher for the HIV-EI children in the 0-

47 months of age and lower in the 48+ months of age;  

 the chance of having multiple morbidities was higher for the HIV-EI children in all 

the age groups; and, 

 the mean number of morbidities among the children with multiple morbidities were 

slightly higher in the HIV-EI children in the 0-47 months of age, but equal in the 

48+ months of age.  

 

2397 (51.3%) of the total assessments were made on the 703 male children (0-59 months), 

to reveal morbidity status among 32.9% of assessments. The share of the assessments 

which revealed a morbidity status increased in the 12-23 months, and then showed a slow 

declining trend in the 24+ months of age (0-11 months=30.5%, 12-23 months=36.4%, 24-

35 months=33.7%, 36-47 months=34.0%, 48+ months=31.0%). This meant a lower chance 

for the male children to be morbid in the higher (24+ months) ages.  

 

The shares of the children with single and multiple morbidities were 15.9% and 16.9% 

among all the assessments for the male children. The share of the assessments which 

identified single morbidity increased in the 0-47 months of age and then declined in the 

48+ months of age; while, the share of the assessments which identified multiple 

morbidities increased in the 12-23 months, and then decreased in the 24-35 months to 

remain nearly constant in the 36+ months of age; both these shares tend to be near-equal 

in the 48+ months of age (0-11 months=14.4% and 16.1%, 12-23 months=15.0% and 

21.4%, 24-35 months=17.6% and 16.1%, 36-47 months=18.6% and 15.5%, 48+ 

months=15.3% and 15.8%; respectively). As such, comparatively, the share of the 

assessments which identified multiple morbidities were higher during the 0-23 months 

(meant more children were affected with multiple morbidities in the younger age group), 

while the share of the assessments which identified single morbidity was higher during the 

24-47 months (meant less multiple morbidities in the higher age group).  

 

In the 0-5 year male children, the mean number of morbidity events among the children 

with multiple morbidities per assessment was 2.5. This showed a slow-declining trend over 
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the yearly cross-sectional ages, except for a slight increase in the 12-23 months of age (0-

11 months=2.4; 12-23 months=2.6; 24-35 months=2.5; 36-47 months=2.5; 48+ 

months=2.4). As such, there was a lesser burden of morbidity events among the children 

with multiple morbidities in the higher (24+ months) age. The mean number of morbidity 

events among all and the morbid children were 0.6 and 1.8 per assessment, in the 0-59 

months of age. 

 

For the 2274 female children (0-59 months), 687 (48.7%) assessments were made, to 

identify morbidity status among 33.0% of the assessments. The share of the assessments 

which revealed a morbidity status increased in the 12-23 months, decreased in the 24-35 

months and then slowly increased in the 36+ months (0-11 months=30.1%, 12-23 months= 

38.6%, 24-35 months=30.7%, 36-47 months=32.6%, 48+ months=33.0%). However, it 

showed an increasing trend with the increasing age of the child, which meant a higher 

chance for the female children to be morbid in the higher age groups, especially in years 2, 

4 and 5 of their life.  

 

The shares of the children with single and multiple morbidities were 15.5% and 17.5% 

among all the assessments for the female children. The share of the assessments which 

identified single morbidity  increased in the 12-23 months, decreased in the 24-35 months 

and then slowly increased in the 36+ months; while, the share of the assessments which 

identified multiple morbidities remained constant in the 0-23 months, and then slowly 

decreased in the 24+ months of age (0-11 months=11.1% and 19.0%, 12-23 months=19.5% 

and 19.0%, 24-35 months=12.8% and 17.9%, 36-47 months=15.7% and 16.9%, 48+ 

months=17.5% and 15.5%; respectively). As such, comparatively, the share of the 

assessments which identified multiple morbidities were higher during the 0-11 and 24-47 

months (meant more multiple morbidities in these age groups), while the share of the 

assessments which identified single morbidity was higher during the 12-23 and 48+ months 

(meant less multiple morbidities in these age groups).  

 

In the 0-5 year female children, the mean number of morbidity events among the children 

with multiple morbidities per assessment was 2.5. This showed a slow-declining trend in 
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the 24+ months of age, after a near-constant situation in the 0-23 months (0-11 months=2.6; 

12-23 months=2.6; 24-35 months=2.5; 36-47 months=2.4; 48+ months=2.4). As such, 

there was a lesser burden of the morbidity events among the children with multiple 

morbidities in the higher (24+ months) age. The mean number of morbidity events among 

all and the morbid children were 0.6 and 1.8 per assessment, in the 0-59 months of age. 

 

As such, compared to the female counterpart: 

 the chance of being morbid was near-equal for the male children in all the age 

groups; 

 the chance of having single morbidity was higher for the male children in the 0-11 

and 24-47 months of age, and lower in the 12-23 and 48+ months of age;  

 the chance of having multiple morbidities was higher for the male children in the 

12-23 months of age, and lower in the 0-11 and 24-47months of age, and near-equal 

in the 48+ months of age; and, 

 the mean number of morbidities among the children with multiple morbidities were 

slightly higher in the female children in the 0-11 months of age, but equal in 12+ 

months of age.  

 

The share of the types of various acute morbidities by events identified is given in table 43. 

From the 1538 assessments which identified morbidity, a total of 1743 events of morbidity 

were identified. Among all the children of age 0-59 months, the morbidities identified were 

ARI (60.2%), ADD (14.7%), FUO (13.6%), skin/mucosal conditions/ infections (9.5%), 

worm infestation (1.3%), tuberculosis (TB; 0.3%) and others (0.3%). The results of the 

patterns of the types of acute morbidities are given below: 

 In all the categories of HIV-exposed children (by age, gender, and HIV status), the 

share of the: 

o ARI and ADD together formed more than half of all the acute morbidities 

(minimum total share=51.7%, for the 12-23 month HIV-EI children); 

o ARI, ADD and skin/mucosal conditions/infections formed more than three-

quarters of all the acute morbidities (minimum total share=79.0%, for the 

36-47 month female children); and, 
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Table 43. Share of types of acute morbidities among children by events. 

Age 

group 

Category 
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<12 

months 

Male 167 189 25.9 51.9 15.9 5.8 0.5 0.0 0.0 

Female 106 125 31.2 57.6 8.0 2.4 0.0 0.0 0.8 

HIV-EI 18 22 27.3 45.5 18.2 9.1 0.0 0.0 0.0 

HIV-EU 255 292 28.1 54.8 12.3 4.1 0.3 0.0 0.3 

Total 273 314 28.0 54.1 12.7 4.5 0.3 0.0 0.3 

12-23 

months 

Male 170 193 19.2 60.6 10.4 9.3 0.0 0.5 0.0 

Female 160 184 18.5 57.1 16.3 6.0 0.5 1.6 0.0 

HIV-EI 22 29 10.3 41.4 13.8 31.0 0.0 3.4 0.0 

HIV-EU 308 348 19.5 60.3 13.2 5.7 0.3 0.9 0.0 

Total 330 377 18.8 58.9 13.3 7.7 0.3 1.1 0.0 

24-35 

months 

Male 132 149 14.1 61.1 12.1 10.1 0.7 1.3 0.7 

Female 149 173 16.8 59.0 12.7 9.8 0.0 1.7 0.0 

HIV-EI 18 22 18.2 36.4 4.5 36.4 4.5 0.0 0.0 

HIV-EU 263 300 15.3 61.7 13.0 8.0 0.0 1.7 0.3 

Total 281 322 15.5 59.9 12.4 9.9 0.3 1.6 0.3 

36-47 

months 

Male 132 146 6.8 67.8 15.8 6.8 0.7 1.4 0.7 

Female 145 162 8.0 57.4 17.9 13.6 0.6 2.5 0.0 

HIV-EI 16 21 9.5 61.9 9.5 19.0 0.0 0.0 0.0 

HIV-EU 261 287 7.3 62.4 17.4 9.8 0.7 2.1 0.3 

Total 277 308 7.5 62.3 16.9 10.4 0.6 1.9 0.3 

48+ 

months 

Male 187 209 7.2 64.6 12.9 12.9 0.5 1.4 0.5 

Female 190 213 4.7 64.8 13.1 14.6 0.0 2.3 0.5 
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HIV-EI 27 35 11.4 57.1 11.4 17.1 2.9 0.0 0.0 

HIV-EU 350 387 5.4 65.4 13.2 13.4 0.0 2.1 0.5 

Total 377 422 5.9 64.7 13.0 13.7 0.2 1.9 0.5 

0-5 

years 

Male 788 886 14.9 60.9 13.3 9.1 0.5 0.9 0.3 

Female 750 857 14.6 59.5 13.9 9.8 0.2 1.8 0.2 

HIV-EI 101 129 14.7 48.8 11.6 22.5 1.6 0.8 0.0 

HIV-EU 1437 1614 14.7 61.2 13.8 8.4 0.2 1.4 0.3 

Total 1538 1743 14.7 60.2 13.6 9.5 0.3 1.3 0.3 

All values mentioned are percentages unless otherwise specified; all percentages are with 

respect to horizontal row total. 

 

o ARI, ADD, skin/mucosal conditions/infections and FUO together formed 

more than 95% of all acute morbidities (minimum total share=95.5%, for 

the HIV-EI children of age 24-35 months). 

 With the increase in the age of the child, the share of the: 

o the ADD events decreased (0-11 months=28.0%, 12-23 months=18.8%, 24-

35 months=15.5%, 36-47 months=7.5%, 48+ months=5.9%);  

o the ARI events increased (0-11 months=54.1%, 12-23 months=58.9%, 24-

35 months=59.9%, 36-47 months=62.3%, 48+ months=64.7%);  

o the FUO events remained nearly constant (0-11 months=12.7%, 12-23 

months=13.3%, 24-35 months=12.4%, 36-47 months=16.9%, 48+ months= 

13.0%); and,  

o the skin/mucosal conditions/infections increased (0-11 months=4.5%, 12-

23 months=7.7%, 24-35 months=9.9%, 36-47 months=10.4%, 48+ 

months=13.7%). 
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 Compared to the female counterpart, the male children tend to have: 

o lower share of the events of ADD (male=25.9%, female=31.2%) and ARI 

(male=51.9%, female=57.6%), and higher share of the events of FUO 

(male=15.9%, female=8.0%) in the age group of 0-11 months; 

o lower share of the events of FUO (male=10.4%, female=16.3%) in the age 

group of 12-23 months; and, 

o higher share of the events of ARI (male=67.8%, female=57.4%) and lower 

share of the events of dermatological conditions (male=6.8%, female= 

13.6%) in the age group of 36-47 months. 

 

The share of the rest of the acute morbidities was nearly-equally distributed in the 

categories of children by gender and age. However, the differentials between the HIV-EI 

and HIV-EU children were not compared due to the smaller number of morbidity events 

in the HIV-EI group, which could drastically influence the shares. Still, TB was reported 

from among the HIV-EI children, considerably over and above that reported from among 

the HIV-EU children, in the age groups of 24-35 and 48+ months, and among the total 

children of 0-59 months of age.  

 

4.5.3. The patterns of the trajectory of acute morbidity status. 

 

The trajectory of the morbidity status of the unique children (0-47 months of age) through 

the 12-24 months of their subsequent life, categorized in the graver group of morbidity, is 

given in table 44 and figure 76. The trajectory of the unique children by category of 

morbidity status (single and multiple) was not attempted due to the small numbers figuring 

in each category. However, the detailed matrix of the number of children by morbidity 

status, age, gender, and HIV status is given in annexure 10. 

 

(a) Baseline scenario: At the baseline, 57.1% of the total children were having acute 

morbidities. The share of the total children with acute morbidities decreased with the 

increase in the age of the child in the baseline age of 0-35 months but showed signs of 

reversal in the 36-47 months (0-11 months=60.5%, 12-23 months=57.7%, 24-35  
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Table 44. The pattern of the trajectory of acute morbidities among unique children. 

Characteristics No. of 

children 

At baseline Morbidity status in the 

subsequent 12-24 months of age 
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<12 

months 

Male HIV-EI 6 5 20.0 80.0 0.0 60.0 20.0 20.0 100.0 

HIV-EU 116 88 37.5 62.5 14.8 42.0 22.7 20.5 85.2 

Total 122 93 36.6 63.4 14.0 43.0 22.6 20.4 86.0 

Female HIV-EI 4 2 0.0 100.0 0.0 100.0 0.0 0.0 100.0 

HIV-EU 88 67 44.8 55.2 16.4 37.3 28.4 17.9 83.6 

Total 92 69 43.5 56.5 15.9 39.1 27.5 17.4 84.1 

Total HIV-EI 10 7 14.3 85.7 0.0 71.4 14.3 14.3 100.0 

HIV-EU 204 155 40.6 59.4 15.5 40.0 25.2 19.4 84.5 

Total 214 162 39.5 60.5 14.8 41.4 24.7 19.1 85.2 

12-23 

months 

Male HIV-EI 4 4 50.0 50.0 25.0 25.0 25.0 25.0 75.0 

HIV-EU 45 44 50.0 50.0 18.2 36.4 31.8 13.6 81.8 

Total 49 48 50.0 50.0 18.8 35.4 31.3 14.6 81.3 

Female HIV-EI 2 2 100.0 0.0 50.0 0.0 50.0 0.0 50.0 

HIV-EU 56 54 33.3 66.7 13.0 55.6 20.4 11.1 87.0 

Total 58 56 35.7 64.3 14.3 53.6 21.4 10.7 85.7 

Total HIV-EI 6 6 66.7 33.3 33.3 16.7 33.3 16.7 66.7 

HIV-EU 101 98 40.8 59.2 15.3 46.9 25.5 12.2 84.7 

Total 107 104 42.3 57.7 16.3 45.2 26.0 12.5 83.7 

24-35 

months 

Male HIV-EI 3 3 33.3 66.7 0.0 33.3 33.3 33.3 100.0 

HIV-EU 53 47 46.8 53.2 21.3 51.1 25.5 2.1 78.7 

Total 56 50 46.0 54.0 20.0 50.0 26.0 4.0 80.0 

Female HIV-EI 3 3 33.3 66.7 0.0 33.3 33.3 33.3 100.0 
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Characteristics No. of 

children 

At baseline Morbidity status in the 

subsequent 12-24 months of age 
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HIV-EU 53 47 46.8 53.2 21.3 51.1 25.5 2.1 78.7 

Total 56 50 46.0 54.0 20.0 50.0 26.0 4.0 80.0 

Total HIV-EI 6 6 33.3 66.7 0.0 33.3 33.3 33.3 100.0 

HIV-EU 106 94 46.8 53.2 21.3 51.1 25.5 2.1 78.7 

Total 112 100 46.0 54.0 20.0 50.0 26.0 4.0 80.0 

36-47 

months 

Male HIV-EI 7 6 33.3 66.7 16.7 66.7 16.7 0.0 83.3 

HIV-EU 62 58 50.0 50.0 12.1 39.7 37.9 10.3 87.9 

Total 69 64 48.4 51.6 12.5 42.2 35.9 9.4 87.5 

Female HIV-EI 4 4 50.0 50.0 0.0 25.0 50.0 25.0 100.0 

HIV-EU 67 60 41.7 58.3 11.7 46.7 30.0 11.7 88.3 

Total 71 64 42.2 57.8 10.9 45.3 31.3 12.5 89.1 

Total HIV-EI 11 10 40.0 60.0 10.0 50.0 30.0 10.0 90.0 

HIV-EU 129 118 45.8 54.2 11.9 43.2 33.9 11.0 88.1 

Total 140 128 45.3 54.7 11.7 43.8 33.6 10.9 88.3 

0-4 

years 

Male HIV-EI 20 18 33.3 66.7 11.1 50.0 22.2 16.7 88.9 

HIV-EU 276 237 44.7 55.3 16.0 42.2 28.7 13.1 84.0 

Total 296 255 43.9 56.1 15.7 42.7 28.2 13.3 84.3 

Female HIV-EI 13 11 45.5 54.5 9.1 36.4 36.4 18.2 90.9 

HIV-EU 264 228 41.7 58.3 15.4 46.9 26.3 11.4 84.6 

Total 277 239 41.8 58.2 15.1 46.4 26.8 11.7 84.9 

Total HIV-EI 33 29 37.9 62.1 10.3 44.8 27.6 17.2 89.7 

HIV-EU 540 465 43.2 56.8 15.7 44.5 27.5 12.3 84.3 



337 

 

Characteristics No. of 

children 

At baseline Morbidity status in the 

subsequent 12-24 months of age 

A
g
e
 

G
en

d
er

 

H
IV

 s
ta

tu
s 

T
o
ta

l 

T
w

ic
e 

a
ss

es
se

d
 

N
o
n

-m
o
rb

id
 

M
o
rb

id
 

A
lw

a
y
s 

n
o
n

-

m
o
rb

id
 

A
lw

a
y
s 

m
o
rb

id
 

D
et

er
io

ra
ti

o
n

 

Im
p

ro
v
em

en
t 

E
v
er

 m
o
rb

id
 

Total 573 494 42.9 57.1 15.4 44.5 27.5 12.6 84.6 

All values mentioned are in percentage upon the number of children assessed twice, except 

for the number of children. 

 

Fig. 76. Share of unique children by trajectory of morbidity status and age. 

 

N of children: Male: N1=<12 months=93, N2=12-23 months=48, N3=24-35 months=50, 

N4=36-47 months=64; Female: N1=69, N2=56, N3=50, N4=64; HIV-EI: N1=7, N2=6, 

N3=6, N4=10; HIV-EU: N1=155, N2=98, N3=94, N4=118; Total: N1=162, N2=104, 

N3=100, N4=128. 

 

months=54.0%, 36-47 months=54.7%). Thus, at the higher age groups, there was a lesser 

share of morbid children.  
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In the total group of HIV-exposed children, 62.1% of the HIV-EI children and 56.8% of 

the HIV-EU children were morbid at the baseline. Thus, the share of the morbid HIV-EI 

children was relatively higher than the share of the morbid HIV-EU children. The share of 

the morbid HIV-EI children were 85.7%, 33.3%, 66.7% and 60.0% in 0-11, 12-23, 24-35 

and 36-47 months of age at the baseline respectively. On the other hand, the share of the 

morbid HIV-EU children showed a decreasing trend with the increase in the age of the 

child but showed the signs of reversal in the 36-47 months of baseline age (0-11 

months=59.4%; 12-23 months=59.2%; 24-35 months=53.2%; 36-47 months=54.2%). Or 

in other words, this could indicate a similar chance for both the HIV-EI and the HIV-EU 

children being morbid in the 0-47 months of age.  

 

In the total group of HIV-exposed children, 56.1% of the male and 58.2% of the female 

children had morbidity, thus retaining similar gender differentials. The share of both the 

male and the female morbid children fluctuated in opposite directions in the alternate age 

groups at the baseline, but were equal in the baseline age of 24-35 months (0-11 months: 

male=63.4%, female=56.5%; 12-23 months: male=50.0%, female=64.3%; 24-35 months: 

male=54.0%, female=54.0%; 36-47 months: male=51.6%, female=57.8%). When the male 

children had a declining trend in morbidity with the increase in the age, the female children 

had it near constant across all years except a surge in the 12-23 months of baseline age. As 

such, comparatively, the share of the morbid male children were higher in the 0-11 months 

than the morbid female children, while the share of the morbid female children was higher 

than the morbid male children in the 12-23 and 36-47 months of age at the baseline; among 

the male children, the morbidity was higher in the 0-11 and 24-35 months compared to 

other ages, while among the female children, it was higher in the 12-23 and 36-47 months 

compared to the other age groups. The trajectory of the morbidity status of the children is 

described against this background. 

 

(b) Always-non-morbid and ever-morbid status: In the 12-24 months of follow-up, 

15.4% of the total 0-47 month HIV-exposed children (from among the 42.9% of the 

initially-non-morbid HIV-exposed children; or 35.8% of the initially-non-morbid HIV-

exposed children) were found to be having nil morbidity throughout the study period 
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(always-non-morbid), while the remaining 27.5% (or 64.2% of the initially-non-morbid 

HIV-exposed children) deteriorated. The share of the always-non-morbid HIV-exposed 

children among the total HIV-exposed children increased with the increase in the baseline 

age of 0-35 months, but dropped at the 36-47 months (0-11months=14.8%, 12-23 months= 

16.3%, 24-35 months=20.0%, 36-47 months=11.7%). That is, the HIV-exposed children 

tend to be increasingly always-non-morbid (healthier) in the baseline age of 0-35 months, 

but got reversed in the 36-47 months (in the follow-up year 5). A similar trend and pattern 

was also observed in the proportion of the always-non-morbid HIV-exposed children 

among the initially-non-morbid HIV-exposed children (0-11 months=37.5%, 12-23 

months=38.6%, 24-35 months=43.5%, 36-47 months=25.9%).  

 

That is:  

 the chance for having always-non-morbid (healthy) status for an HIV-exposed child 

was 15.4%, and this chance decreased with the increase in the age of the child from 

14.8% for 0-11 months to 11.7% for 36-47 months, with an increase in between; 

 if the HIV-exposed child was ever-identified with non-morbid status, his/her 

chance of always remaining so was 35.8%, and this chance also decreased with the 

increase in the age of the child from 37.5% for 0-11 months of age to 25.9% for 36-

47 months of age, with an increase in between; and,  

 84.6% of the HIV-exposed children were ever-morbid, and they needed to have 

support to maintain their health in their life below 5 years of age; and that the 

support needs to be continuous, and for all HIV-exposed children, including the 

non-morbid children, as 64.2% of such children tend to be morbid subsequently. 

 

10.3% of the HIV-EI (from among the 37.9% of the initially-non-morbid HIV-EI children; 

or 27.3% of the initially-non-morbid HIV-EI children) and 15.7% of the HIV-EU (from 

among the 43.2% of the initially-non-morbid HIV-EU children; or 36.3% of the initially-

non-morbid HIV-EU children) children were always-non-morbid, while the remaining 

27.6% of the HIV-EI (or 72.7% of initially-non-morbid HIV-EI children) and 27.5% of the 

HIV-EU (or 63.7% of the initially-non-morbid HIV-EU children) children deteriorated. 

Thus, the share of the always-non-morbid HIV-EI children (among both the total HIV-EI 
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and the initially-non-morbid HIV-EI children) was lower than the share of the always-non-

morbid HIV-EU children (among both the total HIV-EU and the initially-non-morbid HIV-

EU children).  

 

The share of the always-non-morbid HIV-EI children were 0.0%, 33.3%, 0.0% and 10.0% 

among the total HIV-EI children, and 0.0%, 50.0%, 0.0% and 25.0% among the initially-

non-morbid HIV-EI children, for the baseline age of 0-11, 12-23, 24-35 and 36-47 months 

(respectively). On the other hand, the shares of the always-non-morbid HIV-EU children 

(among both the total HIV-EU and the initially-non-morbid HIV-EU children) were near-

constant in the baseline age of 0-23 months, increased in 24-35 months, and then declined 

to below-year-1-level in the 36-47 months (0-11 months=15.5% and 38.1%, 12-23 

months=15.3% and 37.5%, 24-35 months=21.3% and 45.5%, 36-47 months=11.9% and 

25.9%; among the total and the initially-non-morbid children respectively). That is, the 

HIV-EU children tend to be increasingly always-non-morbid (better health) in the 0-35 

months, but this trend reversed in the 36-47 months (in the follow-up year 5).  

 

That is: 

 the overall chance for having always-non-morbid (healthy) status for an HIV-EI 

child was 10.3%; and, this chance inconsistently ranged from 0.0-33.3% in different 

age groups; 

 if the HIV-EI child was ever-identified as non-morbid, his/her chance of always 

remaining so was 27.3%; and, and, this chance inconsistently ranged from 0.0-

50.0% in different age groups; 

 the overall chance for having always-non-morbid (healthy) status for an HIV-EU 

child was 15.7%; and, this chance decreased with the increase in the age of the 

HIV-EU child from 15.5% for 0-11 months of age to 11.9% for 36-47 months of 

age, with an increase in between; 

 if the HIV-EU child was ever-identified as non-morbid, his/her chance of always 

remaining so was 36.3%; and, this chance decreased with the increase in the age of 

such HIV-EU child from 38.1% for 0-11 months of age to 25.9% for 36-47 months 

of age, with an increase in between; and,  
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 89.7% of the HIV-EI and 84.3% of the HIV-EU children were ever-morbid, and 

they needed to have support to maintain their health in their life below 5 years of 

age; and that the support needs to be continuous and for both the HIV-EI and HIV-

EU children, as 72.7% of such HIV-EI and 63.7% of such HIV-EU children tend 

to be morbid subsequently.  

 

15.7% of the male (from among the 43.9% of the initially-non-morbid male children; or 

35.7% of the initially-non-morbid male children) and 15.1% of the female (from among 

the 41.8% of the initially-non-morbid female children; or 36.0% of the initially-non-morbid 

female children) children were always-non-morbid, while the remaining 28.2% of the male 

(or 56.1% of the initially-non-morbid male children) and 26.8% of the female (or 58.2% 

of the initially-non-morbid female children) children deteriorated. Thus, the shares of the 

always-non-morbid male and the always-non-morbid female children were nearly equal, 

among the respective total and total initially-non-morbid children by gender.  

 

The share of the always-non-morbid male children (among both the total male and the 

initially-non-morbid male children) increased with the increase in the baseline age of 0-35 

months of age, and then declined in the 36-47 months (0-11 months=14.0% and 38.2%, 

12-23 months=18.8% and 37.5%, 24-35 months=20.0% and 43.5%, 36-47 months=12.5% 

and 25.8%; among the total and the initially-non-morbid children respectively). On the 

other hand, the share of the always-non-morbid female children among the total female 

children showed a fluctuating-but-declining trend, while that among the initially-non-

morbid female children increased with the increase in the baseline age of 0-35 months of 

age of the child at the baseline, and then declined in the 36-47 months (0-11 months=15.9% 

and 36.7%, 12-23 months=14.3% and 40.0%, 24-35 months=20.0% and 43.5%, 36-47 

months= 10.9% and 25.9%; among the total and the initially-non-morbid children 

respectively). That is, both the male and the female children tend to be increasingly always-

non-morbid (better health) in the 0-35 months, but this trend reversed in the 36-47 months 

(in the follow-up year 5). Thus, the shares of the always-non-morbid children showed no 

marked gender differentials.  
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That is: 

 the overall chance for having always-non-morbid (healthy) status for a male child 

was 15.7%; this decreased with the increase in the age of the male child from 14.0% 

for 0-11 months to 12.5% for 36-47 months, with an increase in between; 

 if the male child was ever-identified as non-morbid, his chance of always remaining 

so was 35.7%; this decreased with the increase in the age of such male child from 

38.2% for 0-11 months of 25.8% for 36-47 months, with an increase in between; 

 the overall chance for having always-non-morbid (healthy) status for a female child 

was 15.1%; this decreased with the increase in the age of the female child from 

15.9% for 0-11 months of 10.9% for 36-47 months, with an increase in between; 

 if the female child was ever-identified as non-morbid, her chance of always 

remaining so was above 36.0%; and, this chance decreased with the increase in the 

age of such female child from 36.7% for 0-11 months of age to 25.9% for 36-47 

months of age, with an increase in between; 

 this showed similar and near-equal chance for both the male and the female 

children, to fall ill or to remain healthy, in a period of 12-24 months of follow-up, 

during the 0-59 month life; and, there was some reason common to all categories 

of the HIV-exposed children to fall morbid in year 5 of their life; and,  

 84.3% of the male and 84.9% of the female children were ever-morbid, and they 

needed support to maintain their health in their life below 5 years of age; and that 

the support need to be continuous, and for both male and female children, as 56.1% 

of such male and 58.2% of such female children tend to be morbid subsequently.   

 

(c) Always-morbid status: In the 12-24 months of follow-up, 44.5% of the total 0-47 

month HIV-exposed children (from among the 57.1% of the initially-morbid HIV-exposed 

children; or 78.0% of the initially-morbid HIV-exposed children) were found to be always-

morbid throughout the study period, while the remaining 12.6% (or 22.0% of the initially-

morbid children) improved. The share of the always-morbid HIV-exposed children among 

the total HIV-exposed and the initially-morbid HIV-exposed children, increased with the 

increase in baseline age of 0-35 months, and then declined in the 36-47 months (0-11 

months=41.4% and 68.4%, 12-23 months=45.2% and 78.3%, 24-35 months=50.0% and 
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92.6%, 36-47 months=43.8% and 80.0%; among the total and the initially-non-morbid 

children respectively). That is, the share of the always-morbid HIV-exposed children 

morbid both at the baseline and in the subsequent 12-24 months follow-up increased with 

the increase in the age of the child from 0 to 35 months; or in other words, once morbid, 

there was higher chance for the HIV-exposed child to be always-morbid in the subsequent 

life between 0 to 4 years. However, this trend was reversed only in year 5 of the life of the 

children, but the chance of being always-morbid was still higher than the year-1 level.  

 

That is: 

 the chance for having always-morbid (unhealthy) status for an HIV-exposed child 

was 44.5%, and this chance increased with the increase in the age of the child from 

41.4% for 0-11 months of age to 43.8% for 36-47 months of age; 

 if the child was ever-identified as morbid, his/her chance of always remaining so 

was 78.0%, and this chance increased with the increase in the age of the child from 

68.4% for 0-11 months of age to 80.0% for 36-47 months of age; and, 

 once morbid, there was a higher chance for the HIV-exposed child to be always-

morbid in the subsequent life between 0 to 4 years, and this chance increased with 

the increase in the age between 0-35 months. 

 

44.8% of the HIV-EI (from among the 62.1% of the initially-morbid HIV-EI children; or 

72.2% of the initially-morbid HIV-EI children) and 44.5% of the HIV-EU (from among 

the 56.8% of the initially-morbid HIV-EU children; or 78.4% of the initially-morbid HIV-

EU children) children were always-morbid, while the remaining 17.2% of the HIV-EI (or 

27.8% of the initially-morbid HIV-EI children) and 12.3% of the HIV-EU (or 21.6% of the 

initially-morbid HIV-EU children) children improved. Thus, the share of the always-

morbid HIV-EI children (among the total HIV-EI children) was nearly equal to the share 

of the always-morbid HIV-EU children (among the total HIV-EU children); but (contrary 

to the conventional wisdom), once morbid, the chance of being morbid in the subsequent 

12-24 months was higher among the HIV-EU children, compared to the HIV-EI children. 

This finding can partly be attributed to the lower number of HIV-EI included in the study 

rendering non-comparability; but, to the bare minimum, it could be that there were no many 
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absolute differences in the chance of always-morbid status between the HIV-EI and the 

HIV-EU children.  

 

The share of the always-morbid HIV-EI children among the total HIV-EI children were 

71.4%, 16.7%, 33.3%, and 50.0%, and among the initially-morbid HIV-EI children were 

83.3%, 50.0%, 50.0%, and 83.3%, in the baseline age of 0-11, 12-23, 24-35 and 36-47 

months respectively. On the other hand, the share of the always-morbid HIV-EU children 

among both the total HIV-EU children and the initially-morbid HIV-EU children, 

increased with the increase in the baseline age between 0 and 35 months, and then declined 

in the 36-47 months (0-11 months=40.0% and 67.4%, 12-23 months=46.9% and 79.3%, 

24-35 months=51.1% and 96.0%, 36-47 months=43.2% and 79.7%; among the total and 

the initially-non-morbid children respectively). That is, the share of the always-morbid 

HIV-EU children (among the total HIV-EU and the initially-non-morbid HIV-EU children) 

increased with the increase in the age of the child from 0 to 35 months; or in other words, 

once morbid, there was higher chance for the HIV-EU child to be always-morbid in the 

subsequent life between 0 to 4 years. However, this trend was reversed only in year 5 of 

the life of the HIV-EU children, but the chance was still higher than the year-1-level.  

 

That is: 

 the overall chance for having always-morbid (unhealthy) status for an HIV-EI child 

was 44.8%; and, this was more than 16.7% in any age group; 

 if the HIV-EI child was ever-identified as morbid, his/her chance of always 

remaining so was 72.2%; and, this chance was more than 50.0% in any age group; 

 the overall chance for having always-morbid (unhealthy) status for an HIV-EU 

child was 44.5%; and, this chance increased with the increase in the age of the HIV-

EU child from 40.0% for 0-11 months of age to 43.2% for 36-47 months of age; 

 if the HIV-EU child was ever-identified as morbid, his/her chance of always 

remaining so was 78.4%; and, this increased with the increase in the age of the 

HIV-EU child from 67.4% for 0-11 months to 79.7% for 36-47 months of age; and, 

 there were no many absolute differences in the chance of always-morbid status 

between the HIV-EI and the HIV-EU children. 
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42.7% of the male (from among the 56.1% of the initially-morbid male children; or 76.2% 

of the initially-morbid male children) and 46.4% of the female (from among the 58.2% of 

the initially-morbid female children; or 79.9% of the initially-morbid female children) 

children were always-morbid, while the remaining 13.3% of the male (or 23.8% of the 

initially-morbid male children) and 11.7% of the female (or 20.1% of the initially-morbid 

female children) children improved. Thus, the shares of the always-morbid male and the 

always-morbid female children were nearly equal, among the respective total and total 

initially-morbid children by gender. 

 

The share of the always-morbid male children among the total male children decreased in 

the 12-23 months of baseline age, increased in the 24-35 months, and then returned to near-

year-1-level in the 36-47 months, thus completing a full sigmoid curve (0-11 months= 

43.0%, 12-23 months=35.4%, 24-35 months=50.0%, 36-47 months=42.2%). However, the 

share of the always-morbid male children among the initially-morbid male children 

increased with the increase in the baseline age from 0 to 35 months and then declined in 

the 36-47 months (0-11 months=67.8%, 12-23 months=70.8%, 24-35 months=92.6%, 36-

47 months=81.8%). That is, the share of the male children morbid both at the baseline and 

in the subsequent 12-24 months follow-up increased with the increase in the age of the 

child from 0 to 35 months; or in other words, once morbid, there was higher chance for the 

male child to be always morbid in the subsequent life between 0 to 4 years. However, this 

trend was reversed only in year 5 of the life of the male children, but the chance was still 

higher than the year-1-level. The share of the always-morbid female children among the 

total female children increased in the 12-23 months of baseline age and then decreased with 

the increase in the baseline age of 24+ months (0-11 months=39.1%, 12-23 months= 

53.6%, 24-35 months=50.0%, 36-47 months=45.3%). However, the share of the always-

morbid female children among the initially-morbid female children increased with the 

increase in the baseline age from 0 to 35 months of age and then declined in the 36-47 

months (0-11 months=69.2%, 12-23 months=83.3%, 24-35 months=92.6%, 36-47 

months=78.4%). That is, the share of the female children morbid both at the baseline and 

in the subsequent 12-24 months follow-up increased with the increase in the baseline age 
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from 0 to 35 months; or in other words, once morbid, there was higher chance for the 

female child to be always-morbid in the subsequent life between 0 to 4 years. However, 

this trend was reversed only in year 5 of the life of the female children, but the chance was 

still higher than the year-1-level. That is, despite their similar chance to be morbid/ always-

morbid in the total 0-47 months of age, the male and the female children had a different 

chance of being so in the different age groups. They had equal or near-equal chance to be 

always-morbid in the 0-11 and 24+ months of the baseline age (that is, in the follow-up 

years 2, 4 and 5); but, the female children had a higher chance to be always-morbid in the 

baseline age of 12-23 months (in the follow-up year 3).  

 

That is: 

 the overall chance for having always-morbid (unhealthy) status for a male child 

was 42.7%; and, this chance was more than 35.4% in any age group; 

 if the male child was ever-identified as morbid, his chance of always remaining so 

was 76.2%; and, this chance increased with the increase in the age at the baseline 

from 67.8% for 0-11 months of age to 81.8% for 36-47 months of age; 

 the overall chance for having always-morbid (unhealthy) status for a female child 

was 46.4%; and, this chance increased with the increase in the age at the baseline 

from 39.1% for 0-11 months of age to 45.3% for 36-47 months of age; 

 if the female child was ever-identified as morbid, her chance of always remaining 

so was 79.9%; and, this chance increased with the increase in the age at the baseline 

from 69.2% for 0-11 months of age to 78.4% for 36-47 months of age; and, 

 this suggested the-near-equal chance for the male and the female child to remain 

unhealthy (always-morbid) always, except in year 3 of the 0-59 month life, where 

the female children tend to remain always-morbid more than the male children. 

 

(d) Changes in the morbidity status: The switch in the morbidity status was due to the 

children either improving or dropping from their baseline morbidity status. In the 12-24 

months of follow-up, 12.6% of the HIV-exposed children (or 22.0% of the initially-morbid 

HIV-exposed children) improved upon their initially-morbid status, while 27.5% (or 64.2% 

of the initially-non-morbid HIV-exposed children) deteriorated from their initially-non-
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morbid status. As such, 40.1% of the HIV-exposed children had a chance to change their 

initial morbidity status in the subsequent 12-24 months of life; there was nearly three-time 

higher chance for the initially-non-morbid children to become morbid, compared to the 

initially-morbid children’s chance for turning non-morbid; but, in effect, the share of 

children deteriorating was nearly two-time higher than that of those improving in the total 

group of HIV-exposed children.  

 

The share of the HIV-exposed children deteriorating in their morbidity status (0-11 

months= 24.7% and 62.5%, 12-23 months=26.0% and 61.4%, 24-35 months=26.0% and 

56.5%, 36-47 months=33.6% and 74.1%; among the total HIV-exposed and the initially-

non-morbid HIV-exposed children, respectively) was higher in all the baseline age-groups, 

compared to that of the children improving upon their morbidity status (0-11 

months=19.1% and 31.6%, 12-23 months=12.5% and 21.7%, 24-35 months=4.0% and 

7.4%, 36-47 months=10.9% and 20.0%; among the total HIV-exposed and the initially-

morbid HIV-exposed children, respectively). The chance for the improvement was 

maximum in year 5, and that for deterioration was maximum in year 2. As such, the share 

of the HIV-exposed children experiencing changes in the morbidity status was highest 

among the baseline age of 36-47 months (44.5%), followed by 0-11 months (43.8%), 12-

23 months (38.5%) and 24-35 months (30.0%) in the decreasing order. In short, the HIV-

exposed children of all the baseline age groups had the share of the deteriorating children 

more than that of those improving; the maximum changes happened in the morbidity status 

of the children of baseline age of 36-47 months (year 5), with the deterioration having 

three-time higher chance than the improvement. 

 

In the follow-up of 12-24 months, 17.2% of the HIV-EI children (or 27.8% of the initially-

morbid HIV-EI children) improved upon their initially-morbid status, while 27.6% (or 

72.7% of the initially-non-morbid HIV-EI children) deteriorated from their initially-non-

morbid status. As such, 44.8% of the HIV-EI children had a chance to change their initial 

morbidity status in the subsequent 12-24 months of life.  
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Among the total HIV-EI children, the shares of those improving and deteriorating were 

14.3% and 14.3%, 16.7% and 33.3%, 33.3% and 33.3%, 10.0% and 30.0% in the baseline 

age of 0-11, 12-23, 24-35 and 36-47 months, respectively. As such, the share of the HIV-

EI children experiencing changes in the morbidity status was 28.6%, 50.0%, 66.7% and 

40.0% in the baseline age of <12, 12-23, 24-35 and 36-47 months (respectively).  

 

However, the shares of the HI-EI children improving and deteriorating with respect to their 

initial morbidity status were 16.7% and 100.0%, 50.0% and 50.0%, 50.0%, and 100.0%, 

and 16.7% and 75.0% in the baseline age of <12, 12-23, 24-35 and 36-47 months 

(respectively). Since very small numbers of the HIV-EI children were included in each of 

the baseline age groups, inferring on a pattern on the HIV-EI children was deemed less 

relevant, despite an empirical weight for the deterioration among the changes, among the 

total HIV-EI children and in all the age groups. 

 

In the 12-24 months of follow-up, 12.3% of the HIV-EU children (or 21.6% of the initially-

morbid HIV-EU children) improved their initially-morbid status, while 27.5% (or 63.7% 

of the initially-non-morbid HIV-EU children) deteriorated from their initially-non-morbid 

status. As such, 39.8% of the HIV-EU children had a chance to change their initial 

morbidity status in the subsequent 12-24 months of life, with the deterioration more than 

the improvement; there was nearly three-time higher chance for the initially-non-morbid 

HIV-EU children to deteriorate, compared to the initially-morbid HIV-EU children’s 

chance for improvement (the trend was similar among the HIV-EI children, except for the 

ratio between the improvement and deterioration); but, in effect, the share of the HIV-EU 

children deteriorating was nearly two-time higher than that of those improving, in the total 

group of HIV-exposed children (the trend was again similar among the HIV-EI children, 

except for the ratio between the improvement and deterioration).  

 

The share of the HIV-EU children deteriorating in their morbidity status (0-11 

months=25.2% and 61.9%, 12-23 months=25.5% and 62.5%, 24-35 months=25.5% and 

54.5%, 36-47 months=33.9% and 74.1%; among the total HIV-EU and the initially-non-

morbid HIV-EU children, respectively) was higher in all age groups, compared to those 
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improving upon their morbidity status (0-11 months=19.4% and 32.6%, 12-23 

months=12.2% and 20.7%, 24-35 months=2.1% and 4.0%, 36-47 months=11.0% and 

20.3%; among the total HIV-EU and the initially-non-morbid HIV-EU children, 

respectively). The share of the deteriorating HIV-EU children among total HIV-EU 

children remained nearly constant in the baseline age of 0-35 months, and increased in the 

36-47 months; while the share of such children among the initially-non-morbid HIV-EU 

children remained nearly the same for the baseline age of 0-23 months, declined in the 24-

35 months, and increased in the 36-47 months. On the other hand, the share of the 

improving HIV-EU children (among both the total HIV-EU and the initially-morbid HIV-

EU children) decreased with the increase in the baseline age between 0 and 35 months and 

then increased in the 35-47 months. That is, the chance for the improvement was highest 

in year 2 and that for the deterioration was maximum in year 5. As such, the share of the 

HIV-EU children experiencing changes in the morbidity status was highest among the 

baseline age of 36-47 months (44.9%), followed by 0-11 months (44.5%), 12-23 months 

(37.8%) and 24-35 months (27.7%) in the decreasing order. In short, the HIV-EU children 

in all the baseline age groups had the share of those deteriorating more than that of those 

improving; the maximum changes happened for the morbidity status in the year 5, with the 

deterioration having three-time higher chance than the improvement.  

 

In the follow-up of 12-24 months, 13.3% of the male children (or 23.8% of the initially-

morbid male children) improved upon their initially-morbid status, while 28.2% (or 64.3% 

of the initially-non-morbid male children) deteriorated from their initially-non-morbid 

status. As such, 41.6% of the male children had a chance to change their initial morbidity 

status in the subsequent 12-24 months of life, with the deterioration more than the  

improvement; there was nearly three-time higher chance for the initially-non-morbid male 

children to deteriorate, compared to the initially-morbid male children’s chance for 

improvement; but, in effect, the share of male children deteriorating was nearly two-time 

higher than that of those improving in the total group of HIV-exposed children.  

 

The share of the male children deteriorating in their morbidity status (0-11 months=22.6% 

and 61.8%, 12-23 months=31.3% and 62.5%, 24-35 months=26.0% and 56.5%, 36-47 
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months=35.9% and 74.2%; among the total male and the initially-non-morbid male 

children, respectively) was higher in all age groups, compared to those improving upon 

their morbidity status (0-11 months=20.4% and 32.2%, 12-23 months=14.6% and 29.2%, 

24-35 months=4.0% and 7.4%, 36-47 months=9.4% and 18.2%; among the total male and 

the initially-non-morbid male children, respectively). As such, the shares of the 

deteriorating male children among total male children increased, decreased, and again 

increased in the baseline age of 12-23, 24-35 and 36-47 months; while the share of such 

male children with respect to the initially-non-morbid male children remained nearly the 

same for the baseline age of 0-23 months, declined in the 24-35 months, and increased in 

the 36-47 months. On the other hand, the share of the improving male children, among 

both the total male and the initially-morbid male children, decreased with the increase in 

the baseline age between 0 and 35 months and then increased in the 35-47 months. That is, 

the chance for the improvement was highest in year 2 and that for the deterioration was 

maximum in year 5. The shares of the male children experiencing changes in the morbidity 

status were nearly equal in baseline age of 0-11 (43.0%), 12-23 (45.8%) and 36-47 (45.3%) 

months, and was lower in the 24-35 months (30.0%). In short, the male children in all the 

baseline age groups had the share of those deteriorating more than that of those improving; 

the maximum changes happened in the morbidity status in the year 3, with the deterioration 

having a two-time higher chance than the improvement. 

 

In the follow-up of 12-24 months, 11.7% of the female children (or 20.1% of the initially-

morbid female children) improved upon their initially-morbid status, while 26.8% (or 

64.0% of the initially-non-morbid female children) deteriorated from their initially-non-

morbid status. As such, 38.5% of the female children had a chance to change their initial 

morbidity status in the subsequent 12-24 months of life, with the deterioration more than 

the improvement; there was nearly three-time higher chance for the initially-non-morbid 

female children to deteriorate, compared to the initially-morbid female children’s chance 

for improvement; but, in effect, the share of female children deteriorating was nearly two-

time higher than that of those improving in the total group of HIV-exposed children.  
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The share of the female children deteriorating in their morbidity status (0-11 months= 

27.5% and 63.3%, 12-23 months=21.4% and 60.0%, 24-35 months=26.0% and 56.5%, 36-

47 months=31.3% and 74.1%; among the total female and the initially-non-morbid female 

children, respectively) was higher in all the baseline age-groups, compared to those 

improving upon their morbidity status (0-11 months=17.4% and 30.8%, 12-23 

months=10.7% and 16.7%, 24-35 months=4.0% and 7.4%, 36-47 months=12.5% and 

21.6%; among the total female and the initially-non-morbid female children, respectively). 

As such, the share of the deteriorating female children among total female children 

decreased in the baseline age of 12-23 months, and increased in the 24+ months; while the 

share of such female children among the initially-non-morbid female children decreased 

with the increase in the baseline age between 0 and 35 months, and then increased in the 

36-47 months. On the other hand, the share of the improving female children, among both 

the total female and the initially-morbid female children, decreased with the increase in the 

baseline age of the child between 0 and 35 months and then increased in the baseline age 

of 36-47 months. The chance for the improvement was highest in year 2, and that for the 

deterioration was maximum in year 5. As such, the share of the female children 

experiencing changes in the morbidity status decreased with the increase in the baseline 

age between 0 and 35 months (0-11 months=44.9%, 12-23 months=32.1%, 24-35 months= 

30.0%), and then increased in the 36-47 months (43.8%). In short, the female children in 

all the baseline age groups had the share of those deteriorating more than that of those 

improving; the maximum changes happened in the morbidity status in the year 3, with the 

deterioration having a two-time higher chance than the improvement.  

 

Comparing the male and female children, the chance of improvement and deterioration, 

and the share of children changing their morbidity status were near-equal in 0-59 month 

age group, except that: 

 among the total children by respective gender,  

o the share of the improving children was higher among the males in the 

baseline age of 0-23 months (years 2 and 3 of life), while it was higher for 

the females in the 36-47 months (year 5); and, 
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Table 45. Unique children (0-59 months) ever identified with chronic diseases.  

Characte

ristics 

Attribu

tes 

HIV-EI children HIV-EU children Total 

Male Female Total Male Female Total Male Female N % 

Chronic 

disease 

status of 

child 

Present 0.0 0.0 0.0 1.3 1.3 1.3 1.2 1.2 8 1.2 

Absent 100.0 100.0 100.0 98.7 98.7 98.7 98.8 98.8 652 98.8 

Total, N 22 13 35 315 310 625 337 323 660 100.0 

All values mentioned are percentages unless otherwise specified; all percentages are with 

respect to vertical column total. 

 

o the share of the deteriorating children was higher among the females in the 

baseline age of 0-23 months (years 2 and 3 of life), while it was higher for 

the males in the 36-47 months (year 5); and, 

o the share of children changing their morbidity status was higher among the 

males in the baseline age of 12-23 months (year 3), compared that among 

the females; and, 

 among the initially-morbid children, the chance for improvement was higher 

among the males in the baseline age of 12-23 months (year 3), compared to that 

among the females. 

 

4.6. The patterns of chronic morbidity. 

 

There were assessments of chronic morbidity for all children (0-59 months) on every data 

collection schedule. The results of each assessment were considered for ‘ever having a 

chronic disease’ and analyzed, but the events of chronic morbidities were very few. The 

characteristics of the unique children having chronic disease are described in table 45.  

 

There were a total of 8 unique children (1.2%) with chronic morbidities; all of them were 

HIV-EU children; and 3 of these unique children had associated psychomotor, social, and 

language delay. The eight unique children reported 10 chronic diseases/conditions: 4 

events of birth injury/congenital anomaly/cerebral palsy, 2 events each of cleft lip/cleft  
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Table 46. Sickness absenteeism among children (36-59 months).  

Characte

ristics 

Attribu

tes 

HIV-EI children HIV-EU children Total 

Male Female Total Male Female Total Male Female N % 

Sickness 

absenteei

sm in ins-

titutions 

Present 14.3 0.0 9.5 7.8 13.0 10.5 8.3 12.5 39 10.5 

Absent 85.7 100.0 90.5 92.2 87.0 89.5 91.7 87.5 333 89.5 

Total, N 14 7 21 166 185 351 180 192 372 100.0 

All values mentioned are percentages unless otherwise specified; all percentages are with 

respect to vertical column total. 

 

palate and epilepsy, and one event each of ichthyosis and bronchial asthma. As such, the 

presence of chronic morbidities was too small to be analyzed for any association and 

significance and hence was not considered as an outcome variable (for the analysis of 

associated factors). However, it was retained as a covariate for other outcome variables 

considered. Moreover, all the children with chronic disease also had acute morbidity during 

the study period, and hence were already considered as ‘morbid’ in the earlier analysis of 

acute morbidity.  

 

4.7. Sickness absenteeism. 

 

Sickness absenteeism was elicited among the subset of 372 (56.4%) children of age 36-59 

months who were enrolled in an institution like anganwadi or school, as a proxy indicator 

for the severity of morbidities experienced by them. The characteristics of the unique 

children ever reported to have sickness absenteeism are described in table 46. Around one-

in-ten children had reported sickness absenteeism at the institutions (10.5%; HIV-EI: 

male=14.3%, female=0.0%, total=9.5%; HIV-EU: male=7.8%, female=13.0%, total= 

10.5%). As such, the sickness absenteeism was slightly higher among the female children 

in the HIV-EU subgroup, compared to the male children. However, it was near-equal 

among all the HIV-exposed children, irrespective of the HIV status or gender. Sickness 

absenteeism was considered only as a covariate for other outcome variables.  
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4.8. The patterns of mortality. 

 

Table 47. Child (0-59 months) deaths during the study.   

Characte

ristics 

Attribu

tes 

HIV-EI children HIV-EU children Total 

Male Female Total Male Female Total Male Female N % 

Death of 

the child 

during 

study 

Present 0.0 7.7 2.9 1.0 0.6 0.8 0.9 0.9 6 0.9 

Absent 100.0 92.3 97.1 99.0 99.4 99.2 99.1 99.1 654 99.1 

Total, N 22 13 35 315 310 625 337 323 660 100.0 

All values mentioned are percentages unless otherwise specified; all percentages are with 

respect to vertical column total. 

 

The events of mortality among the study participants were very few. The characteristics of 

the unique dead children (0-59 months) are described in table 47. There were a total of 6 

child deaths during the study; one HIV-EI child and 5 HIV-EU children. As such, the child 

deaths were too small to be analyzed for any association and significance and hence was 

not considered as an outcome variable (for analysis of associated factors). However, it was 

retained as a covariate for other outcome variables considered.  

 

The mortality was deemed as an important factor in the natural course of the HIV infection 

among children, and it could not be dispensed with, despite encountering fewer numbers 

in this study. Hence, instead, verbal autopsies were attempted for the HIV-exposed child 

deaths <5 years of age, which happened post-2011 till the end of this study, using the 

information from the parent ICMR study. These results are provided along with the results 

of causes of death in the next chapter. As such, this provided crude patterns and the most 

probable causes of deaths. The causes of deaths could not be seen as predictors, and the 

patterns identified in this way for these ‘total’ deaths may not hold good for the cohort of 

the children included in this study; however, it could provide better information than 

nothing.  
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4.9. Consolidation of patterns of indicators of anthropometry, anaemia, and acute 

morbidity. 

 

Consolidating the results from the three analyses (gross, age-wise measurements and 

trajectory) by classifying the shares of the children (among the total once/twice measured/ 

assessed in each group) into four quarters (quarter 1=<25%, quarter 2=25-<50%, quarter 

3=50-<75% and quarter 4=>75%), table 48 and figures 77-82 were obtained. Also, a 

difference in the value of percentage <5% was considered as ‘equal or near-equal’, 5-<10% 

as ‘difference present, but not so important’, and >10% as ‘important difference present’. 

 

4.9.1. Consolidated results from the cross-sectional analysis. 

 

4.9.1.1. Consolidated results from the gross analysis. 

 

Grossly, >75% (quarter 4) of all the unique HIV-exposed children of age 0-59 months were 

ever morbid, and >50% (quarter 3) of them were ever anaemic, during the 29 months of 

this study. Similarly, the HFA and WFA were ever-inadequate in >50% (quarter 3) of the 

unique children, the MUACFA in >25% (quarter 2), and the HCFA in <25% (quarter 1). 

As such, this denoted a high level of ill-health among HIV-exposed children. Also: 

 The proportion of the male children having ill-health (ever inadequate 

anthropometry/anaemia/morbidity) were the same (quarter-category) as that of the 

total children, except for the anaemia (quarter 4, higher) and HCFA (quarter 2, 

higher). The proportion of the female children having ill-health were the same as 

that of the total children, except for the MUACFA (quarter 1, lower). The gender 

differentials in all the outcome indicators were near-equal or <10%.  

 The proportion of the HIV-EI children having ill-health were the same as that of 

the total children in case of the WFA and acute morbidity, but it was higher in case 

of the HFA and anaemia (quarter 4),  MUACFA (quarter 3) and HCFA (quarter 2). 

The proportion of HIV-EU children having ill-health were the same as that of the 

total children, for all outcome indicators. The differentials in the share of HIV-EI 

and the HIV-EU children in all the outcome indicators were near-equal or <10%,  
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Table 48. Summary of patterns of the outcome indicators (categorized results). 

Outcome 

indicator 

Type of 

analysis 

Status 0-11 

months 

12-23 

months 

24-35 

months 

36-47 

months 

48+ 

months 

All age 

groups 

HFA Gross Ever 

inadequate 

     T3; 

M3=F3; 

P4>>N3 

Age-

cross-

sections 

Inadequate T3; 

M3>F2; 

P3>>N3 

T3; 

M3=F3; 

P4>N3 

T3; 

M3=F3; 

P4>>N3 

T3; 

F3>M2; 

P4>>N3 

T2; 

F2>M2; 

P3>>N2 

T3; 

M3=F3; 

P3>>N3 

Traject-

ory 

Always 

adequate 

T1; 

M1=F1; 

N1>>P1 

T1; 

F2>>M1; 

N1>>P1 

T2; 

M2>>F1; 

N2>>P1 

T2; 

M2>>F2

; N2>P2 

 T1; 

M1=F1; 

N1>>P1 

Inadequate 

at baseline 

T4; 

M3=F4; 

P4>>N4 

T4; 

M4>>F3; 

P4>>N3 

T3; 

F3>>M3; 

P4>>N3 

T3; 

F3>>M2

; P3=N3 

 T3; 

M3=F3; 

P4>>N3 

Always 

inadequate 

T3; 

M3>>F3; 

P3>>N3 

T3; 

M4>>F3; 

P4>>N3 

T3; 

F3>>M2; 

P4>>N3 

T2; 

F2>M2; 

P2=N2 

 T3; 

M3=F3; 

P3>>N3 

Ever 

inadequate 

T4; 

M4=F4; 

P4>>N4 

T4; 

M4>>F3; 

P4>>N4 

T3; 

F4>>M3; 

P4>>N3 

T3; 

F3>>M3

; P3>N3 

 T4; 

M4=F4; 

P4>>N4 

Improvem

ent from 

inadequate 

T1; 

F1>>M1; 

P1=N1 

T1; 

M1>F1; 

P1>>N1 

T1; 

M1=F1; 

N1>P1 

T1; 

F1>M1; 

P1=N1 

 T1; 

F1>M1; 

P1=N1 

Deteriorati

on from 

adequate 

T1; 

M1=F1; 

P1=N1 

T1; 

M1=F1; 

N1>P1 

T1; 

M1=F1; 

N1>P1 

T1; 

M1=F1; 

P1>>N1 

 T1; 

M1=F1; 

P1=N1 

WFA Gross Ever 

inadequate 

     T3; 

M3=F3; 

P3>N3 
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Outcome 

indicator 

Type of 

analysis 

Status 0-11 

months 

12-23 

months 

24-35 

months 

36-47 

months 

48+ 

months 

All age 

groups 

Age-

cross-

sections 

Inadequate T2; 

M2=F2; 

P3>>N2 

T2; 

M2=F2; 

P3>>N2 

T2; 

M2=F2; 

P3>>N2 

T2; 

F2>M2; 

P3>>N2 

T2; 

F2>M2; 

P3>>N2 

T2; 

M2=F2; 

P3>>N2 

Trajecto

ry 

Always 

adequate 

T2; 

M2=F2; 

N2>>P1 

T2; 

F2>M2; 

N2>>P1 

T2; 

M2>F2; 

P2=N2 

T2; 

M2>>F2

; N2>P2 

 T2; 

M2>F2; 

N2>P2 

Inadequate 

at baseline 

T3; 

M3=F3; 

P3>>N3 

T3; 

M3>>F2; 

P3>>N2 

T3; 

F3>>M2; 

N3>>P2 

T3; 

F3>>M2 

P3>>N2 

 T3; 

M3=F3; 

P3>N3 

Always 

inadequate 

T2; 

M2=F2; 

P3>>N2 

T2; 

M2>F2; 

P3>>N2 

T2; 

F3>>M2; 

N3>>P2 

T2; 

F3>>M2

; P3>N2 

 T2; 

F2>M2; 

P3>>N2 

Ever 

inadequate 

T3; 

M3=F4; 

P4>>N3 

T3; 

M3>F3; 

P4>>N3 

T3; 

F3>M3; 

P3=N3 

T3; 

F3>>M3

; P3>N3 

 T3; 

F3>M3; 

P4>N3 

Improvem

ent from 

inadequate 

T2; 

M2>F1; 

N2>>P1 

T1; 

M1=F1; 

N1>P1 

T1; 

M1=F1; 

N1>P1 

T1; 

M1=F1; 

P1>N1 

 T1; 

M1=F1; 

N1>P1 

Deteriorati

on from 

adequate 

T1; 

F1>M1; 

P1=N1 

T1; 

F1>M1; 

P1=N1 

T1; 

M1>F1; 

P1>>N1 

T1; 

M1=F1; 

P1=N1 

 T1; 

M1=F1; 

P1=N1 

HCFA Gross Ever 

inadequate 

     T1; 

M2>F1; 

P2>N1 

Age-

cross-

sections 

Inadequate T2; 

M2>F2; 

P2>>N2 

T2; 

M2=F2; 

P2>>N2 

   T2; 

M2>F2; 

P2>>N2 
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Outcome 

indicator 

Type of 

analysis 

Status 0-11 

months 

12-23 

months 

24-35 

months 

36-47 

months 

48+ 

months 

All age 

groups 

Trajecto

ry 

Always 

adequate 

T2; 

F2>M2; 

N2>>P1 

    T2; 

F2>M2; 

N2>>P1 

Inadequate 

at baseline 

T2; 

M2=F2; 

P3>>N2 

    T2; 

M2=F2; 

P3>>N2 

Always 

inadequate 

T2; 

M2>F1; 

P3>>N2 

    T2; 

M2>F1; 

P3>>N2 

Ever 

inadequate 

T3; 

M3>F3; 

P4>>N3 

    T3; 

M3>F3; 

P4>>N3 

Improvem

ent from 

inadequate 

T1; 

M1=F1; 

N1>P1 

    T1; 

M1=F1; 

N1>P1 

Deteriorati

on from 

adequate 

T1; 

M1>F1; 

P1>N1 

    T1; 

M1>F1; 

P1>N1 

MUAC-

FA 

Gross Ever 

inadequate 

     T2; 

M2>F1; 

P3>>N2 

Age-

cross-

sections 

Inadequate T1; 

M1=F1; 

P2>>N1 

T1; 

M1=F1; 

P1>>N1 

T1; 

M1=F1; 

P2>>N1 

T1; 

M1>F1; 

P2>>N1 

T1; 

M1=F1; 

P1>N1 

T1; 

M1=F1; 

P2>>N1 

Trajecto

ry 

Always 

adequate 

T3; 

M3=F3; 

N3>>P2 

T4; 

F4>>M3; 

N4>>P3 

T3; 

M3=F3; 

N3>>P2 

T3; 

F4>M3; 

N4>>P3 

 T3; 

F4>M3; 

N3>>P2 
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Outcome 

indicator 

Type of 

analysis 

Status 0-11 

months 

12-23 

months 

24-35 

months 

36-47 

months 

48+ 

months 

All age 

groups 

Inadequate 

at baseline 

T1; 

M1=F1; 

P2>>N1 

T1; 

M2>>F1; 

P2>>N1 

T1; 

F2>>M1; 

P1=N1 

T1; 

M1=F1; 

P2>>N1 

 T1; 

M1=F1; 

P2>>N1 

Always 

inadequate 

T1; 

M1=F1; 

P2>>N1 

T1; 

M1>F1; 

P2>>N1 

T1; 

F1>M1; 

P1>>N1 

T1; 

M1=F1; 

P2>>N1 

 T1; 

M1=F1; 

P2>>N1 

Ever 

inadequate 

T2; 

M2=F2; 

P3>>N2 

T2; 

M2>>F1; 

P3>>N1 

T2; 

M2=F2; 

P3>>N2 

T2; 

M2>F1; 

P3>>N1 

 T2; 

M2>F2; 

P3>>N2 

Improvem

ent from 

inadequate 

T1; 

M1=F1; 

P1=N1 

T1; 

M1>>F1; 

N1>>P1 

T1; 

F1>M1; 

N1>>P1 

T1; 

M1=F1; 

N1>P1 

 T1; 

M1=F1; 

N1>P1 

Deteriorati

on from 

adequate 

T1; 

M1=F1; 

P2>>N1 

T1; 

M1=F1; 

P1>>N1 

T1; 

M1>F1; 

P2>>N1 

T1; 

M1=F1; 

P1=N1 

 T1; 

M1=F1; 

P1>>N1 

Anaemia Gross Ever 

anaemic 

     T3; 

M4>F3; 

P4>>N3 

Age-

cross-

sections 

Anaemic T3; 

M4>F3; 

P4>>N3 

T4; 

F4>>M3; 

P4>>N4 

T3; 

M3=F3; 

P4>>N3 

T3; 

M3=F3; 

P4>>N3 

T3; 

M3>>F2 

P4>>N3 

T3; 

M3=F3; 

P4>>N3 

Trajecto

ry 

Always 

non-

anaemic 

T1; 

F1>M1; 

N1>P1 

T1; 

M1=F1; 

N1>P1 

T1; 

M1=F1; 

N1>>P1 

T1; 

F2>>M1 

N2>>P1 

 T1; 

F1>M1; 

N1>>P1 

Anaemic 

at baseline 

T4; 

M4=F4; 

P4>>N4 

T4; 

F4>>M3; 

P4=N4 

T3; 

M3=F3; 

P4>>N3 

T3; 

M3>>F2 

P3>>N3 

 T3; 

M4=F3; 

P4>>N3 
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Outcome 

indicator 

Type of 

analysis 

Status 0-11 

months 

12-23 

months 

24-35 

months 

36-47 

months 

48+ 

months 

All age 

groups 

Always 

anaemic 

T3; 

F3>M3; 

P4>>N3 

T3; 

F3>>M3; 

P4>>N3 

T3; 

F3>M2; 

P4>>N2 

T2; 

M3>>F1 

P3>>N2 

 T3; 

M3=F3; 

P4>>N3 

Ever 

anaemic 

T4; 

M4>F4; 

P4>N4 

T4; 

M4=F4; 

P4>N4 

T4; 

M4=F4; 

P4>>N4 

T4; 

M4>>F3 

P4>>N3 

 T4; 

M4>F4; 

P4>>N4 

Improvem

ent 

T1; 

M1>F1; 

N1>>P1 

T1; 

M1=F1; 

N1>>P1 

T1; 

M2>F1; 

N1>>P1 

T1; 

F2>>M1

; P1=N1 

 T1; 

M1=F1; 

N1>>P1 

Deteriorati

on 

T1; 

M1>F1; 

N1>>P1 

T1; 

M1>>F1; 

P1>N1 

T1; 

M1>F1; 

N1>>P1 

T1; 

F2>>M1 

P2>>N1 

 T1; 

M1=F1; 

P1=N1 

Acute 

morbidity 

Gross Ever 

morbid 

     T4; 

M4=F4; 

P4=N4 

Age-

cross-

sections 

Morbid T2; 

M2=F2; 

P2>>N2 

T2; 

M2=F2; 

P2>N2 

T2; 

M2=F2; 

P2>N2 

T2; 

M2=F2; 

P2=N2 

T2; 

M2=F2; 

P2>N2 

T2; 

M2=F2; 

P2>N2 

Trajecto

ry 

Always 

non-

morbid 

T1; 

M1=F1; 

N1>>P1 

T1; 

M1=F1; 

P2>>N1 

T1; 

M1=F1; 

N1>>P1 

T1; 

M1=F1; 

P1=N1 

 T1; 

M1=F1; 

N1>P1 

Morbid at 

baseline 

T3; 

M3>F3; 

P4>>N3 

T3; 

F3>>M3; 

N3>>P2 

T3; 

M3=F3; 

P3>>N3 

T3; 

F3>M3; 

P3>N3 

 T3; 

M3=F3; 

P3>N3 

Always 

morbid 

T2; 

M2=F2; 

P3>>N2 

T2; 

F3>>M2; 

N2>>P1 

T3; 

M3=F3; 

N3>>P2 

T2; 

M2=F2; 

P3>N2 

 T2; 

M2=F2; 

P2=N2 
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Outcome 

indicator 

Type of 

analysis 

Status 0-11 

months 

12-23 

months 

24-35 

months 

36-47 

months 

48+ 

months 

All age 

groups 

Ever 

morbid 

T4; 

M4=F4; 

P4>>N4 

T4; 

M4=F4; 

N4>>P3 

T4; 

M4=F4; 

P4>>N4 

T4; 

M4=F4; 

P4=N4 

 T4; 

M4=F4; 

P4>N4 

Improvem

ent 

T1; 

M1=F1; 

N1>P1 

T1; 

M1=F1; 

P1=N1 

T1; 

M1=F1; 

P2>>N1 

T1; 

M1=F1; 

P1=N1 

 T1; 

M1=F1; 

P1=N1 

Deteriorati

on 

T1; 

M1=F2; 

N2>>P1 

T2; 

M2>F1; 

P2>N2 

T2; 

M2=F2; 

P2>N2 

T2; 

M2=F2; 

P2=N2 

 T2; 

M2=F2; 

P2=N2 

Gross analysis=Unique children in a cross-sectional approach. Age-cross sections= 

Children attaining the particular age in the age group, ever during the cohort study; multiple 

measurements for the same child. Trajectory analysis=Changes in unique children over 

time; the row for ‘inadequate at baseline’ provides age-cross-section-wise information of 

unique children. In all analyses, children classified into graver group of ill-health in case 

of multiple results from multiple assessments. T=Total children. M=Male children. 

F=Female children. P=HIV-EI or HIV Positive children. N=HIV-EU or HIV Negative 

children. 1=Share <25%. 2=Share 25-<50%; 3=Share 50-<75%; 4=Share >75%. All shares 

are mentioned with respect to the total children. >: More than (if the difference was 5-

<10%). >>: Much more than (if the difference was >10%). =: Equal/Near-equal (if 

difference was <5%). Red-coloured cells=Indicators denoting ill-health. Green-coloured 

cells=Indicators denoting health. Orange-coloured cells=Indicators denoting improvement 

from ill-health. Pink-coloured cells=Difference only by HIV status. Yellow-coloured 

cells=Difference only by gender. Blue-coloured cells=Difference by both gender and HIV 

status. 

 

except for HFA, MUACFA, and anaemia, where the share was >10% higher for the 

HIV-EI children. 

 23.0% of the HIV-exposed children (or 30.6% of the anaemic children) experienced 

mild anaemia, 46.8% (62.4% of the anaemic) experienced moderate anaemia, and 
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5.2% (6.9% of the anaemic) experienced severe anaemia. The differentials by 

gender and HIV status were negligible, except the higher (>10%) share of the HIV-

EI children having moderate anaemia than the HIV-EU children.  

 62.9% of the HIV-exposed children (or 79.3% of morbid children) experienced 

<0.5 acute morbidities per month; the HIV-EU children had it higher (>10%) than 

the HIV-EI children. On the other hand, 16.4% of the HIV-exposed children (or 

20.7% of morbid children) had >0.5 acute morbidity per month; the HIV-EI 

children had it higher (>10%) than the HIV-EU children. That is, despite a near-

equal share of the morbid children in both, the HIV-EI children had a higher share 

of the frequency >0.5 morbidities per month, while the HIV-EU children had a 

higher share of the frequency <0.5 morbidities per month. The gender differentials 

were small (<5%) in both these categories.  

 The mean number of acute morbidities per month also showed near-equal acute 

morbidity events among the male and female children, but slightly higher values 

for the HIV-EI children compared to the HIV-EU children (HIV-EI=0.33, HIV-

EU=0.26, male=0.27, female=0.25).  

 

Thus grossly, almost all the outcome ill-health indicators (denoting morbidity, and 

inadequate nutrition and growth and development; except HCFA and MUACFA) were 

present in the majority of children (50% or more); and all these ill-health indicators were 

near-uniformly present among all the HIV-exposed children, except for the slightly higher 

tendency for the HIV-EI children to have inadequate HFA and MUACFA and anaemia, 

ever in their life. Also, an assessment of anaemia, morbidity, HFA, and WFA could pick 

up more than 50% of the HIV-exposed children with ill-health and inadequate nutrition 

and growth and development. 

 

4.9.1.2. Consolidated results from the age-wise measurements. 

 

Caution was ensured while inferring on a pattern on the HIV-EI children, as it was deemed 

less relevant due to very small numbers of them included in the analysis, especially in the 

sub-groups of the HIV-exposed children. 
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a. 0-11 months of age: In the cross-sectional analysis (results from the indicator 

‘inadequate at baseline’ of trajectory analysis), >75% (quarter 4) of the unique HIV-

exposed children of age <12 months were ever anaemic, and >50% (quarter 3) were ever 

morbid, during the study. Similarly, the HFA was ever-inadequate in >75% (quarter 4) of 

the unique children, the WFA in >50% (quarter 3), the HCFA in >25% (quarter 2), and the 

MUACFA in <25% (quarter 1). As such, this denoted a high level of ill-health among the 

HIV-exposed children of age <12 months. Also: 

 The proportion of male children having ill-health were the same as that of the total 

children, except for HFA (quarter 3, lower). The proportion of the female children 

having ill-health were the same as that of the total children, for all the outcome 

indicators. The gender differentials in all the outcome indicators were near-equal 

or <10%.  

 The proportion of the HIV-EI children having ill-health (by all the indicators) tend 

to be the same as or higher than that of the total children and the HIV-EU children. 

 

However, in the cross-sectional analysis of all the measurements made for the HIV-

exposed children (results from the indicator ‘inadequate’, ‘anaemic’ or ‘morbid’ from the 

analysis of the age-wise measurements) of age <12 months, >50% (quarter 3) were 

anaemic, and >25% (quarter 2) of them were morbid, during the study. Similarly, the HFA 

was inadequate in >50% (quarter 3) of the unique children, the WFA and HCFA were 

inadequate in >25% (quarter 2), and the MUACFA was inadequate in <25% (quarter 1). 

As such, this denoted changes happening in all the indicators, especially the anaemia, acute 

morbidity, HFA, and WFA, among the HIV-exposed children of age <12 months. Also: 

 The proportion of the male children having ill-health were the same as that of the 

total children, except for the anaemia (quarter 4, higher). The proportion of the 

female children having ill-health were the same as that of the total children, except 

for the HFA (quarter 2, lower). The gender differentials in all the outcome 

indicators were near-equal or <10%.  

 The proportion of the HIV-EI children having ill-health were the same as that of 

the total children, except for the anaemia (quarter 4, higher), WFA (quarter 3, 

higher) and MUACFA (quarter 2, higher). The proportion of the HIV-EU children 
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having ill-health were the same as that of the total children, for all the outcome 

indicators. The differentials in the share of the HIV-EI children were >10% higher 

than that of the HIV-EU children in all the outcome indicators. 

 

Thus, almost all the outcome ill-health indicators (except HCFA and MUACFA) were 

present in the majority of children (50% or more); while all these ill-health indicators were 

near-uniformly present among the male and the female children, the HIV-EI children had 

a slightly higher chance than the HIV-EU children. Also, an assessment of anaemia, 

morbidity, HFA, and WFA could pick up more than 50% of the HIV-exposed children <12 

months of age with ill-health and inadequate nutrition and growth and development. 

 

b. 12-23 months of age: In the cross-sectional analysis (for all the indicators except 

HCFA), >75% (quarter 4) of all the unique HIV-exposed children of the age 12-23 months 

were ever anaemic, and >50% (quarter 3) of them were ever morbid, during the study. 

Similarly, the HFA was ever-inadequate in >75% (quarter 4) of the unique children, the 

WFA in >50% (quarter 3), and the MUACFA in <25% (quarter 1). As such, this denoted 

a high level of ill-health among the HIV-exposed children of age 12-23 months. Also: 

 The proportion of the male children having ill-health were the same as that of the 

total children, except for the anaemia (quarter 3, lower) and MUACFA (quarter 2, 

higher). The proportion of the female children having ill-health were the same as 

that of the total children, except for the HFA (quarter 3, lower) and WFA (quarter 

2, lower). The gender differentials in all the outcome indicators were >10% in all 

the indicators; the male children had inadequate HFA, WFA and MUACFA higher 

than the female children, while the female children had anaemia and acute 

morbidity higher than the male children.  

 The proportion of the HIV-EI children having ill-health tend to be higher and lower 

than for the MUACFA and acute morbidity (respectively), compared to that of the 

total children, while for it was the same for the HFA, WFA, and anaemia. Also, the 

proportion of the HIV-EU children having ill-health (by all the indicators) tend to 

be lesser than or equal to that of the total children. The share of the HIV-EI children 

was higher than that of the HIV-EU children for inadequate HFA, WFA, and 
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MUACFA, while it was near-equal for the anaemia, and lower for the acute 

morbidity.  

 

However, in the cross-sectional analysis of all the measurements made for the HIV-

exposed children of age 12-23 months, >75% (quarter 4) were anaemic, and >25% (quarter 

2) of them were morbid, during the study. Similarly, the HFA was inadequate in >50% 

(quarter 3) of the unique children, the WFA and HCFA were inadequate in >25% (quarter 

2), and the MUACFA was inadequate in <25% (quarter 1). As such, this denoted changes 

happening in all the indicators, especially the acute morbidity, HFA, and WFA, among the 

HIV-exposed children of age 12-23 months. Also: 

 The proportion of the male children having ill-health were the same as that of the 

total children, except for the anaemia (quarter 3, lower). The proportion of the 

female children having ill-health were the same as that of the total children, for all 

the outcome indicators. The gender differentials in all the outcome indicators were 

near-equal or <10%, except for the anaemia, where the difference was >10% higher 

for the female children.  

 The proportion of the HIV-EI children having ill-health were the same as that of 

the total children, except for the HFA (quarter 4, higher) and WFA (quarter 3, 

higher). The proportion of the HIV-EU children having ill-health were the same as 

that of the total children, for all the outcome indicators. The differentials in the 

share of the HIV-EI children were >10% higher than that of the HIV-EU children 

in all the outcome indicators, except for the acute morbidity and HFA where it was 

<10%. 

 

Thus, almost all the outcome ill-health indicators (except HCFA and MUACFA) were 

present in the majority of children (50% or more), and this age had maximum turbulence 

for all the indicators and all the children. A higher share of the male children had inadequate 

HFA, WFA, and MUACFA, while a higher share of the female children had anaemia and 

acute morbidity, compared to their gender counterparts. The HIV-EI children had a slightly 

higher chance of having all these ill-health indicators (except acute morbidity and HCFA) 

than the HIV-EU children. Also, an assessment of anaemia, morbidity, HFA, and WFA 
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could pick up more than 50% of the HIV-exposed children 12-23 months of age with ill-

health and inadequate nutrition and growth and development. 

 

c. 24-35 months of age: The HCFA was not ascertained and analyzed for the children of 

age 24+ months. In the cross-sectional analysis, >50% (quarter 3) of all the unique HIV-

exposed children of age 24-35 months were ever anaemic and ever morbid, during the 

study. Similarly, the HFA and the WFA was ever-inadequate in >50% (quarter 3) of the 

unique children, and the MUACFA was ever-inadequate in <25% (quarter 1). As such, this 

denoted a high level of ill-health among the HIV-exposed children of this age. Also: 

 The proportion of the male children having ill-health were the same as that of the 

total children, except for the WFA (quarter 2, lower). The proportion of the female 

children having ill-health were the same as that of the total children, except for the 

MUACFA (quarter 2, higher). The female children had inadequate HFA, WFA and 

MUACFA >10% higher than the male children; while both had near-equal shares 

as anaemic and morbid.  

 The proportion of the HIV-EI children having inadequate HFA and anaemia tend 

to be higher than that of the total children, while it was the lesser for WFA. Also, 

the proportion of the HIV-EU children having ill-health (by all the indicators) were 

the same as that of the total children. The share of the HIV-EI children was higher 

than that of the HIV-EU children for inadequate HFA, anaemia and acute 

morbidity, while it was near-equal for the MUACFA, and lower for the WFA.  

 

However, in the cross-sectional analysis of all the measurements made for the HIV-

exposed children of age 24-35 months, >50% (quarter 3) were anaemic, and >25% (quarter 

2) of them were morbid, during the study. Similarly, the HFA was inadequate in >50% 

(quarter 3) of the unique children, the WFA was inadequate in >25% (quarter 2), and the 

MUACFA was inadequate in <25% (quarter 1). As such, this denoted changes happening 

in all the indicators, especially the acute morbidity and WFA, among the HIV-exposed 

children of age 24-35 months. Also: 
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 The proportion of the male and female children having ill-health were the same as 

that of the total children, for all the outcome indicators. The gender differentials in 

all the outcome indicators were near-equal or <10%, for all the outcome indicators.  

 The proportion of the HIV-EI children having ill-health were higher than that of the 

total children for all the outcome indicators, except for the acute morbidity, which 

was the same. The proportion of the HIV-EU children having ill-health were the 

same as that of the total children, for all the outcome indicators. The differentials 

in the share of the HIV-EI children were >10% higher than that of the HIV-EU 

children in all the outcome indicators, except for the acute morbidity and HFA 

where it was <10%. 

 

Thus, almost all the outcome ill-health indicators (except MUACFA) were present in the 

majority of children (50% or more). A higher share of the female children had inadequate 

HFA, WFA, and MUACFA than the male children. The HIV-EI children tend to have a 

slightly higher chance of having all these ill-health indicators (except acute morbidity) than 

the HIV-EU children. Also, an assessment of anaemia, morbidity, HFA, and WFA could 

pick up more than 50% of the HIV-exposed children 24-35 months of age with ill-health 

and inadequate nutrition and growth and development. 

 

d. 36-47 months of age: In the cross-sectional analysis, >50% (quarter 3) of all the unique 

HIV-exposed children of age 36-47 months were ever anaemic and ever morbid, during 

the study. Similarly, the HFA and the WFA was ever-inadequate in >50% (quarter 3) of 

the unique children, and the MUACFA was ever-inadequate in <25% (quarter 1). As such, 

this denoted a high level of ill-health among the HIV-exposed children of this age. Also: 

 The proportion of the male children having ill-health were the same as that of the 

total children, except for the HFA and WFA (quarter 2, lower). The proportion of 

the female children having ill-health were the same as that of the total children, 

except for the anaemia (quarter 2, lower). The female children had inadequate HFA 

and WFA >10% higher than the male children; while the male children had anaemia 

>10% higher than the female children; and both had near-equal shares for the acute 

morbidity and inadequate MUACFA.  
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 The proportion of HIV-EI children having inadequate MUACFA tend to be higher 

than that of the total children, while it was the same for other indicators. Also, the 

proportion of HIV-EU children having inadequate HFA tend to be higher than that 

of the total children, while it was the same for other indicators. The share of the 

HIV-EI children was higher than that of the HIV-EU children for inadequate WFA 

and MUACFA and anaemia, while it was near-equal for HFA and acute morbidity.  

 

However, in the cross-sectional analysis of all the measurements made for the HIV-

exposed children of age 36-47 months, >50% (quarter 3) were anaemic, and >25% (quarter 

2) of them were morbid, during the study. Similarly, the HFA was inadequate in >50% 

(quarter 3) of the unique children, the WFA was inadequate in >25% (quarter 2), and the 

MUACFA was inadequate in <25% (quarter 1). As such, this denoted changes happening 

in all the indicators, especially the acute morbidity and WFA, among the HIV-exposed 

children of age 36-47 months. Also: 

 The proportion of the male children having ill-health were the same as that of the 

total children, except for the HFA (quarter 2, lower). The proportion of the female 

children having ill-health were the same as that of the total children, for all the 

outcome indicators. The gender differentials in all the outcome indicators were 

near-equal or <10%.  

 The proportion of the HIV-EI children having ill-health were higher than that of the 

total children for all outcome indicators, except for the acute morbidity, which was 

the same. The proportion of the HIV-EU children having ill-health were the same 

as that of the total children, for all the outcome indicators. The differentials in the 

share of HIV-EI children were >10% higher than that of the HIV-EU children in 

all the outcome indicators, except for the acute morbidity where it was <10%. 

 

Thus, almost all the outcome ill-health indicators (except MUACFA) were present in the 

majority of children (50% or more). A higher share of the female children had inadequate 

HFA and WFA, and a higher share of the male children had anaemia. The HIV-EI children 

tend to have a slightly higher chance of having all these ill-health indicators (except acute 

morbidity) than the HIV-EU children. Also, an assessment of anaemia, morbidity, HFA, 
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and WFA could pick up more than 50% of the HIV-exposed children 36-47 months of age 

with ill-health and inadequate nutrition and growth and development. 

 

e. 48+ months of age: In the cross-sectional analysis of all the measurements made for 

HIV-exposed children of age 48+ months, >50% (quarter 3) were anaemic, and >25% 

(quarter 2) of them were morbid, during the study. Similarly, the HFA and the WFA was 

inadequate in >25% (quarter 2) of the unique children, and the MUACFA was inadequate 

in <25% (quarter 1). Also: 

 The proportion of the male children having ill-health were the same as that of the 

total children, for all the outcome indicators. The proportion of the female children 

having ill-health were the same as that of the total children, except for the anaemia 

(quarter 2, lower). The gender differentials in all the outcome indicators were near-

equal or <10%, except for the anaemia, which the male children had it >10% higher 

than the female children.  

 The proportion of the HIV-EI children having ill-health were higher than that of the 

total children for all the outcome indicators, except for the MUACFA and acute 

morbidity, which was the same. The proportion of the HIV-EU children having ill-

health were the same as that of the total children, for all the outcome indicators. 

The differentials in the share of HIV-EI children were >10% higher than that of the 

HIV-EU children in all the outcome indicators, except for the MUACFA and acute 

morbidity where it was <10%. 

 

Thus, anaemia was present in the majority of children (50% or more), while all other 

indicators represented ill-health in less than half of the children. A higher share of the male 

children had anaemia. The HIV-EI children tend to have a slightly higher chance of having 

all these ill-health indicators (except MUACFA and acute morbidity) than the HIV-EU 

children. Also, an assessment of anaemia could pick up more than 50% of the HIV-exposed 

children 48+ months of age with ill-health and inadequate nutrition and growth and 

development. 
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f. 0-59 months of age: On the whole, in the cross-sectional analysis, >50% (quarter 3) of 

all the unique HIV-exposed children of age 0-59 months were ever anaemic and ever 

morbid, during the study. Similarly, the HFA and the WFA was ever-inadequate in >50% 

(quarter 3) of the unique children, the HCFA was ever-inadequate in >25% (quarter 2), and 

the MUACFA was ever-inadequate in <25% (quarter 1). As such, this denoted a high level 

of ill-health among the HIV-exposed children of age 0-47 months. Also: 

 The proportion of the male children having ill-health were the same as that of the 

total children, except for the anaemia (quarter 4, higher). The proportion of the 

female children having ill-health were the same as that of the total children, for all 

the outcome indicators. The gender differentials in all the other outcome indicators 

were near-equal.  

 The proportion of the HIV-EI children having ill-health were the same as that of 

the total children in case of the WFA and acute morbidity, while it was higher than 

that of the total children for the HFA and anaemia (quarter 4), HCFA (quarter 3), 

and MUACFA (quarter 2). The proportion of the HIV-EU children having ill-health 

were the same as that of the total children, for all the outcome indicators. The 

differentials in the share of the HIV-EI children were >10% higher than that of the 

HIV-EU children in all the outcome indicators, except the WFA and acute 

morbidity. 

 

However, in the cross-sectional analysis of all the measurements made for the HIV-

exposed children of age 0-59 months, >50% (quarter 3) were anaemic, and >25% (quarter 

2) of them were morbid, during the study. Similarly, the HFA was inadequate in >50% 

(quarter 3) of the unique children, the WFA and HCFA were inadequate in >25% (quarter 

2), and the MUACFA was inadequate in <25% (quarter 1). As such, this denoted changes 

happening in all the indicators, especially the acute morbidity and WFA, among the HIV-

exposed children of age 0-59 months. Also: 

 The proportion of the male and female children having ill-health were the same as 

that of the total children, for all the outcome indicators. The gender differentials in 

all the outcome indicators were near-equal or <10%.  
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 The proportion of the HIV-EI children having ill-health were the same as that of 

the total children, except for the anaemia (quarter 4, higher), WFA (quarter 3, 

higher) and MUACFA (quarter 2, higher). The proportion of the HIV-EU children 

having ill-health were the same as that of the total children, for all the outcome 

indicators. The differentials in the share of HIV-EI children were >10% higher than 

that of the HIV-EU children in all the outcome indicators, except for the acute 

morbidity, where the difference in the share was <10%. 

 The shares of the mild, moderate and severe anaemia were 26.3%, 38.8% and 3.1% 

among all the measurements for all the HIV-exposed children; these were 38.5%, 

57.0% and 4.5% among all the anaemic measurements; the mean Hb value for each 

category of anaemia were 10.4, 8.9 and 6.2 g/dl (respectively). The gender 

differential was near-nil, while the HIV-EI children had a higher chance of 

moderate-severe anaemia and lowered mean Hb values among anemic children 

compared to the HIV-EU children. 

 The shares of the children with single and multiple morbidities were 15.7% and 

17.2% for all the HIV-exposed children. The multiple morbidities were commoner 

in the children <36 months of age and single morbidities in the >36 months of age. 

The differential by gender and HIV status was minimal. 

 The mean number of morbidity events among the multi-morbid, morbid and all 

children were 2.5, 1.8, and 0.6 per assessment.  

 Among all the children of 0-59 months of age, the commonest morbidities 

identified were ARI (60.2%), ADD (14.7%), FUO (13.6%), and skin/mucosal 

conditions/infections (9.5%). The ARI and ADD formed more than half of all the 

acute morbidities among all the HIV-exposed children. With the increase in age, 

the events of ADD decreased, ARI, and skin/mucosal conditions/infections 

increased, and that of FUO remained near-constant. A screening for the ARI, ADD, 

skin/mucosal conditions/infections and FUO could help to identify >95% of acute 

morbidities among the HIV-exposed children.  

 

Thus, ever-inadequate HFA and anaemia were present in more than half of the 0-59 month 

HIV-exposed children. All these ill-health indicators were near-uniformly present among 
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the male and the female children, while the HIV-EI children had a slightly higher chance 

than the HIV-EU children, except for acute morbidity. In general, an assessment of 

anaemia, morbidity, HFA, and WFA could pick up more than 50% of the HIV-exposed 

children 0-59 months of age with ill-health and inadequate nutrition and growth and 

development. All these could be sensitive to pick up a child of age 0-47 months, while only 

anaemia could do so for the age 48-59 months.  

 

4.9.2. Consolidated results from the longitudinal analysis of the trajectory of changes. 

 

4.9.2.1. Anthropometric indicators. 

 

The summary of the indicators used in the trajectory analysis of anthropometric 

measurements for the whole group of the HIV-exposed children (0-47 months) is given in 

figure 77. It could be seen that cross-sectionally, the share of the children with the adequate 

anthropometric measurement at baseline increased in the order HFA<WFA<HCFA< 

MUACFA and the share of the children with the inadequate anthropometric measurement 

at baseline decreased in the order HFA>WFA>HCFA>MUACFA. On the other hand, 

trajectory-wise, the share of the children with always-adequate anthropometric 

measurement increased in the order HFA<WFA<HCFA<MUACFA and the share of the 

children with always-inadequate anthropometric measurement decreased in the order 

HFA>WFA>HCFA>MUACFA. The improvements or deteriorations in any of the 

anthropometric measurements were present in <25% of the total HIV-exposed children. 

The curve of the ever-inadequate anthropometric measurement assumed the same shape as 

that of the always-inadequate anthropometric measurement, but at a higher level; the gap 

between the same was the share of the children changing their anthropometric status (the 

sum of improvements and deteriorations). On the other hand, the curves for the always-

adequate and the always- inadequate anthropometric measurements were complementary 

to each other (on either side of an arbitrary median horizontal axis line which passes 

through the mean of the values). Thus, for each category of children, and total children, the 

individual Y-axis scores (share of children) showed the trends as described below. 
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Fig. 77. Summary of trajectory of anthropometric measurements of children (0-47 months). 

 

N of children: HAZ & WAZ: N1=Male=251, N2=Female=244, N3=HIV-EI=28, N4=HIV-

EI=467, N5=Total=495; HCAZ: N1=89, N2=66, N3=7, N4=148, N5=155; MCAZ: 

N1=250, N2=244, N3=28, N4=466, N5=494. 

 

(a) HFA patterns: Longitudinally, <25% of the 0-23-month-old and 25-<50% of the 24-

47-month-old HIV-exposed children remained always-HFA-adequate (Fig. 78). With the 

increase in the age, there was a slow-but-consistent increase in the share of the always-

HFA-adequate male children (0-23 months=<25%, 24-47 months=25-<50%), while, that 

of such female children tend to increase inconsistently (0-11 and 24-35 months=<25%, 12-

23 and 36-47 months= 25-<50%). Among the always-HFA-adequate children, despite a 

similar share among the 0-11-month-old male and female children, the shares of the 12-23 

month female and the 24-47 month male children were higher (>10%) than their gender 

counterparts. With the increase in the age, there was a slow-but-consistent increase in the 

share of the always-HFA-adequate HIV-EU children (0-23 months=<25%, 24-47 

months=25-<50%), while, that of such HIV-EI children was nearly constant in the 0-35 

months of age and then increased (0-35 months=<25%, 36-47 months=25-<50%). Among 

the always-HFA-adequate children, the share of the HIV-EU children was higher (>10%) 

than the HIV-EI children in the 0-35 months of age, while the gap reduced to <10% among 

the 36-47-month-old. On the whole, <25% of all (male, female, HIV-EI, HIV-EU and total)  
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Fig. 78. Summary of all indicators of HFA status (categorized values) by age, gender, and 

HIV status of children. 

 

X-axis: Children by age and gender/HIV status; 1=gross analysis, ever-inadequate unique 

children; 2=inadequate among age-cross sections (multiple measurements possible for the 

same child); 3=trajectory analysis, changes in unique children over time: a=adequate at 

baseline, b=inadequate at baseline, c=always-adequate, d=always-inadequate, 

e=improvement, f=deterioration, g=ever-inadequate. Y-axis: Share; for X-axis categories 

(1) and (3): with respect to the total assessed children in that group, for X-axis category 

(2): with respect to the total measurements made among the children in that group; data 

labels (numbers mentioned in the bars): 1=<25%. 2=25-<50%; 3=50-<75%; 4=>75%. 

  

The 0-47 month children were always-HFA-adequate. The share of the 0-47 month always-

HFA-adequate HIV-EU children was higher (>10%) than that of such HIV-EI children. 

 

On the other end, 50-<75% of the 0-35 month old and 25-<50% of the 36-47-month-old 

HIV-exposed children remained always-HFA-inadequate. With the increase in the age, the 

share of the always-HFA-inadequate male children increased in the year 3 (among the 12-

23 month male children with inadequate HFA) and then decreased (0-11 months=50-

<75%, 12-23 months=>75%, 24-47 months=25-<50%), while, that of such female children 

was nearly constant in the 0-35 months of age and then decreased (0-35 months=50-<75%, 
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36-47 months=25-<50%). Among the always-HFA-inadequate children, the shares of the 

0-23 month male and the 24-35 month female children were higher (>10%) than their 

gender counterparts, while the gender differential was <10% among the 36-47-month-old. 

With the increase in the age, the share of the always-HFA-inadequate HIV-EI children 

increased in the years 2 and 3 (among the 12-35 month HIV-EI children with inadequate 

HFA) and then decreased (0-11 months=50-<75%, 12-35 months=>75%, 36-47 months= 

25-<50%), while, that of such HIV-EU children was nearly constant in the 0-35 months of 

age and then decreased (0-35 months=50-<75%, 36-47 months=25-<50%). Among the 

always-HFA-inadequate children, the share of the HIV-EI children was higher (>10%) than 

that of the HIV-EU children in the 0-35 months of age, while the gap reduced to <5% 

among the 36-47-month-old. On the whole, 50-<75% of all (male, female, HIV-EI, HIV-

EU and total) the 0-47 month children were always-HFA-inadequate. The share of the 0-

47 month always-HFA-inadequate HIV-EI children was higher (>10%) than that of such 

HIV-EU children. 

 

From an initial inadequate HFA status, <25% of the 0-47-month-old (in the individual 

categories by age and gender/HIV status, and total) HIV-exposed children improved their 

HFA status in the subsequent 12-24 months of life. Except for the higher (>10%) share of 

the 0-11 month female and the 12-23 month HIV-EI children (compared to their gender/ 

HIV counterparts), all the other differentials (by the gender and HIV status) in all the age 

categories (and in the total group) were near-equal (<10%). As such, the improvement of 

HFA status, once inadequate, was minimal and near-constant in all the age groups. 

 

On the other hand, from an initial adequate HFA status, <25% of the 0-47-month-old (in 

total and individual age categories) HIV-exposed children deteriorated in their HFA status 

in the subsequent 12-24 months of life. The share of the total, male, female, HIV-EI and 

HIV-EU children having deteriorated in their HFA status remained <25% in all the age 

categories and among the total children. Except for the higher (>10%) share of the HIV-EI 

children compared to the HIV-EU children in the 36-47 months of age, all the other 

differentials (based on the gender and HIV status) in all the age categories (and total) were 

near-equal (<10%). As such, the deterioration of HFA status, once adequate, was minimal 
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and near-constant in all age groups, with differentials based on the gender and HIV status 

being <10%.   

 

As such, >75% of the 0-23 month old and 50-<75% of the 24-47-month-old HIV-exposed 

children ran a risk of being inadequate HFA ever in life. With the increase in the age, there 

was a slow-but-consistent decrease in the share of the male children (0-23 months=>75%, 

24-47 months=50-<75%) having ever-inadequate HFA status, while, the share of such 

female children were inconsistent (0-11 and 24-35 months=>75%, 12-23 and 36-47 

months=50-<75%). The share of the 12-23 month male children and 24-47 month female 

children were higher (>10%) than their gender counterparts in the same age group, while 

the gender differential was <10% in the 0-11-month-old. With the increase in the age, there 

was a slow-but-consistent decrease in the share of the HIV-EU children (0-23 

months=>75%, 24-47 months=50-<75%) having ever-inadequate HFA status, while, the 

share of such HIV-EI children was nearly constant in the 0-35 months of age and then 

decreased (0-35 months=>75%, 36-47 months=50-<75%). The share of the 0-35-month-

old HIV-EI children was higher (>10%) than that of the HIV-EU children in the same age 

group, while the gap reduced to near-equal in the 36-47-month-old. On the whole, >75% 

of the total, male, female, HIV-EI and HIV-EU children ever had an inadequate HFA status 

in the 0-47 months of age. The share of the 0-47 month HIV-EI children having ever-

inadequate HFA status was >10% higher than that of such HIV-EU children. 

 

(b) WFA patterns: Longitudinally, 25-<50% of all the 0-47 month (total and yearly age 

groups) HIV-exposed children remained with always-adequate WFA in their subsequent 

12-24 months of life (Fig.79). With the increase in the age, the shares of the male and 

female children retaining their adequate WFA status in the subsequent year remained 

constant (25-<50%). A similar share (<10%) of the 0-35 month male and female children 

retained their adequate WFA status in the subsequent year, but the share of the male 

children was higher (>10%) than that of the female children in the 36-47 month age group. 

With the increase in the age, there was a slow-but-consistent increase in the share of the 

HIV-EI children (0-23 months= <25%, 24-47 months=25-<50%) retaining their adequate 

WFA status in the subsequent year, while, that of the HIV-EU children were nearly  
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Fig. 79. Summary of all indicators of WFA status (categorized values) by age, gender, and 

HIV status of children. 

 

X-axis: Children by age and gender/HIV status; 1=gross analysis, ever-inadequate unique 

children; 2=inadequate among age-cross sections (multiple measurements possible for the 

same child); 3=trajectory analysis, changes in unique children over time: a=adequate at 

baseline, b=inadequate at baseline, c=always-adequate, d=always-inadequate, 

e=improvement, f=deterioration, g=ever-inadequate. Y-axis: Share; for X-axis categories 

(1) and (3): with respect to the total assessed children in that group, for X-axis category 

(2): with respect to the total measurements made among the children in that group; data 

labels (numbers mentioned in the bars): 1=<25%. 2=25-<50%; 3=50-<75%; 4=>75%. 

 

constant (25-<50%) in the 0-47 months of age. So, the share of 0-23 month HIV-EU 

children were higher (>10%) than the HIV-EI children in the same age group, while the 

gap reduced to <10% in 24-47 month children. On the whole, 25-<50% of the total, male, 

female, HIV-EI and HIV-EU children had always-adequate WFA status in the 0-47 months 

of age, with differentials based on the gender and HIV status being <10%. 

 

On the other end, 25-<50% of all the 0-47 month (total and yearly age groups) HIV-

exposed children remained with always-inadequate WFA in their subsequent 12-24 months 

of life. With the increase in the age, the share of the male children retaining their inadequate 
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WFA status in the subsequent year remained constant (25-<50%), while, that of the female 

children were nearly constant in the 0-23 months of age and then increased (0-23 

months=25-<50%, 24-47 months=50-<75%). So, the share of the 24-47 month female 

children was higher (>10%) than the male children in the same age group, while the gender 

differential was <10% in the other age groups. With the increase in the age, the share of 

the HIV-EI children retaining their inadequate WFA status in the subsequent year remained 

constant (50-<75%) in all the age groups except the baseline age group of 24-35 months 

(when it decreased to 25-<50%), while that of the HIV-EU children remained constant (25-

<50%) in all the age groups except the baseline age group of 24-35 months (when it 

increased to 50-<75%). So, the shares of the HIV-EI children in the age groups of 0-23, 

24-35 and 36-47 months were higher than, lower than (>10% in both) and nearly equal to 

those of the HIV-EU children in the same age group. On the whole, 25-<50% of the total, 

male, female and HIV-EU children had always-inadequate WFA status in the 0-47 months 

of age, while it was higher (50-<75%) for the HIV-EI children, which was >10% higher 

than the share of the HIV-EU children. 

 

From an initial inadequate WFA status, 25-<50% of the 0-11-month-old and <25% of the 

12-47-month-old HIV-exposed children improved their WFA status in the subsequent 12-

24 months of life. The share of the male, female, HIV-EI and HIV-EU children having 

improved their WFA status remained <25%, and the differentials by gender and HIV status 

were <10% in the 12-47 months of age. But, in the follow-up period of 0-11 month old 

(year 2), there was a higher share of the male and the HIV-EU children (25-<50%) 

improving than the female and the HIV-EI children (<25%); however, the differentials by 

gender was <10%, and thus, only the differentials by HIV status was important (>10%). 

As such, the improvement of WFA status, once inadequate, was minimal and near-constant 

in 12-47 month age groups, but the improvements were more in the 0-11 month age group 

mostly because of the improvements in the HIV-EU children. 

 

On the other hand, from an initial adequate WFA status, <25% of the 0-47 month (in total 

and yearly age categories) HIV-exposed children deteriorated in their WFA status in the 

subsequent 12-24 months of life. The share of the total, male, female, HIV-EI and HIV-
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EU children having deteriorated in their WFA status remained <25% in all the age 

categories and among the total children. Except for the higher (>10%) share of the 24-35 

month HIV-EI children compared to the HIV-EU children in that age group, all the other 

differentials based on the gender and HIV status in all the age categories (and total) were 

near-equal or <10%. As such, the deterioration of WFA status, once adequate, was minimal 

and near-constant in all the age groups, with the differentials based on the gender and HIV 

status being <10%.  

 

As such, 50-<75% of the 0-47 month (total and yearly age groups) HIV-exposed children 

ran a risk of being inadequate WFA ever in the subsequent 12-24 months of life. With the 

increase in age, there was a near-constant share of the male children who ever had 

inadequate WFA status in the subsequent year. Even if the share of the female children 

entered quarter 4 (>75%) in the age group of 0-11 months, the difference with the male 

children was <5%, and hence both shares could be considered as near-equal. However, the 

share of the 36-47 month female children was higher (the difference being >10%) than that 

of the male children in the same age group, while the gender differential was <10% in 12-

35-month-old. With the increase in the age, there was a slow-but-consistent decrease in the 

share of the HIV-EI children (0-23 months=>75%, 24-47 months=50-<75%) having ever-

inadequate WFA status in the subsequent year, while, that of the HIV-EU children was 

nearly constant (50-<75%) in the 0-47 months of age (total and yearly age groups). The 

share of the 0-23 month HIV-EI children was higher (the difference being >10%) than the 

HIV-EU children in the same age group, while the gap reduced to near-equal in the 24-47 

month children. On the whole, 50-<75% of the total, male, female and HIV-EU and >75% 

of the HIV-EI children ever had an inadequate WFA status in the 0-47 months of age, with 

the differentials based on the gender and HIV status being <10%.  

 

(c) HCFA patterns: 25-<50% of the 0-11 month HIV-exposed children had inadequate 

HCFA at baseline, with nil gender differentials; but the share of the HIV-EI children was 

higher (50-<75%) than that of the HIV-EU children (25-<50%), and hence the difference 

was important (>10%). 25-<50% of the 0-11 month HIV-exposed children had always-

adequate HCFA, with near-nil gender differentials; but the share of the HIV-EI children 
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was lower (<25%) than that of the HIV-EU children (25-<50%), and hence the difference 

was important (>10%). 25-<50% of the 0-11-month-old HIV-exposed children had always-

inadequate HCFA; even if the male children (25-<50%) had a higher share than the female 

children (<25%), the differentials were <10%, and hence not important; but the share of 

the HIV-EI children was higher (50-<75%) than that of the HIV-EU children (25-<50%), 

and hence the difference was important (>10%). The improvement and deterioration of the 

HCFA status (from an initial inadequate and adequate status respectively) was minimal 

(quarter 1, <25%), near-constant in all age groups, and with near-nil differentials by gender 

and HIV status. As such, 50-<75% of the children had inadequate HCFA ever, with nil 

gender differentials; but the share of the HIV-EI children was higher (>75%) than the HIV-

EU children (50-<75%), and hence the difference was important (>10%). Inadequacy for 

age was consistently higher in all the HCFA indicators for the HIV-EI children, indicating 

that those with inadequate HCFA in year 1 tend to continue so in year 2, as the changes 

were minimal; however, the differentials for the male and the female children were <10%. 

 

(d) MUACFA patterns: Longitudinally, 50-<75% of the 0-11 and 24-47-month-old and 

>75% of the 12-23-month-old HIV-exposed children remained with always-adequate 

MUACFA in their subsequent 12-24 months of life (Fig. 80). With the increase in the age, 

there was a near-constant share (50-<75%) of the male children retaining their adequate 

MUACFA status in the subsequent year, while, that of the female children was inconsistent 

(0-11 and 24-35 months=50-<75%, 12-23 and 36-47 months=>75%). A similar share of 

the 0-11 and 24-35 month male and female children retained their adequate MUACFA 

status in the subsequent year. Even though the shares of the 12-23 and 36-47 month female 

children were higher than that of the male children quarter-wise, the difference was >10% 

only in the 12-23 month age group. Hence, except for the higher share of the female 

children having always-adequate MUACFA than that of such male children in the 12-23 

month age group, there were no other gender differentials in the criteria of always-adequate 

MUACFA. With the increase in age, the shares of both the HIV-EU (0-11 and 24-35 

months=50-<75%, 12-23 and 36-47 months=>75%) and the HIV-EI (0-11 and 24-35 

months=25-<50%, 12-23 and 36-47 months=50-<75%) children retaining their adequate 

MUACFA status in the subsequent year were inconsistent. However, the share of HIV- 
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Fig. 80. Summary of all indicators of MUACFA status (categorized values) by age, gender, 

and HIV status of children. 

 

X-axis: Children by age and gender/HIV status; 1=gross analysis, ever-inadequate unique 

children; 2=inadequate among age-cross sections (multiple measurements possible for the 

same child); 3=trajectory analysis, changes in unique children over time: a=adequate at 

baseline, b=inadequate at baseline, c=always-adequate, d=always-inadequate, 

e=improvement, f=deterioration, g=ever-inadequate. Y-axis: Share; for X-axis categories 

(1) and (3): with respect to the total assessed children in that group, for X-axis category 

(2): with respect to the total measurements made among the children in that group; data 

labels (numbers mentioned in the bars): 1=<25%. 2=25-<50%; 3=50-<75%; 4=>75%. 

 

EU children were higher (>10%) than that of the HIV-EI children in all the age groups. On 

the whole, 50-<75% of the total, male and HIV-EU children, >75% of the female children 

and 25-<50% of the HIV-EI children had always-adequate MUACFA status in the 0-47 

months of age. Even though the share of the female children was higher than that of the 

male children quarter-wise, the difference was <10%; however, the share of the HIV-EU 

children was higher than that of the HIV-EI children quarter-wise, with the difference being 

>10%. Hence, the share of the 0-47 month (in all the yearly age groups and the total) HIV-

EU children having always-adequate MUACFA status was >10% higher than that of the 

HIV-EI children in the same age group. 
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On the other end, <25% of the 0-47 month (total and yearly age groups) HIV-exposed 

children remained with always-inadequate MUACFA in their subsequent 12-24 months of 

life. With the increase in the age, the shares of the male and female children (total and 

yearly age groups) retaining their inadequate MUACFA status in the subsequent year were 

nearly constant (<25%), and the difference was <10% (meant that the differential was near-

nil). With the increase in the age, the shares of the HIV-EI children retaining their 

inadequate MUACFA status in the subsequent year remained constant for the 0-23 and 36-

47 months of age, while it showed a decrease in 24-35 months of age (0-23, 36-47 

months=25-<50%, 24-35 months=<25%); while the share of the HIV-EU children was 

nearly constant in 0-47 months of age (<25%). However, the share of all the 0-47 month 

(total and yearly age groups) HIV-EI children was higher (>10%) than that of the HIV-EU 

children in the same age group. On the whole, <25% of the total, male, female and HIV-

EU children had always-inadequate MUACFA status in the 0-47 months of age, while this 

was of the order 25-<50% for the HIV-EI children. The HIV-EI children had a higher share 

(>10%) of always-inadequate MUACFA status, in all the yearly ages and the total 0-47 

month life, compared to the HIV-EU children in the same age group. 

 

From an initial inadequate MUACFA status, <25% of the 0-47 month (total and yearly age 

categories) HIV-exposed children improved their MUACFA status in the subsequent 12-

24 months of life. The share of the total, male, female, HIV-EI and HIV-EU children 

having improved their MUACFA status remained <25% in all the age categories and 

among the total children. Except for the higher (>10%) share of the male children compared 

to the female children in the 12-23 month age group, and the higher (>10%) share of the 

HIV-EU children compared to the HIV-EI children in the 12-35 month age group, all the 

other differentials based on the gender and HIV status in all the age categories and the total 

were near-nil (<10%). As such, the improvement of MUACFA status, once inadequate, 

was minimal and near-constant in all the age groups, except that it was higher among the 

male children compared to the female children in the 12-23 month age group. 

 

On the other hand, from an initial adequate MUACFA status, <25% of the 0-47 month 

(total and yearly age categories) HIV-exposed children deteriorated in their MUACFA 
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status in the subsequent 12-24 months of life. The share of the total, male, female, HIV-EI 

and HIV-EU children having deteriorated in their MUACFA status remained <25% among 

the total children. The gender differentials were not so marked (difference <10%) in all the 

age groups and among the total children. Even though the share of the deteriorating HIV-

EI children was the same as that of the HIV-EU children in the yearly age group of 12-23 

months and the total 0-47 month age group, the difference was>10% in them; on the other 

hand, the higher quarter-wise share of the HIV-EI children implied a difference >10% 

compared to that of the HIV-EU children in the age groups of 0-11 and 24-35 months. 

Thus, there was a higher tendency among the HIV-EI children of the age 0-35 months, and 

among the total 0-47 month HIV-EI children, to deteriorate, compared to the HIV-EU 

children in the same age group. As such, the deterioration of MUACFA status, once 

adequate, was minimal and near-constant in all the age groups, except for the higher 

tendency of the HIV-EI children to deteriorate from their initial adequate HFA status in the 

initial 0-35 months.   

 

As such, 25-<50% of the 0-47 month (total and yearly age categories) HIV-exposed 

children ran a risk of being inadequate MUACFA ever in the subsequent 12-24 months of 

life. With the increase in the age, there was a constant share (25-<50%) of the male children 

who ever had inadequate MUACFA status, while, that of the female children was 

inconsistent (0-11 and 24-35 months=25-<50%, 12-23 and 36-47 months=<25%). 

However, only the share of the 12-23 month male children was higher (>10%) than their 

gender counterpart in the same age group, while the gender differential was <10% in the 

other age groups. With the increase in the age, there was an inconsistent share of the HIV-

EU children (0-11 and 24-35 months=25-<50%, 12-23 and 36-47 months=<25%) being 

ever-inadequate in the MUACFA status, while, that of the HIV-EI children was nearly 

constant (50-<75%) in the 0-47 months of age (total and yearly age categories). On the 

whole, 25-<50% of the total, male, female and HIV-EU children, and 50-<75% of the HIV-

EI children ever had inadequate MUACFA status in the 0-47 months of age. The share of 

the HIV-EI children having ever-inadequate MUACFA status was >10% higher than that 

of the HIV-EU children in the same age group (total and yearly age categories).  
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4.9.2.2. Anaemia. 

 

Longitudinally, <25% of the 0-47 month (total and yearly age groups) HIV-exposed 

children remained with always-adequate Hb in their subsequent 12-24 months of life (Fig. 

81). With the increase in the age, the share of the male children retaining their adequate Hb 

status in the subsequent year remained constant (<25%), while, that of the female children 

also remained constant in the age of 0-35 months (<25%) and increased later (36-47 

months=25-<50%). Hence, a similar share of the 0-35 month male and female children 

retained their adequate Hb status in the subsequent year, but the share of 36-47 month 

female children was higher (>10%) than that of the male children in the same age group. 

With the increase in the age, the share of the HIV-EU children retaining their adequate Hb 

status in the subsequent year remained constant in the age of 0-35 months (<25%) and 

increased later (36-47 months=25-<50%), while that of the HIV-EI children remained 

constant (<25%). The share of the 24-47 month HIV-EU children was higher (>10%) than 

that of the HIV-EI children in the same age group. On the whole, <25% of the total, male, 

female, HIV-EI and HIV-EU children had always-adequate Hb status in the 0-47 months 

of age (or years 0-5 of life). The share of the HIV-EU children having always-adequate Hb 

status was >10% higher than that of the HIV-EI children in the 0-47 months of age (the 

difference being mostly in the 24-47 months of age, or years 3-5 of life), while the gender 

differential was <10%. 

 

On the other end, 50-<75% of the 0-35-month-old and 25-<50% of the 36-47-month-old 

HIV-exposed children remained with always-inadequate Hb in their subsequent 12-24 

months of life. With the increase in the age, the shares of the male and the female children 

remained nearly constant (50-<75%), except for the male children in the age of 24-35 

months (25-<50%) and for the female children in the age of 36-47 months (<25%). The 

shares of the 12-23 month female children and 36-47 month male children were higher 

(>10%) than their gender counterpart in the same age group, while the gender differential 

was <10% in the other age groups, and in the total 0-47 months of age. With the increase 

in the age, there was a slow-but-consistent decrease in the share of the HIV-EI (0-35 

months=>75%, 36-47 months=50-<75%) and the HIV-EU (0-35 months=50-<75%, 36-47  
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Fig. 81. Summary of all indicators of Hb status (categorized values) by age, gender, and 

HIV status of children. 

 

X-axis: Children by age and gender/HIV status; 1=gross analysis, ever-inadequate unique 

children; 2=inadequate among age-cross sections (multiple measurements possible for the 

same child); 3=trajectory analysis, changes in unique children over time: a=adequate at 

baseline, b=inadequate at baseline, c=always-adequate, d=always-inadequate, 

e=improvement, f=deterioration, g=ever-inadequate. Y-axis: Share; for X-axis categories 

(1) and (3): with respect to the total assessed children in that group, for X-axis category 

(2): with respect to the total measurements made among the children in that group; data 

labels (numbers mentioned in the bars): 1=<25%. 2=25-<50%; 3=50-<75%; 4=>75%. 

 

months=25-<50%) children retaining their inadequate Hb status in the subsequent year; 

and in each yearly age group and the total 0-47 months of age, the share of the HIV-EI  

children was higher than (>10%) that of the HIV-EU children. On the whole, 50-<75% of 

the total, male, female and HIV-EU children, and >75% of the HIV-EI children, had 

always-inadequate Hb status in the 0-47 months of age. The share of the 0-47 month HIV-

EI children having always-inadequate Hb status was>10% higher than that of the HIV-EU 

children in the same age group, while the gender differential was <10%. 
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From an initial inadequate Hb status, <25% of the 0-47 month (total and yearly age 

categories) HIV-exposed children improved their Hb status in their subsequent 12-24 

months of life. The share of the total, male, female, HIV-EI and HIV-EU children having 

improved their Hb status remained <25% in all the age categories (except for the 24-35 

month male children and the 36-47 month female children, 25-<50%) and among the total 

children. Except for the higher (>10%) shares of the 36-47 month female children 

compared to the male children in that age group, and the 0-35 month HIV-EU children 

compared to the HIV-EI children in that age group, all the other differentials based on the 

gender and HIV status in all the age categories and the total were near-equal or <10%. As 

such, the improvement of Hb status, once inadequate, was minimal and near-constant in all 

the age groups, and mostly due to the improvements among the HIV-EU children. 

 

On the other hand, from an initial adequate Hb status, <25% of the 0-47 month (total and 

yearly age categories) HIV-exposed children deteriorated in their Hb status in their 

subsequent 12-24 months of life. The share of the total, male, female, HIV-EI and HIV-

EU children having deteriorated in their Hb status remained <25% in all the age categories 

(except for the female children and the HIV-EI children in the 36-47 months of age, 25-

<50%) and among the total children. Except for the higher (>10%) shares of the 12-23 

month male children and the 36-47 month female children, compared to their gender 

counterpart in the same age group, there were no other important gender differentials in the 

deterioration. The share of the HIV-EU children deteriorating was higher (>10%) than that 

of the HIV-EI children in the age groups of 0-11 and 24-35 months, while the share of the 

HIV-EI children was higher (>10%) in the 36-47 months. As such, the deterioration of Hb 

status, once adequate, was minimal and near-constant in all the age groups, with the 

differentials based on the gender and HIV status being <10%.   

 

As such, >75% of the HIV-exposed children (in the total 0-59 month life and in the 

individual yearly age groups) and the subgroups (the male, female, HIV-EI and HIV-EU 

children) ran a risk of being inadequate Hb ever in the subsequent 12-24 months of life, 

except for the female and the HIV-EU children (50-<75%) in the 36-47 month age group 

(year 5 of life). The share of the female children was higher (>10%) than that of the male 



387 

 

children in the age group of 36-47 months, and the share of the HIV-EI children was higher 

(>10%) than that of the HIV-EU children in the age group of 24-47 months. However, the 

gender differential was <10% in the total age group (0-47 months) of children, and hence 

the only important differential was between the HIV-EI and HIV-EU children (>10%).  

 

4.9.2.3. Acute morbidity. 

 

Most of the HIV-exposed (HIV-EI and HIV-EU) children were morbid at least once 

through the course of the study and were detected as morbid in the baseline assessment. 

Hence, very fewer numbers of the HIV-EI children remained non-morbid after baseline, 

rendering the variables used to describe the patterns of morbidity non-comparable between 

the HIV-EI and HIV-EU children, and reliably non-quantifiable for the HIV-EI children. 

So, the quantum of morbidity in the HIV-EI and HIV-EU children (quarter-values), and 

the differential between them, were ignored in the yearly age categories. As such, among 

the 0-47 month (total and yearly age groups) HIV-exposed children (total, male, female, 

HIV-EI and HIV-EU): 

 50-<75% of the HIV-exposed children were morbid at the baseline (cross-

sectionally) (Fig. 82); the share of the morbid female children was higher (>10%) 

than that of such male children in the age group of 12-23 months; and, during the 

subsequent 12-24 months of follow-up: 

o 25-<50% of the total children (or two-thirds of the morbid children) were 

always-morbid; the share of the always-morbid female children was higher 

(>10%) than that of such male children in the age group of 12-23 months;  

o <25% of the total children (or one-third of the morbid children) improved 

upon their morbid status and became healthy; 

 25-<50% of the HIV-exposed children were non-morbid at baseline (cross-

sectionally); and, during the subsequent 12-24 months of follow-up: 

o <25% of the total children (or half of the non-morbid children) were always-

non-morbid;  

o 25-<50% of the total children (or most of the non-morbid children) 

deteriorated from their non-morbid status and became unhealthy;  
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Fig. 82. Summary of all indicators of morbidity status (categorized values) by age, gender, 

and HIV status of children. 

 

X-axis: Children by age and gender/HIV status; 1=gross analysis, ever-morbid unique 

children; 2=morbid among age-cross sections (multiple measurements possible for the 

same child); 3=trajectory analysis, changes in unique children over time: a=non-morbid at 

baseline; b=morbid at baseline; c=always-non-morbid; d=always-morbid; e=improvement; 

f=deterioration; g=ever-morbid. Y-axis: Share; for X-axis categories (1) and (3): with 

respect to the total assessed children in that group, for X-axis category (2): with respect to 

the total measurements made among the children in that group; data labels (numbers 

mentioned in the bars): 1=<25%. 2=25-<50%; 3=50-<75%; 4=>75%. 

 

 >75% of the children (or most of the children) were ever-morbid; and, 

 25-<50% of the assessments identified acute morbidity.   

 

Box 5. Summary of the patterns of growth and development, nutrition, morbidity, and 

mortality among the HIV-exposed children. 

 

In the trajectory analysis, there were two positive (adequate at baseline, and always-

adequate) and three negative (inadequate at baseline, always-inadequate and ever-
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inadequate) indicators used in the trajectory analysis of anthropometric z-scores, in 

addition to the improvement and deterioration. The indicators of ‘adequate at baseline’ and 

‘inadequate at baseline’ meant the child’s chances of being regarded as healthy and 

unhealthy (respectively) as inferred from one-time measurement (for the baseline age 

group). The other three (always-adequate, always-inadequate, and ever-inadequate) 

depicted the events that happened in the subsequent 12-24 months, and hence in the next 

year to that age mentioned in the baseline age. These indicators were also customized for 

the anaemia and morbidity status (always-anaemic, always-non-morbid, ever-morbid, etc.) 

 

The gross one-shot picture of the anthropometry patterns among the HIV-exposed children 

(0-47 months) was that (Fig. 77): 

 the adequate anthropometric measurement increased in the order HFA<WFA< 

HCFA<MUACFA and the inadequate anthropometric measurement decreased in 

the order HFA>WFA>HCFA>MUACFA,  

 the always-adequate anthropometric measurement increased in the order HFA< 

WFA<HCFA<MUACFA and the always-inadequate anthropometric measurement 

decreased in the order HFA>WFA>HCFA> MUACFA, 

 the improvements and/or deteriorations in any of the anthropometric measurements 

were present only in <25% of the total HIV-exposed children,  

 the curve of the ever-inadequate anthropometric measurement assumed the same 

shape as that of the always-inadequate anthropometric measurement, but at a higher 

level in Y-axis; the gap between being the changes in anthropometric status over 

time (the sum of improvements and deteriorations), and, 

 the curves for the always-adequate and the always-inadequate anthropometric 

measurements were complementary to each other (on either side of an arbitrary 

median horizontal axis line which passes through the mean of the values). 

 

The inadequate HFA status was: 

 present in the 0-59-month-old children, in the order of: 

o >75% among the HIV-EI children,  
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o 50-<75% among the male, female, HIV-EU and total HIV-exposed 

children, and, 

o higher among the HIV-EI than the HIV-EU children, but near-equal among 

the male and female children; 

 mostly encountered in the age of: 

o 12-23 months among the male, female and HIV-EU  children,  

o 12-35 months among the HIV-EI and total HIV-exposed children, and, 

o became increasingly adequate at higher ages, for all the children;  

 relatively higher among the: 

o male children (compared to the female children) in the age of <36 months,  

o female children (compared to the male children) in the age of 36+ months, 

and, 

o HIV-EI children (compared to the HIV-EU children) in all the age groups; 

 present in the 0-47-month-old children, during the subsequent 12-24 month life, 

as: 

o always absent in (always-HFA-adequate) <25% of the male, female, HIV-

EI, HIV-EU and total HIV-exposed children; more in the HIV-EU children 

(compared to the HIV-EI children), and near-equal in the male and female 

children, 

o always present in (always-HFA-inadequate) 50-<75% of the male, female, 

HIV-EI, HIV-EU, and total HIV-exposed children; more in the HIV-EI 

children (compared to the HIV-EU children), and near-equal in the male 

and female children, 

o improved in <25% of the male, female, HIV-EI, HIV-EU, and total HIV-

exposed children; hence, once inadequate, the improvement was minimal; 

near-equal in the male and female children, and the HIV-EI and HIV-EU 

children, 

o newly developed (deterioration) in <25% of the male, female, HIV-EI, 

HIV-EU, and total HIV-exposed children; hence, once adequate, the 

deterioration was minimal; near-equal in the male and female children, and 

the HIV-EI and HIV-EU children,  
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o ever present in (ever-HFA-inadequate) >75% of the male, female, HIV-EI, 

HIV-EU, and total HIV-exposed children; more in the HIV-EI children 

(compared to the HIV-EU children), and near-equal in the male and female 

children, 

o for all the HIV-exposed children in general, the always-adequate HFA 

status increased, and the always-inadequate HFA status decreased, with the 

increase in the age, to converge and stabilize (at 25-<50%) during the 

follow-up of children of age 36-47 months (that is, year 5 of life), 

o the HIV-EI children had a delay of 1 year for the always-adequate and ever-

inadequate HFA status, and of 2 years for the always-inadequate HFA 

status to catch up with the rates of such HIV-EU children, and, 

o the female children tend to catch up with the rates of the male children for 

always-adequate, always-inadequate and ever-inadequate HFA status in 

year 5 of the life (a year later than the male children) after they departed 

from their trails in the year 2 of life. 

 

The inadequate WFA status was: 

 present in the0-59-month-old children, in the order of: 

o 50-<75% among the male, female, HIV-EU, HIV-EI, and total HIV-

exposed children, and, 

o near-equal among the male and female children, and the HIV-EI and HIV-

EU children; 

 mostly encountered in the age of: 

o <12 and 24-35 months among the male children, for whom it became 

increasingly adequate at higher ages, 

o 36-47 months among the HIV-EU, for whom it remained nearly unchanged 

in higher ages, and, 

o 36+ months among the female, HIV-EI and total HIV-exposed children, for 

whom it became increasingly inadequate at higher ages; 

 relatively higher among the: 

o male children (compared to the female children) in the age of <36 months,  
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o female children (compared to the male children) in the age of 36+ months, 

and, 

o HIV-EI children (compared to the HIV-EU children) in all the age groups; 

 present in the 0-47-month-old children, during the subsequent 12-24 month life, 

as: 

o always absent in (always-WFA-adequate) 25-<50% of the male, female, 

HIV-EI, HIV-EU, and total HIV-exposed children; near-equal in the male 

and female children, and the HIV-EI and HIV-EU children,  

o always present in (always-WFA-inadequate) 50-<75% of the HIV-EI 

children, and 25-<50% of the male, female, HIV-EU and total HIV-exposed 

children; more in the HIV-EI children (compared to the HIV-EU children), 

and near-equal in the male and female children, 

o improved in <25% of the male, female, HIV-EI, HIV-EU, and total HIV-

exposed children; hence, once inadequate, the improvement was minimal; 

near-equal in the male and female children, and the HIV-EI and HIV-EU 

children,  

o newly developed (deterioration) in <25% of the male, female, HIV-EI, 

HIV-EU, and total HIV-exposed children; hence, once adequate, the 

deterioration was minimal; near-equal in the male and female children, and 

the HIV-EI and HIV-EU children,  

o ever present in (ever-WFA-inadequate) >75% of the HIV-EI children and 

50-<75% of the male, female, HIV-EU and total HIV-exposed children; 

near-equal in the male and female children, and the HIV-EI and HIV-EU 

children, 

o the initial lesser share of the always-WFA-adequate HIV-EI children (in the 

age of 0-23 months) caught up with the rates of such HIV-EU children in 

the year 4 of life, and, 

o the HIV-EI children had a delay of 2 years (>75% in the 0-23 month age) 

in catching up with the share of the ever-WFA-inadequate HIV-EU children 

(50-<75% in year 4).   
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The inadequate HCFA status was: 

 present in the 0-59-month-old children, in the order of: 

o 25-<50% among the male and HIV-EI children,  

o <25% among the female, HIV-EU and total HIV-exposed children, and, 

o near-equal among the HIV-EI and HIV-EU children, and the male and 

female children; 

 mostly encountered in the age of: 

o <12 months among the male, female, HIV-EI, HIV-EU and total HIV-

exposed children, and, 

o became increasingly adequate at higher ages, for all the children; 

 relatively higher among the: 

o male children (compared to the female children) in all the age groups, and, 

o HIV-EI children (compared to the HIV-EU children) in all the age groups; 

 present in the 0-11-month-old children, during the subsequent 12-24 month life, 

as: 

o always absent in (always-HCFA-adequate) 25-<50% of the male, female, 

HIV-EU and total HIV-exposed children, and <25% of the HIV-EI 

children; more in the HIV-EU children (compared to the HIV-EI children), 

and near-equal in the male and female children,  

o always present in (always-HCFA-inadequate) 50-<75% of the HIV-EI 

children, 25-<50% of the male, HIV-EU and total HIV-exposed children, 

and <25% of the female children; more in the HIV-EI children (compared 

to the HIV-EU children), and near-equal in the male and female children, 

o improved in <25% of the male, female, HIV-EI, HIV-EU, and total HIV-

exposed children; hence, once inadequate, the improvement was minimal; 

near-equal in the male and female children, and the HIV-EI and HIV-EU 

children,  

o newly developed (deterioration) in <25% of the male, female, HIV-EI, 

HIV-EU, and total HIV-exposed children; hence, once adequate, the 

deterioration was minimal; near-equal in the male and female children, and 

the HIV-EI and HIV-EU children, and, 
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o ever present in (ever-HCFA-inadequate) >75% of the HIV-EI children and 

50-<75% of the male, female, HIV-EU and total HIV-exposed children; 

more in the HIV-EI children (compared to the HIV-EU children), and near-

equal in the male and female children. 

 

The inadequate MUACFA status was: 

 present in the 0-59-month-old children, in the order of: 

o 50-<75% among the HIV-EI children,  

o 25-<50% among the male, HIV-EU and total HIV-exposed children,  

o <25% among the female children, and, 

o higher among the HIV-EI than the HIV-EU children, but near-equal among 

the male and female children; 

 mostly encountered in the age of: 

o <12 months among the female children, for whom it remained nearly 

unchanged in higher ages, 

o <12 and 36-47 months among the HIV-EI children, for whom it became 

increasingly inadequate at higher ages, but with fluctuations, 

o <12 and 36+ months among the male children, for whom it became slowly 

increasingly adequate at higher ages, 

o <12 and 48+ months among total HIV-exposed children, for whom it 

became increasingly inadequate at higher ages, especially after 24 months 

of age, and, 

o <12 and 48+ months among the HIV-EU children, for whom it became 

increasingly adequate at higher ages, but with fluctuations; 

 relatively higher among the: 

o male children (compared to the female children) in all the age groups, and, 

o HIV-EI children (compared to the HIV-EU children) in all the age groups; 

 present in the 0-47-month-old children, during the subsequent 12-24 month life, 

as: 

o always absent in (always-MUACFA-adequate) >75% of the female 

children, 50-<75% of the male, HIV-EU and total HIV-exposed children, 
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and 25-<50% of the HIV-EI children; more in the HIV-EU children 

(compared to the HIV-EI children), and near-equal in the male and female 

children,  

o always present in (always-MUACFA-inadequate) 25-<50% of the HIV-EI 

children and <25% of the male, female, HIV-EU and total HIV-exposed 

children; more in the HIV-EI children (compared to the HIV-EU children), 

and near-equal in the male and female children, 

o improved in <25% of the male, female, HIV-EI, HIV-EU, and total HIV-

exposed children; hence, once inadequate, the improvement was minimal; 

near-equal in the male and female children, and the HIV-EI and HIV-EU 

children,  

o newly developed (deterioration) in <25% of the male, female, HIV-EI, 

HIV-EU, and total HIV-exposed children; hence, once adequate, the 

deterioration was minimal; more in the HIV-EI children (compared to the 

HIV-EU children), and near-equal in the male and female children,  

o ever present in (ever-MUACFA-inadequate) 50-<75% of the HIV-EI 

children and 25-<50% of the male, female, HIV-EU and total HIV-exposed 

children; more in the HIV-EI children (compared to the HIV-EU children), 

and near-equal in the male and female children, and, 

o the initial higher share of the always-MUACFA-inadequate HIV-EI 

children (in the age of 0-23 months) caught up with the (lower) rates of the 

HIV-EU children in the year 4 of life, but only to deteriorate and diverge 

further in the year 5 of life. 

 

The anaemia was: 

 present in the 0-59-month-old children, in the order of: 

o >75% among the male and HIV-EI children,  

o 50-<75% among the female, HIV-EU and total HIV-exposed children, and, 

o higher among the HIV-EI than the HIV-EU children, but near-equal among 

the male and female children; 

 mostly encountered in the age of: 
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o 12-35 months among the HIV-EU and total HIV-exposed children, for 

whom it became increasingly non-anaemic at higher ages, 

o <36 among the male and female children, for whom it became increasingly 

non-anaemic at higher ages, and, 

o <48 months among the HIV-EI children, for whom it remained nearly 

unchanged between 0-47 months, but showed the signs of reversal in the 

48+ months; 

 relatively higher among the: 

o male children (compared to the female children) in the age of <12, 24-35 

and 48+ months, 

o female children (compared to the male children) in the age of 12-23 and 36-

47 months, and, 

o HIV-EI children (compared to the HIV-EU children) in all the age groups; 

 present in the 0-47-month-old children, during the subsequent 12-24 month life, 

as: 

o always absent in (always-Hb-adequate) <25% of the male, female, HIV-EI, 

HIV-EU and total HIV-exposed children; more in the HIV-EU children 

(compared to the HIV-EI children), and near-equal in the male and female 

children,  

o always present in (always-Hb-inadequate) >75% of the HIV-EI children 

and 50-<75% of the male, female, HIV-EU and total HIV-exposed 

children; more in the HIV-EI children (compared to the HIV-EU children), 

and near-equal in the male and female children, 

o improved in <25% of the male, female, HIV-EI, HIV-EU, and total HIV-

exposed children; hence, once inadequate, the improvement was minimal; 

more in the HIV-EI children (compared to the HIV-EU children), and near-

equal in the male and female children,  

o newly developed (deterioration) in <25% of the male, female, HIV-EI, 

HIV-EU, and total HIV-exposed children; hence, once adequate, the 

deterioration was minimal; near-equal in the male and female children, and 

the HIV-EI and HIV-EU children, 
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o ever present in (ever-Hb-inadequate) >75% of the male, female, HIV-EI, 

HIV-EU, and total HIV-exposed children; more in the HIV-EI children 

(compared to the HIV-EU children), and near-equal in the male and female 

children, and, 

o the female and the HIV-EU children tend to improve in their always-

adequate Hb status in the year 5 of their life more than the male and the 

HIV-EI children (respectively). 

 of the types:  

o mild, moderate and severe, which formed 38.5%, 57.0% and 4.5% among 

all the anaemic measurements, and,  

o the HIV-EI children had a higher chance of moderate-severe anaemia and 

lowered mean Hb values compared to the HIV-EU children, but with near-

nil gender differential. 

 

The acute morbidity was: 

 present in the 0-59-month-old children, in the order of: 

o >75% among the male, female, HIV-EI, HIV-EU and total HIV-exposed 

children,  

o near-equal among the HIV-EI and HIV-EU children, and the male and 

female children, and, 

o the mean number of morbidities among all, morbid and multi-morbid 

children were 0.6, 1.8 and 2.5 respectively; 

 mostly encountered in the age of: 

o <59 months (all age groups) among the male, female, HIV-EI, HIV-EU and 

total HIV-exposed children, for whom it was near-equally and constantly 

present, but more: 

 multiple morbidities in <12 and 24-47 months, and single 

morbidities in 12-23 and 48+ months among the female children,  

 multiple morbidities in <24 months, and single morbidities in 24+ 

months among the male children,  
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 multiple morbidities in <24 and 48+ months, and single morbidities 

in 24-47 months among the HIV-EI children, and, 

 multiple morbidities in <36 months, and single morbidities in 36+ 

months among the HIV-EU and total HIV-exposed children;  

 present in the 0-47-month-old children, during the subsequent 12-24 month life, 

as: 

o always absent in (always-non-morbid) <25% of the male, female, HIV-EI, 

HIV-EU, and total HIV-exposed children; near-equal in the male and 

female children, and the HIV-EI and HIV-EU children,  

o always present in (always-morbid) 25-<50% of the male, female, HIV-EI, 

HIV-EU, and total HIV-exposed children; near-equal in the male and 

female children, and the HIV-EI and HIV-EU children,  

o improved in <25% of the male, female, HIV-EI, HIV-EU, and total HIV-

exposed children; hence, once morbid, the improvement was minimal; 

near-equal in the male and female children, and the HIV-EI and HIV-EU 

children,   

o newly developed (deterioration) in 25-<50% of the male, female, HIV-EI, 

HIV-EU, and total HIV-exposed children; hence, the deterioration was 

higher, even if identified as morbid once; near-equal in the male and female 

children, and the HIV-EI and HIV-EU children, and, 

o ever present in (ever-morbid) >75% of the male, female, HIV-EI, HIV-EU, 

and total HIV-exposed children; near-equal in the male and female 

children, and the HIV-EI and HIV-EU children; 

 of the types:  

o ARI (60.2%), ADD (14.7%), FUO (13.6%), skin/mucosal conditions/ 

infections (9.5%), worm infestation (1.3%), tuberculosis (TB; 0.3%) and 

others (0.3%); 

o and cumulatively: 

 ARI and ADD formed >50% of all the acute morbidities, 

 ARI, ADD, and skin/mucosal conditions/infections formed >75% 

of all the acute morbidities, and, 
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 ARI, ADD, skin/mucosal conditions/infections and FUO together 

formed >95% of all acute morbidities; 

o and with the increase in the age of the child, the: 

 ADD events decreased, 

 ARI and skin/mucosal conditions/infections events increased, 

 FUO events remained nearly constant, 

 TB was reported in higher ages among the HIV-EI children than the 

HIV-EU children, and, 

 other acute morbidities remained near-equally and constantly 

present in all ages; 

o and compared to the female children, the male children tend to have: 

 greater FUO events, and lesser ADD and ARI events in 0-11 

months,  

 lesser FUO events in 12-23 months,   

 greater ARI events, and lesser dermatological events in 36-47 

months, and, 

 other acute morbidities near-equally (present in both genders). 

 

Nearly half (44.7%) of the HIV-exposed children had indicated vitamin/mineral 

deficiencies; the presence and severity of deficiencies were higher among the HIV-EI 

children, compared to the HIV-EU children. The mean maximum number of ever deficient 

vitamins/minerals among all children was 6.6. Vitamins B (B6, B7, B2, and B3), C and E 

were commonly deficient among all the children, while vitamins A and D and iron were 

additionally deficient among the HIV-EI children. More than 50% of the HIV-EI children 

had been indicated as deficient for the vitamins B2, B3, B6, B7, C and E. The deficiencies 

of the vitamins B3 and C tend to be higher among the HIV-EU children, and of the vitamin 

B6 among the HIV-EI children. The deficiency signs/symptoms persisted in about one-

fifth of the children for >50% of the follow-up period, with a higher persistence among the 

HIV-EI children. 
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Only 1.2% of the total children were identified with chronic morbidities, and all of these 

were among the HIV-EU children. The chronic diseases/conditions were birth 

injury/congenital anomaly/cerebral palsy, cleft lip/cleft palate and epilepsy, and ichthyosis 

and bronchial asthma. All these children had acute morbidities, and some of them had 

associated developmental/language delay. On the other hand, only 0.6% of the total 

children had (psychomotor and social) developmental delay, and 1.1% had a language 

delay. Sickness absenteeism was reported in about one-in-tenth of the children; this was 

more among the male HIV-EI and the female HIV-EU children. Only 0.9% of the children 

were dead during the study, and most of these children were HIV-EU. As such, all these 

variables were excluded from the list of outcome variables and were retained only as a 

covariate. Causes and characteristics of the mortality are included in the next chapter. 
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CHAPTER 5 

RESULTS: FACTORS ASSOCIATED WITH INADEQUATE 

ANTHROPOMETRIC SCORES FOR AGE, ANAEMIA,  

ACUTE MORBIDITY, MORTALITY AND HIV INFECTION  

IN HIV-EXPOSED CHILDREN 

 

As per the plan for analysis mentioned in chapter 2 (section 4.2. and table 17), the OR and 

the p-value were ascertained to identify the key factors associated with the outcome 

indicators. As discussed in chapter 4, the outcome indicators for the BLR (BLR) were 

limited to anthropometric indices, anaemia, presence and burden of acute morbidity, and 

HIV infection. Subsequently, the child deaths were characterized, and cause(s) of deaths 

were analyzed. The covariates which were not found to be statistically significant during 

the BLR analysis are listed in annexure 11. 

  

5.1. Factors associated with the inadequate anthropometric scores for age among the 

children. 

 

The factors associated with the growth and development outcomes (ever-inadequate 

anthropometric scores for age) of the HIV-exposed children were ascertained.  

 

5.1.1. Height for age. 

 

The covariates for which the bivariate significance was obtained for the ever-inadequate 

HFA status among the children is listed in table 49. These covariates were applicable to 

the 6 sub-groups of children (children of the mothers who had undertaken PPTCT strategy 

involving ARV/ART during pregnancy or sub-group HFA-2.1, children of the mothers 

who were alive any time during the study or sub-group HFA-4, children who were ever 

breastfed or sub-group HFA-5, children who were ever started on feeds other than breast 

milk (inclusive of the non-breastfed children) or sub-group HFA-6, children who were 

anaemic ever during the study or sub-group HFA-8.2, and HIV-EI children or sub-group  
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Table 49. Covariates with statistical significance for ever-inadequate HFA among children 

(results of bivariate analysis). 

Characteristics Attributes Whether the child ever 

had inadequate HFA? 

Bivariate 

p-value 

No, % Yes, % Total, N 

Caste General 35.6 64.4 101 0.027 

SC/ST/OBC 25.0 75.0 559 

Education of father Schooled 30.5 69.5 446 0.001 

Non-schooled 18.8 81.2 213 

Age of the mother >25 years 30.2 69.8 434 0.005 

<25 years 19.9 80.1 226 

Socio-economic crisis in 

the family 

Absent 29.6 70.4 422 0.022 

Present 21.4 78.6 238 

Age of the mother at the 

marriage 

>25 years 42.9 57.1 49 0.008 

<25 years 25.5 74.5 601 

Mother ever initiated on 

ART 

No 43.3 56.7 30 0.033 

Yes 25.8 74.2 625 

Delay in starting ART for 

the mother after detecting 

HIV infection 

31+ days 29.2 70.8 339 0.040 

<30 days 21.9 78.1 274 

Anaemia in the mother  Absent 39.0 61.0 59 0.028 

Present 25.6 74.4 558 

Duration of ARV/ART 

given to the mother 

during pregnancy 

<30 days 23.3 76.7 424 <0.001 

31+ days 39.1 60.9 151 

Breastfeeding of the child 

(ever) 

Absent 36.0 64.0 114 0.011 

Present 24.4 75.6 540 

Breastfeeding duration 

for the child 

<29 weeks 30.7 69.3 231 0.003 

>29 weeks 19.7 80.3 309 
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Characteristics Attributes Whether the child ever 

had inadequate HFA? 

Bivariate 

p-value 

No, % Yes, % Total, N 

Exclusive breastfeeding 

of the child (ever) 

Absent (including breas-

tfeeding-not-initiated) 

35.0 65.0 120 0.018 

Present 24.4 75.6 532 

Mixed feeding of the 

child (ever) 

Absent 34.6 65.4 263 <0.001 

Present 20.6 79.4 379 

Provision of ARV/ART 

to mother during the 

breastfeeding period 

Partially/not covered 34.1 65.9 123 0.035 

Fully covered 24.8 75.2 520 

Age of the child at 

baseline 

>12 months 32.5 67.5 446 <0.001 

<12 months 14.5 85.5 214 

Gender of the child Female 27.2 72.8 323 0.742 

Male 26.1 73.9 337 

HIV status of the child 

(ever) 

Negative 27.4 72.6 625 0.089 

Positive 14.3 85.7 35 

Delay in starting ART to 

the child after detecting 

HIV infection 

>90 days 26.3 73.7 19 0.027 

<90 days 0.0 100.0 16 

Coverage of any 

immunization 

Immunized for age 29.8 70.2 443 0.009 

Under-immunized for age 20.3 79.7 217 

Coverage of OPV 

immunization 

Immunized for age 28.9 71.1 539 0.005 

Under-immunized for age 16.5 83.5 121 

Coverage of Hepatitis B 

immunization 

Immunized for age 28.6 71.4 588 0.002 

Under-immunized for age 11.1 88.9 72 

Coverage of DPT 

immunization 

Immunized for age 2.7 71.3 541 0.014 

Under-immunized for age 17.6 82.4 119 

Anaemia in the  child Absent 38.8 61.2 165 <0.001 
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Characteristics Attributes Whether the child ever 

had inadequate HFA? 

Bivariate 

p-value 

No, % Yes, % Total, N 

Present 22.6 77.4 495 

Anaemia status of the 

child (ever) 

Mild anaemia 28.9 71.1 152 0.025 

Moderate/severe anaemia 19.8 80.2 343 

All percentages are with respect to horizontal row total. 

 

HFA-8.4), in addition to the generic group (HFA-1), for which a BLR was done for each. 

The results of the regression which had identified significant OR is given in table 50. As 

such, despite having bivariate significance, only 11 (of the 24) covariates were found to be 

statistically significant in the BLR.  

 

(a) Generic group of HIV-exposed children (Group HFA-1): 95.3% of the eligible 660 

children were included in the analysis. The general factors associated with the ever-

inadequate HFA status among the HIV-exposed children were the underprivileged 

population (SC/ST/OBC; OR=1.644, CI=1.009-2.677; p=0.046), uneducated father (non-

schooled father; OR=2.093, CI=1.363-3.213; p=0.001), younger age of the mother at the 

marriage (<25 years; OR=2.575, CI=1.323-5.014; p=0.005), younger age of the child (<12 

months at baseline; OR=2.411, CI=1.512-3.844; p<0.001), and anaemia in the child 

(OR=2.006, CI=1.327-3.033; p=0.001). Neither the gender nor the HIV status of the child 

was linked to the inadequate HFA. 

 

(b) Children of the mothers who had undertaken PPTCT strategy involving 

ARV/ART during pregnancy (sub-group HFA-2.1): 94.3% of the eligible 592 children 

were included in the analysis. The factors associated with the ever-inadequate HFA status 

among the HIV-exposed children of the mothers who had undertaken PPTCT strategy with 

ARV/ART during pregnancy were the underprivileged population (SC/ST/OBC; OR= 

1.831, CI=1.102-3.043; p=0.020), uneducated father (non-schooled father; OR=2.187, CI= 

1.371-3.488; p=0.001), younger age of the mother at the marriage (<25 years; OR=2.249, 

CI=1.110-4.554; p=0.024), longer duration of ARV/ART given to the mother during  
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Table 50. Covariates with significant OR for ever-inadequate HFA among children (results 

of BLR). 

Group of 

children 

Characteristics Attributes N 

included 

p-value OR 95% CI 

HFA-1 

(N=660; 

Included 

in 

analysis: 

95.3%) 

Caste General 96 0.046 1.000  

SC/ST/OBC 533 1.644 1.009 2.677 

Education of 

father 

Schooled 425 0.001 1.000  

Non-schooled 204 2.093 1.363 3.213 

Age of the mother 

at the marriage 

>25 years 44 0.005 1.000  

<25 years 585 2.575 1.323 5.014 

Age of the child at 

baseline 

>12 months 423 <0.001 1.000  

<12 months 206 2.411 1.512 3.844 

Anaemia in the  

child 

Absent 154 0.001 1.000  

Present 475 2.006 1.327 3.033 

HFA-2.1 

(N=592; 

Included 

in 

analysis: 

94.3%) 

Caste General 88 0.020 1.000  

SC/ST/OBC 470 1.831 1.102 3.043 

Education of 

father 

Schooled 392 0.001 1.000  

Non-schooled 166 2.187 1.371 3.488 

Age of the mother 

at the marriage 

>25 years 39 0.024 1.000  

<25 years 519 2.249 1.110 4.554 

Duration of 

ARV/ART given 

to the mother 

during pregnancy 

<30 days 147 0.004 1.000  

31+ days 411 1.911 1.224 2.983 

Age of the child at 

baseline 

>12 months 363 <0.001 1.000  

<12 months 195 2.443 1.518 3.932 

Anaemia in the  

child 

Absent 135 0.002 1.000  

Present 423 2.008 1.298 3.106 

Schooled 404 0.003 1.000  
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Group of 

children 

Characteristics Attributes N 

included 

p-value OR 95% CI 

HFA-4 

(N=644; 

Included 

in 

analysis: 

92.4%) 

Education of 

father 

Non-schooled 191 1.952 1.258 3.029 

Age of the mother 

at the marriage 

>25 years 43 0.003 1.000  

<25 years 552 2.792 1.413 5.517 

Age of the child at 

baseline 

>12 months 397 <0.001 1.000  

<12 months 198 2.631 1.624 4.263 

Coverage of OPV 

immunization 

Immunized 

for age 

492 0.028 1.000  

Under-

immunized 

for age 

103 2.063 1.082 3.933 

Anaemia in the  

child 

Absent 134 0.001 1.000  

Present 461 2.073 1.341 3.204 

HFA-5 

(N=546; 

Included 

in 

analysis: 

95.8%) 

Caste General 74 0.018 1.000  

SC/ST/OBC 449 1.985 1.123 3.510 

Education of 

father 

Schooled 346 0.001 1.000  

Non-schooled 177 2.362 1.440 3.873 

Age of the mother 

at the marriage 

>25 years 36 0.005 1.000  

<25 years 487 2.990 1.404 6.369 

Breastfeeding 

duration for the 

child 

<29 weeks 225 0.004 1.000  

>29 weeks 298 1.875 1.217 2.890 

Age of the child at 

baseline 

>12 months 341 0.006 1.000  

<12 months 182 2.056 1.231 3.435 

Coverage of OPV 

immunization 

Immunized 

for age 

426 0.042 1.000  
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Group of 

children 

Characteristics Attributes N 

included 

p-value OR 95% CI 

Under-

immunized 

for age 

97 2.021 1.027 3.977 

Anaemia in the  

child 

Absent 118 <0.001 1.000  

Present 405 2.338 1.452 3.764 

HFA-6 

(N=653; 

Included 

in 

analysis: 

95.1%) 

Education of 

father 

Schooled 420 <0.001 1.000  

Non-schooled 201 2.188 1.409 3.398 

Age of the mother 

at the marriage 

>25 years 44 0.006 1.000  

<25 years 577 2.592 1.320 5.090 

Mixed feeding of 

the child (ever) 

Absent 253 <0.001 1.000  

Present 368 2.056 1.393 3.036 

Age of the child at 

baseline 

>12 months 421 0.001 1.000  

<12 months 200 2.384 1.460 3.895 

Anaemia in the  

child 

Absent 149 0.008 1.000  

Present 472 1.774 1.160 2.715 

HFA-8.2 

(N=495; 

Included 

in 

analysis: 

96.0%) 

Caste General 76 0.036 1.000  

SC/ST/OBC 399 1.846 1.040 3.275 

Education of 

father 

Schooled 324 0.010 1.000  

Non-schooled 151 2.012 1.182 3.424 

Age of the mother 

at the marriage 

>25 years 33 0.034 1.000  

<25 years 442 2.362 1.066 5.235 

Breastfeeding of 

the child (ever) 

Absent 70 0.034 1.000  

Present 405 1.872 1.048 3.346 

Age of the child at 

baseline 

>12 months 303 0.005 1.000  

<12 months 172 2.200 1.269 3.814 

Mild anaemia 147 0.029 1.000  
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Group of 

children 

Characteristics Attributes N 

included 

p-value OR 95% CI 

Anaemia status of 

the child (ever) 

Moderate/sev

ere anaemia 

328 1.716 1.056 2.788 

HFA-1: Generic group of HIV-exposed children; HFA-2.1: Children of the mothers who 

had undertaken PPTCT strategy involving ARV/ART during pregnancy; HFA-4: Children 

of the mothers who were alive any time during the study; HFA-5: Children who were ever 

breastfed; HFA-6: Children who were ever started on feeds other than breast milk 

(inclusive of the non-breastfed children); HFA-8.2: Children who were anaemic ever 

during the study.  

 

pregnancy (duration >30 days; OR=1.911, CI=1.224-2.983; p=0.004), younger age of the 

child (<12 months at baseline; OR=2.443, CI=1.518-3.932; p<0.001), and anaemia in the 

child (OR=2.008, CI=1.298-3.106; p=0.002). Thus, the HIV-exposed children, especially 

during the infancy, had a higher chance of having inadequate HFA, if the mothers had been 

on ARV/ART for >30 days during pregnancy; this could be due to the high ARV/ART 

coverage of the recent pregnancies and/or longer breastfeeding under the ARV/ART cover, 

or slower increase in the height during the infancy due to some unidentified biological 

reasons linked to the exposure to maternal HIV infection.  

 

(c) Children of the mothers who were alive at any time during the study (sub-group 

HFA-4): 92.4% of the eligible 644 children were included in the analysis. The factors 

associated with the ever-inadequate HFA status among the HIV-exposed children of the 

mothers who were alive any time during the study were the uneducated father (non-

schooled father; OR=1.952, CI=1.258-3.029; p=0.003), younger age of the mother at the 

marriage (<25 years; OR=2.792, CI=1.413-5.517; p=0.003), younger age of the child (<12 

months at baseline; OR=2.831, CI=1.624-4.263; p<0.001), and anaemia in the child 

(OR=2.073, CI=1.341-3.204; p=0.001). Also, among such children, due to their stronger 

association, the under-immunization of OPV could serve as a predictor for the inadequate 

HFA status (OR=2.063, CI=1.082-3.933; p=0.028); it could be that, the HIV-exposed 

children ever identified with inadequate HFA (or ill-health due to undernourishment) 
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during infancy, missed (or deferred upon advice from a health care personnel) a higher 

number of the OPV immunizations (of which 3 out of the 4 doses were scheduled in the 

infancy, as per the Universal Immunization Program) for age, despite having their mothers 

alive to take care of them; it could also be a totally-unlinked spurious association.  

 

(d) Children who were ever breastfed (sub-group HFA-5): 95.8% of the eligible 546 

children were included in the analysis. The factors associated with the ever-inadequate 

HFA status among the HIV-exposed children who were ever breastfed were the 

underprivileged population (SC/ST/OBC; OR=1.985, CI=1.123-3.510; p=0.018), 

uneducated father (non-schooled father; OR=2.362, CI=1.440-3.873; p=0.001), younger 

age of the mother at the marriage (<25 years; OR=2.990, CI=1.404-6.369; p=0.005), longer 

duration of breastfeeding for the child (breastfeeding >29 weeks; OR=1.875, CI=1.217-

2.890; p=0.004), younger age of the child (<12 months at baseline; OR=2.056, CI=1.231-

3.435; p=0.006), and anaemia in the child (OR=2.338, CI=1.452-3.764; p<0.001). Thus, 

the longer breastfeeding, possibly under ARV/ART cover for the mother, could be the 

reason for the ever-inadequate HFA status among the HIV-exposed children, especially 

during infancy. These results also implied an association between the breastfeeding and 

anaemia among the children; the ever-breastfed children had a higher chance of anaemia, 

possibly due to the longer or excessive dependence on breast milk for the infant nutrition. 

Also, among such ever-breastfed children (which in turn implied live mothers; hence, like 

in the previous sub-group HFA-4), due to their stronger association, the under-

immunization of OPV could serve as a predictor for the inadequate HFA status among the 

children (OR= 2.021, CI=1.027-3.977; p=0.042), due to the same reasons as cited above 

(in the sub-group HFA-4).  

 

(e) Children who were ever started on feeds other than breast milk (inclusive of the 

non-breastfed children; sub-group HFA-6): 95.1% of the eligible 653 children were 

included in the analysis. The factors associated with the ever-inadequate HFA status among 

the HIV-exposed children who were ever started on feeds other than breast milk were the 

uneducated father (non-schooled father; OR=2.188, CI=1.409-3.398; p<0.001), younger 

age of the mother at the marriage (<25 years; OR=2.592, CI=1.320-5.090; p=0.006), mixed 
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feeding of the child (OR=2.056, CI=1.393-3.036; p<0.001), younger age of the child (<12 

months at baseline; OR=2.384, CI=1.460-3.895; p=0.001), and anaemia in the child 

(OR=1.774, CI=1.160-2.715; p=0.008). Thus, the mixed feeding posed a risk for the 

inadequate HFA status among the HIV-exposed children, along with others.  

 

(f) Children who were anaemic ever during the study (sub-group HFA-8.2): 96.0% of 

the eligible 495 children were included in the analysis. The factors associated with the ever-

inadequate HFA status among the HIV-exposed children who were ever anaemic during 

the study were the underprivileged population (SC/ST/OBC; OR=1.846, CI=1.040-3.275; 

p=0.036), uneducated father (non-schooled father; OR=2.012, CI=1.182-3.424; p=0.010), 

younger age of the mother at the marriage (<25 years; OR=2.362, CI=1.066-5.235; 

p=0.034), breastfeeding of the child (OR=1.872, CI=1.048-3.346; p=0.034), younger age 

of the child (<12 months at baseline; OR=2.200, CI=1.269-3.814; p=0.005), and moderate 

or severe anaemia in the child (OR=1.716, CI=1.056-2.788; p=0.029). Thus, among the 

anaemic children, moderate or severe anaemia posed a higher risk for the ever-inadequate 

HFA status among the HIV-exposed children. These results also pointed to the nexus of 

breastfeeding, anaemia among the children and undernourishment (ever-inadequate HFA), 

as seen in the sub-group HFA-5.  

 

(g) HIV-EI children (sub-group HFA-8.4): Despite running a regression model with 16 

covariates, none of them were found to be significantly associated with the ever-inadequate 

HFA among the HIV-EI children, possibly due to the small numbers included in the 

analysis, a limitation of this study. As such, the key associated factors identified for the 

generic HIV-exposed group of children alone could be held good for the HIV-EI children. 

Or in other words, the ever-inadequate HFA status could not be evidently linked to the 

HIV-EI status of the children. Or, based on the bivariate statistical significance, in addition 

to those significant factors in the generic and various sub-groups of the HIV-exposed 

children, it could be hypothesized that the higher age of the mother (>25 years; p=0.005), 

socio-economic crisis in the family (p=0.022), initiation of ART for the mother (p=0.033), 

exclusive breastfeeding to the child (p=0.018), full ARV/ART coverage of mother during 

breastfeeding period (p=0.035), and shorter delay in starting ART to the child after 
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detecting the HIV infection (<90 days; p=0.027) could be linked to the ever-inadequate 

HFA status among the HIV-EI children. Further research is indicated to look into the same.  

 

5.1.2. Weight for age. 

 

The covariates for which the bivariate significance was obtained for the ever-inadequate 

WFA status among children is listed in table 51. These covariates were applicable to the 4 

sub-groups of children (children of the mothers who were alive any time during the study 

or sub-group WFA-4, children who were ever started on feeds other than breast milk 

(inclusive of the non-breastfed children) or sub-group WFA-6, children more than 15 

months of age any time during the study or sub-group WFA-7.1, and children who were 

anaemic ever during the study or sub-group WFA-8.2), in addition to the generic group 

(WFA-1), for which a BLR was done for each. The results of the regression which had 

identified significant OR is given in table 52. As such, despite having the bivariate 

significance, only 9 (of the 21) covariates were found to be statistically significant in the 

BLR.  

 

(a) Generic group of HIV-exposed children (Group WFA-1): 88.0% of the eligible 660 

children were included in the analysis. The general factors associated with the ever-

inadequate WFA status among the HIV-exposed children were the uneducated father (non-

schooled father; OR=1.651, CI=1.125-2.425; p=0.010), nil or partial ANC of the mother 

(OR=1.514, CI=1.052-2.181; p=0.026), breastfeeding ever (OR=1.970, CI=1.256-3.089; 

p=0.003), LBW (<2.5 kg; OR=1.720, CI=1.080-2.739; p=0.022), and anaemia in the child 

(OR=1.744, CI=1.172-2.596; p=0.006). Thus, the HIV status of the child was not linked to 

the inadequate WFA status. The nil or partial ANC implied less consumption of the IFA 

tablets during pregnancy, low haemoglobin status of the child and impaired assimilation of 

the nutrients from the food in the child, thereby resulting in the inadequate WFA status. 

Thus, the breastfeeding-anaemia nexus also tend to result in inadequate WFA, along with 

the inadequate HFA. 
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Table 51. Covariates with statistical significance for ever-inadequate WFA among 

children (results of bivariate analysis). 

Characteristics Attributes Whether the child ever 

had inadequate WFA? 

Bivariate 

p-value 

No, % Yes, % Total, N 

Family size >5 26.4 73.6 91 0.022 

<5 38.8 61.2 569 

Education of father Schooled 40.8 59.2 446 0.004 

Non-schooled 29.1 70.9 213 

Safely managed 

sanitation 

Used 50.9 49.1 108 0.001 

Lacked 34.4 65.6 552 

Acute morbidity among 

mothers 

Absent 39.7 60.3 441 0.035 

Present 31.0 69.0 203 

Composite morbidity 

indicator of sickness 

among mothers 

Not indicated 38.7 61.3 538 0.043 

Indicated 28.3 71.7 106 

Vitamin deficiency 

among mothers 

Absent 43.2 56.8 241 0.012 

Present 33.3 66.7 403 

BMI of mothers Normal and above 45.2 54.8 299 <0.001 

Underweight 30.0 70.0 337 

Composite nutrition 

indicator of sickness 

among mothers 

Not indicated 40.2 59.8 480 0.003 

Indicated 27.4 72.6 164 

Composite sickness 

indicator among mothers 

Not indicated 43.6 56.4 303 0.001 

Indicated 31.1 68.9 341 

ANC among mothers Full ANC received 40.2 59.8 396 0.039 

No/Partial ANC received 32.2 67.8 258 

Breastfeeding of the child 

(ever) 

Absent 50.9 49.1 114 0.001 

Present 34.1 65.9 540 
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Characteristics Attributes Whether the child ever 

had inadequate WFA? 

Bivariate 

p-value 

No, % Yes, % Total, N 

Exclusive breastfeeding 

of the child (ever) 

Absent (including breast-

feeding-not-initiated) 

49.2 50.8 120 0.002 

Present 34.4 65.6 532 

Mixed feeding of the 

child (ever) 

Absent 43.3 56.7 263 0.004 

Present 32.2 67.8 379 

Age of the child at 

baseline 

>12 months 40.6 59.4 446 0.008 

<12 months 29.9 70.1 214 

Gender of the child Male 39.2 60.8 337 0.266 

Female 35.0 65.0 323 

Birth weight of the child >2.5 kg 39.7 60.3 473 0.015 

<2.5 kg 27.6 72.4 116 

HIV status of the child 

(ever) 

Negative 37.4 62.6 625 0.474 

Positive 31.4 68.6 35 

Coverage of any 

immunization 

Immunized for age 39.7 60.3 443 0.048 

Under-immunized for age 31.8 68.2 217 

Coverage of MMR 

immunization 

Immunized for age 40.3 59.7 444 0.028 

Under-immunized for age 30.1 69.9 143 

Anaemia in the  child Absent 46.7 53.3 165 0.003 

Present 33.9 66.1 495 

Anaemia status of the 

child (ever) 

Mild anaemia 42.1 57.9 152 0.011 

Moderate/severe anaemia 30.3 69.7 343 

All percentages are with respect to horizontal row total. 

 

(b) Children of the mothers who were alive at any time during the study (sub-group 

WFA-4): 87.7% of the eligible 644 children were included in the analysis. The factors 

associated with the ever-inadequate WFA status among the children whose mothers were  
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Table 52. Covariates with significant OR for ever-inadequate WFA among children 

(results of BLR). 

Group of 

children 

Characteristics Attributes N 

included 

p-value OR 95% CI 

WFA-1 

(N=660; 

Included 

in 

analysis: 

88.0%) 

Education of 

father 

Schooled 393 0.010 1.000  

Non-schooled 188 1.651 1.125 2.425 

ANC among 

mothers 

Full ANC 

received 

362 0.026 1.000  

No/Partial 

ANC received 

219 1.514 1.052 2.181 

Breastfeeding of 

the child (ever) 

Absent 101 0.003 1.000  

Present 480 1.970 1.256 3.089 

Birth weight of 

the child 

>2.5 kg 466 0.022 1.000  

<2.5 kg 115 1.720 1.080 2.739 

Anaemia in the  

child 

Absent 144 0.006 1.000  

Present 437 1.744 1.172 2.596 

WFA-4 

(N=644; 

Included 

in 

analysis: 

87.7%) 

Education of 

father 

Schooled 383 0.049 1.000  

Non-schooled 182 1.497 1.003 2.235 

Composite 

morbidity 

indicator of 

sickness among 

mothers 

Not indicated 470 0.050 1.000  

Indicated 95 1.707 1.000 2.915 

BMI of mothers Normal and 

above 

259 <0.001 1.000  

Underweight 306 1.968 1.364 2.838 

ANC among 

mothers 

Full ANC 

received 

351 0.014 1.000  
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Group of 

children 

Characteristics Attributes N 

included 

p-value OR 95% CI 

No/Partial 

ANC received 

214 1.615 1.103 2.366 

Breastfeeding of 

the child (ever) 

Absent 98 0.002 1.000  

Present 467 2.114 1.321 3.382 

Birth weight of 

the child 

>2.5 kg 454 0.038 1.000  

<2.5 kg 111 1.671 1.029 2.714 

Anaemia in the  

child 

Absent 139 0.026 1.000  

Present 426 1.603 1.057 2.430 

WFA-6 

(N=653; 

Included 

in 

analysis: 

88.1%) 

Education of 

father 

Schooled 390 0.009 1.000  

Non-schooled 185 1.674 1.136 2.468 

ANC among 

mothers 

Full ANC 

received 

357 0.026 1.000  

No/Partial 

ANC received 

218 1.517 1.051 2.190 

Breastfeeding of 

the child (ever) 

Absent 101 0.002 1.000  

Present 474 2.011 1.281 3.156 

Birth weight of 

the child 

>2.5 kg 461 0.018 1.000  

<2.5 kg 114 1.765 1.103 2.824 

Anaemia in the  

child 

Absent 140 0.012 1.000  

Present 435 1.674 1.119 2.505 

WFA-7.1 

(N=587; 

Included 

in 

analysis: 

89.9%) 

Education of 

father 

Schooled 357 0.033 1.000  

Non-schooled 171 1.558 1.036 2.344 

ANC among 

mothers 

Full ANC 

received 

335 0.049 1.000  

No/Partial 

ANC received 

193 1.476 1.003 2.174 

Absent 96 0.027 1.000  
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Group of 

children 

Characteristics Attributes N 

included 

p-value OR 95% CI 

Breastfeeding of 

the child (ever) 

Present 432 1.700 1.064 2.716 

Gender of the 

child 

Male 263 0.016 1.000  

Female 265 1.575 1.089 2.278 

Birth weight of 

the child 

>2.5 kg 421 0.039 1.000  

<2.5 kg 107 1.662 1.027 2.692 

Anaemia in the  

child 

Absent 128 0.027 1.000  

Present 400 1.614 1.056 2.467 

WFA-8.2 

(N=495; 

Included 

in 

analysis: 

88.3%) 

Safely managed 

sanitation 

Used 64 0.023 1.000  

Lacked 373 1.923 1.096 3.374 

ANC among 

mothers 

Full ANC 

received 

273 0.002 1.000  

No/Partial 

ANC received 

164 2.043 1.311 3.185 

Birth weight of 

the child 

>2.5 kg 348 0.010 1.000  

<2.5 kg 89 2.095 1.192 3.683 

WFA-1: Generic group of HIV-exposed children; WFA-4: Children of the mothers who 

were alive any time during the study; HFA-6: Children who were ever started on feeds 

other than breast milk (inclusive of the non-breastfed children); WFA-7.1: Children more 

than 15 months of age any time during the study; HFA-8.2: Children who were anaemic 

ever during the study.  

 

alive during the study were the uneducated father (non-schooled father; OR=1.497, 

CI=1.003-2.235; p=0.049), composite morbidity indication of sickness in the mother 

(OR=1.707, CI=1.000-2.915; p=0.050), underweight mother (BMI<18.5; OR=1.968, 

CI=1.364-2.838; p<0.001), nil or partial ANC of the mother (OR=1.615, CI=1.103-2.366; 

p=0.014), breastfeeding ever (OR=2.114, CI=1.321-3.382; p=0.002), LBW (<2.5 kg; 

OR=1.671, CI=1.029-2.714; p=0.038), and anaemia in the child (OR=1.603, CI=1.057-
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2.430; p=0.026). Morbidity-indicated sickness and underweight among the mothers could 

predict the chance of inadequate WFA, possibly due to compromised feeding. 

 

(c) Children who were ever started on feeds other than breast milk (inclusive of the 

non-breastfed children; sub-group WFA-6): 88.1% of the eligible 653 children were 

included in the analysis. The factors associated with the ever-inadequate WFA status 

among the children who were ever started on feeds other than breast milk were the 

uneducated father (non-schooled father; OR=1.674, CI=1.136-2.468; p=0.009), nil or 

partial ANC of the mother (OR=1.517, CI=1.051-2.190; p=0.026), breastfeeding ever 

(OR=2.011, CI=1.281-3.156; p=0.002), LBW (<2.5 kg; OR=1.765, CI=1.103-2.824; 

p=0.018), and anaemia in the child (OR=1.674, CI=1.119-2.505; p=0.012). Thus, the key 

associated factors among this sub-group of children were the same as that of the HIV-

exposed children in general, but with a different degree of association.  

 

(d) Children more than 15 months of age any time during the study (sub-group WFA-

7.1): 89.9% of the eligible 587 children were included in the analysis. The factors 

associated with the ever-inadequate WFA status among the children >15 months of age 

during the study were the uneducated father (non-schooled father; OR=1.558, CI=1.036-

2.344; p=0.033), nil or partial ANC of the mother (OR=1.476, CI=1.003-2.174; p=0.049), 

breastfeeding ever (OR=1.700, CI=1.064-2.716; p=0.027), female gender (OR=1.575, 

CI=1.089-2.278; p=0.016), LBW (<2.5 kg; OR=1.662, CI=1.027-2.692; p=0.039), and 

anaemia in the child (OR=1.614, CI=1.056-2.467; p=0.027). Thus, above 15 months, the 

female children had a higher chance to be of inadequate WFA.  

 

(e) Children who were anaemic ever during the study (sub-group WFA-8.2): 88.3% 

of the eligible 495 children were included in the analysis. The factors associated with the 

ever-inadequate WFA status among the anaemic children were the lack of safe sanitation 

in the household (OR=1.923, CI=1.096-3.374; p=0.023), nil or partial ANC of the mother 

(OR=2.043, CI=1.311-3.185; p=0.002), and LBW (<2.5 kg; OR=2.095, CI=1.192-3.683; 

p=0.010). Thus inadequate WFA status of the anaemic children had environmental and 

maternal predictors but was not linked to the degree of severity of anaemia.  
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5.1.3. Head circumference for age. 

 

The covariates for which the bivariate significance was obtained for the ever-inadequate 

HCFA among the HIV-exposed children are listed in table 53. These covariates were 

applicable to the 11 sub-groups of children (children of the mothers who had undertaken 

PPTCT strategy involving ARV/ART during pregnancy or sub-group HCFA-2.1, children 

of the mothers who were ever initiated on ART or sub-group  HCFA-3, children of the 

mothers who were alive any time during the study or sub-group  HCFA-4, children of the 

mothers who were identified as 'sick' during the study or sub-group HCFA-4.4, children 

who were ever started on feeds other than breast milk (inclusive of the non-breastfed 

children) or sub-group HCFA-6, children more than 9 months of age any time during the 

study or sub-group HCFA-7, children more than 15 months of age any time during the 

study or sub-group HCFA-7.1, children who were vitamin/mineral deficient ever during 

the study or sub-group HCFA-8.1, children who were anaemic ever during the study or 

sub-group HCFA-8.2, children who were having acute morbidity ever during the study or 

sub-group HCFA-8.3, and the HIV-EI children or sub-group HCFA-8.4), in addition to the 

generic group (HCFA-1), for which a BLR was done for each. The results of the regression 

which had identified significant OR is given in table 54. As such, despite having the 

bivariate significance, only 10 (of the 31) covariates were found to be statistically 

significant in the BLR.  

 

(a) Generic group of HIV-exposed children (Group HCFA-1): 97.3% of the eligible 

660 children were included in the analysis. The general factors associated with the ever-

inadequate HCFA status among the HIV-exposed children were the underprivileged 

population (SC/ST/OBC; OR=2.368, CI=1.220-4.594; p=0.011), poorly-built houses (non-

electrified or kuccha or semi-pukka house; OR=2.562, CI=1.141-5.751; p=0.023), and the 

younger age of the child (<12 months at baseline; OR=11.713, CI=7.615-18.017; p<0.001). 

Thus, the HIV status of the child was not linked to inadequate HCFA. The poorly-built 

houses could be considered as a proxy indicator for the socio-economic status, with which 

the ever-inadequate HCFA status could be associated. This also indicated that, during 

infancy, there was a slower development of HC among the HIV-exposed children.  
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Table 53. Covariates with statistical significance for ever-inadequate HCFA among 

children (results of bivariate analysis). 

Characteristics Attributes Whether the child ever 

had inadequate HCFA? 

Bivariate 

p-value 

No, % Yes, % Total, N 

Caste General 84.2 15.8 101 0.023 

SC/ST/OBC 73.5 26.5 559 

Age of the mother >25 years 79.3 20.7 434 0.001 

<25 years 67.3 32.7 226 

Whether mother 

working? 

Yes 81.0 19.0 216 0.015 

No 72.3 27.7 444 

Type of house Pukka electrified house 86.7 13.3 75 0.014 

Others 73.7 26.3 585 

Mother ever initiated on 

ART 

No 93.3 6.7 30 0.017 

Yes 74.1 25.9 625 

Delay in starting ART for 

the mother after detecting 

HIV infection 

31+ days 78.2 21.8 339 0.007 

<30 days 68.6 31.4 274 

ART status of mother On ART 72.2 27.8 508 0.002 

Not on ART 86.2 13.8 109 

Composite sickness 

indicator among mothers 

Not indicated 78.5 21.5 303 0.041 

Indicated 71.6 28.4 341 

Composite sickness 

indicated among mothers 

involving nutrition 

criteria 

Nutrition criteria in 

isolation 

83.1 16.9 89 0.023 

Nutrition criteria in 

combination 

68.0 32.0 75 

ANC among mothers Full ANC received 78.3 21.7 396 0.014 

No/Partial ANC received 69.8 30.2 258 

<30 days 89.4 10.6 151 <0.001 



422 

 

Characteristics Attributes Whether the child ever 

had inadequate HCFA? 

Bivariate 

p-value 

No, % Yes, % Total, N 

Duration of ARV/ART 

given to the mother 

during pregnancy 

31+ days 69.6 30.4 424 

Place of delivery of the 

mother 

Health care facility 75.9 24.1 622 0.049 

Others 60.0 40.0 30 

Breastfeeding of the child 

(ever) 

Absent 84.2 15.8 114 0.012 

Present 73.0 27.0 540 

Mixed feeding of the 

child (ever) 

Absent 83.3 16.7 263 <0.001 

Present 69.9 30.1 379 

Provision of ARV/ART 

to mother during the 

breastfeeding period 

Partially/not covered 91.1 8.9 123 <0.001 

Fully covered 71.7 28.3 520 

Age of the child at 

baseline 

>12 months 90.4 9.6 446 <0.001 

<12 months 43.5 56.5 214 

Gender of the child Female 79.9 20.1 323 0.006 

Male 70.6 29.4 337 

HIV status of the child 

(ever) 

Negative 75.5 24.5 625 0.355 

Positive 68.6 31.4 35 

Duration of total life of 

the child on ART 

>50% 100.0 0.0 11 0.004 

<50% 46.2 53.8 13 

Coverage of any 

immunization 

Immunized for age 81.3 18.7 443 <0.001 

Under-immunized for age 62.7 37.3 217 

Coverage of OPV 

immunization 

Immunized for age 78.7 21.3 539 <0.001 

Under-immunized for age 59.5 40.5 121 

Coverage of Hepatitis B 

immunization 

Immunized for age 77.2 22.8 588 <0.001 

Under-immunized for age 58.3 41.7 72 
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Characteristics Attributes Whether the child ever 

had inadequate HCFA? 

Bivariate 

p-value 

No, % Yes, % Total, N 

Coverage of DPT 

immunization 

Immunized for age 78.4 21.6 541 <0.001 

Under-immunized for age 60.5 39.5 119 

Coverage of Measles 

immunization 

Immunized for age 78.3 21.7 572 0.010 

Under-immunized for age 63.2 36.8 57 

Coverage of MMR 

immunization 

Immunized for age 83.1 16.9 444 0.028 

Under-immunized for age 68.5 31.5 143 

Acute morbidity events 

among children per 

month of follow-up 

<0.5 per month 79.0 21.0 415 0.001 

>0.5 per month 63.0 37.0 108 

Maximum no. of deficient 

vitamins/minerals ever 

indicated in the child 

1-6 80.1 19.9 156 0.014 

>6 67.6 32.4 139 

Anaemia in the  child Absent 83.6 16.4 165 0.004 

Present 72.3 27.7 495 

Anaemia status of the 

child (ever) 

Mild anaemia 80.3 19.7 152 0.009 

Moderate/severe anaemia 68.8 31.2 343 

Death of the child during 

the study 

Absent 75.7 24.3 654 0.001 

Present 16.7 83.3 6 

All percentages are with respect to horizontal row total. 

 

(b) Children of the mothers who had undertaken PPTCT strategy involving 

ARV/ART during pregnancy (sub-group HCFA-2.1): 96.3% of the eligible 592 

children were included in the analysis. The factors associated with the ever-inadequate 

HCFA status among the HIV-exposed children whose mothers had undertaken PPTCT 

strategy involving ARV/ART during pregnancy were the underprivileged population 

(SC/ST/OBC; OR=2.431, CI=1.227-4.817; p=0.011), poorly-built houses (non-electrified 

or kuccha or semi-pukka house; OR=2.781, CI=1.191-6.494; p=0.018), longer duration of  
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Table 54. Covariates with significant OR for ever-inadequate HCFA among children 

(results of BLR). 

Group of 

children 

Characteristics Attributes N 

included 

p-value OR 95% CI 

HCFA-1 

(N=660; 

Included 

in 

analysis: 

97.3%) 

Caste General 98 0.011 1.000  

SC/ST/OBC 544 2.368 1.220 4.594 

Type of house Pukka electri-

fied house 

73 0.023 1.000  

Others 569 2.562 1.141 5.751 

Age of the child at 

baseline 

>12 months 433 <0.001 1.000  

<12 months 209 11.713 7.615 18.017 

HCFA-

2.1 

(N=592; 

Included 

in 

analysis: 

96.3%) 

Caste General 89 0.011 1.000  

SC/ST/OBC 481 2.431 1.227 4.817 

Type of house Pukka electri-

fied house  

66 0.018 1.000  

Others 504 2.781 1.191 6.494 

Duration of 

ARV/ART given 

to the mother 

during pregnancy 

<30 days 148 0.041 1.000  

31+ days 422 1.956 1.027 3.725 

Age of the child at 

baseline 

>12 months 372 <0.001 1.000  

<12 months 198 10.300 6.453 16.441 

HCFA-3 

(N=630; 

Included 

in 

analysis: 

95.6%) 

Caste General 94 0.011 1.000   

SC/ST/OBC 508 2.366 1.215 4.606 

Type of house Pukka electri-

fied house 

71 0.020 1.000   

Others 531 2.604 1.159 5.848 

Age of the child at 

baseline 

>12 months 394 <0.001 1.000   

<12 months 208 11.420 7.353 17.736 
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Group of 

children 

Characteristics Attributes N 

included 

p-value OR 95% CI 

HCFA-4 

(N=644; 

Included 

in 

analysis: 

93.8%) 

Caste General 92 0.017 1.000   

SC/ST/OBC 512 2.287 1.157 4.520 

Type of house Pukka electri-

fied house 

72 0.028 1.000   

Others 532 2.476 1.103 5.558 

Age of the child at 

baseline 

>12 months 400 <0.001 1.000   

<12 months 204 11.209 7.211 17.425 

Gender of the 

child 

Female 296 0.033 1.000   

Male 308 1.612 1.039 2.498 

HCFA-

4.4 

(N=164; 

Included 

in 

analysis: 

100.0%) 

Age of the child at 

baseline 

>12 months 121 <0.001 1.000   

<12 months 43 6.594 2.605 16.693 

Coverage of any 

immunization 

Immunized 

for age 

112 0.003 1.000   

Under-

immunized 

for age 

52 4.590 1.667 12.639 

HCFA-6 

(N=653; 

Included 

in 

analysis: 

96.8%) 

Caste General 96 0.012 1.000   

SC/ST/OBC 536 2.369 1.212 4.631 

Type of house Pukka electri-

fied house 

72 0.011 1.000   

Others 560 3.011 1.286 7.051 

Mixed feeding of 

the child (ever) 

Absent 260 0.015 1.000   

Present 372 1.773 1.118 2.813 

Age of the child at 

baseline 

>12 months 429 <0.001 1.000   

<12 months 203 11.429 7.373 17.715 

Gender of the 

child 

Female 312 0.038 1.000   

Male 320 1.584 1.025 2.448 
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Group of 

children 

Characteristics Attributes N 

included 

p-value OR 95% CI 

HCFA-7 

(N=629; 

Included 

in 

analysis: 

97.6%) 

Caste General 96 0.010 1.000   

SC/ST/OBC 518 2.479 1.244 4.938 

Type of house Pukka electri-

fied house 

70 0.016 1.000   

Others 544 2.996 1.226 7.319 

Age of the child at 

baseline 

>12 months 433 <0.001 1.000   

<12 months 181 10.369 6.503 16.536 

HCFA-

7.1 

(N=587; 

Included 

in 

analysis: 

97.6%) 

Caste General 91 0.009 1.000   

SC/ST/OBC 482 2.705 1.279 5.724 

Type of house Pukka electri-

fied house 

66 0.020 1.000   

Others 507 3.115 1.197 8.106 

Age of the child at 

baseline 

>12 months 433 <0.001 1.000   

<12 months 140 11.058 6.824 17.919 

Anaemia in the  

child 

Absent 134 0.038 1.000   

Present 439 2.086 1.043 4.171 

HCFA-

8.1 

(N=295; 

Included 

in 

analysis: 

98.6%) 

Caste General 35 0.044 1.000   

SC/ST/OBC 256 3.479 1.032 11.730 

Age of the child at 

baseline 

>12 months 206 <0.001 1.000   

<12 months 85 15.760 7.901 31.438 

Maximum no. of 

deficient vitamins/ 

minerals ever ind-

icated in the child 

1-6 154 0.016 1.000   

>6 137 2.309 1.171 4.554 

Anaemia in the  

child 

Absent 51 0.014 1.000   

Present 240 8.112 1.524 43.178 

Caste General 77 0.003 1.000   
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Group of 

children 

Characteristics Attributes N 

included 

p-value OR 95% CI 

HCFA-

8.2 

(N=495; 

Included 

in 

analysis: 

98.4%) 

SC/ST/OBC 410 3.127 1.467 6.667 

Type of house Pukka electri-

fied house 

56 0.018 1.000   

Others 431 2.993 1.203 7.450 

Age of the child at 

baseline 

>12 months 312 <0.001 1.000   

<12 months 175 9.053 5.619 14.585 

Gender of the 

child 

Female 229 0.018 1.000   

Male 258 1.778 1.102 2.870 

Anaemia status of 

the child (ever) 

Mild anaemia 152 0.027 1.000   

Moderate/sev

ere anaemia 

335 1.833 1.072 3.137 

HCFA-

8.3 

(N=523; 

Included 

in 

analysis: 

98.1%) 

Caste General 68 0.023 1.000   

SC/ST/OBC 445 2.590 1.141 5.878 

Type of house Pukka electri-

fied house 

63 0.009 1.000   

Others 450 3.272 1.339 7.993 

Age of the child at 

baseline 

>12 months 349 <0.001 1.000   

<12 months 164 11.234 6.918 18.242 

HCFA-1: Generic group of HIV-exposed children; HCFA-2.1: Children of the mothers 

who had undertaken PPTCT strategy involving ARV/ART during pregnancy; HCFA-3: 

Children of the mothers who were ever initiated on ART; HCFA-4: Children of the mothers 

who were alive any time during the study; HCFA-4.4: Children of the mothers who were 

identified as 'sick' during the study; HCFA-6: Children who were ever started on feeds 

other than breast milk (inclusive of the non-breastfed children); HCFA-7: Children more 

than 9 months of age any time during the study; HCFA-7.1: Children more than 15 months 

of age any time during the study; HCFA-8.1: Children who were vitamin/mineral deficient 

ever during the study; HCFA-8.2: Children who were anaemic ever during the study; 

HCFA-8.3: Children who were having acute morbidity ever during the study.  
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ARV/ART given to the mother during pregnancy (>30 days; OR=1.956, CI=1.027-3.725;  

p=0.041), and the younger age of the child (<12 months at baseline; OR=10.300, CI=6.453-

16.441; p<0.001). Thus, the HIV-exposed children, especially during infancy, had a higher 

chance of having inadequate HCFA, if the mothers had been on ARV/ART for >30 days 

during pregnancy; this could be due to the high ARV/ART coverage of recent pregnancies 

and/or longer breastfeeding under ARV/ART cover, or slower increase in the head 

circumference during infancy due to some unidentified biological reasons linked to 

exposure to maternal HIV infection.  

 

(c) Children of the mothers who were ever initiated on ART (sub-group HCFA-3): 

95.6% of the eligible 630 children were included in the analysis. The factors associated 

with the ever-inadequate HCFA status among the HIV-exposed children whose mothers 

were ever initiated on ART were the underprivileged population (SC/ST/OBC; OR=2.366, 

CI=1.215-4.606; p=0.011), poorly-built houses (non-electrified or kuccha or semi-pukka 

house; OR=2.604, CI=1.159-5.848; p=0.020), and the younger age of the child (<12 

months at baseline; OR=11.420, CI=7.353-17.736; p<0.001). Thus, the key associated 

factors among this sub-group of children were the same as that of the HIV-exposed children 

in general, but with a different degree of association.  

 

(d) Children of the mothers who were alive at any time during the study (sub-group 

HCFA-4): 93.8% of the eligible 644 children were included in the analysis. The factors 

associated with the ever-inadequate HCFA status among the HIV-exposed children whose 

mothers were alive any time during the study were the underprivileged population 

(SC/ST/OBC; OR=2.287, CI=1.157-4.520; p=0.017), poorly-built houses (non-electrified 

or kuccha or semi-pukka house; OR=2.476, CI=1.103-5.558; p=0.028), younger age of the 

child (<12 months at baseline; OR=11.209, CI=7.211-17.425; p<0.001), and the male 

gender (OR=1.612, CI=1.039-2.498; p=0.033). Thus, the male children of live mothers had 

a higher chance to be of inadequate HCFA.  

 

(e) Children of the mothers who were identified as 'sick' during the study (sub-group 

HCFA-4.4): Even though this sub-group was expected to include a larger group of the 
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children of sick mothers, by virtue of the covariate which triggered the analysis, this sub-

group was restricted only to the children of nutritionally sick mothers (mothers who were 

identified as 'sick' due to the nutritional factors). All the eligible 164 children were included 

in the analysis. The ever-inadequate HCFA status among the HIV-exposed children whose 

mothers were identified as 'nutritionally sick' during the study was found to be associated 

with the younger age of the child (<12 months at baseline; OR=6.594, CI=2.605-16.693; 

p<0.001). Also, among such children, due to their stronger association, the under-

immunization of any vaccine (included in Universal Immunization Program) could serve 

as a predictor for the inadequate HCFA status (OR=4.590, CI=1.667-12.639; p=0.003); it 

could be that the HIV-exposed children identified with the inadequate HCFA status (or ill-

health due to undernourishment) during the infancy, missed higher number of 

immunizations for age, probably due to the ill-health of their mothers on nutritional 

grounds; unless this was a spurious association. 

 

(f) Children who were ever started on feeds other than breast milk (inclusive of the 

non-breastfed children; sub-group HCFA-6): 96.8% of the eligible 653 children were 

included in the analysis. The factors associated with the ever-inadequate HCFA status 

among the HIV-exposed children who were ever started on feeds other than breast milk 

were the underprivileged population (SC/ST/OBC; OR=2.369, CI=1.212-4.631; p= 0.012), 

poorly-built houses (non-electrified or kuccha or semi-pukka house; OR=3.011, CI=1.286-

7.051; p=0.011), mixed feeding of the child (OR=1.773, CI=1.118-2.813; p=0.015), 

younger age of the child (<12 months at baseline; OR=11.429, CI=7.373-17.715; p<0.001), 

and the male gender (OR=1.584, CI=1.025-2.448; p=0.038). Thus, the mixed-feeding 

posed a risk for the inadequate HCFA status among the HIV-exposed children, especially 

the male children and infants, along with the other factors.   

 

(g) Children more than 9 months of age any time during the study (sub-group HCFA-

7): 97.6% of the eligible 629 children were included in the analysis. The factors associated 

with the ever-inadequate HCFA status among the HIV-exposed children >9 months of age 

any time during the study were the underprivileged population (SC/ST/OBC; OR=2.479, 

CI=1.244-4.938; p=0.010), poorly-built houses (non-electrified or kuccha or semi-pukka 
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house; OR=2.996, CI=1.226-7.319; p=0.016), and the younger age of the child (<12 

months at baseline; OR=10.369, CI=6.503-16.536; p<0.001). Thus, the key associated 

factors among this sub-group of children were the same as that of the HIV-exposed children 

in general, but with a different degree of association.  

 

(h) Children more than 15 months of age any time during the study (sub-group 

HCFA-7.1): 97.6% of the eligible 587 children were included in the analysis. The factors 

associated with the ever-inadequate HCFA status among the HIV-exposed children >15 

months of age any time during the study were the underprivileged population (SC/ST/ 

OBC; OR=2.705, CI=1.279-5.724; p=0.009), poorly-built houses (non-electrified or 

kuccha or semi-pukka house; OR=3.115, CI=1.197-8.106; p=0.020), younger age of the 

child (<12 months at baseline; OR=11.058, CI=6.824-17.919; p<0.001), and anaemia in 

the child (OR=2.086, CI=1.043-4.171; p=0.038). Thus, the anaemia posed a risk for the 

inadequate HCFA status among the HIV-exposed children of age >15 months, along with 

the other factors. Also, the cohort of children recruited at the age <12 months, who 

otherwise had a higher chance of inadequate HCFA status, continued to have the same, 

even after 15 months of age. 

 

(i) Children who were vitamin/mineral deficient ever during the study (sub-group 

HCFA-8.1): 98.6% of the eligible 295 children were included in the analysis. The factors 

associated with the ever-inadequate HCFA status among the HIV-exposed children who 

were ever vitamin/mineral deficient during the study were the underprivileged population 

(SC/ST/OBC; OR=3.479, CI=1.032-11.730; p=0.044), younger age of the child (<12 

months at baseline; OR=15.760, CI=7.901-31.438; p<0.001), higher number of indicated 

deficient vitamins/minerals in the child (> 6 deficient vitamins/minerals; OR=2.309, CI= 

1.171-4.554; p=0.016), and anaemia in the child (OR=8.112, CI=1.524-43.178; p=0.014). 

Thus, among the vitamin/mineral deficient HIV-exposed children, both the anaemia and 

more-severe deficiencies were associated with the inadequate HCFA status. 

 

(j) Children who were anaemic ever during the study (sub-group HCFA-8.2): 98.4% 

of the eligible 495 children were included in the analysis. The factors associated with the 
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ever-inadequate HCFA status among the HIV-exposed children who were ever anaemic 

during the study were the underprivileged population (SC/ST/OBC; OR=3.127, CI= 1.467-

6.667; p=0.003), poorly-built houses (non-electrified or kuccha or semi-pukka house; 

OR=2.993, CI=1.203-7.450; p=0.018),  younger age of the child (<12 months at baseline; 

OR=9.053, CI=5.619-14.585; p<0.001), male gender (OR=1.778, CI=1.102-2.870; 

p=0.018), and moderate or severe anaemia in the child (OR=1.833, CI=1.072-3.137; 

p=0.027). Thus, among the anaemic children, moderate or severe anaemia posed a higher 

risk for the ever-inadequate HCFA status among the HIV-exposed children.  

 

(k) Children who were having acute morbidity ever during the study (sub-group 

HCFA-8.3): 98.1% of the eligible 523 children were included in the analysis. The factors 

associated with the ever-inadequate HCFA status among the HIV-exposed children having 

acute morbidity ever during the study were the underprivileged population (SC/ST/OBC; 

OR=2.590, CI=1.141-5.878; p=0.023), poorly-built houses (non-electrified or kuccha or 

semi-pukka house; OR=3.272, CI=1.339-7.993; p=0.009), and the younger age of the child 

(<12 months at baseline; OR=11.234, CI=6.918-18.242; p<0.001). Thus, among the 

morbid children, no association was observed between the ever-inadequate HCFA status 

and the degree of burden of acute morbidity. Thus, the key associated factors among this 

sub-group of children were the same as that of the HIV-exposed children in general, but 

with a different degree of association. 

 

(l) HIV-EI children (sub-group HCFA-8.4): Despite running a regression model with 19 

covariates, none of them were found to be significantly associated with the ever-inadequate 

HCFA status among the HIV-EI children, possibly due to the small numbers included in 

the analysis, a limitation of this study. As such, the key factors identified for the generic 

HIV-exposed group of children alone could be held good for the HIV-EI children. Or in 

other words, the ever-inadequate HCFA status could not be evidently linked to the HIV-EI 

status of the children. Or, based on the bivariate statistical significance, in addition to those 

significant factors identified in the generic and various sub-groups of the HIV-exposed 

children, it could be hypothesized that the higher age of the mother (>25 years; p=0.001), 

working mother (p=0.015), initiation of ART for the mother (p=0.017), nil or partial ANC 
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of the mother (p=0.014), breastfeeding ever (p=0.012), full ARV/ART coverage of mother 

during breastfeeding period (p<0.001), and shorter life duration of the child on ART 

(<50%; p=0.004) could also be associated with the ever-inadequate HCFA status among 

the HIV-EI children. Further research is indicated to look into the same.  

 

5.1.4. Mid upper arm circumference for age. 

 

The covariates for which bivariate significance was obtained for the ever-inadequate 

MUACFA status among the HIV-exposed children are listed in table 55. These covariates 

were applicable to the 4 sub-groups of children (children of the mothers who were alive 

any time during the study or sub-group MUACFA-4, children who were ever started on 

feeds other than breast milk (inclusive of the non-breastfed children) or sub-group 

MUACFA-6, children who were vitamin/mineral deficient ever during the study or sub-

group MUACFA-8.1, and children who were anaemic ever during the study or sub-group 

MUACFA-8.2), in addition to the generic group (MUACFA-1), for which a BLR was done 

for each. The results of the regression which had identified significant OR is given in table 

56. As such, despite having the bivariate significance, only 6 (of the 13) covariates were 

found to be statistically significant in the BLR.  

 

(a) Generic group of HIV-exposed children (Group MUACFA-1): 88.3% of the eligible 

660 children were included in the analysis. The general factors associated with the ever-

inadequate MUACFA status among the HIV-exposed children were the LBW (<2.5kg; 

OR=1.838, CI=1.178-2.867; p=0.007), HIV infection in the child (OR=3.293, CI=1.524-

7.117; p=0.002), and the indication of vitamin A deficiency in the child (OR=1.881, 

CI=1.135-3.117; p=0.014). As such, the HIV infection of the child was linked to inadequate 

HCFA. The signs/symptoms of vitamin A deficiency and LBW were also associated with 

inadequate MUACFA status.  

 

(b) Children of the mothers who were alive at any time during the study (sub-group 

MUACFA-4): 88.0% of the eligible 644 children were included in the analysis. The factors 

associated with ever-inadequate MUACFA status among the HIV-exposed children with  
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Table 55. Covariates with statistical significance for ever-inadequate MUACFA among 

children (results of bivariate analysis). 

Characteristics Attributes Whether the child ever had 

inadequate MUACFA? 

Bivariate 

p-value 

No, % Yes, % Total 

Family size >5 59.3 40.7 91 0.002 

<5 74.7 25.3 569 

Education of father Schooled 75.6 24.4 446 0.012 

Non-schooled 66.2 33.8 213 

BMI of mothers Normal and above 77.3 22.7 299 0.011 

Underweight 68.2 31.8 337 

Place of delivery of the 

mother 

Health care facility 73.5 26.5 622 0.044 

Others 56.7 43.3 30 

Mixed feeding of the child 

(ever) 

Absent 78.3 21.7 263 0.008 

Present 68.9 31.1 379 

Age of the child at baseline >12 months 74.7 25.3 446 0.083 

<12 months 68.2 31.8 214 

Gender of the child Female 75.9 24.1 323 0.065 

Male 69.4 30.6 337 

Birth weight of the child >2.5 kg 76.1 23.9 473 0.004 

<2.5 kg 62.9 37.1 116 

HIV status of the child 

(ever) 

Negative 74.1 25.9 625 <0.001 

Positive 45.7 54.3 35 

Persistence of vitamin/ 

mineral deficiency among 

ever deficient children 

<50% of time 75.3 24.7 231 0.023 

>50% of time 
60.9 39.1 64 

Vitamin A deficiency in the 

child 

Not indicated 74.1 25.9 564 0.032 

Indicated 63.5 36.5 96 

Mild anaemia 77.6 22.4 152 0.045 
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Characteristics Attributes Whether the child ever had 

inadequate MUACFA? 

Bivariate 

p-value 

No, % Yes, % Total 

Anaemia status of the child 

(ever) 

Moderate/severe 

anaemia 

68.8 31.2 343 

Death of the child during the 

study 

Absent 73.1 26.9 654 0.002 

Present 16.7 83.3 6 

All percentages are with respect to horizontal row total. 

 

live mothers were the underweight mother (BMI <18.5; OR=1.552, CI=1.049-2.296; 

p=0.028), low birth weight (<2.5kg; OR=1.650, CI=1.044-2.606; p=0.032), HIV infection 

in the child (OR=3.385, CI=1.533-7.474; p=0.003), and the indication of vitamin A 

deficiency in the child (OR=1.719, CI=1.023-2.887; p=0.041). Thus, in addition to the key 

factors in general, the nutritional status of the mothers (underweight) was also associated 

with the inadequate MUACFA among the children. 

 

(c) Children who were ever started on feeds other than breast milk (inclusive of the 

non-breastfed children; sub-group MUACFA-6): 88.1% of the eligible 653 children 

were included in the analysis. The factors associated with the ever-inadequate MUACFA 

status among the HIV-exposed children who were ever started on feeds other than breast 

milk were the mixed feeding of the child (OR=1.528, CI=1.024-2.281; p=0.038), LBW 

(<2.5kg; OR=1.774, CI=1.125-2.794; p=0.013), HIV infection in the child (OR=3.368, 

CI=1.524-7.441; p=0.003), and the indication of vitamin A deficiency in the child 

(OR=1.849, CI=1.098-3.113; p=0.021). Thus, in addition to the general factors, mixed 

feeding was also associated with inadequate MUACFA among the children. 

 

(d) Children who were vitamin/mineral deficient ever during the study (sub-group 

MUACFA-8.1): 88.1% of the eligible 295 children were included in the analysis. The 

factors associated with the ever-inadequate MUACFA status among the HIV-exposed 

children who were ever vitamin/mineral deficient during the study were the male gender 

(OR=1.848, CI=1.026-3.327; p=0.041), low birth weight (<2.5kg; OR=2.414, CI=1.212- 
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Table 56. Covariates with significant OR for ever-inadequate MUACFA among children 

(results of BLR). 

Group of 

children 

Characteristics Attributes N 

included 

p-value OR 95% CI 

MUACF

A-1 

(N=660; 

Included 

in 

analysis: 

88.3%) 

Birth weight of 

the child 

>2.5 kg 468 0.007 1.000  

<2.5 kg 115 1.838 1.178 2.867 

HIV status of the 

child (ever) 

Negative 553 0.002 1.000  

Positive 30 3.293 1.524 7.117 

Vitamin A defici-

ency in the child 

Not indicated 500 0.014 1.000  

Indicated 83 1.881 1.135 3.117 

MUACF

A-4 

(N=644; 

Included 

in 

analysis: 

88.0%) 

BMI of mothers Normal and 

above 

260 0.028 1.000  

Underweight 307 1.552 1.049 2.296 

Birth weight of 

the child 

>2.5 kg 456 0.032 1.000  

<2.5 kg 111 1.650 1.044 2.606 

HIV status of the 

child (ever) 

Negative 538 0.003 1.000  

Positive 29 3.385 1.533 7.474 

Vitamin A defici-

ency in the child 

Not indicated 486 0.041 1.000  

Indicated 81 1.719 1.023 2.887 

MUACF

A-6 

(N=653; 

Included 

in 

analysis: 

88.1%) 

Mixed feeding of 

the child (ever) 

Absent 234 0.038 1.000  

Present 341 1.528 1.024 2.281 

Birth weight of 

the child 

>2.5 kg 461 0.013 1.000  

<2.5 kg 114 1.774 1.126 2.794 

HIV status of the 

child (ever) 

Negative 546 0.003 1.000  

Positive 29 3.368 1.524 7.441 

Vitamin A defici-

ency in the child 

Not indicated 493 0.021 1.000  

Indicated 82 1.849 1.098 3.113 

Child’s gender Female 136 0.041 1.000  
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Group of 

children 

Characteristics Attributes N 

included 

p-value OR 95% CI 

MUACF

A-8.1 

(N=295; 

Included 

in 

analysis: 

88.1%) 

Male 124 1.848 1.026 3.327 

Birth weight of 

the child 

>2.5 kg 209 0.012 1.000  

<2.5 kg 51 2.414 1.212 4.807 

HIV status of the 

child (ever) 

Negative 241 0.024 1.000  

Positive 19 3.360 1.173 9.627 

Vitamin A defici-

ency in the child 

Not indicated 177 0.005 1.000  

Indicated 83 2.395 1.301 4.409 

MUACF

A-8.2 

(N=495; 

Included 

in 

analysis: 

88.7%) 

Birth weight of 

the child 

>2.5 kg 350 0.028 1.000  

<2.5 kg 89 1.756 1.062 2.905 

HIV status of the 

child (ever) 

Negative 412 0.001 1.000  

Positive 27 4.036 1.795 9.073 

MUACFA-1: Generic group of HIV-exposed children; MUACFA-4: Children of the 

mothers who were alive any time during the study; MUACFA-6: Children who were ever 

started on feeds other than breast milk (inclusive of the non-breastfed children; MUACFA-

8.1: Children who were vitamin/mineral deficient ever during the study; MUACFA-8.2: 

Children who were anaemic ever during the study. 

 

4.807; p=0.012), HIV infection in the child (OR=3.360, CI=1.173-9.627; p=0.024), and 

the indication of vitamin A deficiency in the child (OR=2.395, CI=1.301-4.409; p=0.005). 

Thus, in addition to the general key associated factors, the vitamin/mineral deficient male 

children also had a higher chance for the inadequate MUACFA. 

 

(e) Children who were anaemic ever during the study (sub-group MUACFA-8.2): 

88.7% of the eligible 495 children were included in the analysis. The factors associated 

with the ever-inadequate MUACFA status among the HIV-exposed children who were 
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ever- anaemic during the study were the LBW (<2.5kg; OR=1.756, CI=1.062-2.905; p= 

0.028) and the HIV infection in the child (OR=4.036, CI=1.795-9.073; p=0.001). Thus, 

among the anaemic children, no association was observed between the ever-inadequate 

MUACFA status and the degree of severity of anaemia. As such, the key associated factors 

among this sub-group of children were the same as that of the HIV-exposed children in 

general, but with a different degree of association. 

 

5.2. Factors associated with the anaemia among the children. 

 

The covariates for which the bivariate significance was obtained for the ever-inadequate 

Hb status (presence of anaemia) among the HIV-exposed children are listed in table 57. 

These covariates were applicable to the 5 sub-groups of children (children of the mothers 

who had undertaken PPTCT strategy involving ARV/ART during pregnancy or sub-group 

Hb-2.1, children of the mothers who were ever initiated on ART or sub-group  Hb-3, 

children of the mothers who were alive any time during the study or sub-group  Hb-4, 

children who were ever breastfed or sub-group Hb-5, children more than 15 months of age 

any time during the study or sub-group Hb-7.1), in addition to the generic group (Hb-1), 

for which a BLR was done for each. The results of the regression which had identified 

significant OR is given in table 58. As such, despite having the bivariate significance, only 

10 (of the 23) covariates were found to be statistically significant in the BLR.  

 

(a) Generic group of HIV-exposed children (Group Hb-1): 95.9% of the eligible 660 

children were included in the analysis. The general factors associated with the anaemia 

among the HIV-exposed children were the younger age of the mother (<25 years; OR= 

1.690, CI=1.101-2.595; p=0.016), initiation of ART for the mother (OR=3.499, CI=1.583-

7.737; p=0.002), presence of acute morbidity in the child (OR=1.748, CI=1.120-2.728; 

p=0.014) and the ever-inadequate HFA status in the child (OR=1.855, CI=1.237-2.781; 

p=0.003). Also, due to their stronger association, the under-immunization of any vaccine 

(included in the Universal Immunization Program) could serve as a predictor for the 

anaemia (OR=1.655, CI=1.069-2.562; p=0.024); it could be that the HIV-exposed children 

with anaemia tend to miss a higher number of immunizations for age; unless this was a  
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Table 57. Covariates with statistical significance for ever-inadequate Hb among children 

(results of bivariate analysis). 

Characteristics Attributes Whether the child ever 

anaemic? 

Bivariate 

p-value 

No, % Yes, % Total, N 

Age of the mother >25 years 29.3 70.7 434 <0.001 

<25 years 16.8 83.2 226 

Whether mother working? Yes 30.1 69.9 216 0.035 

No 22.5 77.5 444 

Mother ever initiated on ART No 56.7 43.3 30 <0.001 

Yes 23.4 76.6 625 

Age of mother at start of ART 

(years) 

>25 years 26.9 73.1 227 <0.001 

<25 years 21.2 78.8 386 

BMI of mothers Normal and above 29.1 70.9 299 0.015 

Underweight 20.8 79.2 337 

Anaemia in the mother Absent 39.0 61.0 59 0.002 

Present 21.3 78.7 558 

Composite nutrition indicator 

of sickness among mothers 

Not indicated 26.7 73.3 480 0.047 

Indicated 18.9 81.1 164 

Mother's ARV/ART status 

during pregnancy 

On ARV/ART 24.2 75.8 575 0.046 

Not on ARV/ART 35.3 64.7 68 

Duration of ARV/ART given to 

the mother during pregnancy 

<30 days 33.1 66.9 151 0.003 

31+ days 21.0 79.0 424 

Breastfeeding of the child 

(ever) 

Absent 32.5 67.5 114 0.041 

Present 23.3 76.7 540 

Breastfeeding duration for the 

child 

<29 weeks 29.0 71.0 231 0.007 

>29 weeks 19.1 80.9 309 

Weaning at <6 months and 

within two weeks 

Done 29.8 70.2 141 0.019 

Not done 20.2 79.8 387 
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Characteristics Attributes Whether the child ever 

anaemic? 

Bivariate 

p-value 

No, % Yes, % Total, N 

Provision of ARV/ART to 

mother during the breastfeeding 

period 

Partially/not 

covered 

33.3 66.7 123 0.009 

Fully covered 22.1 77.9 520 

Age of the child at baseline >12 months 28.7 71.3 446 0.002 

<12 months 17.3 82.7 214 

Gender of the child Female 28.2 71.8 323 0.065 

Male 22.0 78.0 337 

HIV status of the child (ever) Negative 25.9 74.1 625 0.021 

Positive 8.6 91.4 35 

Coverage of any immunization Immunized for age 28.7 71.3 443 0.002 

Under-immunized 

for age 

17.5 82.5 217 

Coverage of MMR 

immunization 

Immunized for age 26.8 73.2 444 0.009 

Under-immunized 

for age 

16.1 83.9 143 

Acute morbidity among 

children (ever) 

Absent 36.5 63.5 137 <0.001 

Present 22.0 78.0 523 

Inadequate HFA among 

children (ever) 

Absent 36.4 63.6 176 <0.001 

Present 20.9 79.1 484 

Inadequate WFA among 

children (ever) 

Absent 31.4 68.6 245 0.003 

Present 21.2 78.8 415 

Inadequate HCFA among 

children (ever) 

Absent 27.8 72.2 496 0.004 

Present 16.5 83.5 164 

Any inadequate anthropometric 

measurement for age (ever) 

Absent 36.1 63.9 119 0.002 

Present 22.6 77.4 541 

All percentages are with respect to horizontal row total. 
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Table 58. Covariates with significant OR for ever-inadequate Hb among children (results 

of BLR). 

Group of 

children 

Characteristics Attributes N 

included 

p-

value 

OR 95% CI 

Hb-1 

(N=660; 

Included 

in 

analysis: 

95.9%) 

Age of the mother >25 years 411 0.016 1.000  

<25 years 222 1.690 1.101 2.595 

Mother ever initiated 

on ART 

No 29 0.002 1.000  

Yes 604 3.499 1.583 7.737 

Coverage of any 

immunization 

Immunized for 

age 

424 0.024 1.000  

Under-immunized 

for age 

209 1.655 1.069 2.562 

Acute morbidity 

among children ever 

Absent 128 0.014 1.000  

Present 505 1.748 1.120 2.728 

Inadequate HFA 

among children ever 

Absent 169 0.003 1.000  

Present 464 1.855 1.237 2.781 

Hb-2.1 

(N=592; 

Included 

in 

analysis: 

96.3%) 

Age of the mother >25 years 365 0.037 1.000  

<25 years 205 1.622 1.030 2.555 

Mother ever initiated 

on ART 

No 21 0.031 1.000  

Yes 549 2.753 1.095 6.923 

Coverage of any 

immunization 

Immunized for 

age 

377 0.032 1.000  

Under-immunized 

for age 

193 1.655 1.045 2.623 

Acute morbidity 

among children ever 

Absent 111 0.027 1.000  

Present 459 1.713 1.062 2.762 

Inadequate HFA 

among children ever 

Absent 157 0.005 1.000  

Present 413 1.834 1.197 2.812 

Age of the mother >25 years 382 0.029 1.000  



441 

 

Group of 

children 

Characteristics Attributes N 

included 

p-

value 

OR 95% CI 

Hb-3 

(N=630; 

Included 

in 

analysis: 

94.3%) 

<25 years 212 1.639 1.051 2.558 

Breastfeeding of the 

child ever 

Absent 103 0.043 1.000  

Present 491 1.649 1.016 2.676 

Coverage of any 

immunization 

Immunized for 

age 

394 0.025 1.000  

Under-immunized 

for age 

200 1.689 1.067 2.672 

Acute morbidity 

among children ever 

Absent 117 0.034 1.000  

Present 477 1.660 1.038 2.655 

Inadequate HFA 

among children ever 

Absent 155 0.002 1.000  

Present 439 1.934 1.266 2.953 

Hb-4 

(N=644; 

Included 

in 

analysis: 

92.9%) 

Age of the mother >25 years 390 0.028 1.000  

<25 years 208 1.677 1.057 2.660 

Mother ever initiated 

on ART 

No 25 0.010 1.000  

Yes 573 3.189 1.325 7.676 

Anaemia in the 

mother 

Absent 58 0.018 1.000  

Present 540 2.129 1.139 3.980 

The HIV status of the 

child ever 

Negative 568 0.045 1.000  

Positive 30 7.889 1.050 59.254 

Coverage of any 

immunization 

Immunized for 

age 

399 0.024 1.000  

Under-immunized 

for age 

199 1.711 1.072 2.733 

Acute morbidity 

among children ever 

Absent 122 0.042 1.000  

Present 476 1.635 1.017 2.628 

Inadequate HFA 

among children ever 

Absent 162 0.006 1.000  

Present 436 1.822 1.185 2.803 
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Group of 

children 

Characteristics Attributes N 

included 

p-

value 

OR 95% CI 

Hb-5 

(N=546; 

Included 

in 

analysis: 

94.3%) 

Age of the mother >25 years 329 0.038 1.000  

<25 years 186 1.691 1.030 2.777 

Mother ever initiated 

on ART 

No 26 0.001 1.000  

Yes 489 4.295 1.806 10.214 

Weaning at <6 

months and within 

two weeks 

Done 140 0.005 1.000  

Not done 375 1.980 1.225 3.205 

Acute morbidity 

among children ever 

Absent 102 0.006 1.000  

Present 413 2.101 1.242 3.556 

Inadequate HFA 

among children ever 

Absent 125 0.001 1.000  

Present 390 2.236 1.386 3.607 

Hb-7.1 

(N=587; 

Included 

in 

analysis: 

96.6%) 

Mother ever initiated 

on ART 

No 29 0.002 1.000  

Yes 538 3.531 1.595 7.819 

Age of the child at 

baseline 

>12 months 429 0.011 1.000  

<12 months 138 2.328 1.216 4.457 

Coverage of any 

immunization 

Immunized for 

age 

388 0.028 1.000  

Under-immunized 

for age 

179 1.778 1.066 2.968 

Inadequate HFA 

among children ever 

Absent 157 0.037 1.000  

Present 410 1.591 1.029 2.459 

Hb-1: Generic group of HIV-exposed children; Hb-2.1: Children of the mothers who had 

undertaken PPTCT strategy involving ARV/ART during pregnancy; Hb-3: Children of the 

mothers who were ever initiated on ART; Hb-4: Children of the mothers who were alive 

any time during the study; Hb-5: Children who were ever breastfed; Hb-7.1: Children more 

than 15 months of age any time during the study. 
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spurious association. Thus, neither the age nor the gender of the child was linked to the 

anaemia among the children, probably because they were present in common in a majority.   

 

(b) Children of the mothers who had undertaken PPTCT strategy involving 

ARV/ART during pregnancy (sub-group Hb-2.1): 96.3% of the eligible 592 children 

were included in the analysis. The factors associated with the anaemia among the HIV-

exposed children whose mothers had undertaken PPTCT strategy involving ARV/ART 

during pregnancy were the younger age of the mother (<25 years; OR=1.622, CI=1.030-

2.555; p=0.037), initiation of ART for the mother (OR=2.753, CI=1.095-6.923; p=0.031), 

presence of acute morbidity in the child (OR=1.713, CI=1.062-2.762; p=0.027) and the 

ever-inadequate HFA status in the child (OR=1.834, CI=1.197-2.812; p=0.005). As in the 

generic group, the under-immunization of any vaccine could serve as a predictor for the 

anaemia (OR=1.655, CI=1.045-2.623; p=0.032). Thus, the key associated factors among 

this sub-group of children were the same as that of the HIV-exposed children in general. 

 

(c) Children of the mothers who were ever initiated on ART (sub-group Hb-3): 94.3% 

of the eligible 630 children were included in the analysis. The factors associated with the 

anaemia among the HIV-exposed children whose mothers were ever initiated on ART were 

the younger age of the mother (<25 years; OR=1.639, CI=1.051-2.558; p=0.029), 

breastfeeding ever (OR=1.649, CI=1.016-2.676; p=0.043), presence of acute morbidity in 

the child (OR=1.660, CI=1.038-2.655; p=0.034) and the ever-inadequate HFA status in the 

child (OR=1.934, CI=1.266-2.953; p=0.002). As in the generic group, the under-

immunization of any vaccine could serve as a predictor for the anaemia (OR=1.689, 

CI=1.067-2.672; p=0.025). Thus, breastfeeding by the mothers ever initiated on ART was 

associated with the anaemia among the children, possibly through ART in breast milk. 

These results also pointed to the nexus of breastfeeding, anaemia, and ever-inadequate 

HFA among the children, as also seen in the sub-groups HFA-5, HFA-8.2, and WFA-1.  

 

(d) Children of the mothers who were alive at any time during the study (sub-group 

Hb-4): 92.9% of the eligible 644 children were included in the analysis. The factors 

associated with the anaemia among the HIV-exposed children whose mothers were alive 



444 

 

at any time during the study were the younger age of the mother (<25 years; OR=1.677, 

CI=1.057-2.660; p=0.028), initiation of ART for the mother (OR=3.189, CI=1.325-7.676; 

p=0.010), anaemia in the mother (OR=2.129, CI=1.139-3.980; p=0.018), HIV infection in 

the child (OR=7.889, CI=1.050-59.254; p=0.045), presence of acute morbidity in the child 

(OR=1.635, CI=1.017-2.628; p=0.042) and the ever-inadequate HFA status in the child 

(OR=1.822, CI=1.185-2.803; p=0.006). Also, as in the generic group, the under-

immunization of any vaccine could serve as a predictor for the anaemia (OR=1.711, CI= 

1.072-2.733; p=0.024). That is, in addition to the general factors, the maternal anaemia and 

HIV status of the child were associated with the anaemia among the children. 

 

(e) Children who were ever breastfed (sub-group Hb-5): 94.3% of the eligible 546 

children were included in the analysis. The factors associated with the anaemia among the 

HIV-exposed children who were ever breastfed were the younger age of the mother (<25 

years; OR=1.691, CI=1.030-2.777; p=0.038), initiation of ART for the mother (OR=4.295, 

CI=1.806-10.214; p=0.001), weaning at >6 months of age or for >2 weeks duration (OR= 

1.980, CI=1.225-3.205; p=0.005), presence of acute morbidity in the child (OR=2.101, CI= 

1.242-3.556; p=0.006) and the ever-inadequate HFA status in the child (OR=2.236, CI= 

1.386-3.607; p=0.001). That is, in addition to the key associated factors as in the generic 

group, the delayed or longer weaning, which restricted feeds other than breast milk and 

provided for mixed feeding, tend to predispose to the anaemia among the children. 

 

(f) Children more than 15 months of age any time during the study (sub-group Hb-

7.1): 96.6% of the eligible 587 children were included in the analysis. The factors 

associated with the anaemia among the HIV-exposed children >15 months of age were the 

initiation of ART for the mother (OR=3.531, CI=1.595-7.819; p=0.002), younger age of 

the child (<12 months at baseline; OR=2.328, CI=1.216-4.457; p=0.005) and the ever-

inadequate HFA status in the child (OR=1.591, CI=1.029-2.459; p= 0.037). Also, as in the 

generic group, the under-immunization of any vaccine could serve as a predictor for the 

anaemia (OR=1.778, CI=1.066-2.968; p=0.028). In a real-world scenario, the higher 

presence of anaemia among the children >15 months of age who were ‘recruited’ into the 

study at age <12 months does not make any sense (other than satisfying a requirement for 
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a research study), and hence the association could be disregarded. Thus, the key associated 

factors among this sub-group of children were the same as that of the HIV-exposed children 

in general, but with a different degree of association. However, the association between the 

acute morbidity and anaemia (observed in the general group) did not exist in the children 

>15 months of age; as such, this association held better in the children <15 months of age. 

 

5.3. Factors associated with the acute morbidity among the children. 

 

The factors associated with the presence and the burden of acute morbidity were analyzed 

separately.  

 

5.3.1. Presence of acute morbidity. 

 

The covariates for which the bivariate significance was obtained for the chance of acute 

morbidity (presence of acute morbidity) among the children is listed in table 59. These 

covariates were applicable to the 6 sub-groups of children (children of the mothers who 

were alive any time during the study or sub-group  AMP-4, children of the mothers who 

were vitamin/mineral deficient during the study or sub-group AMP-4.1, children of the 

mothers who were having acute morbidity during the study or sub-group AMP-4.3, 

children of the mothers who were identified as 'sick' during the study or sub-group AMP-

4.4, children who were ever breastfed or sub-group AMP-5, and children more than 9 

months of age any time during the study or sub-group AMP-7), in addition to the generic 

group (AMP-1), for which a BLR was done for each. The results of the regression which 

had identified significant OR is given in table 60. Despite the bivariate significance, only 

15 (of the 24) covariates were found to be statistically significant in the BLR.  

 

(a) Generic group of HIV-exposed children (Group AMP-1): 96.2% of the eligible 660 

children were included in the analysis. The general factors associated with the ever-morbid 

status among the HIV-exposed children were the underprivileged population (SC/ST/ 

OBC; OR=1.780, CI=1.048-3.024; p=0.033), joint or three-generation family (OR=1.598, 

CI=1.043-2.449; p=0.031), socio-economic crisis in the family (OR=1.604, CI=1.018- 
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Table 59. Covariates with statistical significance for ever-morbid status among children 

(results of bivariate analysis). 

Characteristics Attributes Whether the child had 

acute morbidity (ever)? 

Bivariate 

p-value 

No, % Yes, % Total, N 

Caste General 31.7 68.3 101 0.003 

SC/ST/OBC 18.8 81.2 559 

Type of family Nuclear 23.6 76.4 364 0.044 

Joint/three-generation 17.2 82.8 296 

Environment where the 

child lives 

With mother 21.7 78.3 609 0.045 

Without mother's care 9.8 90.2 51 

Socio-economic crisis in 

the family 

Absent 23.5 76.5 422 0.023 

Present 16.0 84.0 238 

HIV clinical stage of 

mother 

Stage 1 27.6 72.4 174 0.010 

Stage 2+ 18.3 81.7 486 

Acute morbidity among 

mothers 

Absent 24.9 75.1 441 <0.001 

Present 12.3 87.7 203 

Acute disease status of 

the mother 

Single morbidity 16.7 83.3 120 0.023 

Multiple morbidities 6.0 94.0 83 

Composite morbidity 

indicator of sickness 

among mothers 

Not indicated 23.2 76.8 538 0.001 

Indicated 9.4 90.6 106 

Vitamin deficiency 

among mothers 

Absent 26.6 73.4 241 0.007 

Present 17.6 82.4 403 

Maximum no. of deficient 

vitamins/minerals ever 

indicated in the mother 

1-6 22.2 77.8 198 0.017 

>6 13.2 86.8 205 

BMI of mothers Normal and above 24.7 75.3 299 0.025 

Underweight 17.5 82.5 337 
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Characteristics Attributes Whether the child had 

acute morbidity (ever)? 

Bivariate 

p-value 

No, % Yes, % Total, N 

Composite sickness 

indicator among mothers 

Not indicated 25.4 74.6 303 0.009 

Indicated 17.0 83.0 341 

Composite sickness 

indicated among mothers 

involving nutrition 

criteria 

Nutrition criteria in 

isolation 

24.7 75.3 89 0.038 

Nutrition criteria in 

combination 

12.0 88.0 75 

Drug history during preg-

nancy or after delivery 

Absent 21.4 78.6 618 0.032 

Present 0.0 100.0 17 

Weaning at <6 months 

and within two weeks 

Not done 24.0 76.0 387 0.001 

Done 10.6 89.4 141 

Age of the child at 

baseline 

>12 months 20.2 79.8 446 0.597 

<12 months 22.0 78.0 214 

Gender of the child Female 20.4 79.6 323 0.841 

Male 21.1 78.9 337 

HIV status of the child 

(ever) 

Negative 21.0 79.0 625 0.588 

Positive 17.1 82.9 35 

Coverage of OPV 

immunization 

Under-immunized for age 29.8 70.2 121 0.007 

Immunized for age 18.7 81.3 539 

Coverage of DPT 

immunization 

Under-immunized for age 29.4 70.6 119 0.010 

Immunized for age 18.9 81.1 541 

Coverage of Measles 

immunization 

Under-immunized for age 33.3 66.7 57 0.008 

Immunized for age 18.5 81.5 572 

Vitamin/mineral defici-

ency among children 

Absent 30.7 69.3 365 <0.001 

Present 8.5 91.5 295 

Vitamin A deficiency in 

the child 

Not indicated 23.6 76.4 564 <0.001 

Indicated 4.2 95.8 96 
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Characteristics Attributes Whether the child had 

acute morbidity (ever)? 

Bivariate 

p-value 

No, % Yes, % Total, N 

Anaemia in the child Absent 30.3 69.7 165 <0.001 

Present 17.6 82.4 495 

All percentages are with respect to horizontal row total. 

 

2.527; p=0.041), HIV clinical stage 2 or more of the mother (OR=1.581, CI=1.005-2.486; 

p=0.047), indication of vitamin/mineral deficiency in the child (OR=3.480, CI=2.033- 

5.955; p<0.001), and anaemia in the child (OR=1.985, CI=1.262-3.122; p=0.003). Also, 

the ever-morbid HIV-exposed children had higher immunization status (for age) of the 

DPT vaccine (OR=1.883, CI=1.135-3.126; p=0.014); probably because they were 

vaccinated when they sought health care for their morbidity. Thus, acute morbidity was 

present irrespective of the age, gender, or HIV status of the HIV-exposed child.  

 

(b) Children of the mothers who were alive at any time during the study (sub-group 

AMP-4): 96.3% of the eligible 644 children were included in the analysis. The factors 

associated with the presence of morbidity among the HIV-exposed children whose mothers 

were alive any time during the study were the underprivileged population (SC/ST/OBC; 

OR=1.933, CI=1.139-3.280; p=0.015), joint or three-generation family (OR=1.671, 

CI=1.077-2.591; p=0.031), composite morbidity indication of sickness in the mother 

(OR=2.639, CI=1.225-5.685; p=0.013), indication of vitamin/mineral deficiency in the 

mother (OR=1.561, CI=1.006-2.424; p=0.047), indication of vitamin/mineral deficiency in 

the child (OR=3.249, CI=1.891-5.582; p<0.001), and anaemia in the child (OR=2.056, 

CI=1.294-3.265; p=0.002). Also, as in the generic group, the higher immunization-for-age 

status of the DPT vaccine was found in those children with acute morbidity (OR=2.049, 

CI=1.219-3.444; p=0.007). That is, in addition to the generic factors, the presence of 

vitamin/mineral deficiency and the clue of composite morbidity indicator among the 

mothers, tend to predict the presence of acute morbidity among the children. 
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Table 60. Covariates with significant OR for the presence of acute morbidity among 

children (results of BLR). 

Group of 

children 

Characteristics Attributes N 

included 

p-value OR 95% CI 

AMP-1 

(N=660; 

Included 

in 

analysis: 

96.2%) 

Caste General 97 0.033 1.000  

SC/ST/OBC 538 1.780 1.048 3.024 

Type of family Nuclear 352 0.031 1.000  

Joint/three-

generation 

283 1.598 1.043 2.449 

Socio-economic 

crisis in the family 

Absent 404 0.041 1.000  

Present 231 1.604 1.018 2.527 

HIV clinical stage 

of the mother 

Stage 1 161 0.047 1.000  

Stage 2+ 474 1.581 1.005 2.486 

Coverage of DPT 

immunization 

Under-immu-

nized for age 

113 0.014 1.000  

Immunized 

for age 

522 1.883 1.135 3.126 

Vitamin/mineral 

deficiency among 

children 

Absent 349 <0.001 1.000  

Present 286 3.480 2.033 5.955 

Anaemia in the 

child 

Absent 158 0.003 1.000  

Present 477 1.985 1.262 3.122 

AMP-4 

(N=644; 

Included 

in 

analysis: 

96.3%) 

Caste General 94 0.015 1.000  

SC/ST/OBC 526 1.933 1.139 3.280 

Type of family Nuclear 348 0.022 1.000  

Joint/three-

generation 

272 1.671 1.077 2.591 

Composite morb-

idity indicator of 

Not indicated 518 0.013 1.000  

Indicated 102 2.639 1.225 5.685 
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Group of 

children 

Characteristics Attributes N 

included 

p-value OR 95% CI 

sickness among 

mothers 

Vitamin deficien-

cy among mothers 

Absent 224 0.047 1.000  

Present 396 1.561 1.006 2.424 

Coverage of DPT 

immunization 

Under-immu-

nized for age 

109 0.007 1.000  

Immunized 

for age 

511 2.049 1.219 3.444 

Vitamin/mineral 

deficiency among 

children 

Absent 343 <0.001 1.000  

Present 277 3.249 1.891 5.582 

Anaemia in the 

child 

Absent 153 0.002 1.000  

Present 467 2.056 1.294 3.265 

AMP-4.1 

(N=403; 

Included 

in 

analysis: 

98.3%) 

Type of family Nuclear 236 0.021 1.000  

Joint/three-

generation 

160 2.022 1.112 3.677 

Maximum no. of 

deficient vitamins/ 

minerals ever 

indicated in the 

mother 

1-6 195 0.028 1.000  

>6 201 1.890 1.072 3.331 

Vitamin/mineral 

deficiency among 

children 

Absent 207 <0.001 1.000  

Present 189 3.474 1.870 6.454 

Anaemia in the 

child 

Absent 96 0.018 1.000  

Present 300 2.035 1.128 3.672 

Stage 1 33 0.016 1.000  
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Group of 

children 

Characteristics Attributes N 

included 

p-value OR 95% CI 

AMP-4.3 

(N=203; 

Included 

in 

analysis: 

98.0%) 

HIV clinical stage 

of mother 

Stage 2+ 166 3.829 1.285 11.408 

Acute disease 

status of the 

mother 

Single 

morbidity 

118 0.050 1.000  

Multiple 

morbidities 

81 3.302 1.002 10.884 

Coverage of DPT 

immunization 

Under-immu-

nized for age 

36 0.001 1.000  

Immunized 

for age 

163 6.012 2.011 17.972 

Vitamin/mineral 

deficiency among 

children 

Absent 102 0.001 1.000  

Present 97 12.746 2.690 60.394 

AMP-4.4 

(N=164; 

Included 

in 

analysis: 

99.4%) 

Composite 

sickness indicated 

among mothers 

involving nutrition 

criteria 

Nutrition 

criteria in 

isolation 

89 0.035 1.000  

Nutrition 

criteria in 

combination 

74 2.556 1.066 6.131 

Vitamin/mineral 

deficiency among 

children 

Absent 83 0.004 1.000  

Present 80 3.712 1.523 9.047 

AMP-5 

(N=546; 

Included 

in 

analysis: 

94.5%) 

Caste General 74 0.018 1.000  

SC/ST/OBC 442 2.083 1.132 3.832 

Environment 

where the child 

lives 

With mother 487 0.025 1.000  

Without 

mother's care 

29 10.528 1.339 82.754 

Stage 1 133 0.008 1.000  
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Group of 

children 

Characteristics Attributes N 

included 

p-value OR 95% CI 

HIV clinical stage 

of mother 

Stage 2+ 383 2.001 1.203 3.326 

Weaning at <6 

months and within 

two weeks 

Not done 378 0.003 1.000  

Done 138 2.592 1.370 4.906 

Coverage of DPT 

immunization 

Under-immu-

nized for age 

95 0.048 1.000  

Immunized 

for age 

421 1.776 1.005 3.141 

Vitamin/mineral 

deficiency among 

children 

Absent 276 <0.001 1.000  

Present 240 3.388 1.868 6.146 

Anaemia in the 

child 

Absent 118 0.002 1.000  

Present 398 2.341 1.371 3.997 

AMP-7 

(N=629; 

Included 

in 

analysis: 

96.7%) 

Caste General 96 0.014 1.000  

SC/ST/OBC 512 1.956 1.144 3.346 

Socio-economic 

crisis in the family 

Absent 390 0.047 1.000  

Present 218 1.625 1.007 2.622 

Coverage of 

Measles 

immunization 

Under-immu-

nized for age 

53 0.004 1.000  

Immunized 

for age 

555 2.735 1.390 5.380 

Vitamin/mineral 

deficiency among 

children 

Absent 326 <0.001 1.000  

Present 282 3.474 2.023 5.966 

Anaemia in the 

child 

Absent 145 0.016 1.000  

Present 463 1.795 1.116 2.890 
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AMP-1: Generic group of HI exposed children; AMP-4: Children of the mothers who were 

alive any time during the study; AMP-4.1: Children of the mothers who were 

vitamin/mineral deficient during the study; AMP-4.3: Children of the mothers who were 

having acute morbidity during the study; AMP-4.4: Children of the mothers who were 

identified as 'sick' during the study; AMP-5: Children who were ever breastfed; AMP-7: 

Children more than 9 months of age any time during the study. 

 

(c) Children of the mothers who were vitamin/mineral deficient during the study (sub-

group AMP-4.1): 98.3% of the eligible 403 children were included in the analysis. The 

factors associated with the presence of morbidity among the HIV-exposed children whose 

mothers were vitamin/mineral deficient during the study were the joint or three-generation 

family (OR=2.022, CI=1.112-3.677; p=0.021), higher number of indicated deficient 

vitamins/minerals in the mother (> 6 deficient vitamins/minerals; OR=1.890, CI=1.072-

3.331; p=0.028), indication of vitamin/mineral deficiency in the child (OR=3.474, 

CI=1.870-6.454; p<0.001), and anaemia in the child (OR=2.035, CI=1.128-3.672; 

p=0.018). Thus, in addition to those in the generic group, the higher number of the deficient 

vitamins/minerals indicated in the mothers, tend to predict the presence of acute morbidity 

among the children. 

 

(d) Children of the mothers who were having acute morbidity during the study (sub-

group AMP-4.3): 98.0% of the eligible 203 children were included in the analysis. The 

factors associated with the ever-morbid status of the HIV-exposed children of morbid 

mothers were the HIV clinical stage 2 or more of the mother (OR=3.829, CI=1.285-11.408; 

p=0.016), multiple morbidities in the mother (OR=3.302, CI=1.002-10.884; p=0.050) and 

indication of vitamin/mineral deficiency in the child (OR=12.746, CI=2.690-60.394; p= 

0.001). Also, as in the generic group, the higher immunization-for-age status of the DPT 

vaccine was found in the ever-morbid children (OR=6.012, CI=2.011-17.972; p= 0.001). 

That is, in addition to those general factors, the higher number of acute morbidities in the 

mothers, tend to predict the presence of acute morbidity among the children. 
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(e) Children of the mothers who were identified as 'sick' during the study (sub-group 

AMP-4.4): Even though this sub-group was expected to include a larger group of the 

children of sick mothers, by virtue of the covariate which triggered the analysis, this sub-

group was restricted only to the children of nutritionally sick mothers (mothers who were 

identified as 'sick' due to the nutritional factors). 99.4% of the eligible 164 children were 

included in the analysis. The factors associated with the presence of acute morbidity among 

the HIV-exposed children whose mothers were identified as 'nutritionally sick' during the 

study were the mother satisfying the nutritional criteria for composite indicator of sickness 

along with the other criteria (meant surmounting ill-health from multiple factors, including 

the nutritional; OR=2.556, CI=1.066-6.131; p=0.035) and indication of vitamin/mineral 

deficiency in the child (OR=3.712, CI=1.523-9.047; p=0.004). That is, in addition to those 

in the generic group, the surmounting (including the nutritional) factors suggesting ill-

health among mothers, tend to predict the presence of acute morbidity among the children. 

 

(f) Children who were ever breastfed (sub-group AMP-5): 94.5% of the eligible 546 

children were included in the analysis. The factors associated with the ever-morbid status 

of the HIV-exposed children who were ever breastfed were the underprivileged population 

(SC/ST/OBC; OR=2.083, CI=1.132-3.832; p=0.018), child living without mother’s care 

(OR=10.528, CI=1.339-82.754; p=0.025), HIV clinical stage 2 or more of the mother 

(OR=2.001, CI=1.203-3.326; p=0.008), weaning at >6 months of age or for >2 weeks 

duration (OR=2.592, CI=1.370-4.906; p=0.003), indication of vitamin/mineral deficiency 

in the child (OR=3.388, CI=1.868-6.146; p<0.001), and anaemia in the child (OR=2.341, 

CI=1.371-3.997; p=0.002). Also, as in the generic group, the higher immunization-for-age 

status of the DPT vaccine was found in the morbid children (OR=1.776, CI=1.005-3.141; 

p=0.048). That is, in addition to those in the generic group, the children who had delayed 

(meant restricted feeds other than breast milk) or longer (meant mixed feeding) weaning, 

and those not under the mother’s care, had a higher chance for the acute morbidity.  

 

(g) Children more than 9 months of age any time during the study (sub-group AMP-

7): 96.7% of the eligible 629 children were included in the analysis. The factors associated 

with the ever-morbid status of the HIV-exposed children >9 months of age were the 
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underprivileged population (SC/ST/OBC; OR=1.956, CI=1.144-3.346; p=0.014), socio-

economic crisis in the family (OR=1.625, CI=1.007-2.622; p=0.047), indication of 

vitamin/mineral deficiency in the child (OR=3.474, CI=2.023-5.966; p<0.001), and 

anaemia in the child (OR=1.795, CI=1.116-2.890; p=0.016). Also, the morbid HIV-

exposed children >9 months of age had a higher immunization status (for age) of the 

measles vaccine (OR=2.735, CI=1.390-5.966; p=0.004); probably because they were 

vaccinated when they sought health care for their morbidity.  

 

5.3.2. The burden of acute morbidity. 

 

The covariates for which the bivariate significance was obtained for the burden (in terms 

of the frequency) of acute morbidity among the children is listed in table 61. These 

covariates were applicable to the 8 sub-groups of children (children of the mothers who 

had undertaken any PPTCT strategy during pregnancy or sub-group AMB-2, children of 

the mothers who had undertaken PPTCT strategy involving ARV/ART during pregnancy 

or sub-group AMB-2.1, children of the mothers who were alive any time during the study 

or sub-group AMB-4, children of the mothers who were vitamin/mineral deficient during 

the study or sub-group AMB-4.1, children of the mothers who were having acute morbidity 

during the study or sub-group AMB-4.3, children of the mothers who were identified as 

'sick' during the study or sub-group AMB-4.4, children who were vitamin/mineral deficient 

ever during the study or sub-group AMB-8.1, and children of age 3-5 years any time during 

the study and ever enrolled in a school/anganwadi or sub-group AMB-8.3.1, in addition to 

the generic group (AMB-1, children who were having acute morbidity ever during the 

study, which was also the sub-group 18 of all HIV-exposed children), for which a BLR 

was done for each. The results of the regression which had identified significant OR is 

given in table 62. As such, despite having the bivariate significance, only 13 (of the 20) 

covariates were found to be statistically significant in the BLR.  

 

(a) Generic group of morbid HIV-exposed children (Group AMB-1): All of the eligible 

523 children were included in the analysis. The factors associated with the burden of acute 

morbidity among the HIV-exposed children were the nuclear family (OR=1.634, CI= 
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Table 61. Covariates with statistical significance for acute morbidity events >0.5 per 

month (results of bivariate analysis). 

Characteristics Attributes Acute morbidity events 

among children per month 

Bivariate 

p-value 

<0.5, % >0.5, % Total, N 

Type of family Joint/three-

generation 

83.3 16.7 245 0.038 

Nuclear 75.9 24.1 278 

Safely managed drinking 

water 

Used 84.6 15.4 273 0.002 

Lacked 73.6 26.4 250 

HIV clinical stage of 

mother 

Stage 1 85.7 14.3 126 0.043 

Stage 2+ 77.3 22.7 397 

Acute morbidity among 

mothers 

Absent 84.6 15.4 331 <0.001 

Present 68.5 31.5 178 

Acute disease status of 

mother 

Single morbidity 75.0 25.0 100 0.036 

Multiple morbidities 60.3 39.7 78 

Composite morbidity 

indicator of sickness 

among mothers 

Not indicated 82.8 17.2 413 <0.001 

Indicated 62.5 37.5 96 

Maximum no. of deficient 

vitamins/minerals ever 

indicated in the mother 

1-6 81.8 18.2 154 0.034 

>6 71.9 28.1 178 

Composite sickness 

indicated among mothers 

By other criteria 83.0 17.0 188 <0.001 

By morbidity criteria 63.2 36.8 95 

Coverage of maternal 

PPTCT strategies during 

the pregnancy 

Any one strategy 84.1 15.9 233 0.020 

Any two or more 

strategies 

75.7 24.3 259 

Coverage of maternal 

PPTCT strategies 

Undertaken in 

isolation 

84.1 15.9 214 0.019 



457 

 

Characteristics Attributes Acute morbidity events 

among children per month 

Bivariate 

p-value 

<0.5, % >0.5, % Total, N 

involving ARV/ART 

during the pregnancy 

Undertaken in 

combination 

75.3 24.7 255 

Age of the child at 

baseline 

>12 months 84.6 15.4 356 <0.001 

<12 months 68.3 31.7 167 

Gender of the child Female 80.9 19.1 257 0.379 

Male 77.8 22.2 266 

HIV status of the child 

(ever) 

Negative 81.0 19.0 494 <0.001 

Positive 51.7 48.3 29 

Coverage of OPV 

immunization 

Immunized for age 81.1 18.9 438 0.029 

Under-immunized for 

age 

70.6 29.4 85 

Sickness absenteeism at 

an institution 

Absent 86.2 13.8 261 0.007 

Present 69.2 30.8 39 

Inadequate HCFA among 

children (ever) 

Absent 82.8 17.2 396 0.001 

Present 68.5 31.5 127 

Vitamin/mineral defici-

ency among children 

Absent 83.4 16.6 253 0.027 

Present 75.6 24.4 270 

Maximum no. of deficient 

vitamins/minerals ever 

indicated in the child 

1-6 82.1 17.9 140 0.009 

>6 68.5 31.5 130 

Persistence of vitamin/ 

mineral deficiency among 

ever deficient children 

<50% of time 81.1 18.9 212 <0.001 

>50% of time 55.2 44.8 58 

Vitamin A deficiency in 

the child 

Not indicated 81.7 18.3 431 0.005 

Indicated 68.5 31.5 92 

All percentages are with respect to horizontal row total. 
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Table 62. Covariates with significant OR for acute morbidity events >0.5 per month among 

children (results of BLR). 

Group of 

children 

Characteristics Attributes N 

included 

p-

value 

OR 95% CI 

AMB-1 

(N=523; 

Included 

in 

analysis: 

100.0%) 

Type of family Joint/three-generation 245 0.036 1.000  

Nuclear 278 1.634 1.034 2.585 

Safely managed 

drinking water 

Used 273 0.005 1.000  

Lacked 250 1.926 1.223 3.033 

Age of the child at 

baseline 

>12 months 356 <0.001 1.000  

<12 months 167 3.162 1.979 5.052 

HIV status of the 

child (ever) 

Negative 494 0.004 1.000  

Positive 29 3.218 1.437 7.204 

Vitamin A defici-

ency in the child 

Not indicated 431 0.005 1.000  

Indicated 92 2.214 1.273 3.853 

AMB-2 

(N=492; 

Included 

in 

analysis: 

100.0%) 

Type of family Joint/three-generation 236 0.047 1.000  

Nuclear 256 1.612 1.007 2.582 

Safely managed 

drinking water 

Used 256 0.006 1.000  

Lacked 236 1.939 1.209 3.108 

Coverage of 

maternal PPTCT 

strategies 

Any one strategy 233 0.049 1.000  

Any two or more 

strategies 

259 1.613 1.001 2.599 

Age of the child at 

baseline 

>12 months 327 <0.001 1.000  

<12 months 165 3.067 1.892 4.969 

Vitamin A defici-

ency in the child 

Not indicated 407 0.014 1.000  

Indicated 85 2.081 1.161 3.730 

AMB-2.1 

(N=469; 

Included 

in 

Safely managed 

drinking water 

Used 243 0.009 1.000  

Lacked 226 1.895 1.173 3.061 

Coverage of mat-

ernal PPTCT stra-

Undertaken in 

isolation 

214 0.047 1.000  
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Group of 

children 

Characteristics Attributes N 

included 

p-

value 

OR 95% CI 

analysis: 

100.0%) 

tegies involving 

ARV/ART 

Undertaken in 

combination 

255 1.642 1.007 2.679 

Age of the child at 

baseline 

>12 months 309 <0.001 1.000  

<12 months 160 3.013 1.846 4.917 

HIV status of the 

child (ever) 

Negative 448 0.045 1.000  

Positive 21 2.688 1.021 7.078 

Vitamin A defici-

ency in the child 

Not indicated 387 0.026 1.000  

Indicated 82 1.965 1.083 3.565 

AMB-4 

(N=509; 

Included 

in 

analysis: 

100.0%) 

Safely managed 

drinking water 

Used 265 0.008 1.000  

Lacked 244 1.876 1.178 2.988 

Acute morbidity 

among mothers 

Absent 331 0.035 1.000  

Present 178 1.798 1.042 3.101 

Age of the child at 

baseline 

>12 months 343 <0.001 1.000  

<12 months 166 3.146 1.945 5.090 

HIV status of the 

child (ever) 

Negative 481 0.037 1.000  

Positive 28 2.490 1.057 5.869 

Vitamin A defici-

ency in the child 

Not indicated 419 0.011 1.000  

Indicated 90 2.087 1.183 3.682 

AMB-4.1 

(N=332; 

Included 

in 

analysis: 

100.0%) 

Safely managed 

drinking water 

Used 170 0.036 1.000  

Lacked 162 1.813 1.040 3.162 

Maximum no. of 

deficient vitamins/ 

minerals ever 

indicated in the 

mother 

1-6 154 0.026 1.000  

>6 178 1.910 1.079 3.379 

Age of the child at 

baseline 

>12 months 232 <0.001 1.000  

<12 months 100 3.362 1.872 6.039 
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Group of 

children 

Characteristics Attributes N 

included 

p-

value 

OR 95% CI 

Vitamin A defici-

ency in the child 

Not indicated 261 0.007 1.000  

Indicated 71 2.450 1.284 4.674 

AMB-4.3 

(N=178; 

Included 

in 

analysis: 

100.0%) 

Safely managed 

drinking water 

Used 89 0.008 1.000  

Lacked 89 2.560 1.280 5.118 

Acute disease sta-

tus of the mother 

Single morbidity 100 0.022 1.000  

Multiple morbidities 78 2.235 1.122 4.452 

Age of the child at 

baseline 

>12 months 119 0.010 1.000  

<12 months 59 2.612 1.253 5.448 

Vitamin A defici-

ency in the child 

Not indicated 134 0.008 1.000  

Indicated 44 2.927 1.324 6.473 

AMB 4.4 

(N=283; 

Included 

in 

analysis: 

100.0%) 

HIV clinical stage 

of mother 

Stage 1 59 0.033 1.000  

Stage 2+ 224 2.765 1.087 7.033 

Composite sickn-

ess indicated amo-

ng the mothers 

By other criteria 188 0.001 1.000  

By morbidity criteria 95 2.881 1.572 5.281 

Age of the child at 

baseline 

>12 months 178 <0.001 1.000  

<12 months 105 3.122 1.691 5.761 

HIV status of the 

child (ever) 

Negative 259 0.002 1.000  

Positive 24 4.434 1.731 11.361 

AMB-8.1 

(N=270; 

Included 

in 

analysis: 

100.0%) 

Type of family Joint/three-generation 115 0.012 1.000  

Nuclear 155 2.305 1.200 4.429 

Age of the child at 

baseline 

>12 months 193 0.014 1.000  

<12 months 77 2.336 1.189 4.588 

HIV status of the 

child (ever) 

Negative 250 0.013 1.000  

Positive 20 3.606 1.307 9.949 

Persistence of 

vitamin/mineral 

<50% 212 <0.001 1.000  

>50% 58 3.966 1.998 7.874 
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Group of 

children 

Characteristics Attributes N 

included 

p-

value 

OR 95% CI 

deficiency among 

children 

AMB 

8.3.1 

(N=348; 

Included 

in 

analysis: 

86.2%) 

Safely managed 

drinking water 

Used 158 0.045 1.000  

Lacked 142 1.994 1.014 3.919 

HIV status of the 

child (ever) 

Negative 282 0.047 1.000  

Positive 18 2.956 1.017 8.594 

Vitamin A defici 

ency in the child 

Not indicated 240 0.006 1.000  

Indicated 60 2.742 1.331 5.650 

AMB-1: Generic group of morbid HIV-exposed children; AMB-2: Children of the mothers 

who had undertaken any PPTCT strategy during pregnancy; AMB-2.1: Children of the 

mothers who had undertaken PPTCT strategy involving ARV/ART during pregnancy; 

AMB-4: Children of the mothers who were alive any time during the study; AMB-4.1: 

Children of the mothers who were vitamin/mineral deficient during the study;  AMB-4.3: 

Children of the mothers who were having acute morbidity during the study; AMB-4.4: 

Children of the mothers who were identified as 'sick' during the study; AMB-8.1: Children 

who were vitamin/mineral deficient ever during the study; AMB-8.3.1: Children of age 3-

5 years any time during the study and ever enrolled in a school/anganwadi. 

 

1.034-2.585; p=0.036), lack of safely managed drinking water in the household (OR= 

1.926, CI=1.223-3.033; p=0.005), younger age of the child (<12 months at baseline; 

OR=3.162, CI=1.979-5.052; p<0.001), HIV infection in the child (OR=3.218, CI=1.437-

7.204; p=0.004) and the indication of vitamin A deficiency in the child (OR=2.214, CI= 

1.273-3.853; p=0.005). Thus, the infants and HIV infected children had higher burden of 

acute morbidity; however, therer were no marked gender differentials.   

 

(b) Children of the mothers who had undertaken any PPTCT strategy during 

pregnancy (sub-group AMB-2): All of the eligible 492 children were included in the 

analysis. The factors associated with the burden of acute morbidity among the HIV-
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exposed children of the mothers who had undertaken any PPTCT strategy during 

pregnancy were the nuclear family (OR=1.612, CI=1.007-2.582; p=0.047), lack of safely 

managed drinking water in the household (OR=1.939, CI=1.209-3.108; p=0.006), mother 

adopting two or more PPTCT strategies (OR=1.613, CI=1.001-2.599; p=0.049), younger 

age of the child (<12 months at baseline; OR=3.067, CI=1.892-4.969; p<0.001) and the 

indication of vitamin A deficiency in the child (OR=2.081, CI=1.161-3.730; p=0.014). The 

undertaking of two or more PPTCT strategies by the mother and the higher frequency of 

acute morbidities in the child could be a reflection of the same health consciousness and 

concern of the mother and its resultant healthcare-seeking behaviour.  

 

(c) Children of the mothers who had undertaken PPTCT strategy involving 

ARV/ART during pregnancy (sub-group AMB-2.1): All of the eligible 469 children 

were included in the analysis. The factors associated with the burden of acute morbidity 

among the HIV-exposed children of the mothers who had undertaken PPTCT strategy 

involving ARV/ART during pregnancy were the lack of safely managed drinking water in 

the household (OR=1.895, CI=1.173-3.061; p=0.009), mother adopting combination of 

ARV/ART with other strategies for PPTCT (OR=1.642, CI=1.007-2.679; p=0.047), 

younger age of the child (<12 months at baseline; OR=3.013, CI=1.846-4.917; p<0.001), 

HIV infection in the child (OR=2.688, CI=1.021-7.078; p=0.045) and the indication of 

vitamin A deficiency in the child (OR=1.965, CI=1.083-3.565; p=0.026). The undertaking 

of two or more PPTCT strategies (in the sub-group AMB-2) meant combining ARV/ART 

with the other strategies (commonly the breastfeeding strategy as per guidelines; chapter 

3, section 4.6.). As such, the maternal adoption of multiple PPTCT strategies and the 

child’s higher frequency of acute morbidities could be due to the same health consciousness 

and concern of the mother and the resultant healthcare-seeking behaviour. However, 

limited breastfeeding (and hence, maternal immunoglobulins) for 6 months also could 

result in the higher frequency of acute morbidities, as observed for the infants (in Group 

AMB-1).   

 

(d) Children of the mothers who were alive at any time during the study (sub-group 

AMB-4): All of the eligible 509 children were included in the analysis. The factors 
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associated with the burden of acute morbidity among the HIV-exposed children of the alive 

mothers were the lack of safely managed drinking water in the household (OR=1.876, 

CI=1.178-2.988; p=0.008), presence of acute morbidity in the mother (OR=1.798, 

CI=1.042-3.101; p=0.035), younger age of the child (<12 months at baseline; OR=3.146, 

CI=1.945-5.090; p<0.001), HIV infection in the child (OR=2.490, CI=1.057-5.869; 

p=0.037) and the indication of vitamin A deficiency in the child (OR=2.087, CI=1.183-

3.682; p=0.011). Thus, the presence of acute morbidity in the mother tended to enhance 

the frequency of acute morbidities in the child.  

 

(e) Children of the mothers who were vitamin/mineral deficient during the study (sub-

group AMB-4.1): All of the eligible 332 children were included in the analysis. The 

factors associated with the burden of acute morbidity among the HIV-exposed children of 

the vitamin/mineral deficient mothers were the lack of safely managed drinking water in 

the household (OR=1.813, CI=1.040-3.162; p=0.036), higher number of indicated deficient 

vitamins/minerals in the mother (> 6 deficient vitamins/minerals; OR=1.910, CI=1.079-

3.379; p=0.026), younger age of the child (<12 months at baseline; OR=3.362, CI=1.872-

6.039; p<0.001) and the indication of vitamin A deficiency in the child (OR=2.450, 

CI=1.284-4.674; p=0.007). Thus, the indication of more number of deficient vitamins/ 

minerals among mothers suggested the higher frequency of acute morbidities in the child.  

 

(f) Children of the mothers who were having acute morbidity during the study (sub-

group AMB-4.3): All of the eligible 178 children were included in the analysis. The 

factors associated with the burden of acute morbidity among the HIV-exposed children of 

the morbid mothers were the lack of safely managed drinking water in the household 

(OR=2.560, CI=1.280-5.118; p=0.008), multiple morbidities in the mother (OR=2.235, 

CI=1.122-4.452; p=0.022), younger age of the child (<12 months at baseline; OR=2.612, 

CI=1.253-5.448; p=0.010) and the indication of vitamin A deficiency in the child (OR= 

2.927, CI=1.324-6.473; p=0.008). Thus, the presence of multiple acute morbidities in the 

mother tended to enhance the frequency of acute morbidities in the child.  
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(g) Children of the mothers who were identified as 'sick' during the study (sub-group 

AMB-4.4): All of the eligible 283 children were included in the analysis. The factors 

associated with the burden of acute morbidity among the HIV-exposed children of the 'sick' 

mothers were the HIV clinical stage 2 or more of the mother (OR=2.765, CI=1.087-7.033; 

p=0.033), sick mothers indicated by morbidity criteria (OR=2.881, CI=1.572-5.281; 

p=0.001), younger age of the child (<12 months at baseline; OR=3.122, CI=1.691-5.761; 

p<0.001) and the HIV infection in the child (OR=4.434, CI=1.731-11.361; p=0.002). Thus, 

the advanced stage of HIV infection of the mother and mother’s sickness due to morbidity 

in her tend to predict the higher frequency of acute morbidities in the child.  

 

(h) Children who were vitamin/mineral deficient ever during the study (sub-group 

AMB-8.1): All of the eligible 270 children were included in the analysis. The factors 

associated with the burden of acute morbidity among the vitamin/mineral deficient HIV-

exposed children were the nuclear family (OR=2.305, CI=1.200-4.429; p=0.012), younger 

age of the child (<12 months at baseline; OR=2.336, CI=1.189-4.588; p=0.014), HIV 

infection in the child (OR=3.606, CI=1.307-9.949; p=0.013) and the persistence of  

vitamin/mineral deficiency for more than 50% of the time (OR=3.966, CI=1.998-7.874; 

p<0.001). Thus, the longer persistence of vitamin/mineral deficiency among the children 

also predisposed to the higher burden (frequency) of morbidity among them.   

 

(i) Children of age 3-5 years any time during the study and ever enrolled in a 

school/anganwadi (sub-group AMB-8.3.1): 86.2% of eligible 348 children were included 

in the analysis. The factors associated with the burden of acute morbidity among the HIV-

exposed children of age 3-5 years who had ever enrolled in a school/anganwadi were the 

lack of safely managed drinking water in the household (OR=1.994, CI=1.014-3.919; 

p=0.045), HIV infection in the child (OR=2.956, CI=1.017-8.594; p=0.047) and the 

indication of vitamin A deficiency in the child (OR=2.742, CI=1.331-5.650; p=0.006). 

Thus, the key associated factors among this sub-group of children were the same as that of 

the HIV-exposed children in general, but with a different degree of association.  
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5.4. The characteristics and causes of child death. 

 

There were only 6 child deaths during the cohort study, and hence, the patterns and 

predictors of the child deaths could not be analyzed satisfactorily. As such, the information 

from the 68 verbal autopsies conducted into the <60-month child deaths that happened 

between 01 January 2011 and 30 November 2017 was used to look into the basic 

characteristics and causes of death.  

 

5.4.1. Characteristics of the child death. 

 

The basic information on child deaths is given in table 63. There were 6 HIV-EI (male= 4, 

female=2), 23 HIV-EU (male=12, female=11) and 39 HIV-exposed-but-infection-status-

unknown (HIV-E?; male=18, female-21) child deaths for which the verbal autopsies were 

conducted. As per the NACO protocol, the earliest HIV test for the HIV-exposed child was 

scheduled at the child’s age of 6 weeks; as such, the 59.0% (neonatal deaths=51.3%; death 

at the age of 28-41 days=7.7%) of the dead children were HIV-E? at death. The remaining 

41.0% of HIV-E? children were untested for some reason before their death. As such, the 

gender differential within the HIV-EI and HIV-EU child deaths, and comparison between 

these categories by HIV status were not attempted for want of sufficient numbers. 

 

Of the child deaths in the 0-59 months of age, 33.8% (HIV-EI=0.0%, HIV-EU=13.0%, 

HIV-E?=51.3%; male=26.5%, female=41.2%) were neonatal and 45.6% (HIV-EI=0.0%, 

HIV-EU=60.9%, HIV-E?=43.6%; male=47.1%, female=44.1%) were post-neonatal deaths 

of infancy, while the remaining 20.6% (HIV-EI=100.0%, HIV-EU=26.1%, HIV-E?=5.1%; 

male=26.5%, female=14.7%) were child deaths above one year of age. The neonatal deaths 

tend to be higher among the female children, while post-infancy deaths tend to be higher 

among the male children. The mean age of death was 228.8 days (HIV-EI=968.5, HIV-

EU=312.4, HIV-E?=65.6; male=302.1, female=155.4); as such, a higher tendency for the 

male HIV-exposed child to live longer was observed. 52.9% (HIV-EI=100.0%, HIV-

EU=43.5%, HIV-E?=51.3%; male=47.1%, female=58.8%) of the children died at home 

and 35.3% (HIV-EI=0.0%, HIV-EU=30.4%, HIV-E?=43.6%; male=44.1%, female=  
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Table 63. Characteristics of the child deaths. 

Characteris

tics 

Attributes HIV-EI HIV-EU HIV-E? Total 

Total Total Total Male Female N % 

Type of 

death 

Neonatal 0.0 13.0 51.3 26.5 41.2 23 33.8 

Post-neonatal infant 0.0 60.9 43.6 47.1 44.1 31 45.6 

>1 year child 100.0 26.1 5.1 26.5 14.7 14 20.6 

Total, N 6 23 39 34 34 68 100.0 

Age at the 

time of 

death (days) 

<1 0.0 0.0 10.3 2.9 8.8 4 5.9 

1-6 0.0 8.7 23.1 14.7 17.6 11 16.2 

7-27 0.0 4.3 17.9 8.8 14.7 8 11.8 

28-41 0.0 4.3 7.7 8.8 2.9 4 5.9 

42-90 0.0 13.0 23.1 17.6 17.6 12 17.6 

91-182 0.0 26.1 5.1 17.6 5.9 8 11.8 

183-364 0.0 17.4 7.7 2.9 17.6 7 10.3 

365-729 16.7 17.4 5.1 8.8 11.8 7 10.3 

730-1094 33.3 0.0 0.0 2.9 2.9 2 2.9 

1095-1459 33.3 8.7 0.0 11.8 0.0 4 5.9 

1460+ 16.7 0.0 0.0 2.9 0.0 1 1.5 

Total, N 6 23 39 34 34 68 100.0 

Mean age at death 968.5 312.4 65.6 302.1 155.4 228.8  

Place of 

death 

Home 100.0 43.5 51.3 47.1 58.8 36 52.9 

Private tertiary 

hospital 

0.0 21.7 17.9 23.5 11.8 12 17.6 

District hospital 0.0 8.7 17.9 17.6 8.8 9 13.2 

Taluka hospital 0.0 0.0 7.7 2.9 5.9 3 4.4 

Transit 0.0 17.4 5.1 8.8 8.8 6 8.8 

Orphanage 0.0 8.7 0.0 0.0 5.9 2 2.9 

Total, N 6 23 39 34 34 68 100.0 

Religion Hindu 100.0 100.0 94.9 97.1 97.1 66 97.1 
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Characteris

tics 

Attributes HIV-EI HIV-EU HIV-E? Total 

Total Total Total Male Female N % 

Muslim 0.0 0.0 5.1 2.9 2.9 2 2.9 

Total, N 6 23 39 34 34 68 100.0 

Community Scheduled caste 66.7 39.1 35.9 47.1 32.4 27 39.7 

OBC 0.0 30.4 30.8 23.5 32.4 19 27.9 

Scheduled tribe 16.7 17.4 12.8 17.6 11.8 10 14.7 

General 16.7 8.7 15.4 11.8 14.7 9 13.2 

Others 0.0 4.3 5.1 0.0 8.8 3 4.4 

Total, N 6 23 39 34 34 68 100.0 

Socio-

economic 

status 

BPL 83.3 82.6 84.6 91.2 76.5 57 83.8 

APL 16.7 17.4 15.4 8.8 23.5 11 16.2 

Total, N 6 23 39 34 34 68 100.0 

Transport 

option to 

reach HCF 

in 30 min. 

Present 83.3 91.3 89.7 88.2 91.2 61 89.7 

Absent 16.7 8.7 10.3 11.8 8.8 7 10.3 

Total, N 6 23 39 34 34 68 100.0 

Mode of 

transport 

Public transport 80.0 63.6 67.6 73.3 61.3 41 67.2 

Private transport 20.0 31.8 26.5 23.3 32.3 17 27.9 

Ambulance 0.0 0.0 2.9 3.3 0.0 1 1.6 

Others 0.0 4.5 2.9 0.0 6.5 2 3.3 

Total, N 5 22 34 30 31 61 100.0 

Type of 

family 

Nuclear 0.0 47.8 46.2 52.9 32.4 29 42.6 

Joint 83.3 21.7 25.6 29.4 29.4 20 29.4 

Three-generation 16.7 30.4 28.2 17.6 38.2 19 27.9 

Total, N 6 23 39 34 34 68 100.0 

Decision 

maker on 

health care 

Father 66.7 47.8 53.8 64.7 41.2 36 52.9 

Mother 33.3 26.1 23.1 20.6 29.4 17 25.0 

Grandfather 0.0 13.0 7.7 8.8 8.8 6 8.8 
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Characteris

tics 

Attributes HIV-EI HIV-EU HIV-E? Total 

Total Total Total Male Female N % 

needs 

(Relation to 

the child) 

Grandmother 0.0 8.7 7.7 2.9 11.8 5 7.4 

Others 0.0 4.3 7.7 2.9 8.8 4 5.9 

Total, N 6 23 39 34 34 68 100.0 

Father's 

education 

Illiterate 50.0 34.8 15.8 24.2 26.5 17 25.4 

Class 1-4 0.0 8.7 18.4 15.2 11.8 9 13.4 

Class 5-7 33.3 17.4 26.3 27.3 20.6 16 23.9 

Class 8-12 0.0 39.1 34.2 30.3 35.3 22 32.8 

Graduate and above 16.7 0.0 5.3 3.0 5.9 3 4.5 

Total, N 6 23 38 33 34 67 100.0 

Mother's 

education 

Illiterate 16.7 30.4 38.5 41.2 26.5 23 33.8 

Class 1-4 33.3 8.7 7.7 11.8 8.8 7 10.3 

Class 5-7 33.3 26.1 25.6 17.6 35.3 18 26.5 

Class 8-12 16.7 34.8 28.2 29.4 29.4 20 29.4 

Total, N 6 23 39 34 34 68 100.0 

Marriage of 

father and 

mother 

Unrelated 66.7 73.9 56.4 61.8 64.7 43 63.2 

Consanguineous 33.3 26.1 43.6 38.2 35.3 25 36.8 

Total, N 6 23 39 34 34 68 100.0 

Mother’s 

age (years) 

18-24 33.3 56.5 41.0 44.1 47.1 31 45.6 

25-34 50.0 39.1 56.4 47.1 52.9 34 50.0 

35+ 16.7 4.3 2.6 8.8 0.0 3 4.4 

Total, N 6 23 39 34 34 68 100.0 

Previous 

child deaths 

in the family 

Absent 66.7 91.3 87.2 82.4 91.2 59 86.8 

Present 33.3 8.7 12.8 17.6 8.8 9 13.2 

Total, N 6 23 39 34 34 68 100.0 

Order of live 

birth of the 

child 

1 16.7 39.1 35.9 35.3 35.3 24 35.3 

2 0.0 26.1 35.9 20.6 38.2 20 29.4 

3 33.3 21.7 20.5 29.4 14.7 15 22.1 
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Characteris

tics 

Attributes HIV-EI HIV-EU HIV-E? Total 

Total Total Total Male Female N % 

4 33.3 13.0 5.1 8.8 11.8 7 10.3 

5+ 16.7 0.0 2.6 5.9 0.0 2 2.9 

Total, N 6 23 39 34 34 68 100.0 

Prematurity 

at birth 

Absent 66.7 91.3 74.4 82.4 76.5 54 79.4 

Present 33.3 8.7 25.6 17.6 23.5 14 20.6 

Total, N 6 23 39 34 34 68 100.0 

Immunizatio

n status of 

child 

Immunized for age 0.0 60.9 41.0 47.1 41.2 30 44.1 

Under-immunized 

for age 

100.0 30.4 33.3 38.2 38.2 26 38.2 

Could not be 

ascertained 

0.0 8.7 25.6 14.7 20.6 12 17.6 

Total, N 6 23 39 34 34 68 100.0 

All values mentioned are percentages unless otherwise specified; all percentages are with 

respect to vertical column total. 

 

26.5%) died at a hospital, while the remaining 11.8% elsewhere. All the HIV-EI children 

and a higher number of female children died at home. 

 

Majority of the dead children were from the Hindu religion (97.1%), the underprivileged 

caste (SC/ST/OBC; 82.4%) and from the BPL status (83.8%). However, a majority (89.7%) 

of these dead children lived in the households from which a transport facility was available 

to reach a nearby health care facility within half an hour, and most of them (67.2%) relied 

on the public transport. Around three-fifths (57.4%) of the child deaths happened in the 

joint or three-generation families, while the remaining were in the nuclear families. All the 

dead HIV-EI children belonged to the joint or three-generation families. The child’s father 

was the decision-maker on the health care needs of the members in half (52.9%) of the 

families of the deceased children, while it was someone other than the mother in another 

22.1% of the remaining families, so that the mother was the decision-maker only in a 
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quarter (25.0%) of the families. However, in the case of the dead HIV-EI children, it was 

either the father or the mother who was the decision-maker. The parents of the majority of 

the dead children were either illiterate or educated less than high school (father=62.7%, 

mother=70.6%). More than a third (36.8%) of the marriages between the parents of the 

deceased child were consanguineous. Around half of these dead children had their mothers 

of age <25 years (45.6%), while the remaining had it >25 years, at the time of their death. 

13.2% of the dead children had a sibling death before in the family. 

 

Around one-third (35.3%) of the dead children were born as the first child, half (51.5%) as 

the second or the third child, and the remaining were born in the 4+ order; and, one-fifth 

(20.6%) of them had been born prematurely. The immunization status could not be 

ascertained for 17.6% of the dead children; among those verified, 44.1% were immunized 

for age, and 38.2% were not. All the dead HIV-EI children were not immunized for age.  

 

5.4.2. Causes of death among HIV-exposed children. 

 

Two hundred twenty-seven reasons (immediate/most probable reasons=127, 

associated/facilitating reasons=100) had been identified for the 68 child deaths for which 

verbal autopsies were done. The causes of death are given in table 64. 

 

The most probable immediate reasons for death among all the HIV-exposed children were 

ADD (with/without vomiting, hypovolemia; 18.1%), ARI (including pneumonia, otitis 

media, asthmatic bronchitis; 14.2%) and birth asphyxia (including respiratory distress 

syndrome, hypoxemia, hypothermia; 11.0%). However, these differed (both by reason and 

by frequency/burden) by the age of the child at death, HIV status, and gender. The most 

probable immediate reasons for neonatal death among the HIV-exposed children were birth 

asphyxia (34.2%), septicemia (18.4%) and meconium aspiration (13.2%); for post-neonatal 

infant deaths were ADD (26.3%), ARI (21.1%) and preventable reasons (including feed 

regurgitation/ aspiration, choking, fall, and suspected insect/snake bite; 12.3%); and for 

post infancy deaths were ADD (21.9%), other infections and fevers (including viral fever, 

infections, FUO, febrile fits; 15.6%) and child neglect (including denial of feeds,  
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Table 64. Causes of death among HIV-exposed children. 
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ADD (with/without 

vomiting, hypovolemia) 

14.3 21.6 16.1 30.3 4.9 2.6 26.3 21.9 23 18.1 

ARI (pneumonia, otitis 

media, asthmatic 

bronchitis) 

14.3 11.8 16.1 12.1 16.4 10.5 21.1 6.3 18 14.2 

Birth asphyxia, respirato-

ry distress syndrome, 

hypoxemia, hypothermia 

0.0 9.8 14.5 6.1 16.4 34.2 1.8 0.0 14 11.0 

Septicemia 14.3 9.8 9.7 6.1 14.8 18.4 5.3 9.4 13 10.2 

Child neglect, denial of 

feeds, unsuccessful feed-

ing, delay in treatment 

14.3 11.8 4.8 10.6 6.6 7.9 7.0 12.5 11 8.7 

Viral fever, infections, 

FUO, febrile fits 

0.0 11.8 6.5 9.1 6.6 0.0 8.8 15.6 10 7.9 

Feed regurgitation/aspir-

ation/choking, fall, susp-

ected insect/snake bite 

0.0 3.9 11.3 4.5 9.8 2.6 12.3 3.1 9 7.1 

Sudden infant death 

syndrome, cardiac arrest 

0.0 3.9 6.5 3.0 6.6 5.3 7.0 0.0 6 4.7 

Meconium aspiration 0.0 3.9 4.8 3.0 4.9 13.2 0.0 0.0 5 3.9 

Meningitis-encephalitis, 

post meningitis sequelae 

0.0 3.9 1.6 3.0 1.6 0.0 1.8 6.3 3 2.4 

Small intestinal intussu-

sception/obstruction, 

7.1 2.0 1.6 1.5 3.3 0.0 1.8 6.3 3 2.4 
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obstructive jaundice, 

drug-induced hepatitis 

Post-surgical complicati-

ons, renal failure 

14.3 0.0 1.6 1.5 3.3 0.0 1.8 6.3 3 2.4 

TB 14.3 2.0 0.0 3.0 1.6 0.0 1.8 6.3 3 2.4 

Cause of death could not 

be ascertained 

7.1 3.9 4.8 6.1 3.3 5.3 3.5 6.3 6 4.7 

Total 14 51 62 66 61 38 57 32 127 127 

A
ss

o
ci

at
ed

/f
ac

il
it

at
in

g
 r

ea
so

n
s 

Malnutrition, growth 

retardation, failure-to-

thrive, anaemia, vitamin 

deficiencies 

76.5 57.1 40.0 57.1 43.2 24.2 54.3 75.0 51 51.0 

LBW, premature child 0.0 14.3 52.7 26.8 40.9 69.7 28.6 0.0 33 33.0 

Congenital malformatio-

ns, cerebral palsy, quadr-

iplegia, cleft lip/palate, 

mental retardation 

17.6 25.0 5.5 12.5 13.6 6.1 11.4 21.9 13 13.0 

Skin/mucous membrane 

conditions (ulcers, scab-

ies, impetigo, furuncle, 

infections etc.) 

5.9 3.6 1.8 3.6 2.3 0.0 5.7 3.1 3 3.0 

Total 17 28 55 56 44 33 35 32 100 100 

All values mentioned are percentages unless otherwise specified; all percentages are with 

respect to vertical column total. 
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unsuccessful feeding, delay in treatment; 12.5%). The most probable immediate reasons 

for death among the male HIV-exposed children were ADD (30.3%), ARI (12.1%) and 

child neglect (10.6%); and among the female children were ARI (16.4%), birth asphyxia 

(16.4%), septicemia (14.8%) and preventable reasons (9.8%). The most probable 

immediate reasons for death among the HIV-EI children were ADD (14.3%), ARI (14.3%), 

septicemia (14.3%), child neglect (14.3%), post-surgical complications (including renal 

failure; 14.3%), TB (14.3%) and small intestinal intussusception (including intestinal 

obstruction, obstructive jaundice, drug-induced hepatitis; 7.1%); among the HIV-EU 

children were ADD (21.6%), ARI (11.8%), other infections and fevers (11.8%), child 

neglect (11.8%), birth asphyxia (9.8%) and septicemia (9.8%); and among the HIV-E? 

children were ADD (16.1%), ARI (16.1%), birth asphyxia (14.5%) and preventable reasons 

(11.3%). As such, even though the immediate reasons differed by the age of the child, these 

did not differ much by the gender or HIV status of the child (as these deaths happened due 

to infections, birth asphyxia, child neglect, and other preventable causes).  

 

All the child deaths happened under with wider umbrella of a few associated/facilitating 

reasons, namely malnutrition (including growth retardation, failure-to-thrive, anaemia, 

vitamin deficiencies; 51.0%), LBW (including premature child; 33.0%), congenital 

malformations (including cerebral palsy, quadriplegia, cleft lip/palate, mental retardation; 

13.0%) and skin/mucous membrane conditions (including ulcers, scabies, impetigo, 

furuncle, infections etc.; 3.0%). As such, the malnutrition and LBW facilitated immediate 

reasons to result in the majority of child deaths.  

 

5.5. Factors associated with HIV infection among the children. 

 

The covariates for which the bivariate significance was obtained for the factors associated 

with HIV infection among the HIV-exposed children are listed in table 65. These covariates 

were applicable to the 14 sub-groups of children (children of the mothers who had 

undertaken any PPTCT strategy during pregnancy or sub-group HIV-2, children of the 

mothers who had undertaken PPTCT strategy involving ARV/ART during pregnancy or 

sub-group HIV-2.1, children of the mothers who were ever initiated on ART or sub-group 
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HIV-3, children of the mothers who were alive any time during the study or sub-group 

HIV-4, children who were ever mix-fed or sub-group HIV-5.1, children of age 0-2 year 

any time during the study and mix-fed or sub-group HIV-5.2, children who were ever 

started on feeds other than breast milk (inclusive of the non-breastfed children) or sub-

group HIV-6, children of age 0-2 year any time during the study and started on feeds other 

than breast milk or sub-group HIV-6.1, children of age 6 months-2 years any time during 

the study and started on feeds other than breast milk or sub-group HIV-6.2, children of age 

>9 months any time during the study or sub-group HIV-7, children who were 

vitamin/mineral deficient ever during the study or sub-group HIV-8.1, children who were 

anaemic ever during the study or sub-group HIV-8.2, children who were having acute 

morbidity ever during the study or sub-group HIV-8.3, and children of age 3-5 years any 

time during the study and ever enrolled in a school/anganwadi or sub-group HIV-8.3.1), in 

addition to the generic group (HIV-1), for which a BLR was done for each. The results of 

the regression which had identified significant OR is given in table 66. Only 11 (of the 23) 

covariates with bivariate significance were found to be statistically significant in the BLR.  

 

(a) Generic group of HIV-exposed children (Group HIV-1): 87.6% of the eligible 660 

children were included in the analysis. Generally, the factors associated with the HIV 

infection in the HIV-exposed children were the lower CD4 count of the mother near to the 

delivery (<500; OR=3.159, CI=1.103-9.049; p=0.032), partial or nil ARV/ART coverage 

of the mother during breastfeeding period (OR=4.229, CI=1.490-11.999; p=0.007), non-

initiation of CPT to the child (OR=4.090, CI=1.603-10.437; p=0.003), ever-inadequate 

MUACFA status in the child (OR=3.848, CI=1.477-10.025; p=0.006) and the indication 

of vitamin A deficiency in the child (OR=3.796, CI=1.401-10.288; p=0.009). As such, the 

lower perinatal CD4 count and partial or nil ARV/ART coverage of the mother during 

breastfeeding period could be the reasons associated with HIV infection in the child 

(MTCT), while the ever-inadequate MUACFA status and indication of vitamin A 

deficiency in the child could predict a hitherto unidentified HIV infection in the child. CPT 

was expected to reduce morbidities and mortality in the HIV-exposed children, but in this 

study, it was seen as associated with reducing MTCT. Or, at least, it could be viewed upon 

as a scenario that more of the HIV-EU children received the CPT than the HIV-EI children,  
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Table 65. Covariates of importance and their statistical significance for HIV infection 

among children (results of bivariate analysis). 

Characteristics Attributes HIV status of child (ever) Bivariate 

p-value Negative Positive Total 

Education of father Schooled 96.0 4.0 446 0.035 

Non-schooled 92.0 8.0 213 

Delay in starting ART for 

the mother after detecting 

HIV infection 

31+ days 92.9 7.1 339 0.038 

<30 days 96.7 3.3 274 

ART status of the mother On ART 95.7 4.3 508 0.039 

Not on ART 90.8 9.2 109 

Composite morbidity 

indicator of sickness 

among mothers 

Not indicated 95.7 4.3 538 0.010 

Indicated 89.6 10.4 106 

BMI of mothers Normal and above 96.7 3.3 299 0.048 

Underweight 93.2 6.8 337 

Composite nutrition 

indicator of sickness 

among mothers 

Not indicated 96.3 3.8 480 0.003 

Indicated 90.2 9.8 164 

Composite sickness 

indicator among mothers 

Not indicated 97.0 3.0 303 0.014 

Indicated 92.7 7.3 341 

ANC among mothers Full ANC received 96.2 3.8 396 0.044 

No/Partial ANC 

received 

92.6 7.4 258 

Mother's ARV/ART 

status during pregnancy 

On ARV/ART 95.7 4.3 575 0.002 

Not on ARV/ART 86.8 13.2 68 

CD4 count of mother clo-

sest to the date of delivery 

>500 97.6 2.4 249 0.045 

<500 94.2 5.8 343 

Breastfeeding of the child  Absent 100.0 0.0 114 0.006 
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Characteristics Attributes HIV status of child (ever) Bivariate 

p-value Negative Positive Total 

Present 93.7 6.3 540 

Mixed feeding of the 

child (ever)* 

Absent 96.6 3.4 263 0.101 

Present 93.7 6.3 379 

Duration of mixed 

feeding* 

<2 weeks 95.3 4.7 64 0.553 

>2 weeks 93.3 6.7 315 

Mixed feeding of the 

child during the study 

Absent 98.9 1.1 92 0.044 

Present 93.5 6.5 216 

Duration of mixed 

feeding during the study* 

<2 weeks 92.9 7.1 28 0.879 

>2 weeks 93.6 6.4 188 

Food with minimum diet-

ary diversity every time* 

Ensured every time 100.0 0.0 34 0.156 

Not ensured 94.4 5.6 267 

Food with minimum diet-

ary frequency every time* 

Ensured every time 93.7 6.3 79 0.495 

Not ensured  95.6 4.4 227 

Minimum acceptable 

food every time* 

Ensured every time 100.0 0.0 23 0.259 

Not ensured  94.7 5.3 285 

Provision of ARV/ART 

to the mother during the 

breastfeeding period 

Fully covered 95.8 4.2 520 0.014 

Partially/not covered 90.2 9.8 123 

Maternal PPTCT strateg-

ies during the pregnancy 

Undertaken 95.6 4.4 615 <0.001 

Not undertaken 82.5 17.5 40 

Coverage of maternal 

PPTCT strategies during 

the pregnancy 

Any two or more 

strategies 

97.2 2.8 324 0.039 

Any one strategy 93.8 6.2 291 

Coverage of maternal 

PPTCT strategies 

involving ARV/ART 

during the pregnancy 

Undertaken in 

combination 

97.2 2.8 320 0.035 

Undertaken in 

isolation 

93.6 6.4 265 
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Characteristics Attributes HIV status of child (ever) Bivariate 

p-value Negative Positive Total 

Age of the child at 

baseline 

>12 months 94.4 5.6 446 0.617 

<12 months 95.3 4.7 214 

Gender of the child Female 96.0 4.0 323 0.151 

Male 93.5 6.5 337 

HIV clinical stage of the 

child (ever) 

Stage 1 0.0 100.0 11 NA 

Stage 2 0.0 100.0 24 

Coverage of Measles 

immunization 

Immunized for age 95.5 4.5 572 0.012 

Under-immunized 

for age 

87.7 12.3 57 

Acute morbidity in child 

ever during study period* 

Absent 95.6 4.4 137 0.588 

Present 94.5 5.5 523 

Frequency of acute morb-

idity among children 

<0.5 per month 96.4 3.6 415 <0.001 

>0.5 per month 87.0 13.0 108 

Sickness absenteeism at 

an institution* 

Absent 94.3 5.7 333 0.882 

Present 94.9 5.1 39 

History of CPT for the 

child (ever) 

Present 96.3 3.7 509 0.001 

Absent 89.4 10.6 151 

Inadequate HFA ever* Absent 97.2 2.8 176 0.089 

Present 93.8 6.2 484 

Inadequate WFA ever* Absent 95.5 4.5 245 0.474 

Present 94.2 5.8 415 

Inadequate HCFA ever* Absent 95.2 4.8 496 0.355 

Present 93.3 6.7 164 

Inadequate MUACFA 

ever 

Absent 96.7 3.3 479 <0.001 

Present 89.5 10.5 181 

Ever any inadequate anth-

ropometry score for age* 

Absent 97.5 2.5 119 0.135 

Present 94.1 5.9 541 
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Characteristics Attributes HIV status of child (ever) Bivariate 

p-value Negative Positive Total 

Vitamin/mineral defici-

ency among children* 

Absent 96.2 3.8 365 0.061 

Present 92.9 7.1 295 

Maximum no. of deficient 

vitamins/minerals ever 

indicated in the child 

1-6 98.1 1.9 156 <0.001 

>6 87.1 12.9 139 

Persistence of vitamin/ 

mineral deficiency among 

ever deficient children* 

<50% 94.4 5.6 231 0.058 

>50% 87.5 12.5 64 

Vitamin A deficiency in 

the child 

Not indicated 96.1 3.9 564 <0.001 

Indicated 86.5 13.5 96 

Anaemia in the child Absent 98.2 1.8 165 0.021 

Present 93.5 6.5 495 

Anaemia status of the 

child (ever)* 

Mild anaemia 95.4 4.6 152 0.263 

Moderate/severe 

anaemia 

92.7 7.3 343 

Death of child during the 

study* 

Absent 94.8 5.2 654 0.212 

Present 83.3 16.7 6 

All percentages are with respect to horizontal row total. *In addition to the covariates of 

‘age of the child at baseline’ and ‘gender of the child’ (which were always included in all 

the BLR models of all the outcome variables), these covariates were included in the BLR 

model of the HIV status despite their p-value being >0.05 (as they were related directly or 

indirectly with the HIV status of the child), and hence mentioned here.    

 

and hence, if nothing else, this could help as an earliest sign of adherence or defection of 

the family to the HIV-related treatment, care and support services; as such, non-

undertaking of the CPT could serve as a screening tool to prioritize HIV testing in a pool 

of untested HIV-exposed children, so as to identify the hidden HIV infections among them. 

Also, the HIV infection in the child was not associated with the age and gender of the child.   
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Table 66. Covariates with significant OR for HIV infection among children (results of 

BLR). 

Group of 

children 

Characteristics Attributes N 

included 

p-

value 

OR 95% CI 

HIV-1 

(N=660; 

Included 

in 

analysis: 

87.6%) 

Maternal CD4 count 

closest to delivery 

>500 244 0.032 1.000  

<500 334 3.159 1.103 9.049 

Maternal ARV/ART 

coverage during the 

breastfeeding period 

Fully covered 483 0.007 1.000  

Partially/not 

covered 

95 4.229 1.490 11.999 

History of CPT for 

the child (ever) 

Present 458 0.003 1.000  

Absent 120 4.090 1.603 10.437 

Inadequate 

MUACFA ever 

Absent 418 0.006 1.000  

Present 160 3.848 1.477 10.025 

Vitamin A deficiency 

in the child 

Not indicated 493 0.009 1.000  

Indicated 85 3.796 1.401 10.288 

HIV-2 

(N=615; 

Included 

in 

analysis: 

90.9%) 

Maternal CD4 count 

closest to delivery 

>500 239 0.050 1.000  

<500 320 2.918 1.001 8.501 

Maternal ARV/ART 

coverage during the 

breastfeeding period 

Fully covered 471 0.020 1.000  

Partially/not 

covered 

88 3.703 1.231 11.140 

History of CPT for 

the child (ever) 

Present 444 0.005 1.000  

Absent 115 4.141 1.540 11.136 

Inadequate 

MUACFA ever 

Absent 406 0.019 1.000  

Present 153 3.476 1.225 9.868 

Vitamin A deficiency 

in the child 

Not indicated 480 0.026 1.000  

Indicated 79 3.517 1.164 10.627 

HIV-2.1 

(N=592; 

Included 

Maternal ARV/ART 

coverage during 

breastfeeding period 

Fully covered 455 0.042 1.000  

Partially/not 

covered 

82 3.376 1.046 10.895 
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Group of 

children 

Characteristics Attributes N 

included 

p-

value 

OR 95% CI 

in 

analysis: 

90.7%) 

History of CPT for 

the child (ever) 

Present 429 0.009 1.000  

Absent 108 3.896 1.411 10.759 

Inadequate WFA 

ever 

Present 343 0.046 1.000  

Absent 194 3.281 1.023 10.524 

Inadequate 

MUACFA ever 

Absent 388 0.016 1.000  

Present 149 3.690 1.270 10.719 

Vitamin A deficiency 

in the child 

Not indicated 460 0.023 1.000  

Indicated 77 3.665 1.199 11.204 

HIV-3 

(N=630; 

Included 

in 

analysis: 

87.6%) 

Maternal CD4 count 

closest to delivery 

>500 224 0.034 1.000  

<500 328 3.144 1.091 9.065 

Maternal ARV/ART 

coverage during the 

breastfeeding period 

Fully covered 481 0.004 1.000  

Partially/not 

covered 

71 4.648 1.628 13.272 

History of CPT for 

the child (ever) 

Present 439 0.003 1.000  

Absent 113 4.055 1.585 10.370 

Inadequate 

MUACFA ever 

Absent 400 0.007 1.000  

Present 152 3.706 1.427 9.622 

Vitamin A deficiency 

in the child 

Not indicated 471 0.010 1.000  

Indicated 81 3.728 1.371 10.141 

HIV-4 

(N=644; 

Included 

in 

analysis: 

83.9%) 

Composite nutrition 

indicator of sickness 

among mothers 

Not indicated 396 0.032 1.000  

Indicated 144 2.943 1.098 7.891 

Maternal CD4 count 

closest to delivery 

>500 231 0.029 1.000  

<500 309 3.529 1.135 10.974 

Maternal ARV/ART 

coverage during the 

breastfeeding period 

Fully covered 456 0.007 1.000  

Partially/not 

covered 

84 4.881 1.558 15.292 
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Group of 

children 

Characteristics Attributes N 

included 

p-

value 

OR 95% CI 

History of CPT for 

the child (ever) 

Present 431 0.017 1.000  

Absent 109 3.460 1.246 9.611 

Inadequate 

MUACFA ever 

Absent 391 0.001 1.000  

Present 149 5.901 2.067 16.841 

HIV-5.1 

(N=390; 

Included 

in 

analysis: 

88.2%) 

Maternal CD4 count 

closest to delivery 

>500 159 0.007 1.000  

<500 185 8.010 1.780 36.035 

Maternal ARV/ART 

coverage during the 

breastfeeding period 

Fully covered 300 0.006 1.000  

Partially/not 

covered 

44 6.933 1.766 27.221 

History of CPT for 

the child (ever) 

Present 276 0.010 1.000  

Absent 68 4.608 1.438 14.768 

Inadequate 

MUACFA ever 

Absent 238 0.026 1.000  

Present 106 3.755 1.175 12.001 

Vitamin A deficiency 

in the child 

Not indicated 300 0.025 1.000  

Indicated 44 4.034 1.188 13.697 

HIV-5.2 

(N=227; 

Included 

in 

analysis: 

88.5%) 

Maternal CD4 count 

closest to delivery 

>500 103 0.023 1.000  

<500 98 11.747 1.399 98.628 

Vitamin A deficiency 

in the child 

Not indicated 178 0.016 1.000  

Indicated 23 5.914 1.392 25.127 

Death of the child 

during the study 

Absent 199 0.005 1.000  

Present 2 169.808 4.707 6126.122 

HIV-6 

(N=653; 

Included 

in 

analysis: 

87.4%) 

Maternal CD4 count 

closest to delivery 

>500 239 0.015 1.000  

<500 332 4.127 1.322 12.884 

Maternal ARV/ART 

coverage during the 

breastfeeding period 

Fully covered 477 0.004 1.000  

Partially/not 

covered 

94 4.872 1.651 14.377 

Present 452 0.010 1.000  
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Group of 

children 

Characteristics Attributes N 

included 

p-

value 

OR 95% CI 

History of CPT for 

the child (ever) 

Absent 119 3.577 1.355 9.441 

Inadequate 

MUACFA ever 

Absent 413 0.003 1.000  

Present 158 4.669 1.710 12.751 

Vitamin A deficiency 

in the child 

Not indicated 486 0.009 1.000  

Indicated 85 3.903 1.413 10.781 

HIV-6.1 

(N=316; 

Included 

in 

analysis: 

88.6%) 

Maternal CD4 count 

closest to delivery 

>500 135 0.035 1.000  

<500 145 5.673 1.131 28.462 

Death of the child 

during the study 

Absent 276 0.029 1.000  

Present 4 40.498 1.448 1132.311 

HIV-6.2 

(N=306; 

Included 

in 

analysis: 

90.5%) 

Maternal CD4 count 

closest to delivery 

>500 134 0.026 1.000  

<500 143 6.338 1.247 32.204 

Death of the child 

during the study 

Absent 275 0.028 1.000  

Present 2 40.780 1.485 1119.788 

HIV-7 

(N=629; 

Included 

in 

analysis: 

87.9%) 

Maternal CD4 count 

closest to delivery 

>500 231 0.012 1.000  

<500 322 4.309 1.373 13.520 

Maternal ARV/ART 

coverage during the 

breastfeeding period 

Fully covered 459 0.005 1.000  

Partially/not 

covered 

94 4.752 1.612 14.011 

History of CPT for 

the child (ever) 

Present 438 0.009 1.000  

Absent 115 3.693 1.393 9.788 

Inadequate 

MUACFA ever 

Absent 403 0.002 1.000  

Present 150 4.839 1.761 13.297 
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Group of 

children 

Characteristics Attributes N 

included 

p-

value 

OR 95% CI 

Vitamin A deficiency 

in the child 

Not indicated 468 0.010 1.000  

Indicated 85 3.772 1.365 10.428 

HIV-8.1 

(N=295; 

Included 

in 

analysis: 

90.2%) 

Maternal CD4 count 

closest to delivery 

>500 106 0.006 1.000  

<500 160 12.498 2.067 75.574 

Maternal ARV/ART 

coverage during the 

breastfeeding period 

Fully covered 215 0.008 1.000  

Partially/not 

covered 

51 6.515 1.641 25.859 

History of CPT for 

the child (ever) 

Present 213 0.035 1.000  

Absent 53 3.829 1.096 13.374 

Inadequate 

MUACFA ever 

Absent 193 0.001 1.000  

Present 73 10.415 2.750 39.448 

HIV-8.2 

(N=495; 

Included 

in 

analysis: 

89.5%) 

Maternal CD4 count 

closest to delivery 

>500 192 0.032 1.000  

<500 251 3.159 1.103 9.049 

Maternal ARV/ART 

coverage during the 

breastfeeding period 

Fully covered 378 0.007 1.000  

Partially/not 

covered 

65 4.229 1.490 11.999 

History of CPT for 

the child (ever) 

Present 348 0.003 1.000  

Absent 95 4.090 1.603 10.437 

Inadequate 

MUACFA ever 

Absent 318 0.006 1.000  

Present 125 3.848 1.477 10.025 

Vitamin A deficiency 

in the child 

Not indicated 373 0.009 1.000  

Indicated 70 3.796 1.401 10.288 

HIV-8.3 

(N=523; 

Included 

in 

Mother's ARV/ART 

drug status during 

pregnancy 

On drugs 430 0.011 1.000  

Not on drugs 36 5.345 1.459 19.579 

Maternal CD4 count 

closest to delivery 

>500 200 0.004 1.000  

<500 266 11.095 2.201 55.937 
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Group of 

children 

Characteristics Attributes N 

included 

p-

value 

OR 95% CI 

analysis: 

89.1%) 

Maternal ARV/ART 

coverage during the 

breastfeeding period 

Fully covered 388 0.030 1.000  

Partially/not 

covered 

78 4.278 1.150 15.917 

Frequency of acute 

morbidity among 

children per month 

<0.5/month 372 0.007 1.000  

>0.5/month 94 4.660 1.519 14.300 

Vitamin A deficiency 

in the child 

Not indicated 384 0.015 1.000  

Indicated 82 4.039 1.313 12.426 

HIV-

8.3.1 

(N=430; 

Included 

in 

analysis: 

74.0%) 

Maternal CD4 count 

closest to delivery 

>500 121 0.024 1.000  

<500 197 9.221 1.332 63.818 

Maternal ARV/ART 

coverage during the 

breastfeeding period 

Fully covered 235 0.012 1.000  

Partially/not 

covered 

83 7.358 1.560 34.714 

History of CPT for 

the child (ever) 

Present 249 0.031 1.000  

Absent 69 4.730 1.150 19.461 

Inadequate 

MUACFA ever 

Absent 232 0.002 1.000  

Present 86 11.685 2.382 57.328 

Vitamin/mineral 

deficiency among 

children 

Absent 162 0.022 1.000  

Present 156 8.082 1.354 48.237 

HIV-1: Generic group of morbid HIV-exposed children (N, HIV-EU=552; HIV-EI=26); 

HIV-2: Children of the mothers who had undertaken any PPTCT strategy during pregnancy 

(N, HIV-EU=538; HIV-EI=21); HIV-2.1: Children of the mothers who had undertaken 

PPTCT strategy involving ARV/ART during pregnancy (N, HIV-EU=517; HIV-EI=20); 

HIV-3: Children of the mothers who were ever initiated on ART (N, HIV-EU=526; HIV-

EI=26); HIV-4: Children of the mothers who were alive any time during the study (N, HIV-

EU=517; HIV-EI=23); HIV-5.1: Children who were ever mix-fed (N, HIV-EU=325; HIV-

EI=19);  HIV-5.2: Children of age 0-2 year any time during the study and mix-fed (N, HIV-
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EU=190; HIV-EI=11); HIV-6: Children who were ever started on feeds other than breast 

milk (inclusive of the non-breastfed children) (N, HIV-EU=546; HIV-EI=25); HIV-6.1: 

Children of age 0-2 year any time during the study and started on feeds other than breast 

milk (N, HIV-EU=268; HIV-EI=12); HIV-6.2: Children of age 6 months-2 years any time 

during the study and started on feeds other than breast milk (N, HIV-EU=265; HIV-EI=12); 

HIV-7: Children of age >9 months any time during the study (N, HIV-EU=528; HIV-

EI=25); HIV-8.1: Children who were vitamin/mineral deficient ever during the study (N, 

HIV-EU=248; HIV-EI=18); HIV-8.2: Children who were anaemic ever during the study 

(N, HIV-EU=417; HIV-EI=26); HIV-8.3: Children who were having acute morbidity ever 

during the study (N, HIV-EU=444; HIV-EI=22); HIV-8.3.1: Children of age 3-5 years any 

time during the study and ever enrolled in a school/anganwadi (N, HIV-EU=303; HIV-

EI=15). 

 

(b) Children of the mothers who had undertaken any PPTCT strategy during 

pregnancy (subgroup HIV-2): 90.9% of the eligible 615 children were included in the 

analysis. The factors associated with the HIV infection in the HIV-exposed children of the 

mothers who undertook any PPTCT strategy during pregnancy were the lower CD4 count 

of the mother near to the delivery (<500; OR=2.918, CI=1.001-8.501; p=0.050), partial or 

nil ARV/ART coverage of the mother during breastfeeding period (OR=3.703, CI=1.231-

11.140; p=0.020), non-initiation of CPT to the child (OR=4.141, CI=1.540-11.136; 

p=0.005), ever-inadequate MUACFA status in the child (OR=3.476, CI=1.225-9.868; 

p=0.019) and the indication of vitamin A deficiency in the child (OR=3.517, CI= 1.164-

10.627; p=0.026). Thus, the factors associated with the HIV infection were the same as that 

of the HIV-exposed children in general, but with a different degree of association.  

 

(c) Children of the mothers who had undertaken PPTCT strategy involving 

ARV/ART during pregnancy (sub-group HIV-2.1): 90.7% of the eligible 592 children 

were included in the analysis. The factors associated with the HIV infection in the HIV-

exposed children of the mothers who undertook the PPTCT strategy with ARV/ART 

during pregnancy were the partial or nil ARV/ART coverage of the mother during 

breastfeeding period (OR=3.376, CI=1.046-10.895; p=0.042), non-initiation of CPT to the 
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child (OR=3.896, CI=1.411-10.759; p=0.009), ever-inadequate MUACFA status in the 

child (OR=3.690, CI=1.270-10.719; p=0.016) and the indication of vitamin A deficiency 

in the child (OR=3.665, CI=1.199-11.204; p=0.023). Additionally, the always-adequate 

(never inadequate) WFA status showed an association with the HIV infection, which could 

be spurious as the p-value (0.222) of bivariate analysis was not significant in the larger 

group. Thus, the factors associated with the HIV infection were the same as that of the 

HIV-exposed children in general, but with a different degree of association.  

 

(d) Children of the mothers who were ever initiated on ART (sub-group HIV-3): 

87.6% of the eligible 630 children were included in the analysis. The factors associated 

with the HIV infection in the HIV-exposed children of the mothers ever initiated on ART 

were the lower CD4 count of the mother near to the delivery (<500; OR=3.144, CI=1.091-

9.065; p=0.034), partial or nil ARV/ART coverage of the mother during breastfeeding 

period (OR=4.648, CI=1.628-13.272; p=0.004), non-initiation of CPT to the child (OR= 

4.055, CI=1.585-10.370; p=0.003), ever-inadequate MUACFA status in the child (OR= 

3.706, CI=1.427-9.622; p=0.007) and the indication of vitamin A deficiency in the child 

(OR=3.728, CI=1.371-10.141; p=0.010). Thus, the factors associated with the HIV 

infection were the same as that of the HIV-exposed children in general, but with a different 

degree of association.  

 

(e) Children of the mothers who were alive at any time during the study (sub-group 

HIV-4): 83.9% of the eligible 644 children were included in the analysis. The factors 

associated with the HIV infection in the HIV-exposed children of the alive mothers were 

the composite nutrition indication of sickness in the mother (OR=2.943, CI=1.098-7.891; 

p=0.032), lower CD4 count of the mother near to the delivery (<500; OR=3.529, CI=1.135-

10.974; p=0.029), partial or nil ARV/ART coverage of the mother during breastfeeding 

period (OR=4.881, CI=1.558-15.292; p=0.007), non-initiation of CPT to the child 

(OR=3.460, CI=1.246-9.611; p=0.017) and the ever-inadequate MUACFA status in the 

child (OR=5.901, CI=2.067-16.841; p=0.001). Thus, in addition to the factors associated 

with the HIV infection in the generic group, the mothers indicated as sick by nutritional 

reasons could also predict the HIV infection among the HIV-exposed children.  
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(f) Children who were ever mix-fed (sub-group HIV-5.1): 88.2% of the eligible 390 

children were included in the analysis. However, before interpreting the results of this 

group, it was important to note that all the HIV-EI children in the study had been breastfed; 

and as such, there were no non-breastfed-but-HIV-EI children in this study. However, it 

could not be evidenced that all these HIV infections in the children are due to breastfeeding, 

as it could be due to a perinatal infection or infection in utero. The factors associated with 

the HIV infection in the ever mix-fed HIV-exposed children were the lower CD4 count of 

the mother near to the delivery (<500; OR=8.010, CI=1.780-36.035; p=0.007), partial or 

nil ARV/ART coverage of the mother during breastfeeding period (OR=6.933, CI=1.766-

27.221; p=0.006), non-initiation of CPT to the child (OR=4.608, CI=1.438-14.768; 

p=0.010), ever-inadequate MUACFA status in the child (OR=3.755, CI=1.175-12.001; 

p=0.026) and the indication of vitamin A deficiency in the child (OR=4.034, CI=1.188-

13.697; p=0.025). Thus, the factors associated with the HIV infection were the same as that 

of the HIV-exposed children in general, but with a different degree of association.  

 

(g) Children of age 0-2 year any time during the study and mix-fed (sub-group HIV-

5.2): 88.5% of the eligible 227 children were included in the analysis. The factors 

associated with the HIV infection in the 0-2 year mix-fed HIV-exposed children were the 

lower CD4 count of the mother near to the delivery (<500; OR=11.747, CI=1.399-98.628; 

p=0.023), the indication of vitamin A deficiency in the child (OR=5.914, CI=1.392-25.127; 

p=0.016), and the death of the child (OR=169.808, CI=4.707-6126.122; p=0.005). Even 

though the high OR and wide CI could be due to the lower numbers of the HIV-EI and the 

dead children included in the analysis, and as the HIV infection was not found associated 

with the mixed feeding in the generic group, this result pointed to the predictive value of 

the HIV infection as a reason for death in the 0-2 year mix-fed children. Or, this association 

could also be a spurious association that the more of the deaths of HIV-EI children occurred 

in the <2 year age group and did not bear any association with the mixed feeding as such. 

 

(h) Children who were ever started on feeds other than breast milk (inclusive of the 

non-breastfed children; sub-group HIV-6): 87.4% of the eligible 653 children were 

included in the analysis. The factors associated with the HIV infection in the HIV-exposed 
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children who were ever started on feeds other than breast milk (inclusive of the non-

breastfed children) were the lower CD4 count of the mother near to the delivery (<500; 

OR=4.127, CI=1.322-12.884; p=0.015), partial or nil ARV/ART coverage of the mother 

during breastfeeding period (OR=4.872, CI=1.651-14.377; p=0.004), non-initiation of 

CPT to the child (OR=3.577, CI=1.355-9.441; p=0.010), ever-inadequate MUACFA status 

in the child (OR=4.669, CI=1.710-12.751; p=0.003) and the indication of vitamin A 

deficiency in the child (OR=3.903, CI=1.413-10.781; p=0.009). Thus, the factors 

associated with the HIV infection were the same as that of the HIV-exposed children in 

general, but with a different degree of association.  

 

(i) Children of age 0-2 year any time during the study and started on feeds other than 

breast milk (sub-group HIV-6.1): 88.6% of the eligible 316 children were included in 

the analysis. The factors associated with the HIV infection in the 0-2 year HIV-exposed 

children who were started on feeds other than breast milk were the lower CD4 count of the 

mother near to the delivery (<500; OR=5.673, CI=1.131-28.462; p=0.035) and the death 

of the child (OR=40.498, CI=1.448-1132.311; p=0.029). Even though the high OR and 

wide CI could be due to the lower numbers of the HIV-EI and the dead children included 

in the analysis, and as the HIV infection was not found associated with the started on feeds 

other than breast milk in the generic group, this result pointed to the predictive value of the 

HIV infection as a reason for death in the 0-2 year children who were started on feeds other 

than breast milk. Or, this association could also be a spurious association that more of the 

deaths of HIV-EI children occurred in the <2 year age group and did not bear any 

association with the feeding with foods other than breast milk, as such. 

 

(j) Children of age 6 months-2 years any time during the study and started on feeds 

other than breast milk (sub-group HIV-6.2): 90.5% of the eligible 306 children were 

included in the analysis. The factors associated with the HIV infection in the 0.5-2 year 

HIV-exposed children who were started on feeds other than breast milk were the lower 

CD4 count of the mother near to the delivery (<500; OR=6.338, CI=1.247-32.204; 

p=0.026) and the death of the child (OR=40.780, CI=1.485-1119.788; p=0.028). Again, 

even though the high OR and wide CI could be due to the lower numbers of the HIV-EI 
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and the dead children included in the analysis, and the HIV infection was not found 

associated with the started on feeds other than breast milk in the generic group, this result 

pointed to the predictive value of the HIV infection as a reason for death in the 0.5-2 year 

children who were started on feeds other than breast milk. Or, this association could also 

be a spurious association that more of the deaths of HIV-EI children occurred in the 0.5-2 

year age group and did not bear any association with such feeding. 

 

(k) Children of age >9 months any time during the study (sub-group HIV-7): 87.9% 

of the eligible 629 children were included in the analysis. The factors associated with the 

HIV infection in the >9 month HIV-exposed children were the lower CD4 count of the 

mother near to the delivery (<500; OR=4.309, CI=1.373-13.520; p=0.012), partial or nil 

ARV/ART coverage of the mother during breastfeeding period (OR=4.752, CI=1.612-

14.011; p=0.005), non-initiation of CPT to the child (OR=3.693, CI=1.393-9.788; 

p=0.009), ever-inadequate MUACFA status in the child (OR=4.839, CI=1.761-13.297; 

p=0.002) and the indication of vitamin A deficiency in the child (OR=3.772, CI=1.365-

10.428; p=0.010). Thus, the factors associated with the HIV infection were the same as that 

of the HIV-exposed children in general, but with a different degree of association.  

 

(l) Children who were vitamin/mineral deficient ever during the study (sub-group 

HIV-8.1): 90.2% of the eligible 295 children were included in the analysis. The factors 

associated with the HIV infection in the vitamin/mineral deficient HIV-exposed children 

were the lower CD4 count of the mother near to the delivery (<500; OR=12.498, CI=2.067-

75.574; p=0.006), partial or nil ARV/ART coverage of the mother during breastfeeding 

period (OR=6.515, CI=1.641-25.859; p=0.008), non-initiation of CPT to the child 

(OR=3.829, CI=1.096-13.374; p=0.035) and the ever-inadequate MUACFA status in the 

child (OR=10.415, CI=2.750-39.448; p=0.001). Thus, the factors associated with the HIV 

infection were the same as that of the HIV-exposed children in general, but with a different 

degree of association.  

 

(m) Children who were anaemic ever during the study (sub-group HIV-8.2): 89.5% 

of the eligible 495 children were included in the analysis. The factors associated with the 
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HIV infection in the anaemic HIV-exposed children were the lower CD4 count of the 

mother near to the delivery (<500; OR=3.159, CI=1.103-9.049; p=0.032), partial or nil 

ARV/ART coverage of the mother during breastfeeding period (OR=4.229, CI=1.490-

11.999; p=0.007), non-initiation of CPT to the child (OR=4.090, CI=1.603-10.437; 

p=0.003), ever-inadequate MUACFA status in the child (OR=3.848, CI=1.477-10.025; 

p=0.006) and the indication of vitamin A deficiency in the child (OR=3.796, CI=1.401-

10.288; p=0.009). Thus, the factors associated with the HIV infection were the same as that 

of the HIV-exposed children in general, but with a different degree of association.  

 

(n) Children who were having acute morbidity ever during the study (sub-group HIV-

8.3): 89.1% of the eligible 523 children were included in the analysis. The factors 

associated with the HIV infection in the morbid HIV-exposed children were the non-

provision of ARV/ART to the mother during pregnancy (OR=5.345, CI=1.459-19.579; 

p=0.011), lower CD4 count of the mother near to the delivery (<500; OR=11.095, 

CI=2.201-55.937; p=0.004), partial or nil ARV/ART coverage of the mother during 

breastfeeding period (OR=4.278, CI=1.150-15.917; p=0.030), presence of acute morbidity 

>0.5 per month in the child (OR=4.660, CI=1.519-14.300; p=0.007) and the indication of 

vitamin A deficiency in the child (OR=4.039, CI=1.313-12.426; p=0.015). Thus, even 

though the HIV infection in the child was not associated with the presence of morbidity in 

the child, it was associated with the higher frequency of acute morbidities among the HIV-

exposed children (also seen in the results of chapter 5, sections 3.1 and 3.2). On the other 

hand, a history of non-ARV/ART status of mothers during pregnancy in a morbid HIV-

exposed child could suggest an HIV infection in them.  

 

(o) Children of age 3-5 years any time during the study and ever enrolled in a 

school/anganwadi (sub-group HIV-8.3.1): 74.0% of the eligible 430 children were 

included in the analysis. The factors associated with the HIV infection in the 3-5 year HIV-

exposed children ever enrolled in a school/anganwadi were the lower CD4 count of the 

mother near to the delivery (<500; OR=9.221, CI=1.332-63.818; p=0.024), partial or nil 

ARV/ART coverage of the mother during breastfeeding period (OR=7.358, CI=1.560-

34.714; p=0.012), non-initiation of CPT to the child (OR=4.730, CI=1.150-19.461; 
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p=0.031), ever-inadequate MUACFA status in the child (OR=11.685, CI=2.382-57.328; 

p=0.002) and the indication of vitamin/mineral deficiency in the child (OR=8.082, 

CI=1.354-48.237; p=0.022). Thus, in addition to the factors associated with the HIV 

infection in the generic group, the indication of vitamin/mineral deficiency (in general) 

among the 3-5 year HIV-exposed children ever enrolled in a school/anganwadi could also 

predict the HIV infection among the HIV-exposed children; this could be used as a 

screening criteria in the school health programs to identify the hidden HIV infections 

among the children.  

 

5.6. Consolidation of the factors associated with outcome variables. 

 

The association between the core outcome indicators of ever-inadequate anthropometric 

measurements for age, anaemia, morbidity (presence and frequency) and HIV infection is 

presented in figure 83. The factors associated with each of these outcomes among the HIV-

exposed children are listed and presented as a matrix in tables 67 and 68.  

 

Fig. 83. Association between the core outcome indicators in the HIV-exposed children. 
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Table 67. Summary of the factors associated with the outcome variables (by children and OR). 

Group/sub-

group of 

children 

Type of 

factors 

Factors associated Inadequate Anae

mia 

Acute morbidity HIV 

infectio

n 

HFA WFA HCFA MUA

CFA 

Prese

nce 

Frequency 

>0.5/month 

All HIV-

exposed 

children 

Family/

HH 

Underprivileged (SC/ST/OBC) caste 1.644  2.368   1.78   

Joint/three-generation family      1.598   

Nuclear family       1.634  

Uneducated (non-schooled) father 2.093 1.651       

Poor socio-economic status/Poor (non-

electrified/kuccha/semi-pukka) housing 

  2.562      

Lack of safe drinking water       1.926  

Presence of a socio-economic crisis      1.604   

Mother Younger (<25 years) age     1.69    

Younger (<25 years) age at marriage 2.575        

HIV clinical stage 2 or more      1.581   

Initiation of ART     3.499    

Pregnan

cy 

Partial/nil ANC  1.514       

Partial/nil ARV/ART coverage during 

breastfeeding 

       4.229 
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Group/sub-

group of 

children 

Type of 

factors 

Factors associated Inadequate Anae

mia 

Acute morbidity HIV 

infectio

n 

HFA WFA HCFA MUA

CFA 

Prese

nce 

Frequency 

>0.5/month 

Lower (<500) CD4 count near to delivery        3.159 

Child LBW (<2.5 kg)  1.72  1.838     

Younger (<12 months) age 2.411  11.713    3.162  

Breastfeeding ever  1.97       

Non-initiation of CPT        4.09 

Presence of vitamin/mineral deficiency      3.48   

Presence of vitamin A deficiency    1.881   2.214 3.796 

Presence of anaemia 2.006 1.744    1.985   

Inadequate HFA status     1.855    

Inadequate MUACFA status        3.848 

Presence of acute morbidity     1.748    

HIV infection    3.293   3.218  

Immunization with DPT vaccine      1.883   

Under-immunization of any vaccine     1.655    

Children of the 

mothers adopt-

Pregnan

cy 

Adoption of two or more PPTCT 

strategies 

      1.613  
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Group/sub-

group of 

children 

Type of 

factors 

Factors associated Inadequate Anae

mia 

Acute morbidity HIV 

infectio

n 

HFA WFA HCFA MUA

CFA 

Prese

nce 

Frequency 

>0.5/month 

ing any PPTCT 

strategy 

Children of the 

mothers adopt-

ing ARV/ART 

for PPTCT 

Pregnan

cy 

Adoption of ARV/ART strategy in 

combination with other PPTCT strategies 

      1.642  

Longer (>30 days) duration of ARV/ART 

during pregnancy 

1.911  1.956      

Children of the 

mothers ever 

on ART 

Child Breastfeeding ever     1.649    

Children of 

alive mothers 

Mother Underweight (BMI <18.5)  1.968  1.552     

Presence of vitamin/mineral deficiency      1.561   

Presence of anaemia     2.129    

Presence of acute morbidity       1.798  

Composite nutrition indication of sickness        2.943 

Composite morbidity indication of 

sickness 

 1.707    2.639   
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Group/sub-

group of 

children 

Type of 

factors 

Factors associated Inadequate Anae

mia 

Acute morbidity HIV 

infectio

n 

HFA WFA HCFA MUA

CFA 

Prese

nce 

Frequency 

>0.5/month 

Child Male gender   1.612      

HIV infection     7.889    

Under-immunization of OPV 2.063        

Children of 

vitamin/minera

l deficient 

mothers 

Mother Higher number (> 6) of deficient 

vitamins/minerals 

     1.89 1.91  

Children of 

morbid mothers 

Mother Presence of multiple acute morbidities      3.302 2.235  

Children of 

'sick' mothers 

Mother HIV clinical stage 2 or more       2.765  

Sickness indicated by nutrition criteria in 

combination with other criteria 

     2.556   

Sickness indicated by morbidity criteria       2.881  

Child Under-immunization of any vaccine   4.59      

Ever-breastfed 

children 

Child Longer (>29 weeks) duration of 

breastfeeding 

1.875        
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Group/sub-

group of 

children 

Type of 

factors 

Factors associated Inadequate Anae

mia 

Acute morbidity HIV 

infectio

n 

HFA WFA HCFA MUA

CFA 

Prese

nce 

Frequency 

>0.5/month 

Weaning at >6 months of age or for >2 

weeks duration 

    1.98 2.592   

Living without mother's care      10.528   

Under-immunization of OPV 2.021        

0-2 year mix-

fed children 

Child Death        169.808 

Children ever 

on feeds other 

than breast mil-

k (including the 

non-breastfed) 

Child Male gender   1.584      

Mixed feeding ever 2.056  1.773 1.528     

0-2 yr children 

on feeds other 

than breast 

milk 

Child Death        40.498 

0.5-2 yr childr-

en on feeds 

Child Death        40.78 
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Group/sub-

group of 

children 

Type of 

factors 

Factors associated Inadequate Anae

mia 

Acute morbidity HIV 

infectio

n 

HFA WFA HCFA MUA

CFA 

Prese

nce 

Frequency 

>0.5/month 

other than 

breast milk 

Children of age 

>9 months 

Child Immunization with measles vaccine      2.735   

Children of age 

>15 months 

Child Female gender  1.575       

Presence of anaemia   2.086      

Vitamin/minera

l deficient 

children 

Child Male gender    1.848     

Higher number (>6) of deficient 

vitamins/minerals 

  2.309      

Persistence of deficiency (>50% of time)       3.966  

Presence of anaemia   8.112      

Anaemic 

children 

Family/

HH 

Lack of safe sanitation  1.923       

Child Male gender   1.778      

Breastfeeding ever 1.872        

Presence of moderate or severe anaemia 1.716  1.833      
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Group/sub-

group of 

children 

Type of 

factors 

Factors associated Inadequate Anae

mia 

Acute morbidity HIV 

infectio

n 

HFA WFA HCFA MUA

CFA 

Prese

nce 

Frequency 

>0.5/month 

Morbid 

children 

Pregnan

cy 

Nil ARV/ART coverage during 

pregnancy 

       5.345 

Child Frequency of acute morbidity >0.5/month        4.66 

3-5 yr children 

ever enrolled in  

school/anganw

adi 

Child Presence of vitamin/mineral deficiency        8.082 

The cells painted in yellow and red cells represent the most-proximal and direct relationships between the outcome indicators. The 

values mentioned are the ORs from the BLR.  
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Table 68. Summary of the factors associated with the outcome variables (by clustered 

associated factors). 

Factors associated The outcome in the child Applicable to 

Family/HH-related factors 

Underprivileged 

(SC/ST/OBC) caste 

Inadequate HFA & HCFA, 

Presence of acute morbidity 

All HIV-exposed children 

Joint/three-generation family Presence of acute morbidity All HIV-exposed children 

Nuclear family Frequency of acute morbidity 

>0.5/month 

All HIV-exposed children 

Uneducated (non-schooled) 

father 

Inadequate HFA & WFA All HIV-exposed children 

Poor socio-economic status / 

Poor (non-electrified/ 

kuccha/semi-pukka) housing 

Inadequate HCFA All HIV-exposed children 

Lack of safe drinking water Frequency of acute morbidity 

>0.5/month 

All HIV-exposed children 

Lack of safe sanitation Inadequate WFA Anaemic children 

Presence of a socio-

economic crisis 

Presence of acute morbidity All HIV-exposed children 

Mother-related factors 

Younger (<25 years) age Anaemia All HIV-exposed children 

Younger (<25 years) age at 

marriage 

Inadequate HFA All HIV-exposed children 

Underweight (BMI <18.5) Inadequate WFA & 

MUACFA 

Children of alive mothers 

Presence of vitamin/mineral 

deficiency 

Presence of acute morbidity Children of alive mothers 

Higher number (> 6) of 

deficient vitamins/minerals 

Presence and Frequency of 

acute morbidity >0.5/month 

Children of vitamin/mineral 

deficient mothers 
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Factors associated The outcome in the child Applicable to 

Presence of anaemia Anaemia Children of alive mothers 

Presence of acute morbidity Frequency of acute morbidity 

>0.5/month 

Children of alive mothers 

Presence of multiple acute 

morbidities 

Presence and Frequency of 

acute morbidity >0.5/month 

Children of morbid mothers 

HIV clinical stage 2 or more Presence of acute morbidity All HIV-exposed children 

Frequency of acute morbidity 

>0.5/month 

Children of 'sick' mothers 

Initiation of ART Anaemia All HIV-exposed children 

Composite nutrition 

indication of sickness 

HIV infection Children of alive mothers 

Sickness indicated by nutri-

tion criteria in combination 

with other criteria 

Presence of acute morbidity Children of 'sick' mothers 

Composite morbidity 

indication of sickness 

Inadequate WFA, Presence 

of acute morbidity 

Children of alive mothers 

Sickness indicated by 

morbidity criteria 

Frequency of acute morbidity 

>0.5/month 

Children of 'sick' mothers 

Pregnancy-related factors (predictors) 

Partial or nil antenatal care Inadequate WFA All HIV-exposed children 

Adoption of two or more 

PPTCT strategies 

Frequency of acute morbidity 

>0.5/month 

Children of the mothers 

adopting any PPTCT strategy 

Adoption of ARV/ART 

strategy in combination with 

other PPTCT strategies 

Frequency of acute morbidity 

>0.5/month 

Children of the mothers 

adopting ARV/ART as a 

PPTCT strategy 

Longer (>30 days) duration 

of ARV/ART during 

pregnancy 

Inadequate HFA & HCFA Children of the mothers 

adopting ARV/ART as a 

PPTCT strategy 
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Factors associated The outcome in the child Applicable to 

Nil ARV/ART coverage 

during pregnancy 

HIV infection Morbid children 

Partial or nil ARV/ART cov-

erage during breastfeeding 

HIV infection All HIV-exposed children 

Lower (<500) CD4 count 

near to delivery 

HIV infection All HIV-exposed children 

Child-related   

Male gender Inadequate HCFA Children of alive mothers, 

Children ever on feeds other 

than breast milk (including 

the non-breastfed), Anaemic 

children 

Inadequate MUACFA Vitamin/mineral deficient 

children 

Female gender Inadequate WFA Children of age >15 months 

LBW (<2.5 kg) Inadequate WFA & 

MUACFA 

All HIV-exposed children 

Younger (<12 months) age Inadequate HFA & HCFA, 

Frequency of acute morbidity 

>0.5/month 

All HIV-exposed children 

Breastfeeding ever Inadequate WFA All HIV-exposed children 

Anaemia Children of the mothers ever 

initiated on ART 

Inadequate HFA Anaemic children 

Longer (>29 weeks) duration 

of breastfeeding 

Inadequate HFA Ever-breastfed children 

Mixed feeding ever Inadequate HFA, HCFA & 

MUACFA 

Children ever on feeds other 

than breast milk (including 

the non-breastfed) 
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Factors associated The outcome in the child Applicable to 

Weaning at >6 months of age 

or for >2 weeks duration 

Anaemia, Presence of acute 

morbidity 

Ever-breastfed children 

Non-initiation of CPT HIV infection All HIV-exposed children 

Living without mother's care Presence of acute morbidity Ever-breastfed children 

Inadequate HFA status Anaemia All HIV-exposed children 

Inadequate MUACFA status HIV infection All HIV-exposed children 

Presence of vitamin/mineral 

deficiency 

Presence of acute morbidity All HIV-exposed children 

HIV infection 3-5 year children ever enrol-

led in a school/anganwadi 

Higher number (>6) of 

deficient vitamins/minerals 

Inadequate HCFA Vitamin/mineral deficient 

children 

Persistence (>50% of time) 

of vitamin/mineral deficiency 

Frequency of acute morbidity 

>0.5/month 

Vitamin/mineral deficient 

children 

Presence of vitamin A 

deficiency 

Inadequate MUACFA, 

Frequency of acute morbidity 

>0.5/month, HIV infection 

All HIV-exposed children 

Presence of anaemia Inadequate HFA & WFA, 

Presence of acute morbidity 

All HIV-exposed children 

Inadequate HCFA Children of age >15 months, 

Vitamin/mineral deficient 

children 

Presence of moderate or 

severe Anaemia 

Inadequate HFA & HCFA Anaemic children 

Presence of acute morbidity Anaemia All HIV-exposed children 

Frequency of acute morbidity 

>0.5/month 

HIV infection Morbid children 
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Factors associated The outcome in the child Applicable to 

HIV infection Inadequate MUACFA, 

Frequency of acute morbidity 

>0.5/month 

All HIV-exposed children 

Anaemia Children of alive mothers 

Immunization with DPT 

vaccine 

Presence of acute morbidity All HIV-exposed children 

Immunization with measles 

vaccine 

Presence of acute morbidity Children of age >9 months 

Under-immunization of any 

vaccine 

Anaemia All HIV-exposed children 

Inadequate HCFA Children of 'sick' mothers 

Under-immunization of OPV Inadequate HFA Children of alive mothers, 

Ever-breastfed children 

Death HIV infection 0-2 year children on feeds 

other than breast milk and/or 

mix-fed 

The red-painted cells indicate a direct association between the outcome indicators. 

 

Box 6. Summary of the factors associated with ever-inadequate anthropometric 

measurements for age, anaemia, morbidity, mortality, and HIV infection among the HIV-

exposed children. 

 

The presence of anaemia among the HIV-exposed children was significantly associated 

with the inadequate HFA and WFA and the presence of morbidity. Also, it was associated 

with the inadequate HCFA among the vitamin/mineral deficient children and the children 

>15 months of age. Among the anaemic children, moderate or severe anaemia was 

associated with inadequate HFA and HCFA. These inter-relationships between the growth 

and development (anthropometry) and morbidity factors tend to be modulated by the 

haemoglobin status of the HIV-exposed children; the anthropometric effects (on HFA, 

WFA, and HCFA) on one side, and the facilitation of acute morbidity on the other. On the 
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other hand, the HIV infection was associated with the inadequate MUACFA and the higher 

frequency of acute morbidity among the HIV-exposed children, and with the anaemia 

among the children of alive mothers. Most (97.6%) of the children in this study had their 

mothers alive, and hence the association of the HIV infection with anaemia among the 

children could be held the same for all the HIV-exposed children. Hence, the core inter-

relationships between the outcome variables in this study could be drawn as in figure 83. 

 

The HIV-exposed children ran a risk for the inadequate WFA when their HIV-infected 

mothers did not have adequate ANC during pregnancy. The adoption of more than one 

strategy (which also nearly-meant combining strategies of ARV/ART with breastfeeding 

as per guidelines) for PPTCT was associated with the increased frequency of acute 

morbidities among the children; this could be the other side of the same coin of an 

enthusiastic healthcare-seeking behaviour, if not due to limiting immunoglobulins from 

the breast milk. The longer (>30 days) duration of ARV/ART during pregnancy was 

associated with the inadequate HFA and HCFA among the children; whether this was due 

to the drugs or other reasons needed to be probed further. The lower CD4 count of the 

mother near to the delivery, and the partial or nil ARV/ART coverage of breastfeeding 

period predicted the HIV infection among the children. However, the link between the 

non-adoption of ARV/ART by the mother during pregnancy and the HIV infection in the 

child was evident only among the morbid children in the study, probably due to the near-

universal coverage of the ARV/ART among the mothers of the study participants during  

pregnancy; hence, this (nil history of ARV/ART administration in HIV-infected mother 

during pregnancy, if the HIV-exposed child was presenting morbid) could help as a 

screening criteria to choose to test the HIV-exposed children for HIV infection, if required. 

Thus, in addition to the direct association with the HIV infection in the child, the ANC and 

HIV-related interventions adopted by the HIV-infected mother did influence the nutrition 

and morbidity outcomes in the child’s life outside the uterus. 

 

Among the HIV-exposed children, those ever-breastfed ran the risk of inadequate WFA in 

their life, probably due to the excess or longer reliance on breastfeeding for the child’s 

nutrition (mean duration of breastfeeding was 46.6 weeks) or due to the poor feeds or 
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feeding practices (11.3% of the 0.5-2 year children received food with minimum 

recommended dietary diversity every time; 25.8% of them received food for minimum 

recommended frequency; and, 7.5% of them received minimum acceptable food every 

day). Anaemia among the children was associated with the initiation of the ART to the 

mothers (in general), and with the breastfeeding from such mothers (after delivery); this 

suggested the role of maternal ARV/ART drugs (in utero or via breast milk) as a reason of 

anaemia in their children. Also, the breastfeeding was associated with the inadequate HFA 

among the anaemic children, as seen in the association of the core indicators. As such, the 

longer (>29 weeks) duration of the breastfeeding was associated with the inadequate HFA 

among the ever-breastfed children. Thus, the breastfeeding practices and/or the ARV/ART 

in the breast milk (not the breast milk per se) tend to mediate the less growth and 

development in the child. It was also important that not-breastfeeding was not associated 

with the increased presence of acute morbidity in the HIV-exposed children.  

 

Delayed (beyond 6 months of age) or longer (for >2 weeks duration) weaning of the ever-

breastfed children was associated with the anaemia and the presence of acute morbidity. 

Among the children started on feeds other than the breast milk, the mixed feeding practice 

was associated with the inadequate HFA, HCFA, and MUACFA; and such male children 

had higher chances of the inadequate HCFA. This again could be due to the excess or 

longer reliance on breastfeeding, and through the anaemia resulting from the breastfeeding 

from the mothers on ARV/ART. The mixed feeding was so significant that among the 0-2 

year mix-fed children (or more precisely, among the 0.5-2 year children started on feeds 

other than breast milk), there was a higher chance for death. As such, the deferred or 

extended weaning and associated mixed feeding did influence the life, morbidity, and 

nutritional aspects of the child. Moreover, as inferred above, it was the breastfeeding 

practices and/or the ARV/ART in the breast milk (not the breast milk per se) that tend to 

mediate the development of under-nutrition and under-development in the child.  

 

The presence of vitamin/mineral deficiency among the HIV-exposed children was 

associated with the presence of acute morbidity in them, and the persistence of the 

deficiencies for more (than 50% of) time was associated with a higher frequency of acute 
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morbidities. The higher number of deficient vitamins/minerals in the child indicated a 

higher chance for inadequate HCFA in them. The presence of vitamin/mineral deficiency 

was higher among the 3-5 year HIV-EI children enrolled in school/anganwadi; this could 

help as a screening criterion in the routine school health programs to choose the child to 

test for HIV infection to identify the hidden HIV-EI children in the community. On the 

other hand, the presence of the (fat-soluble) vitamin A deficiency signs/symptoms were 

associated with the inadequate MUACFA, the higher frequency of acute morbidities, and 

the HIV infection in the child. As such, the vitamin/mineral deficiencies in the child 

retarded the growth and development and facilitated morbidity among the children. 

 

Also, considering the whole cohort of HIV-exposed children: 

 the male children who had alive mothers (which was near-equivalent to all male 

children) had inadequate HCFA, and the same trend was reflected (male 

preponderance) in the sub-groups of anaemic children and children who were 

started on feeds other than breast milk;  

 the male vitamin/mineral deficient children had a higher chance of inadequate 

MUACFA compared to their female counterparts;  

 there was a higher chance of the inadequate HFA and HCFA, and a higher 

frequency of acute morbidity during the infancy (compared to post-infancy life); 

 above 15 months of age, the female children ran a higher risk of inadequate WFA; 

 the LBW children had a higher chance of inadequate WFA and MUACFA; 

 those ever-breastfed children who were subsequently out of mother’s care in their 

life had a higher chance of the presence of acute morbidity.  

 the non-initiation of CPT was associated with higher HIV infection among the 

HIV-exposed children; but this could rather be an early sign of adherence or 

defection of the family to the HIV-related treatment, care, and support services, as 

the co-trimoxazole does not have any demonstrated anti-retroviral action. 

 

The younger age (<25 years) of the mother was associated with the anaemia among the 

HIV-exposed children, while the younger age (<25 years) of the mother at marriage was 
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associated with inadequate HFA. The underweight among the mothers predicted 

inadequate WFA and MUACFA among their children, and the presence of anaemia among 

the mothers predicted the anaemia among the children; both suggested that under-nutrition 

ran in the families. Similarly, the presence of acute morbidity among the mothers was 

associated with a higher frequency of acute morbidities among the children, while multiple 

morbidities among the mothers were associated with the higher presence and higher 

frequency of acute morbidities among their children; both suggested that acute morbidities 

co-existed in the mother-child pairs in the families. The presence of vitamin/mineral 

deficiency among the mothers predisposed to the presence of acute morbidities, while the 

indication of higher number (>6) of deficient vitamins/minerals among the mothers 

predisposed to both the higher presence and higher frequency of acute morbidity in their 

children; this suggested the link of nutrition level of the family with acute morbidities. The 

advanced clinical stages of HIV infection (which meant lower immunity and higher 

presence of opportunistic infections) among the mothers also predicted the higher presence 

of acute morbidity among their children, while the same also predicted higher frequencies 

of acute morbidity among the children of the mothers who were identified as sick. All these 

suggested the inter-relationships (co-existence and mutual synergy) between under-

nutrition and acute morbidities in the HIV-infected mother-HIV-exposed child pairs. 

Further, the initiation of ART to the mothers was associated with anaemia among the 

children, even if it did not bear a direct relationship of chronology or causation. 

 

The ‘nutrition-related sickness’ among the mothers (those with the signs/symptoms 

suggestive of at least two different vitamin/mineral deficiencies other than iron AND BMI 

<18.5 AND haemoglobin <12.0 g/dl) was associated with HIV infection among the 

children; upon satisfying more additional (morbidity, pregnancy, psychosocial) criteria of 

sickness by the nutritionally sick mothers, the higher the chances of acute morbidity among 

their children. The ‘morbidity-related sickness’ among the mothers (those with two acute 

or one chronic morbidity) was associated with inadequate WFA and higher presence of 

acute morbidity among the children; the children of mothers indicated as sick by morbidity 

criteria had higher frequencies of acute morbidity than those of the mothers indicated as 

sick by other criteria. As such, the composite indicator of sickness among the mothers 
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could help to predict the under-nutrition and acute morbidity among the children; this 

could also help as a screening tool to choose to test the HIV-exposed children for HIV 

infection, if required, in situations like resource-limited settings; however, the sensitivity 

and specificity of these criteria need to be validated. 

 

Among the HIV-exposed children, the children belonging to the underprivileged castes 

(SC/ST/OBC) had a higher chance for inadequate HFA and HCFA and the presence of 

acute morbidity. While the children in the joint or three-generation families had a higher 

chance of presence of acute morbidity, those in the nuclear families had higher frequencies 

of acute morbidity. The children of uneducated (non-schooled) father (unlike the mothers, 

as routinely inferred in health research) ran a risk for inadequate HFA and WFA, while the 

children living in poorly-built (non-electrified or kuccha or semi-pukka) houses had a risk 

of inadequate HCFA; both these could represent the income of the family and hence the 

poor socio-economic status of the family. The lack of safe drinking water in the households 

tend to predispose to the higher frequency of the acute morbidities in children, while lack 

of safe sanitation predisposed to inadequate WFA among the anaemic children. The 

presence of a socio-economic crisis in the family tends to increase the presence of acute 

morbidities among the children. There were no significant family or household factors 

found to be associated with anaemia, inadequate MUACFA, and HIV infection among the 

children.  

 

Under-immunization of any vaccine held good as a proxy indicator for the anaemia among 

all the HIV-exposed children; while the same could represent the inadequate HCFA among 

the children of sick mothers. Also, under-immunization with the OPV could serve as a 

proxy indicator of the inadequate HFA among the ever-breastfed children and children 

with alive mothers. On the other hand, the adequate status for immunization of the DPT 

and measles vaccines (among all children and those >9 months of age respectively) would 

have been achieved with the presence of morbidity among the children, and subsequent 

health care seeking (when immunizations were administered and updated for the age of 

the child; ‘opportunistic’ or ‘convenient’ vaccination). 
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As there were only a very few child deaths during the course of the study, verbal autopsies 

(HIV-EI=6, HIV-EU=23, HIV-E?=39; neonatal deaths=23, post-neonatal infant 

deaths=31, post-infancy deaths=14; total=68) were conducted into the child deaths 0-59 

months of age that happened between 01 Jan 2011 and 30 Nov 2017. A bulk (59.0%) of 

the HIV-E? child deaths were due to the deaths happening in 0-41 days, as the first HIV 

test scheduled by NACO for EID was at 42 days. Majority of the dead children belonged 

to the Hindu religion, an underprivileged caste, and families with illiterate or less-educated 

father, people other than mothers taking decisions of health care needs, and BPL status. 

Nearly equal shares of the child deaths were found in nuclear and joint/three-generation 

families, and the mothers of age less than and more than 25 years. One-third of the parents 

of the dead children had a consanguineous marriage, and about one-tenth of the dead 

children had a sibling death before in the family. Majority of the dead children lived in the 

households from where the health care was accessible within 30 minutes, mostly by 

utilizing public transport. One-third of the dead children were born as the first child, half 

as the second or the third child, and the remaining were born in 4+ order. One-fifth of the 

dead children were born premature, and about half of them were not immunized for age at 

death. More than half of the children died at home (despite the majority having health care 

access), and another one-third at a health care facility and the mean age at death was 228.8 

days. Compared to the male children, the dying female children were higher in the neonatal 

age group (male=26.5%, female=41.2%) and lesser in the post-infancy (male=26.5%, 

female=14.7%); they had shorter life (mean age of death: male=302.1, female=155.4 

days); and they mostly died at home (male=47.1%, female=58.8%).  

 

The causes for deaths were classified as immediate/most probable reasons (n=127) and 

associated/facilitating reasons (n=100). The various reasons under the immediate/most 

probable reasons were clustered as ADD (with/without vomiting, hypovolemia), ARI 

(including pneumonia, otitis media, asthmatic bronchitis), birth asphyxia (including 

respiratory distress syndrome, hypoxemia, hypothermia), septicemia, meconium 

aspiration, preventable reasons (including feed regurgitation/aspiration, choking, fall, and 

suspected insect/snake bite), other infections and fevers (including viral fever, infections, 

FUO, febrile fits), child neglect (including denial of feeds, unsuccessful feeding, delay in 
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treatment), post-surgical complications (including renal failure), TB and small intestinal 

intussusception (including intestinal obstruction, obstructive jaundice, drug-induced 

hepatitis). The most probable immediate reasons for: 

 neonatal deaths were birth asphyxia (34.2%), septicemia (18.4%) and meconium 

aspiration (13.2%); 

 post-neonatal infant deaths were ADD (26.3%), ARI (21.1%) and preventable 

reasons (12.3%); 

 post infancy deaths were ADD (21.9%), other infections and fevers (15.6%) and 

child neglect (12.5%); 

 male child deaths were ADD (30.3%), ARI (12.1%) and child neglect (10.6%); 

 female child deaths were ARI (16.4%), birth asphyxia (16.4%), septicemia (14.8%) 

and preventable reasons (9.8%); 

 HIV-EI child deaths were ADD (14.3%), ARI (14.3%), septicemia (14.3%), child 

neglect (14.3%), post-surgical complications (14.3%), TB (14.3%) and small 

intestinal intussusception (7.1%); 

 HIV-EU child deaths were ADD (21.6%), ARI (11.8%), other infections and fevers 

(11.8%), child neglect (11.8%), birth asphyxia (9.8%) and septicemia (9.8%);  

 HIV-E? child deaths were ADD (16.1%), ARI (16.1%), birth asphyxia (14.5%) and 

preventable reasons (11.3%); and, 

 all (0-59 month) HIV-exposed child deaths were ADD (18.1%), ARI (14.2%) and 

birth asphyxia (11.0%).  

 

All the child deaths happened under the wider umbrella of a few associated/facilitating 

reasons, namely malnutrition (including growth retardation, failure-to-thrive, anaemia, 

vitamin deficiencies; 51.0%), low birth weight (including premature child; 33.0%), 

congenital malformations (including cerebral palsy, quadriplegia, cleft lip/palate, mental 

retardation; 13.0%) and skin/mucous membrane conditions (including ulcers, scabies, 

impetigo, furuncle, infections etc.; 3.0%). As such, the immediate reasons differed by the 

age of the child, but not much by the gender or HIV status; and the malnutrition and low 

birth weight facilitated the immediate reasons to result in the majority of the child deaths.  
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CHAPTER 6 

DISCUSSION AND CONCLUSION 

 

6.1. Background of the study. 

 

HIV infections were reported from different parts of India since 1987. The spread of the 

infection in the community was predominantly through the sexual mode of transmission 

among the adults and through mother-to-child transmission among children. The strategies 

of PPTCT, EID, and CST, were implemented to ensure infection-free children, and to 

prolong the life of PLHIV and CLHIV. In 2017, the burden and trends of the HIV infection 

showed the signs of control of the epidemic: a decline in the number of PLHIV/CLHIV 

and their share in the community; and, in the incidence, prevalence and mortality among 

the adults and children. Reciprocally, this has increased the ratio of the HIV-EU: HIV-EI 

children in the community, despite the reduction in the number of new HIV-exposed 

children over the years. However, cumulatively, the HIV-exposed children increased over 

the years. The child’s exposure to the maternal HIV infection also implied their exposure 

to the health care interventions adopted by the mother for PPTCT, ART, etc. The ART had 

added to the life years of infected mothers and children; however, the quality of life years 

added was not adequately explored in the Indian background. Only a very few studies had 

taken up the concept of HIV exposure, mainly from the African sub-continent. Thus, the 

differentials of the life, health, and nutritional outcomes between the Indian HIV-EI and 

HIV-EU children were not known.  

 

As such, a prospective community-based cohort study of the HIV-exposed children (<5 

years) was undertaken between 1 December 2014 to 30 November 2017; it considered the 

maternal, pregnancy and child-related factors in addition to the HIV exposure, to study the 

nutrition, morbidity and mortality aspects in a single research framework. The objectives 

of the study were to study and analyze the real-time course and natural history of the HIV 

infection among the HIV-exposed children 0-5 years of age; and, to explore and compare 

the patterns, and identify the associated factors, of nutrition, growth and development, 

morbidity and mortality them, grossly and differentially by HIV infection. This research 
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tried to portray the vicious cycle of ‘malnutrition-growth and development abnormalities-

morbidity-malnutrition’ (as influenced by the real-time environmental, socio-economic, 

maternal and child-related factors), and assess the magnitude and patterns of the problem 

among the HIV-exposed children, and identify the key factors associated with them. 

Additionally, the verbal and social autopsy inquiry was done on the deaths of HIV-exposed 

children to identify the associated factors and causes of deaths. The study included 660 

HIV-exposed children (HIV-EI=5.3%, HIV-EI=94.7%; male=51.1%, female=48.9%) 

from 537 families in the Belgaum district. 

 

6.2. Results and policy implications. 

 

The existing care and support services for the HIV-exposed children (under NACP) were 

predominantly offered by the government HCFs; however, the services were mostly 

offered for the CLHIV who reached the HCFs for whom limited information (related to 

treatment) was maintained. The system neither kept a track nor maintained a record of the 

health status of the HIV-EU (other than that related to the EID implementation, till 18 

months of age) and the CLHIV unregistered at ART centres. Even though new additions 

were lesser in the recent years, with cumulatively increasing registered CLHIV population 

over the years, the health care system tends to be skewed more and only towards providing 

ART to them; this tends to ignore the needs of the unregistered and the HIV-EU children. 

In the sections below, the policy implications were suggested against this background.  

 

6.2.1. The natural course of HIV infection among HIV-exposed children. 

 

Two-thirds of the HIV-EI children entered the study after testing positive, and two-thirds 

of these children were in HIV clinical stage 2 and on ART during the study. Near-half of 

the children had detected their HIV infection before 18 months (mean age of testing HIV 

positive=15.4 months); however, in >50% children, the delay in starting ART after 

detecting the infection was 90+ days (ART initiation: mean age=24.6 months, mean 

delay=196.8 days). 8.3% of children who were initiated on ART had dropped out, and were 

not on ART, during the study. 
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Policy implications: Hence, the existing CST program under the NACP need to be 

strengthened to initiate all the registered CLHIV on ART, as soon as they test positive (this 

is already initiated in 2017), and ensure the minimization of attrition.  

 

6.2.2. The extent of ill-health among HIV-exposed children. 

 

An inadequate anthropometric status for age, and/or presence of anaemia and/or acute 

morbidity and/or HIV infection was considered as ill-health among the HIV-exposed 

children. Among the HIV-exposed children of age 0-59 months, 73% had inadequate HFA, 

62% had inadequate WFA, 24% had inadequate HCFA, 27% had inadequate MUACFA, 

75% had anaemia, and 79% had acute morbidities ever in their life. The HIV-EI children 

had higher inadequate HFA (>75%) and MUACFA (50-75%) and anaemia (>75%) than 

the HIV-EU children, while the presence of inadequate WFA and HCFA and acute 

morbidity was similar among the HIV-EI and HIV-EU children. All these outcomes were 

near-equally present among the male and female HIV-exposed children. 

 

The gravity of the ill-health among the HIV-exposed children becomes even more evident 

when the share of the children who always had ill-health was considered. Among the HIV-

exposed children, 50-75% had inadequate HFA and anaemia, 25-50% had inadequate WFA 

and HCFA and acute morbidity, and <25% had inadequate MUACFA always in their life. 

A higher share of the HIV-EI children had always-inadequate (all) anthropometric and Hb 

status, while always-morbid status was similar among the HIV-EI and HIV-EU children; 

however, all the indicators denoting always-ill-health status were near-equally present 

among the male and the female children.  

 

The ill-health was not homogenously present among the HIV-exposed children; it varied 

by the age, gender, and HIV status. Among all the HIV-exposed children, the inadequate 

HFA was mostly encountered in the age of 12-35 months, the inadequate WFA in 36+ 

months (except male children, for whom it was in <36 months), the inadequate HCFA in 

<12 months, the inadequate MUACFA in <12 and 36+ months (except female children, for 

whom it was only in <12 months) and the anaemia in <36 months (except HIV-EI children, 
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for whom it was <48 months), while the acute morbidity was present nearly equally in all 

ages. With the increase in age, improvement happened for the HFA, HCFA and multiple 

morbidity status among all the HIV-exposed children, for the WFA status among the male 

children, for the MUACFA status among the male and HIV-EU children, and for the 

anaemia status among the male, female and HIV-EU children; however, the inadequate 

WFA status among the female and the HIV-EI children, and the inadequate MUACFA 

status among the HIV-EI children worsened further. The presence of the inadequate WFA 

status among the HIV-EU children, the inadequate MUACFA status among the female 

children, and the anaemia among the HIV-EI children remained near-equal in all ages. 

Considering the changes of health status in the unique children over time, all the 

improvements and deterioration of all the health outcome indicators were in <25% of the 

children (except for the acute morbidity, where deterioration was of the order of 25-50%), 

near-equally by gender and HIV status (except among the HIV-EI children, for whom the 

deterioration of adequate MUACFA status and improvement of anaemia status was higher 

than the HIV-EU children); that is, once healthy, the deterioration, and once unhealthy, the 

improvement was minimal. 

 

The ill-health also differed by the type and severity. Most (57%) of the anaemic children 

were moderately anaemic, while the HIV-EI children had a higher chance of moderate-

severe anaemia and lowered mean Hb values compared to the HIV-EU children. ARI 

(60.2%), ADD (14.7%), FUO (13.6%), skin/mucosal conditions/infections (9.5%), worm 

infestation (1.3%) and tuberculosis (TB; 0.3%) formed the common acute morbidities 

among the HIV-exposed children (mean number of morbidities: morbid children=1.8, 

multi-morbid children=2.5, all children=0.6). With the increase in the age of the child, the 

events of ADD decreased, and the ARI and skin/mucosal conditions/infections increased, 

among all HIV-exposed children; however, the events of FUO remained nearly constant in 

all age groups. Reporting of TB was conspicuously higher among the HIV-EI children 

(than the HIV-EU children) at higher ages. 

 

As such, >75% of all the HIV-exposed children were indicated to have ill-health by one or 

the other indicator during the span of the study (29 months; mean duration of child follow-
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up=16.4 months), without much difference by age, gender or HIV status. Or in other words, 

a vast majority of the 0-59 month HIV-exposed children were having ill-health in terms of 

inadequate growth and development and/or anaemia and/or acute morbidity, irrespective 

of their age, gender HIV status. The only significant differences by age and gender were 

the higher chance of the inadequate HFA and HCFA status and higher frequency of acute 

morbidity for the infants compared to the elders, higher chance of the inadequate HCFA 

status for the male children, and higher risk of inadequate WFA for the female children 

>15 months of age. Moreover, once in ill-health, it persisted in the subsequent years of 

their life in a majority of children.  

 

Policy implications: Ill-health was widely prevalent among the HIV-exposed children. An 

assessment of anaemia, acute morbidity, HFA, and WFA could pick up more than 50% of 

the HIV-exposed children with ill-health: all these could help in the 0-47 months of age, 

while anaemia alone could be of help in the 48-59 months of age. Hence, all the HIV-

exposed children, irrespective of the HIV status, need to be monitored for the health 

indices, by the health care providers (of NACP). The current monitoring is limited to 

implementation of EID protocols (and hence HIV infection alone); this need to: 

 be widened to cover the monitoring of growth and development 

(weight/height/HC/MUAC gain) and Hb status, 

 include screening for acute morbidities:  

o a simple standard screening for ARI, ADD, dermatological conditions and 

FUO (this could detect >95% of acute morbidities),  

o screening for TB was important in the ages beyond 2 years, and, 

o the yield (acute morbidity detection) could be around one-in-three 

assessments. 

 

The table 48 and figures 78-82 could be used as ready-reckoners for the health care staff 

to predict the chance of ill-health, by age, gender and HIV status, among the HIV-exposed 

children.   
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6.2.3. Factors contributing to ill-health among HIV-exposed children. 

 

Tables 67 and 68 could be used by the care providers for identifying the (risk) factors that 

tend to lead to ill-health among the HIV-exposed children.   

 

6.2.3.1. Pregnancy-related events/factors. 

 

As all the pregnancy-related events/factors happened before the birth of the child 

chronologically, these could be considered as risk/predictors of the ill-health among the 

HIV-exposed children.  

 

Three-fifths of the pregnant mothers received the full ANC, and around 85% delivered at 

the government HCFs; the missed ANC and delivery at private HCFs (where PPTCT 

strategies were not available) were higher among the mothers of the HIV-EI children. Even 

though the inadequate ANC was not linked to the HIV infection in children, the HIV-

exposed children had significantly higher inadequate WFA status, when the mothers’ ANC 

was inadequate. 

 

More than 90% of the mothers had adopted the PPTCT strategy (most common was the 

ARV/ART), but only around half of them were effectively covered as per the PPTCT 

protocol (combination of ARV/ART and breastfeeding strategies for full duration); the 

partial adoption (one strategy only), nil/partial duration (less than duration of pregnancy 

and breastfeeding), and lesser (<30 days) duration of ARV/ART during pregnancy were 

higher among the mothers of the HIV-EI children. However, in this study, only the nil or 

partial ARV/ART coverage of the breastfeeding period significantly predicted the HIV 

infection among all the HIV-exposed children. The significant link between the maternal 

non-adoption of ARV/ART during pregnancy and the HIV infection in the child was 

evident only among the morbid children, probably due to the near-universal coverage of 

the ARV/ART among the mothers in the study sample. Hence, this (nil history of maternal 

ARV/ART during pregnancy) could help as a screening criterion to choose to test the 

morbid HIV-exposed children for HIV infection, if any prioritization was required. On the 
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other hand, the adoption of more than one PPTCT strategy (which nearly-meant the 

combination of ARV/ART and breastfeeding strategies for full duration, as per the PPTCT 

guidelines) was significantly associated with the increased frequency of acute morbidities 

among the children. However, this could be the other side of the same coin of enthusiastic 

healthcare-seeking behaviour, if not due to limiting immunoglobulins from the breast milk 

(as the weaning was completed at 6 months of age). The longer (>30 days) duration of 

ARV/ART during pregnancy was significantly associated with the inadequate HFA and 

HCFA among the children; whether this was due to the drugs used or other reasons needed 

to be probed further.  

 

Nearly two-fifths of the mothers had their CD4 count >500 near delivery (mean CD4 

count=502), but more mothers of HIV-EI children had it <500. The lower CD4 count of 

the mother near to the delivery significantly predicted the HIV infection among the 

children.  

 

Thus, for the HIV-exposed children, the inadequacy of ANC and longer duration of 

ARV/ART during pregnancy among the HIV-infected mothers predicted inadequate ill-

health (inadequate WFA, HFA, and HCFA); non-coverage of full breastfeeding period with 

ARV/ART and low immunological status (CD4 count) of the mother resulted in the HIV 

infection; the adoption of full protocol of PPTCT risked higher frequency of acute 

morbidities; and, nil history of maternal ARV/ART during pregnancy suggested HIV 

infection among those morbid. In short, the ANC and HIV-related interventions adopted 

by the HIV-infected mother during pregnancy/breastfeeding did influence the growth and 

development, morbidity, and HIV infection outcomes in the child’s life outside the uterus.  

 

Policy implications: Hence: 

 the existing health care systems need to: 

o be strengthened to: 

 provide full ARV/ART coverage during breastfeeding (as the primary 

objective is to limit the MTCT; which is already initiated by the NACP 

in 2016), and, 
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 include and provide adequate ANC to all the HIV-infected pregnant 

mothers (to reduce ill-health among HIV-exposed children); 

o adopt systems (protocol and procedures) to: 

 ensure the HIV testing of the morbid HIV-exposed children, whose 

mothers did not have ARV/ART during pregnancy, on a priority basis 

(to enhance detection of hidden CLHIV in the community), 

 ensure the perinatal CD4 testing of HIV-infected mothers (as this could 

predict HIV infection among the children born; currently, the EID 

protocol mandates first HIV test for the HIV-exposed children at 6 

weeks of age, and hence, based on the lower CD4 count of the mother, 

a cord blood HIV test could be undertaken on a priority to identify the 

in utero MTCT, which would help to initiate ART for the child at an 

earlier age), and, 

 complement and integrate the maternal ARV/ART provision with 

screening for ill-health (anthropometry, acute morbidities) among the 

children (given the chance for ARV/ART during pregnancy/ 

breastfeeding to induce the same; especially important, when the larger 

‘MTCT cohort’ of HIV-infected children of the peak epidemic in the 

1990s would be presenting as the ‘long-duration-on-ART HIV-infected 

fathers and (pregnant) mothers’ in the years to come); and, 

 additional research is required to explore whether the inadequate HFA and HCFA 

among the children born to the mothers receiving ARV/ART for a longer duration 

were due to the drugs administered, or otherwise. 

 

6.2.3.2. Breastfeeding related events/factors. 

 

83% of the HIV-exposed (and all the HIV-EI) children had been ever-breastfed (mean 

duration: breastfeeding=46.6 weeks; exclusive breastfeeding=24.9 weeks). Nearly half of 

the HIV-exposed children had been breastfed for >29 weeks; a higher share of the HIV-EI 

children was breastfed longer (>52 weeks). The quality and quantity of the foods/feeds 

given to the HIV-exposed children were also grossly compromised for  approximately 75% 
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of the 0.5-2 year children: only 11.3% of them were ensured minimum recommended 

diversity every time, 25.8% of them were ensured minimum recommended frequency 

every day; and thus, 7.5% of them received minimum acceptable food every day. Those 

ever-breastfed HIV-exposed children had a significantly higher risk of the inadequate WFA 

status in their life, probably due to the excess or longer reliance on the breastfeeding for 

the child’s nutrition or due to the poor feeds or feeding practices. The longer (>29 weeks) 

duration of the breastfeeding was significantly associated with the inadequate HFA among 

the ever-breastfed children.  

 

Anaemia among the HIV-exposed children was significantly associated with the initiation 

of the ART to the mothers (in general), and with the breastfeeding from such mothers (after 

delivery); this suggested the role of maternal ARV/ART drugs (in utero or via breast milk) 

as a reason of anaemia in the children. Also, breastfeeding was significantly associated 

with inadequate HFA among the anaemic children. Thus, both the (longer) breastfeeding 

practices and the presence of ARV/ART drugs in the breast milk (not the breast milk per 

se) tend to mediate the inadequate growth and development in the child.  

 

Only a quarter of the HIV-exposed children were weaned at or before 6 months and within 

2 weeks. Delayed (beyond 6 months of age) or longer (for >2 weeks duration) weaning of 

the children was significantly associated with the anaemia and the presence of acute 

morbidity.  

 

Two-fifths of the HIV-exposed children (or three-quarters of the breastfed children) were 

mix-fed (mean duration=29.5 weeks); a higher share of the HIV-EI children was mix-fed, 

and mix-fed longer (>6 months). Among the children started on feeds other than the breast 

milk, the mixed feeding was significantly associated with the inadequate HFA, HCFA, and 

MUACFA; and such male children had a significantly higher chance of the inadequate 

HCFA. This, again could be due to the excess or longer reliance on breastfeeding, and 

through the anaemia resulting from the breastfeeding from the mothers on ARV/ART. The 

mixed feeding was so significant that among the 0.5-2-year children started on feeds other 

than breast milk; there was a higher chance for death.  
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Thus, for the HIV-exposed children, on-ART status of the mothers (ever or during 

breastfeeding) was associated with anaemia; breastfeeding was associated with inadequate 

WFA status (all children) and inadequate HFA status (anaemic children); longer (>29 

weeks) breastfeeding was associated with inadequate HFA status; delayed (beyond 6 

months of age) or longer (for >2 weeks duration) weaning of the children was associated 

with the anaemia and the presence of acute morbidity; the mixed feeding was associated 

with the inadequate HFA, HCFA, and MUACFA (all children) and even death (0.5-2 year 

children). As such, the breastfeeding, breastfeeding duration, related practices like deferred 

and extended weaning, and the resultant mixed feeding did influence the life, morbidity, 

nutritional and growth and development aspects of the child. 

 

Policy implications: As the (longer) breastfeeding and related practices and the presence 

of ARV/ART drugs in breast milk tend to mediate the ill-health among the HIV-exposed 

children:  

 the existing health care systems (of NACP) need to: 

o be strengthened to facilitate weaning of HIV-exposed children at 6 months 

and within 2 weeks, and thereby reduce the wide-spread practice of mixed 

feeding, 

o adopt monitoring growth and development, Hb status, and screening for 

acute morbidities, to facilitate early detection of ill-health among all the 

breastfed children (especially if the mothers are on ART, as the anaemia 

tend to be the core mediator for the ill-health among children), and, 

o take extra care of the children during weaning and after stopping 

breastfeeding (till 2 years), by providing supplementary, complementary or 

therapeutic diet (as needed), to prevent deaths due to undernourishment (as 

the quality and quantity of the child food/feed in this age was grossly 

compromised); and, 

 additional research is required to explore whether the anaemia the children 

receiving breastfeeding from on-ART mothers were due to the drugs administered, 

or otherwise. 
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6.2.3.3. Mother related situations/factors. 

 

Three-fourths of the mothers were married before 20 years (mean age=18.4 years), and 

one-third of them were of the age <25 years at the start of the study (mean age=26.4 years). 

The younger age (<25 years) of the mother was significantly associated with the anaemia 

among the HIV-exposed children, while her younger age (<25 years) at marriage was 

significantly associated with inadequate HFA.  

 

About four-fifths of the mothers were detected as HIV-infected before 25 years of age 

(mean age=22.8 years), 95% of those detected were initiated on ART (mean age=24.0 

years), and 70% of them were in HIV clinical stage 2+. The initiation of ART to the 

mothers was significantly associated with the anaemia among the children. The advanced 

clinical stages (2+) of the HIV infection (which implied lower immunity and higher 

presence of opportunistic infections) among the mothers was significantly associated with 

the higher presence of acute morbidity among the children.  

 

Half of the mothers were underweight (mean BMI=19.4 kg/m2), and >90% were anaemic; 

underweight and anaemia (and severe anaemia) were higher among the mothers of the 

HIV-EI children. The mother’s underweight was significantly associated with the 

inadequate WFA and MUACFA status among the children, and her anaemia was 

significantly associated with the anaemia among the children; both suggested that the 

under-nutrition ran in the families.  

 

Around two-thirds of the mothers had vitamin/mineral deficiencies; higher indicated 

number (>6) of deficient vitamins/minerals were higher among the mothers of the HIV-EI 

children. Common vitamins indicated as deficient were vitamin B, C, D, and E; vitamin A 

deficiency signs were higher among the mothers of the HIV-EI children. The presence of 

vitamin/mineral deficiency among the mothers was significantly associated with the 

presence of acute morbidities in the children; the higher indicated number (>6) of deficient 

vitamins/minerals among the mothers was significantly associated with the higher presence 
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and frequency of acute morbidity in the children; this suggested the link between the 

nutrition and morbidity status in the family. 

 

One-third of the mothers had acute morbidities, and this (and multiple acute morbidities) 

was higher among the mothers of HIV-EI children. The common acute morbidities among 

the mothers were the ARI, FUO, skin/mucosal conditions/infections and ADD. The 

presence of acute morbidity among the mothers was significantly associated with the 

higher frequency of acute morbidities among the children, while multiple maternal 

morbidities were significantly associated with the higher presence and frequency of acute 

morbidities among the children; both suggested that the acute morbidities co-existed in the 

mother-child pairs in the families.  

 

There were more reasons for the mother to be sick, other than morbidity. The sickness of 

the mothers could compromise the childcare; hence, a composite indicator of sickness was 

defined and used. Half of the mothers satisfied the set criteria (identified as ‘sick’), of 

which near-one-third each were sick by nutrition, pregnancy, and morbidity/psychosocial 

stress. Both the ‘sickness’ and the ‘factors contributing to sickness’ were higher among the 

mothers of HIV-EI children. The ‘nutrition-related sickness’ among the mothers (those 

with the signs/symptoms suggestive of at least two different vitamin/mineral deficiencies 

other than iron AND BMI <18.5 AND haemoglobin <12.0 g/dl) was significantly 

associated with the HIV infection among the children; upon satisfying more additional 

(morbidity, pregnancy, psychosocial) criteria of sickness by the nutritionally sick mothers, 

significantly higher was the chance of acute morbidity among the children. The ‘morbidity-

related sickness’ among the mothers (those with two acute or one chronic morbidity) was 

significantly associated with inadequate WFA and higher presence of acute morbidity 

among the children; the children of mothers indicated as sick by the morbidity criteria had 

significantly higher frequencies of acute morbidity than those of the mothers indicated as 

sick by other criteria. As such, the composite indicator of sickness among the mothers 

could help to predict the under-nutrition and acute morbidity among the children; this could 

also help as a screening tool to choose to test the HIV-exposed children for HIV infection, 
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if required, in situations like resource-limited settings; however, the sensitivity and 

specificity of these criteria in the composite indicator need to be validated. 

 

Thus, despite the higher share of the mothers of the HIV-EI children having under-nutrition 

and acute morbidities, it was not significantly associated with the HIV status of the child. 

However, the HIV-exposed children born to the younger mothers had a higher risk of 

anaemia and inadequate HFA status; those with mothers on ART or having anaemia had a 

higher risk of anaemia; those with mothers having advanced HIV infection or 

vitamin/mineral deficiency had a higher presence of acute morbidity; those with 

underweight mothers had inadequate WFA and MUACFA status; those with mothers 

having higher indicated number of deficient vitamins/minerals or multiple morbidities had 

higher presence and frequency of acute morbidity; those with morbid mothers had higher 

frequency of acute morbidities. All these suggested the co-existence and mutual synergy 

between under-nutrition and acute morbidities in the HIV-infected mother-HIV-exposed 

child pairs.  

 

Policy implications: The health of mothers need to be ensured for having a healthy child. 

Given the association between the nutritional deficiencies and acute morbidities among the 

mothers and the children, and since the ill-health tend to run in families:  

 the existing health care system:  

o need to improve maternal adherence to CST program, 

o need to consider the HIV-infected mother-HIV-exposed child pair as the 

unit for an integrated health and nutrition screening, so that ill-health in one 

could trigger the screening of the other, 

o need to establish protocols, undertake regular screening and offer care for 

acute morbidities for the mother and children (a simple standard screening 

for ARI, ADD, dermatological conditions and FUO could suffice), 

o need to establish protocols, undertake regular screening and offer care for 

vitamin/mineral deficiency signs/symptoms (including Hb status) for the 

mother and children (could use syndromic approach for the diagnosis of 

deficiencies), 
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o need to establish protocols to take extra care of the nutrition and morbidity, 

if both the mother and child were found to be under-nourished or morbid, 

by providing nutrition/food preparation training for the mothers, and/or 

supplementary food and/or vitamins/mineral medications to both (as the 

vicious cycle of under-nutrition and morbidity tend to run in the families, 

and as the types of the acute morbidities were similar among the mothers 

and children), 

o could use the composite indicator of maternal sickness used in this study to 

prioritize the services in the initial stages of establishing the protocols and 

services (as this could help to identify most of the ‘sick’ mothers and the 

children in ill-health), and, 

o need to take up health and nutrition screening of the children of the HIV-

infected mothers in the clinical stage of 2or more; and, 

 additional research is required to ascertain the feasibility of using the composite 

indicator of sickness among HIV-infected mothers, and the sensitivity and 

specificity of the criteria used in it, to develop and use it as screening tool to choose 

to test the HIV-exposed children for HIV infection, based on the maternal 

‘sickness’ status, if required, in situations like resource-limited settings or the field. 

 

6.2.3.4. Child-related situations/factors. 

 

One-fifth of the HIV-exposed children were born with LBW (mean birth weight=2.7 kg); 

LBW was significantly associated with the inadequate WFA and MUACFA status in them. 

 

Around one-fifth of the children were single or double orphans, and around one-tenth of 

them lived without mother’s care. There was a higher share of the HIV-EI children who 

were orphans, and a higher share of the HIV-EU children who were separated from the 

mothers. However, only those ever-breastfed children who were subsequently out of 

mother’s care in their life had a significantly higher presence of acute morbidity.  
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Near two-thirds of the HIV-exposed children were immunized for age; a higher share of 

the male and HIV-EU children were under-immunized. The coverage was near-90% or 

more for BCG, Hepatitis B, and measles vaccines, while it was a >75% for OPV, DPT and 

MMR vaccines. Vitamin A supplementation reached only one-third of the children. Under-

immunization of any vaccine held good as a significant proxy indicator for the anaemia 

among all the HIV-exposed children; while the same significantly represented the 

inadequate HCFA status among the children of sick mothers. Also, under-immunization 

with the OPV could significantly serve as a proxy indicator of the inadequate HFA among 

the ever-breastfed children and children with alive mothers. On the other hand, the 

adequate (for age) status for immunization of the DPT and measles vaccines, which was 

found to be significantly associated with a higher presence of acute morbidity, would have 

been achieved due to the healthcare seeking subsequent to morbidity (‘opportunistic’ or 

‘convenient’ vaccination). 

 

The delay in psychomotor/social (0.6%) and language (1.1%) development and chronic 

diseases (1.2%) were present in a very few HIV-exposed children, and most of them 

presented together in unique children. The common chronic morbidities present were the 

birth injury/congenital anomaly/cerebral palsy, cleft lip/palate, epilepsy, ichthyosis, and 

bronchial asthma.  

 

Nearly half (44.7%) of the HIV-exposed children had vitamin/mineral deficiency signs/ 

symptoms, and these persisted for more than half the follow-up time in 20% of the deficient 

children; the presence of signs/symptoms, and the extent and spectrum of the deficient 

vitamins, and persistence was higher among the HIV-EI children. The signs/ symptoms 

among the HIV-exposed children indicated deficiency of the vitamins B (B6, B7, B2, and 

B3), C and E commonly; the HIV-EI children tend to have a deficiency of vitamins A and 

D and iron, also. The presence of vitamin/mineral deficiency among the HIV-exposed 

children was significantly associated with the higher presence of acute morbidity; the 

higher indicated number of deficient vitamins/minerals in the child was significantly 

associated with the higher chance for inadequate HCFA; and, the persistence of the 

deficiencies for more (than 50% of the) time was significantly associated with higher 
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frequency of acute morbidities. The male vitamin/mineral deficient children had a 

significantly higher chance of the inadequate MUACFA status. The presence of 

vitamin/mineral deficiency was significantly higher among the 3-5 year HIV-EI children 

enrolled in school/anganwadi; this could help as a screening criterion in the routine school 

health programs to choose the child to test for HIV infection to identify the hidden HIV-EI 

children in the community. On the other hand, the presence of the (fat-soluble) vitamin A 

deficiency signs/symptoms were significantly associated with the inadequate MUACFA, 

the higher frequency of acute morbidities and the HIV infection in the child. As such, the 

vitamin/mineral deficiencies in the child retarded the growth and development and 

facilitated morbidity among the children. 

 

The non-initiation of CPT was significantly associated with the HIV infection among the 

HIV-exposed children; but this could rather be deemed as an early sign of adherence or 

defection of the family to the HIV-related CST services, as the co-trimoxazole did not have 

any demonstrated anti-retroviral action. 

 

Thus, among the HIV-exposed children, LBW was significantly associated with the 

inadequate WFA and MUACFA; living without mother’s care was significantly associated 

with the higher presence of acute morbidity (ever-breastfed children); vitamin/mineral 

deficiency with the higher presence of acute morbidity (all children), higher chance of the 

inadequate MUACFA status (male children) and HIV infection (3-5 year children enrolled 

in school/ anganwadi); the higher indicated number of deficient vitamins/minerals with the 

higher chance for inadequate HCFA; the persistence of the deficiencies with the higher 

frequency of acute morbidities; the presence of the vitamin A deficiency signs/symptoms 

with the inadequate MUACFA, higher frequency of acute morbidities and the HIV 

infection in the child. As such, the LBW, lack of mother’s care and vitamin/mineral 

deficiencies were associated with the inadequate growth and development and acute 

morbidities in the children; the MUACFA seem to be a better indicator of nutrition-related 

ill-health in the child.  
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Policy implications: Hence, the existing health care system: 

 need to ensure that the antenatal steps to prevent LBW (as per protocols) were 

rolled out for HIV-infected mothers, 

 need to include the element of ‘need for parental care for the health of the children’ 

during counseling of the HIV-infected mothers (to reduce the chance of child’s 

separation from the mother), 

 need to improve the vitamin A supplementation to the children through the primary 

health care system and school health programs, 

 need to undertake regular health and nutrition screening of all the HIV-exposed 

children and offer care for those in need as described in chapter 6, section 2.3.3, 

 need to note and take appropriate action upon the possibility of the vitamin/nutrient 

deficiency in the food prepared at home, if any, by providing nutrition/food 

preparation training for the mothers, and/or fortified food and/or supplementary 

food and/or vitamins/mineral medications to both (as both the mother and child 

presented with similar deficient vitamins (B, C, E, D and A) and minerals (iron)), 

and, 

 could undertake the HIV testing of the (3-5 year) children having vitamin/mineral 

deficiencies during the anganwadi/school health programs (to detect the hidden 

CLHIV in the community), 

 

6.2.3.5. Household/family level situations/factors. 

 

Majority for the children were from the underprivileged castes of Hindu religion and poor 

socio-economic status, born to uneducated parents, and lacked safe water, food, sanitation 

and hygiene in their households. The food security was compromised in about one-in-eight 

households, and only about two-fifths of 36-59 month children were utilizing the 

nutritional support available from the school/anganwadi regularly. Among the HIV-

exposed children, those belonging to the underprivileged castes (SC/ST/OBC) had a 

significantly higher chance for inadequate HFA and HCFA and presence of acute 

morbidity; those in the joint or three-generation families had a significantly higher chance 

of presence of acute morbidity; those in the nuclear families had significantly higher 
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frequencies of acute morbidity. The children of uneducated (non-schooled) father (unlike 

the routine results of health research, where the education of the mother was inferred as 

important) had significantly higher risk for inadequate HFA and WFA, while the children 

living in the poorly-built (non-electrified or kuccha or semi-pukka) houses had a 

significantly higher risk for inadequate HCFA; both these could represent the poor socio-

economic status of the family. The lack of safe drinking water in the households tend to 

significantly predispose to the higher frequency of the acute morbidities in the children, 

while the lack of safe sanitation significantly predisposed to inadequate WFA among the 

anaemic children. The presence of a socio-economic crisis in the family tends to increase 

the presence of acute morbidities among the children significantly. However, there were 

no significant family or household factors found to be associated with anaemia, inadequate 

MUACFA, and HIV infection among the children.  

 

Policy implications: The existing: 

 health care system needs to involve and convince the (uneducated) father, and try 

to identify the presence of a socio-economic crisis in the family (if any), during 

counseling sessions or otherwise, to improve the health and nutrition status of the 

child; and, 

 welfare services need to cover the existing deficiencies of safe water and sanitation, 

and the government need to continue to put in efforts to improve the socio-

economic status of the underprivileged HIV affected families.  

 

6.2.4. Interlinked growth and development, nutrition and morbidity outcomes, and 

HIV infection among the HIV-exposed children. 

 

The core inter-relationships between the ill-health outcomes in this study is given in figure 

83. Among the HIV-exposed children, the presence of anaemia was significantly associated 

with the inadequate HFA and WFA status and the presence of morbidity (all children), and 

the inadequate HCFA status (vitamin/mineral deficient children and the children >15 

months of age). Among the anaemic children, moderate or severe anaemia was associated 

with inadequate HFA and HCFA. These inter-relationships between the growth and 
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development (anthropometry) and morbidity factors tend to be mediated through the 

haemoglobin status of the HIV-exposed children; the anthropometric effects (on HFA, 

WFA, and HCFA) on one side, and the facilitation of acute morbidity on the other. On the 

other hand, the HIV infection was associated with the inadequate MUACFA and the higher 

frequency of acute morbidity among the HIV-exposed children, and with the anaemia 

among the children of alive mothers. Most (97.6%) of the children in this study had the 

mothers alive, and hence the association of the HIV infection with anaemia among the 

children could be held the same for all the HIV-exposed children. As such, all the ill-health 

indicators were interlinked; however, the HIV infection was directly associated only with 

anaemia, frequency of acute morbidity, and inadequate MUACFA status. 

 

Policy implication: The systems of offering care and support to the HIV-exposed children 

need to be integrated to offer combined adequate services to address all the ill-health 

indicators in its totality, dimensions, and inter-relations. Also, the health care system needs 

to consider and offer services to the HIV-exposed children, and not only to the smaller 

group of CLHIV. 

 

6.2.5. Deaths and its causes. 

 

As there were only a very few child deaths (0.9%) during the course of the study, the verbal 

autopsies were conducted for the 0-59 month child deaths (HIV-EI=6, HIV-EU=23, HIV-

E?=39; neonatal deaths=23, post-neonatal infant deaths=31, post-infancy deaths=14; 

total=68) that happened between 01 January  2011 and 30 November 2017. A bulk (59.0%) 

of the HIV-E? child deaths were those happening in the 0-41 days of age (before the first 

HIV test schedule for the EID on 42 days). Majority of the dead children belonged to an 

underprivileged caste of the Hindu religion, BPL status, and families with illiterate or less-

educated father, or in which the people other than the mothers took decisions on the health 

care needs. Nearly equal shares of the child deaths were found in nuclear and joint/three-

generation families, and among those with mothers of age less than and more than 25 years. 

One-third of the parents of the dead children had a consanguineous marriage, and about 

one-tenth of the dead children had a sibling death before in the family. Majority of the dead 
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children lived in the households from where the health care was accessible within 30 

minutes, mostly by utilizing public transport. One-third of the dead children were born as 

the first child, half as the second or the third child, and the remaining were born in the 4+ 

order. One-fifth of the dead children were born premature, and about half of them were not 

immunized for age at death. More than half of the children died at home (despite the 

majority having health care access), and another one-third at an HCF and the mean age at 

death was 228.8 days. Compared to those among the male children, the female child deaths 

were higher in the neonatal age and lesser in the post-infancy; the female children had 

shorter life (mean age of death: male=302.1, female=155.4 days) and mostly died at home.  

 

The common causes of death (immediate/most probable reasons=127, associated/ 

facilitating factors=100) is given in table 69. The most common causes of deaths were the 

ADD, ARI and birth asphyxia, in the common background of malnutrition and LBW; these 

differed mostly by age, but not much by gender and HIV status. Around 43% of the reasons 

were infective, and another 15% of deaths were preventable in the field. Considering the 

types and patterns of acute morbidity and reasons for death, with the increase in the age, 

there was a tendency for the ADD to be increasingly fatal, despite its decreasing 

prevalence; and the TB emerged as an important opportunistic infection and killer among 

the HIV-EI children.  

 

Policy implications:  

 Primordial, primary and secondary levels of prevention (health promotion, specific 

protection, and early diagnosis and treatment) could be undertaken by the health 

care and other social welfare systems to prevent about 58% of the deaths happening 

among the HIV-exposed children.  

 Higher incidence of neonatal deaths with a higher share of ‘other preventable 

reasons’ among the female children needs to be explored further to ascertain the 

possibility of female infanticide.  

 Given the higher HIV-untested child deaths, rescheduling the first test using cord 

blood sample at birth could be considered by the NACP, but purely for academic 

and research interests. 
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Table 69. Common causes of death among HIV-exposed children. 

Cause of death 
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Most probable/immediate reasons 

ADD √ √ √ √   √ √ √ 

ARI √ √ √ √ √  √  √ 

Birth asphyxia  √ √  √ √   √ 

Septicemia √ √   √ √    

Child neglect √ √  √    √  

Other infections, fevers  √      √  

Other preventable reasons/accidents   √  √  √   

Meconium aspiration      √    

Surgical abdomen, post-surgery 

complications, drug-induced hepatitis 

√         

TB √         

Associated/facilitating factors 

Malnutrition         √ 

LBW, premature child         √ 

Congenital disorders         √ 

Skin/mucosa diseases/conditions         √ 

 

6.3. Conclusion. 

 

The ill-health (inadequate WFA and HFA for age, anaemia, and acute morbidity) was 

prevalent among >50% of HIV-exposed children, most of which was mediated by and 

through the anaemia in them, without much age and gender differential. Most of the ill-

health (morbidity, vitamin deficiency, anaemia, and underweight) in the children could be 

linked to the mothers’. The HIV infection in the children could directly be linked only to a 
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smaller subset of ill-health (inadequate MUACFA status, higher frequency of acute 

morbidities, and presence of vitamin deficiency signs) indices. Moreover, more than 50% 

of the deaths among these children were preventable. Hence, it was important to consider 

the HIV exposure as the backbone (instead of HIV infection), and plan and execute 

integrated health and nutritional screening programs, adopting the mother-child pair as a 

unit for delivery of services. The task would be to break the ‘anaemia-inadequate growth 

and development’ and ‘anaemia-acute morbidity’ synergy, with focused interventions to 

reduce the anaemia. The interventions need to focus on enhancing the nutritional status, 

strengthening the existing health care systems (by widening the scope of services, 

increasing the target population by adopting a conceptual shift from the ‘HIV infection’ to 

‘HIV exposure’, and improving inclusion), and community level activities (to improve 

parenting). 

 

6.4. Strengths of the study. 

 

The real magnitude of the ill-health due to the maternal HIV exposure among the children 

was often underestimated because it depended on the health care system (program data) 

reports of those who have sought health care. This had inherent issues related to the 

coverage of services and inclusion, ‘linkage loss’ (chapter 1, section 5.4) and retaining 

limited information only on mainstreamed activities and on HIV-infected people. Even 

though limited additional information (of the HIV tests and infection) on the children was 

available (from the EID reports), this was available only till the age of 18 months of age. 

This research study had undertaken steps to overcome these deficiencies by piggy-backing 

on the co-existing ICMR pediatric HIV study, whose line list on HIV-exposed children 

were drawn from all the government and private HCFs (with an HIV testing facility) in the 

whole Belgaum district. As such, this research study included all the known (included in 

program data and reports) and the hidden (not included in the program data, but identified 

during the parent ICMR study) HIV-exposed children from a sequential sample accrued 

between 2011 and 2017, and hence the study background was near-similar to the real-world 

scenario. Both the orphan and non-orphan children were included in the study. 
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This community-based cohort study had identified the unique HIV-infected mother-HIV-

exposed child pairs and had followed them up through a calendar of 29 months, enabling 

multiple assessments, and hence, the capture of changes in the health/ill-health status. This 

had minimized duplications, and hence, over-reporting of the results was avoided; 

additionally, it included the children unlinked to the HCFs. By adopting the unit of mother-

child pair, it had helped to cover the major source of the HIV infection among the children 

(MTCT) and hence most of the CLHIV and HIV-EU children; this also helped to link the 

maternal and pregnancy-related information to the health and nutrition status of the HIV-

exposed child. This also would be of help to plan systematic service delivery, if any, 

planned in the future. 

 

In addition to including the mothers and children, all the patterns and key associated factors 

of the inter-related outcomes of growth and development, nutrition, morbidity, mortality, 

and HIV infection were considered in this single study design, rather than studying them 

in isolation. All the outcome variables were considered as covariates for the rest of the 

outcome variables during the analysis. This had helped to portray a more ‘totalistic’ view 

of a real-time real-life scenario of the health and nutrition status among the HIV-exposed 

children, and its inter-linkages. 

 

The composite indicator of sickness among the mothers adopted in this study seems to be 

promising to identify and prioritize the people in need. However, more research is indicated 

for the customization and standardization of the criteria used in the same, elsewhere. 

 

The quality of the data and database had been ensured with multiple layers of checking and 

cross-checking (chapter 2, section 3.6). 

 

The study had come up with simple ready-reckoners (bar charts on the patterns of ill-health, 

figures 78-83; and matrix of associated factors, tables 48, 67 and 68) of the results, which 

could be easily interpreted and used by the non-technical field-level health workers in the 

community for the easy identification and prediction of the chance for ill-health among the 

HIV-exposed children.  
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6.5. Limitations of the study. 

 

However, the study also has its limitations. Even though this was a community-based 

cohort study, the lead data on the index pregnant HIV positive mothers came from the 

HCFs. A community-based search for the children of HIV-infected mothers was not 

undertaken for their inclusion. As such, there could be HIV-exposed children of the HIV 

untested mothers in the community, who were not included in the study. However, drawing 

the study sample from a line list of HIV-infected mothers spread for more than 5 years 

(2011-2017), when >95% of maternal HIV testing happened during pregnancy, could have 

minimized the chance for this exclusion. 

 

The factors of chronic morbidity, vitamin deficiency and mortality, which were originally 

proposed to be included as outcomes in this study, could not be completed satisfactorily as 

only fewer numbers of events happened in the cohort during the study period. However, 

these were included as covariates for the other outcome indicators explored in this study. 

Also, a compensatory methodology was adopted to characterize the deaths among the HIV-

exposed children and analyze the causes of death. 

 

The study had happened during a period which harboured changes in the various protocols 

related to the HIV prophylaxis and treatment in the country (chapter 1, section 3; chapter 

2, section 3.2; annexure 7, sl. No. l). As such, there were some extramural limitations for 

the study.  

 

Even though superimposing this research study on an existing ICMR study had fetched 

many advantages, it has also resulted in some limitations. For example, those who had not 

consented for the ICMR study were also not included in this research study. As such, there 

could be some HIV-exposed children missed from inclusion in this study, but minimal.  

 

The major reason for non-recruitment in this study had been identified, analyzed, and 

presented in tables 12 and 13. The reasons were mostly permanent (permanent migration, 

death, and refusal), and the representativeness of the sample included in the study worked 
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out to be 88.0% for the eligible households and 80.7% for the eligible children. Thus, there 

was the exclusion of eligible participants to the tune of 19%, but for valid reasons. Non-

inclusion in the outcome analysis after the recruitment (annexure 9) was present, but <1%. 

 

Also, the social issues of migration, re-marriage of the mothers, etc., and health-care 

seeking behaviour (chapter 5, box 6; convenience testing, convenience immunization, etc.) 

could have influenced the results.  

 

The study had not attempted to elicit and analyze the dietary information of the children 

>24 months of age. As such, inference on the contribution of the quality and quantity of 

child foods/feeds to the outcome indicators were made only for the 6-<24-month children.  

 

The number of the HIV-EI children included in the study were small; hence the comparison 

of the sub-groups (by age and gender) within this group and that with the HIV-EU group 

of children was limited.  

 

This study design has not provided for a comparison of the ill-health status between the 

HIV-exposed and HIV unexposed children.  

 

No information was available for a ‘no-death’ control group to do a factor analysis to find 

the predictors of mortality; hence only characterization and cause of death analysis done in 

this study. Also, this study had come across more number of the HIV-E? child deaths; as 

such, it was not possible to deduce the factors and causes associated with mortality, among 

the HIV-EI and HIV-EU children satisfactorily.  
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Annexure 1: HIV data: World, India and Karnataka, 1990-201720,31-34,37-39,41-43,47-59. 

S. 

No. 

Criteria Sub-

S. No. 

Region Description 1990 1991 1992 1993 1994 1995 1996 

1 Total 

Populati

on (All 

ages)37, 

38 

1.a. Global N 5288103214 5375488619 5459753865 5544873088 5628791176 5713794372 5796632117 

1.b. Asia 

and the 

Pacific 

N* 2927691143 2978424018 3027662574 3076165259 3124742086 3172976114 3220664984 

% wrt 1.a. 55.36 55.41 55.45 55.48 55.51 55.53 55.56 

1.c. India N 870133480 888054875 906021106 924057817 942204249 960482795 978893217 

% wrt 1.a. 16.45 16.52 16.59 16.67 16.74 16.81 16.89 

% wrt 1.b. 29.72 29.82 29.92 30.04 30.15 30.27 30.39 

1.d. Karnata

ka 

N# 44123744 44977201 45708624 46451941 47207346 47975035 48755208 

% wrt 1.c. 5.07 5.06 5.04 5.03 5.01 4.99 4.98 

1.e. Belgau

m 

N# 3518166 3583606 3642192 3701737 3762254 3823761 3886274 

% wrt 1.c. 0.40 0.40 0.40 0.40 0.40 0.40 0.40 

% wrt 1.d. 7.97 7.97 7.97 7.97 7.97 7.97 7.97 

2 Child 

Populati

on (0-14 

years)37, 

38 

2.a. Global N 1739205478 1761735791 1779007153 1793603673 1806420089 1818613770 1825092381 

% wrt 1.a. 32.89 32.77 32.58 32.35 32.09 31.83 31.49 

2.b. Asia 

and the 

Pacific 

N* 977569732 989976673 998852788 1005545759 1011635398 1017427487 1018040668 

% wrt 1.b. 33.39 33.24 32.99 32.69 32.38 32.07 31.61 

2.c. India N 330035881 335068163 339847574 344302685 348305135 351812243 355436705 

% wrt 1.c. 37.93 37.73 37.51 37.26 36.97 36.63 36.31 

% wrt 2.a. 18.98 19.02 19.10 19.20 19.28 19.35 19.47 

% wrt 2.b. 33.76 33.85 34.02 34.24 34.43 34.58 34.91 

2.d. Karnata

ka 

N# 16040107 16198943 16262476 16326258 16390290 16454573 16519108 

% wrt 2.c. 4.86 4.83 4.79 4.74 4.71 4.68 4.65 

2.e. Belgau

m 

N# 1284841 1299624 1311132 1322741 1334453 1346269 1358190 

% wrt 2.c. 0.39 0.39 0.39 0.38 0.38 0.38 0.38 

% wrt 2.d. 8.01 8.02 8.06 8.10 8.14 8.18 8.22 

3 PLHIV 

(All 

ages)20, 

39,42 

3.a. Global N 8300000 10100000 12100000 14300000 16700000 19100000 21300000 

% wrt 1.a. 0.16 0.19 0.22 0.26 0.30 0.33 0.37 

3.b. Asia 

and the 

Pacific 

N 550000 910000 1300000 1800000 2500000 3200000 3800000 

% wrt 1.b. 0.02 0.03 0.04 0.06 0.08 0.10 0.12 

% wrt 3.a. 6.63 9.01 10.74 12.59 14.97 16.75 17.84 

3.c. India N 260000 450000 730000 1100000 1600000 2100000 2500000 

% wrt 1.c. 0.03 0.05 0.08 0.12 0.17 0.22 0.26 

% wrt 3.a. 3.13 4.46 6.03 7.69 9.58 10.99 11.74 

% wrt 3.b. 47.27 49.45 56.15 61.11 64.00 65.63 65.79 

3.d. Karnata

ka 

N        

% wrt 1.d.        

% wrt 3.c.        

4 PLHIV 

(Adults, 

15+ 

4.a. Global N 8000000 9700000 11600000 13700000 15900000 18200000 20200000 

% wrt 3.a. 96.14 95.94 95.79 95.59 95.45 95.29 95.31 

4.b. N 550000 900000 1300000 1800000 2500000 3100000 3700000 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 1990 1991 1992 1993 1994 1995 1996 

years)39, 

41,43 

Asia 

and the 

Pacific 

% wrt 3.b. 99.20 99.11 98.92 98.83 98.72 98.59 98.47 

% wrt 4.a. 6.88 9.28 11.21 13.14 15.72 17.03 18.32 

4.c. India N 260000 450000 720000 1100000 1500000 2000000 2500000 

% wrt 3.c. 98.69 98.64 98.63 98.55 98.44 98.33 98.16 

% wrt 4.a. 3.25 4.64 6.21 8.03 9.43 10.99 12.38 

% wrt 4.b. 47.27 50.00 55.38 61.11 60.00 64.52 67.57 

4.d. Karnata

ka 

N$        

% wrt 3.d.        

% wrt 4.c.        

5 PLHIV 

(Male 

adults, 

15+ 

years)39 

5.a. Global N 4400000 5300000 6200000 7200000 8300000 9400000 10400000 

% wrt 4.a. 55.00 54.64 53.45 52.55 52.20 51.65 51.49 

5.b. Asia 

and the 

Pacific 

N 430000 690000 990000 1300000 1700000 2100000 2500000 

% wrt 4.b. 78.18 76.67 76.15 72.22 68.00 67.74 67.57 

5.c. India N 180000 300000 480000 710000 1000000 1300000 1600000 

% wrt 4.c. 69.23 66.67 66.67 64.55 66.67 65.00 64.00 

6 PLHIV 

(Female 

adults, 

15+ 

years)39 

6.a. Global N 3600000 4400000 5400000 6500000 7600000 8800000 9900000 

% wrt 4.a. 45.00 45.36 46.55 47.45 47.80 48.35 48.51 

6.b. Asia 

and the 

Pacific 

N 110000 210000 340000 500000 740000 990000 1200000 

% wrt 4.b. 21.82 23.33 23.85 27.78 32.00 32.26 32.43 

6.c. India N 79000 140000 240000 360000 540000 730000 910000 

% wrt 4.c. 30.77 33.33 33.33 35.45 33.33 35.00 36.00 

7 CLHIV 

(<15 

years)39, 

41-43 

7.a. Global N 320000 410000 510000 630000 760000 900000 1000000 

% wrt 2.a. 0.02 0.02 0.03 0.04 0.04 0.05 0.05 

% wrt 3.a. 3.86 4.06 4.21 4.41 4.55 4.71 4.69 

7.b. Asia 

and the 

Pacific 

N 4400 8100 14000 21000 32000 45000 58000 

% wrt 2.b. 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

% wrt 3.b. 0.80 0.89 1.08 1.17 1.28 1.41 1.53 

% wrt 7.a. 1.38 1.98 2.75 3.33 4.21 5.00 5.80 

7.c. India N 3400 6100 10000 16000 25000 35000 46000 

% wrt 2.c. 0.00 0.00 0.00 0.00 0.01 0.01 0.01 

% wrt 3.c. 1.31 1.36 1.37 1.45 1.56 1.67 1.84 

% wrt 7.a. 1.06 1.49 1.96 2.54 3.29 3.89 4.60 

% wrt 7.b. 77.27 75.31 71.43 76.19 78.13 77.78 79.31 

7.d. Karnata

ka 

N$        

% wrt 2.d.        

% wrt 3.d.        

% wrt 7.c.        

8 8.a. Global N 1000000 1300000 1800000 2300000 2900000 3600000 4400000 

8.b. N 13000 22000 37000 62000 100000 160000 250000 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 1990 1991 1992 1993 1994 1995 1996 

AIDS 

orphans 

39 

Asia 

and the 

Pacific 

% wrt 8.a. 1.30 1.69 2.06 2.70 3.45 4.44 5.68 

8.c. India N 6800 12000 21000 35000 59000 95000 150000 

% wrt 8.a. 0.68 0.92 1.17 1.52 2.03 2.64 3.41 

% wrt 8.b. 52.31 54.55 56.76 56.45 59.00 59.38 60.00 

9 HIV 

prevalen

ce 

(Adults, 

15-49 

years)20, 

39,42 

9.a. Global % 0.30 0.30 0.40 0.50 0.50 0.60 0.60 

9.b. Asia 

and the 

Pacific 

% 0.05 0.05 0.05 0.10 0.10 0.20 0.20 

9.c. India % 0.05 0.05 0.10 0.20 0.30 0.40 0.40 

9.d. Karnata

ka 

%        

10 HIV pr-

evalenc

e (Male 

adults, 

15-49 

years)39 

10.a. Global % 0.30 0.40 0.40 0.50 0.50 0.60 0.60 

10.b. Asia 

and the 

Pacific 

% 0.05 0.05 0.10 0.20 0.20 0.20 0.30 

10.c. India % 0.05 0.10 0.20 0.30 0.40 0.50 0.50 

11 HIV 

prevalen

ce 

(Female 

adults, 

15-49 

years)39 

11.a. Global % 0.30 0.30 0.40 0.50 0.50 0.60 0.60 

11.b. Asia 

and the 

Pacific 

% 0.05 0.05 0.05 0.05 0.05 0.10 0.10 

11.c. India % 0.05 0.05 0.05 0.10 0.20 0.30 0.30 

12 New 

HIV 

infectio

ns (All 

ages)39, 

43 

12.a. Global N 1900000 2300000 2600000 2900000 3200000 3400000 3400000 

% wrt 1.a. 0.04 0.04 0.05 0.05 0.06 0.06 0.06 

% wrt 3.a. 22.89 22.77 21.49 20.28 19.16 17.80 15.96 

12.b. Asia 

and the 

Pacific 

N 290000 370000 470000 550000 730000 770000 720000 

% wrt 1.b. 0.01 0.01 0.02 0.02 0.02 0.02 0.02 

% wrt 3.b. 52.73 40.66 36.15 30.56 29.20 24.06 18.95 

% wrt 12.a. 15.26 16.09 18.08 18.97 22.81 22.65 21.18 

12.c. India N 130000 190000 280000 380000 500000 550000 510000 

% wrt 1.c. 0.01 0.02 0.03 0.04 0.05 0.06 0.05 

% wrt 3.c. 50.00 42.22 38.36 34.55 31.25 26.19 20.40 

% wrt 12.a. 6.84 8.26 10.77 13.10 15.63 16.18 15.00 

% wrt 12.b. 44.83 51.35 59.57 69.09 68.49 71.43 70.83 

12.d. Karnata

ka 

N!        

% wrt 1.d.        

% wrt 3.d.        

% wrt 12.c.        

13 13.a. Global N 1800000 2100000 2300000 2600000 2900000 3000000 3000000 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 1990 1991 1992 1993 1994 1995 1996 

New 

HIV 

infectio

ns 

(Adults, 

15+ 

years)20, 

39,42 

% wrt 4.a. 22.50 21.65 19.83 18.98 18.24 16.48 14.85 

% wrt 12.a. 92.11 92.17 91.54 91.03 90.63 90.29 89.41 

13.b. Asia 

and the 

Pacific 

N 290000 370000 460000 540000 720000 740000 690000 

% wrt 4.b. 52.73 41.11 35.38 30.00 28.80 23.87 18.65 

% wrt 12.b. 98.83 98.38 97.98 97.45 97.40 96.88 96.11 

% wrt 13.a. 16.11 17.62 20.00 20.77 24.83 24.67 23.00 

13.c. India N 130000 190000 280000 380000 500000 550000 510000 

% wrt 4.c. 50.00 42.22 38.89 34.55 33.33 27.50 20.40 

% wrt 12.c. 98.08 97.68 97.46 97.11 97.00 96.55 95.49 

% wrt 13.a. 7.22 9.05 12.17 14.62 17.24 18.33 17.00 

% wrt 13.b. 44.83 51.35 60.87 70.37 69.44 74.32 73.91 

13.d. Karnata

ka 

N        

% wrt 4.d.        

% wrt 12.d.        

% wrt 13.c.        

14 New 

HIV 

infectio

n (Male 

adults, 

15+ 

years)39 

14.a. Global N 960000 1100000 1200000 1300000 1500000 1500000 1500000 

% wrt 13.a. 53.33 52.38 52.17 50.00 51.72 50.00 50.00 

14.b. Asia 

and the 

Pacific 

N 230000 270000 330000 360000 470000 470000 430000 

% wrt 13.b. 79.31 72.97 71.74 66.67 65.28 63.51 62.32 

14.c. India N 90000 130000 190000 240000 310000 340000 310000 

% wrt 13.c. 69.23 68.42 67.86 63.16 62.00 61.82 60.78 

15 New 

HIV 

infectio

ns 

(Female 

adults, 

15+ 

years)39 

15.a. Global N 840000 990000 1100000 1300000 1400000 1500000 1500000 

% wrt 13.a. 46.67 47.62 47.83 50.00 48.28 50.00 50.00 

15.b. Asia 

and the 

Pacific 

N 61000 95000 140000 180000 250000 270000 260000 

% wrt 13.b. 20.69 27.03 28.26 33.33 34.72 36.49 37.68 

15.c. India N 43000 65000 97000 140000 190000 210000 200000 

% wrt 13.c. 30.77 31.58 32.14 36.84 38.00 38.18 39.22 

16 New 

HIV 

infectio

ns 

(Childre

n, <15 

years)39 

16.a. Global N 150000 180000 220000 260000 300000 330000 360000 

% wrt 2.a. 0.01 0.01 0.01 0.01 0.02 0.02 0.02 

% wrt 7.a. 46.88 43.90 43.14 41.27 39.47 36.67 36.00 

% wrt 12.a. 7.89 7.83 8.46 8.97 9.38 9.71 10.59 

16.b. Asia 

and the 

Pacific 

N 3400 6000 9500 14000 19000 24000 28000 

% wrt 2.b. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

% wrt 7.b. 77.27 74.07 67.86 66.67 59.38 53.33 48.28 

% wrt 12.b. 1.17 1.62 2.02 2.55 2.60 3.12 3.89 

% wrt 16.a. 2.27 3.33 4.32 5.38 6.33 7.27 7.78 

16.c. India N 2500 4400 7100 11000 15000 19000 23000 

% wrt 2.c. 0.00 0.00 0.00 0.00 0.00 0.01 0.01 

% wrt 7.c. 73.53 72.13 71.00 68.75 60.00 54.29 50.00 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 1990 1991 1992 1993 1994 1995 1996 

% wrt 12.c. 1.92 2.32 2.54 2.89 3.00 3.45 4.51 

% wrt 16.a. 1.67 2.44 3.23 4.23 5.00 5.76 6.39 

% wrt 16.b. 73.53 73.33 74.74 78.57 78.95 79.17 82.14 

16.d. Karnata

ka 

N!        

% wrt 2.d.        

% wrt 7.d.        

% wrt 12.d.        

% wrt 16.c.        

17 HIV 

incidenc

e per 

1000 

populati

on (All 

ages)39 

17.a. Global % 0.49 0.45 0.50 0.55 0.61 0.63 0.62 

17.b. Asia 

and the 

Pacific 

% 0.17 0.14 0.17 0.19 0.25 0.26 0.24 

17.c. India % 0.24 0.34 0.45 0.59 0.64 0.58 0.46 

18 HIV 

incidenc

e per 

1000 

populati

on 

(Adults, 

15-49 

years)39 

18.a. Global % 0.85 0.77 0.85 0.92 1.01 1.03 1.00 

18.b. Asia 

and the 

Pacific 

% 0.31 0.25 0.29 0.33 0.43 0.43 0.39 

18.c. India % 0.40 0.56 0.74 0.96 1.03 0.93 0.73 

19 Change 

in new 

HIV 

infectio

ns, 

2010-

201739 

19.a. Global %        

19.b. Asia 

and the 

Pacific 

%        

19.c. India %        

20 Incidenc

e-

Prevale

nce 

ratio39 

20.a. Global  0.23 0.22 0.21 0.20 0.19 0.18 0.16 

20.b. Asia 

and the 

Pacific 

 0.54 0.41 0.35 0.30 0.29 0.24 0.19 

20.c. India  0.52 0.44 0.40 0.36 0.33 0.27 0.21 

21 AIDS-

related 

deaths 

(All 

ages)20, 

39,42 

21.a. Global N 290000 360000 460000 560000 690000 820000 950000 

% wrt 1.a. 0.01 0.01 0.01 0.01 0.01 0.01 0.02 

% wrt 3.a. 3.49 3.56 3.80 3.92 4.13 4.29 4.46 

21.b. Asia 

and the 

Pacific 

N 6400 12000 20000 32000 50000 74000 100000 

% wrt 1.b. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

% wrt 3.b. 1.16 1.32 1.54 1.78 2.00 2.31 2.63 

% wrt 21.a. 2.21 3.33 4.35 5.71 7.25 9.02 10.53 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 1990 1991 1992 1993 1994 1995 1996 

21.c. India N 3500 6300 11000 18000 29000 45000 64000 

% wrt 1.c. 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

% wrt 3.c. 1.35 1.40 1.51 1.64 1.81 2.14 2.56 

% wrt 21.a. 1.21 1.75 2.39 3.21 4.20 5.49 6.74 

% wrt 21.b. 54.69 52.50 55.00 56.25 58.00 60.81 64.00 

21.d. Karnata

ka 

N        

% wrt 1.d.        

% wrt 3.d.        

% wrt 21.c.        

22 AIDS-

related 

deaths 

(Adults, 

15+ 

years)39 

22.a. Global N 210000 280000 350000 440000 530000 650000 760000 

% wrt 4.a. 2.63 2.89 3.02 3.21 3.33 3.57 3.76 

% wrt 21.a. 75.52 75.56 76.09 76.79 78.26 78.05 78.95 

22.b. Asia 

and the 

Pacific 

N 5300 9700 16000 27000 42000 64000 91000 

% wrt 4.b. 0.96 1.08 1.23 1.50 1.68 2.06 2.46 

% wrt 21.b. 82.81 82.50 82.00 83.13 84.40 86.49 87.00 

% wrt 22.a. 2.52 3.46 4.57 6.14 7.92 9.85 11.97 

22.c. India N 2600 4800 8400 14000 23000 37000 54000 

% wrt 4.c. 1.00 1.07 1.17 1.27 1.53 1.85 2.16 

% wrt 21.c. 85.71 76.19 76.36 77.78 80.00 82.22 84.38 

% wrt 22.a. 1.24 1.71 2.40 3.18 4.34 5.69 7.11 

% wrt 22.b. 49.06 49.48 52.50 51.85 54.76 57.81 59.34 

23 AIDS-

related 

deaths 

(Male 

adults, 

15+ 

years)39 

23.a. Global N 130000 170000 210000 260000 310000 370000 420000 

% wrt 22.a. 61.90 60.71 60.00 59.09 58.49 56.92 55.26 

23.b. Asia 

and the 

Pacific 

N 4200 7600 13000 21000 32000 47000 66000 

% wrt 22.b. 79.25 78.35 81.25 77.78 76.19 73.44 72.53 

23.c. India N 1900 3400 5900 9900 16000 25000 36000 

% wrt 22.c. 73.08 70.83 70.24 70.71 69.57 67.57 66.67 

24 AIDS-

related 

deaths 

(Female 

adults, 

15+ 

years)39 

24.a. Global N 81000 110000 140000 180000 230000 280000 340000 

% wrt 22.a. 38.10 39.29 40.00 40.91 41.51 43.08 44.74 

24.b. Asia 

and the 

Pacific 

N 1100 2000 3600 6300 11000 17000 26000 

% wrt 22.b. 20.75 21.65 18.75 22.22 23.81 26.56 27.47 

24.c. India N 500 1400 2500 4500 7600 12000 19000 

% wrt 22.c. 26.92 29.17 29.76 29.29 30.43 32.43 33.33 

25 AIDS-

related 

deaths 

(Childre

n, <15 

years)39 

25.a. Global N 71000 88000 110000 130000 150000 180000 200000 

% wrt 2.a. 0.00 0.00 0.01 0.01 0.01 0.01 0.01 

% wrt 7.a. 22.19 21.46 21.57 20.63 19.74 20.00 20.00 

% wrt 21.a. 24.48 24.44 23.91 23.21 21.74 21.95 21.05 

25.b. Asia 

and the 

Pacific 

N 1100 2100 3600 5400 7800 10000 13000 

% wrt 2.b. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

% wrt 7.b. 25.00 25.93 25.71 25.71 24.38 22.22 22.41 
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No. 
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Region Description 1990 1991 1992 1993 1994 1995 1996 

% wrt 21.b. 17.19 17.50 18.00 16.88 15.60 13.51 13.00 

% wrt 25.a. 1.55 2.39 3.27 4.15 5.20 5.56 6.50 

25.c. India N 500 1500 2600 4000 5800 8000 10000 

% wrt 2.c. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

% wrt 7.c. 14.71 24.59 26.00 25.00 23.20 22.86 21.74 

% wrt 21.c. 14.29 23.81 23.64 22.22 20.00 17.78 15.63 

% wrt 25.a. 0.70 1.70 2.36 3.08 3.87 4.44 5.00 

% wrt 25.b. 45.45 71.43 72.22 74.07 74.36 80.00 76.92 

26 Change 

in 

AIDS-

related 

deaths, 

2010-

201739 

26.a. Global %        

26.b. Asia 

and the 

Pacific 

%        

26.c. India %        

27 Incidenc

e-

Mortalit

y ratio39 

27.a. Global  5.61 5.11 4.67 4.26 3.95 3.48 3.02 

27.b. Asia 

and the 

Pacific 

 32.23 23.14 17.48 13.05 11.49 8.31 5.70 

27.c. India  24.25 20.07 17.41 14.63 12.52 9.42 6.37 

28 PLHIV 

receivin

g ART 

(All 

ages)31-

34,37,39,47-

59 

28.a. Global N^        

% wrt 3.a.        

28.b. Asia 

and the 

Pacific 

N^        

% wrt 3.b.        

% wrt 28.a.        

28.c. India N^        

% wrt 3.c.        

% wrt 28.a.        

% wrt 28.b.        

28.d. Karnata

ka 

N        

% wrt 3.d.        

% wrt 28.c.        

28.e. Belgau

m 

N        

% wrt 28.d.        

29 PLHIV 

receivin

g ART 

(Adults, 

15+ 

years)39,

41 

29.a. Global N^        

% wrt 4.a.        

% wrt 28.a.        

29.b. Asia 

and the 

Pacific 

N        

% wrt 4.b.        

% wrt 28.b.        

% wrt 29.a.        

29.c. India N^        
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 1990 1991 1992 1993 1994 1995 1996 

% wrt 4.c.        

% wrt 28.c.        

% wrt 29.a.        

% wrt 29.b.        

30 PLHIV 

receivin

g ART 

(Male 

adults, 

15+ 

years)37,

39 

30.a. Global N^        

% wrt 29.a.        

30.b. Asia 

and the 

Pacific 

N        

% wrt 29.b.        

30.c. India N^        

% wrt 29.c.        

31 PLHIV 

receivin

g ART 

(Female 

adults, 

15+ 

years)39 

31.a. Global N^        

% wrt 29.a.        

31.b. Asia 

and the 

Pacific 

N        

% wrt 29.b.        

31.c. India N^        

% wrt 29.c.        

32 CLHIV 

receivin

g ART 

(<15 

years)31-

34,39,41,42, 

47-59 

32.a. Global N        

% wrt 7.a.        

% wrt 28.a.        

32.b. Asia 

and the 

Pacific 

N        

% wrt 7.b.        

% wrt 28.b.        

% wrt 32.a.        

32.c. India N        

% wrt 7.c.        

% wrt 28.c.        

% wrt 32.a.        

% wrt 32.b.        

32.d. Karnata

ka 

N!        

% wrt 7.d.        

% wrt 28.d.        

% wrt 32.c.        

32.e. Belgau

m 

N        

% wrt 32.d.        

33 Deaths 

averted 

by ART 

(All 

ages)39 

33.a. Global N        

% wrt 3.a.        

% wrt 28.a.        

33.b. N        

% wrt 3.b.        
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 1990 1991 1992 1993 1994 1995 1996 

Asia 

and the 

Pacific 

% wrt 28.b.        

% wrt 33.a.        

33.c. India N        

% wrt 3.c.        

% wrt 28.c.        

% wrt 33.a.        

% wrt 33.b.        

34 Pregnan

t women 

needing 

ARV 

for 

PMTCT

39,41 

34.a. Global N 440000 550000 660000 770000 900000 1000000 1100000 

% wrt 1.a. 

(per million) 

83 102 121 139 160 175 190 

% wrt 3.a. 5.30 5.45 5.45 5.38 5.39 5.24 5.16 

% wrt 4.a. 5.50 5.67 5.69 5.62 5.66 5.49 5.45 

% wrt 6.a. 12.22 12.50 12.22 11.85 11.84 11.36 11.11 

34.b. Asia 

and the 

Pacific 

N 8600 16000 26000 39000 54000 71000 85000 

% wrt 1.b. 

(per million) 

2.94 5.37 8.59 12.68 17.28 22.38 26.39 

% wrt 3.b. 1.56 1.76 2.00 2.17 2.16 2.22 2.24 

% wrt 4.b. 1.56 1.78 2.00 2.17 2.16 2.29 2.30 

% wrt 6.b. 7.82 7.62 7.65 7.80 7.30 7.17 7.08 

% wrt 34.a. 1.95 2.91 3.94 5.06 6.00 7.10 7.73 

34.c. India N        

% wrt 1.c. 

(per million) 

       

% wrt 3.c.        

% wrt 4.c.        

% wrt 6.c.        

% wrt 34.a.        

% wrt 34.b.        

34.d. Karnata

ka 

N        

% wrt 1.d. 

(per million) 

       

% wrt 3.d.        

% wrt 4.d.        

% wrt 34.c.        

35 Pregnan

t women 

who 

received 

ARV 

for 

35.a. Global N        

% wrt 34.a.        

35.b. Asia 

and the 

Pacific 

N        

% wrt 34.b.        

% wrt 35.a.        

35.c. India N        

% wrt 34.c.        
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 1990 1991 1992 1993 1994 1995 1996 

PMTCT

39,41,42 

% wrt 35.a.        

% wrt 35.b.        

35.d. Karnata

ka 

N        

% wrt 34.d.        

% wrt 35.c.        

36 HIV-

exposed

-but-

uninfect

ed 

children

39 

36.a. Global N 1100000 1400000 1800000 2200000 2700000 3300000 4000000 

36.b. Asia 

and the 

Pacific 

N 12000 21000 37000 60000 93000 140000 190000 

% wrt 36.a. 1.09 1.50 2.06 2.73 3.44 4.24 4.75 

36.c. India N 7800 14000 25000 41000 65000 97000 140000 

% wrt 36.a. 0.71 1.00 1.39 1.86 2.41 2.94 3.50 

% wrt 36.b. 65.00 66.67 67.57 68.33 69.89 69.29 73.68 

37 New 

HIV 

infectio

ns 

averted 

by 

PMTCT

39 

37.a. Global N  68 77 1338 1348 1349 1513 

% wrt 34.a.  0.01 0.01 0.17 0.15 0.13 0.14 

% wrt 35.a.        

37.b. Asia 

and the 

Pacific 

N    12 13 14 14 

% wrt 34.b.    0.03 0.02 0.02 0.02 

% wrt 35.b.        

% wrt 37.a.    0.91 0.94 1.00 0.92 

37.c. India N        

% wrt 34.c.        

% wrt 35.c.        

% wrt 37.a.        

% wrt 37.b.        

38 Exposed 

children 

having a 

virologi

cal HIV 

test for 

EID 

within 2 

months 

of age39 

38.a. Global %        

38.b. Asia 

and the 

Pacific 

%        

38.c. India %        

 

S. 

No. 

Criteria Sub-

S. No. 

Region Description 1997 1998 1999 2000 2001 2002 2003 

1 Total 

Populati

on (All 

ages)37, 

38 

1.a. Global N 5879433900 5961166037 6041818586 6121682736 6201340258 6280530065 6359899296 

1.b. Asia 

and the 

Pacific 

N* 3267969963 3314420934 3359524855 3403766649 3447390147 3490114421 3531940592 

% wrt 1.a. 55.58 55.60 55.60 55.60 55.59 55.57 55.53 

1.c. India N 997405318 1015974042 1034539214 1053050912 1071477855 1089807112 1108027848 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 1997 1998 1999 2000 2001 2002 2003 

% wrt 1.a. 16.96 17.04 17.12 17.20 17.28 17.35 17.42 

% wrt 1.b. 30.52 30.65 30.79 30.94 31.08 31.23 31.37 

1.d. Karnata

ka 

N# 49548069 50353824 51172681 52004855 52850562 53622299 54405304 

% wrt 1.c. 4.97 4.96 4.95 4.94 4.93 4.92 4.91 

1.e. Belgau

m 

N# 3949809 4014382 4080011 4146713 4214505 4214505 4267874 

% wrt 1.c. 0.40 0.40 0.39 0.39 0.39 0.39 0.39 

% wrt 1.d. 7.97 7.97 7.97 7.97 7.97 7.86 7.84 

2 Child 

Populati

on (0-14 

years)37, 

38 

2.a. Global N 1833068567 1840215426 1843705787 1842731618 1843386087 1840136097 1834662745 

% wrt 1.a. 31.18 30.87 30.52 30.10 29.73 29.30 28.85 

2.b. Asia 

and the 

Pacific 

N* 1020570723 1022828618 1021942903 1017115711 1013356101 1006079887 996593926 

% wrt 1.b. 31.23 30.86 30.42 29.88 29.39 28.83 28.22 

2.c. India N 358612537 361355075 363723543 365773765 368339237 370455776 372221586 

% wrt 1.c. 35.95 35.57 35.16 34.73 34.38 33.99 33.59 

% wrt 2.a. 19.56 19.64 19.73 19.85 19.98 20.13 20.29 

% wrt 2.b. 35.14 35.33 35.59 35.96 36.35 36.82 37.35 

2.d. Karnata

ka 

N# 16583896 16648939 16714237 16779790 16845601 17091585 17341160 

% wrt 2.c. 4.62 4.61 4.60 4.59 4.57 4.61 4.66 

2.e. Belgau

m 

N# 1370216 1382349 1394589 1406937 1419395 1437369 1455571 

% wrt 2.c. 0.38 0.38 0.38 0.38 0.39 0.39 0.39 

% wrt 2.d. 8.26 8.30 8.34 8.38 8.43 8.41 8.39 

3 PLHIV 

(All 

ages)20, 

39,42 

3.a. Global N 23300000 25000000 26300000 27400000 28300000 28900000 29400000 

% wrt 1.a. 0.40 0.42 0.44 0.45 0.46 0.46 0.46 

3.b. Asia 

and the 

Pacific 

N 4200000 4500000 4700000 4900000 4900000 5000000 5000000 

% wrt 1.b. 0.13 0.14 0.14 0.14 0.14 0.14 0.14 

% wrt 3.a. 18.03 18.00 17.87 17.88 17.31 17.30 17.01 

3.c. India N 2800000 3000000 3100000 3100000 3100000 3100000 3000000 

% wrt 1.c. 0.28 0.30 0.30 0.29 0.29 0.28 0.27 

% wrt 3.a. 12.02 12.00 11.79 11.31 10.95 10.73 10.20 

% wrt 3.b. 66.67 66.67 65.96 63.27 63.27 62.00 60.00 

3.d. Karnata

ka 

N        

% wrt 1.d.        

% wrt 3.c.        

4 PLHIV 

(Adults, 

15+ 

years)39, 

41,43 

4.a. Global N 22100000 23600000 24800000 25800000 26500000 27100000 27500000 

% wrt 3.a. 94.85 94.80 94.30 94.16 93.99 93.77 93.54 

4.b. Asia 

and the 

Pacific 

N 4100000 4400000 4600000 4800000 4800000 4900000 4900000 

% wrt 3.b. 98.29 98.13 97.96 97.76 97.76 97.60 97.40 

% wrt 4.a. 18.55 18.64 18.55 18.60 18.11 18.08 17.82 

4.c. India N 2800000 2900000 3000000 3100000 3000000 3000000 2900000 

% wrt 3.c. 97.96 97.77 97.55 97.32 97.13 96.94 96.70 

% wrt 4.a. 12.67 12.29 12.10 12.02 11.32 11.07 10.55 

% wrt 4.b. 68.29 65.91 65.22 64.58 62.50 61.22 59.18 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 1997 1998 1999 2000 2001 2002 2003 

4.d. Karnata

ka 

N$        

% wrt 3.d.        

% wrt 4.c.        

5 PLHIV 

(Male 

adults, 

15+ 

years)39 

5.a. Global N 11200000 11900000 12400000 12800000 13100000 13400000 13500000 

% wrt 4.a. 50.68 50.42 50.00 49.61 49.43 49.45 49.09 

5.b. Asia 

and the 

Pacific 

N 2700000 2900000 3000000 3100000 3100000 3100000 3100000 

% wrt 4.b. 65.85 65.91 65.22 64.58 64.58 63.27 63.27 

5.c. India N 1700000 1800000 1900000 1900000 1800000 1800000 1700000 

% wrt 4.c. 60.71 62.07 63.33 61.29 60.00 60.00 58.62 

6 PLHIV 

(Female 

adults, 

15+ 

years)39 

6.a. Global N 10900000 11700000 12400000 13000000 13400000 13700000 13900000 

% wrt 4.a. 49.32 49.58 50.00 50.39 50.57 50.55 50.91 

6.b. Asia 

and the 

Pacific 

N 1400000 1500000 1600000 1700000 1700000 1700000 1700000 

% wrt 4.b. 34.15 34.09 34.78 35.42 35.42 36.73 36.73 

6.c. India N 1000000 1100000 1200000 1200000 1200000 1200000 1100000 

% wrt 4.c. 39.29 37.93 36.67 38.71 40.00 40.00 41.38 

7 CLHIV 

(<15 

years)39, 

41-43 

7.a. Global N 1200000 1300000 1500000 1600000 1700000 1800000 1900000 

% wrt 2.a. 0.07 0.07 0.08 0.09 0.09 0.10 0.10 

% wrt 3.a. 5.15 5.20 5.70 5.84 6.01 6.23 6.46 

7.b. Asia 

and the 

Pacific 

N 72000 84000 96000 110000 110000 120000 130000 

% wrt 2.b. 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

% wrt 3.b. 1.71 1.87 2.04 2.24 2.24 2.40 2.60 

% wrt 7.a. 6.00 6.46 6.40 6.88 6.47 6.67 6.84 

7.c. India N 57000 67000 76000 83000 89000 95000 99000 

% wrt 2.c. 0.02 0.02 0.02 0.02 0.02 0.03 0.03 

% wrt 3.c. 2.04 2.23 2.45 2.68 2.87 3.06 3.30 

% wrt 7.a. 4.75 5.15 5.07 5.19 5.24 5.28 5.21 

% wrt 7.b. 79.17 79.76 79.17 75.45 80.91 79.17 76.15 

7.d. Karnata

ka 

N$        

% wrt 2.d.        

% wrt 3.d.        

% wrt 7.c.        

8 AIDS 

orphans 

39 

8.a. Global N 5300000 6300000 7400000 8500000 9700000 10800000 12000000 

8.b. Asia 

and the 

Pacific 

N 360000 510000 690000 890000 1100000 1400000 1600000 

% wrt 8.a. 6.79 8.10 9.32 10.47 11.34 12.96 13.33 

8.c. India N 220000 310000 430000 560000 700000 850000 1000000 

% wrt 8.a. 4.15 4.92 5.81 6.59 7.22 7.87 8.33 

% wrt 8.b. 61.11 60.78 62.32 62.92 63.64 60.71 62.50 

9 9.a. Global % 0.70 0.70 0.70 0.80 0.80 0.80 0.80 
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No. 
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S. No. 

Region Description 1997 1998 1999 2000 2001 2002 2003 

HIV 

prevalen

ce 

(Adults, 

15-49 

years)20, 

39,42 

9.b. Asia 

and the 

Pacific 

% 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

9.c. India % 0.50 0.50 0.50 0.50 0.50 0.50 0.40 

9.d. Karnata

ka 

%        

10 HIV pr-

evalenc

e (Male 

adults, 

15-49 

years)39 

10.a. Global % 0.70 0.70 0.70 0.70 0.70 0.70 0.70 

10.b. Asia 

and the 

Pacific 

% 0.30 0.30 0.30 0.30 0.30 0.30 0.30 

10.c. India % 0.60 0.60 0.60 0.60 0.60 0.50 0.50 

11 HIV 

prevalen

ce 

(Female 

adults, 

15-49 

years)39 

11.a. Global % 0.70 0.70 0.80 0.80 0.80 0.80 0.80 

11.b. Asia 

and the 

Pacific 

% 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

11.c. India % 0.40 0.40 0.40 0.40 0.40 0.40 0.40 

12 New 

HIV 

infectio

ns (All 

ages)39, 

43 

12.a. Global N 3200000 3100000 2900000 2800000 2700000 2600000 2600000 

% wrt 1.a. 0.05 0.05 0.05 0.05 0.04 0.04 0.04 

% wrt 3.a. 13.73 12.40 11.03 10.22 9.54 9.00 8.84 

12.b. Asia 

and the 

Pacific 

N 610000 530000 470000 430000 410000 390000 380000 

% wrt 1.b. 0.02 0.02 0.01 0.01 0.01 0.01 0.01 

% wrt 3.b. 14.52 11.78 10.00 8.78 8.37 7.80 7.60 

% wrt 12.a. 19.06 17.10 16.21 15.36 15.19 15.00 14.62 

12.c. India N 400000 310000 250000 200000 170000 150000 130000 

% wrt 1.c. 0.04 0.03 0.02 0.02 0.02 0.01 0.01 

% wrt 3.c. 14.29 10.33 8.06 6.45 5.48 4.84 4.33 

% wrt 12.a. 12.50 10.00 8.62 7.14 6.30 5.77 5.00 

% wrt 12.b. 65.57 58.49 53.19 46.51 41.46 38.46 34.21 

12.d. Karnata

ka 

N!        

% wrt 1.d.        

% wrt 3.d.        

% wrt 12.c.        

13 New 

HIV 

infectio

ns 

(Adults, 

15+ 

13.a. Global N 2900000 2700000 2500000 2400000 2300000 2200000 2100000 

% wrt 4.a. 13.12 11.44 10.08 9.30 8.68 8.12 7.64 

% wrt 12.a. 87.81 86.77 85.52 85.00 84.44 83.85 84.23 

13.b. Asia 

and the 

Pacific 

N 580000 490000 440000 400000 380000 370000 350000 

% wrt 4.b. 14.15 11.14 9.57 8.33 7.92 7.55 7.14 

% wrt 12.b. 95.08 94.34 93.62 93.49 93.41 93.59 93.68 

% wrt 13.a. 20.00 18.15 17.60 16.67 16.52 16.82 16.67 
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years)20, 

39,42 

13.c. India N 400000 310000 250000 200000 170000 150000 130000 

% wrt 4.c. 14.29 10.69 8.33 6.45 5.67 5.00 4.48 

% wrt 12.c. 94.00 92.26 90.80 89.50 88.24 88.00 87.69 

% wrt 13.a. 13.79 11.48 10.00 8.33 7.39 6.82 6.19 

% wrt 13.b. 68.97 63.27 56.82 50.00 44.74 40.54 37.14 

13.d. Karnata

ka 

N        

% wrt 4.d.        

% wrt 12.d.        

% wrt 13.c.        

14 New 

HIV 

infectio

n (Male 

adults, 

15+ 

years)39 

14.a. Global N 1400000 1300000 1200000 1200000 1100000 1100000 1100000 

% wrt 13.a. 48.28 48.15 48.00 50.00 47.83 50.00 52.38 

14.b. Asia 

and the 

Pacific 

N 360000 310000 280000 260000 240000 240000 230000 

% wrt 13.b. 62.07 63.27 63.64 65.00 63.16 64.86 65.71 

14.c. India N 240000 180000 140000 120000 100000 88000 80000 

% wrt 13.c. 60.00 58.06 56.00 60.00 58.82 58.67 61.54 

15 New 

HIV 

infectio

ns 

(Female 

adults, 

15+ 

years)39 

15.a. Global N 1500000 1400000 1300000 1200000 1200000 1100000 1100000 

% wrt 13.a. 51.72 51.85 52.00 50.00 52.17 50.00 47.62 

15.b. Asia 

and the 

Pacific 

N 220000 190000 160000 150000 140000 130000 120000 

% wrt 13.b. 37.93 36.73 36.36 35.00 36.84 35.14 34.29 

15.c. India N 160000 130000 100000 85000 72000 62000 55000 

% wrt 13.c. 40.00 41.94 44.00 40.00 41.18 41.33 38.46 

16 New 

HIV 

infectio

ns 

(Childre

n, <15 

years)39 

16.a. Global N 390000 410000 420000 420000 420000 420000 410000 

% wrt 2.a. 0.02 0.02 0.02 0.02 0.02 0.02 0.02 

% wrt 7.a. 32.50 31.54 28.00 26.25 24.71 23.33 21.58 

% wrt 12.a. 12.19 13.23 14.48 15.00 15.56 16.15 15.77 

16.b. Asia 

and the 

Pacific 

N 30000 30000 30000 28000 27000 25000 24000 

% wrt 2.b. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

% wrt 7.b. 41.67 35.71 31.25 25.45 24.55 20.83 18.46 

% wrt 12.b. 4.92 5.66 6.38 6.51 6.59 6.41 6.32 

% wrt 16.a. 7.69 7.32 7.14 6.67 6.43 5.95 5.85 

16.c. India N 24000 24000 23000 21000 20000 18000 16000 

% wrt 2.c. 0.01 0.01 0.01 0.01 0.01 0.00 0.00 

% wrt 7.c. 42.11 35.82 30.26 25.30 22.47 18.95 16.16 

% wrt 12.c. 6.00 7.74 9.20 10.50 11.76 12.00 12.31 

% wrt 16.a. 6.15 5.85 5.48 5.00 4.76 4.29 3.90 

% wrt 16.b. 80.00 80.00 76.67 75.00 74.07 72.00 66.67 

16.d. Karnata

ka 

N!        

% wrt 2.d.        

% wrt 7.d.        



588 

 

S. 

No. 

Criteria Sub-

S. No. 

Region Description 1997 1998 1999 2000 2001 2002 2003 

% wrt 12.d.        

% wrt 16.c.        

17 HIV 

incidenc

e per 

1000 

populati

on (All 

ages)39 

17.a. Global % 0.59 0.55 0.52 0.49 0.46 0.44 0.43 

17.b. Asia 

and the 

Pacific 

% 0.20 0.17 0.15 0.13 0.13 0.12 0.11 

17.c. India % 0.35 0.28 0.23 0.19 0.17 0.15 0.13 

18 HIV 

incidenc

e per 

1000 

populati

on 

(Adults, 

15-49 

years)39 

18.a. Global % 0.94 0.87 0.81 0.75 0.70 0.67 0.64 

18.b. Asia 

and the 

Pacific 

% 0.32 0.27 0.24 0.22 0.20 0.19 0.18 

18.c. India % 0.54 0.43 0.34 0.29 0.24 0.21 0.19 

19 Change 

in new 

HIV 

infectio

ns, 

2010-

201739 

19.a. Global %        

19.b. Asia 

and the 

Pacific 

%        

19.c. India %        

20 Incidenc

e-

Prevale

nce 

ratio39 

20.a. Global  0.14 0.12 0.11 0.10 0.10 0.09 0.09 

20.b. Asia 

and the 

Pacific 

 0.15 0.12 0.10 0.09 0.08 0.08 0.08 

20.c. India  0.15 0.11 0.09 0.07 0.06 0.06 0.05 

21 AIDS-

related 

deaths 

(All 

ages)20, 

39,42 

21.a. Global N 1100000 1200000 1400000 1500000 1700000 1800000 1900000 

% wrt 1.a. 0.02 0.02 0.02 0.02 0.03 0.03 0.03 

% wrt 3.a. 4.72 4.80 5.32 5.47 6.01 6.23 6.46 

21.b. Asia 

and the 

Pacific 

N 140000 180000 220000 260000 290000 320000 340000 

% wrt 1.b. 0.00 0.01 0.01 0.01 0.01 0.01 0.01 

% wrt 3.b. 3.33 4.00 4.68 5.31 5.92 6.40 6.80 

% wrt 21.a. 12.73 15.00 15.71 17.33 17.06 17.78 17.89 

21.c. India N 88000 110000 140000 160000 190000 210000 220000 

% wrt 1.c. 0.01 0.01 0.01 0.02 0.02 0.02 0.02 

% wrt 3.c. 3.14 3.67 4.52 5.16 6.13 6.77 7.33 

% wrt 21.a. 8.00 9.17 10.00 10.67 11.18 11.67 11.58 

% wrt 21.b. 62.86 61.11 63.64 61.54 65.52 65.63 64.71 

21.d. N        
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 1997 1998 1999 2000 2001 2002 2003 

Karnata

ka 

% wrt 1.d.        

% wrt 3.d.        

% wrt 21.c.        

22 AIDS-

related 

deaths 

(Adults, 

15+ 

years)39 

22.a. Global N 860000 990000 1100000 1300000 1400000 1500000 1600000 

% wrt 4.a. 3.89 4.19 4.44 5.04 5.28 5.54 5.82 

% wrt 21.a. 80.00 80.00 82.14 82.67 84.12 84.44 85.26 

22.b. Asia 

and the 

Pacific 

N 120000 160000 200000 240000 270000 310000 330000 

% wrt 4.b. 2.93 3.64 4.35 5.00 5.63 6.33 6.73 

% wrt 21.b. 89.29 91.11 92.27 93.46 94.14 94.69 95.00 

% wrt 22.a. 13.95 16.16 18.18 18.46 19.29 20.67 20.63 

22.c. India N 76000 100000 130000 150000 180000 200000 210000 

% wrt 4.c. 2.71 3.45 4.33 4.84 6.00 6.67 7.24 

% wrt 21.c. 86.36 88.18 90.71 91.88 93.16 93.81 94.55 

% wrt 22.a. 8.84 10.10 11.82 11.54 12.86 13.33 13.13 

% wrt 22.b. 63.33 62.50 65.00 62.50 66.67 64.52 63.64 

23 AIDS-

related 

deaths 

(Male 

adults, 

15+ 

years)39 

23.a. Global N 460000 520000 590000 650000 710000 760000 810000 

% wrt 22.a. 53.49 52.53 53.64 50.00 50.71 50.67 50.63 

23.b. Asia 

and the 

Pacific 

N 88000 110000 140000 160000 180000 200000 220000 

% wrt 22.b. 73.33 68.75 70.00 66.67 66.67 64.52 66.67 

23.c. India N 49000 65000 80000 96000 110000 120000 130000 

% wrt 22.c. 64.47 65.00 61.54 64.00 61.11 60.00 61.90 

24 AIDS-

related 

deaths 

(Female 

adults, 

15+ 

years)39 

24.a. Global N 400000 460000 540000 610000 680000 740000 790000 

% wrt 22.a. 46.51 47.47 46.36 50.00 49.29 49.33 49.38 

24.b. Asia 

and the 

Pacific 

N 36000 49000 63000 77000 91000 100000 110000 

% wrt 22.b. 26.67 31.25 30.00 33.33 33.33 35.48 33.33 

24.c. India N 27000 36000 46000 56000 66000 74000 81000 

% wrt 22.c. 35.53 35.00 38.46 36.00 38.89 40.00 38.10 

25 AIDS-

related 

deaths 

(Childre

n, <15 

years)39 

25.a. Global N 220000 240000 250000 260000 270000 280000 280000 

% wrt 2.a. 0.01 0.01 0.01 0.01 0.01 0.02 0.02 

% wrt 7.a. 18.33 18.46 16.67 16.25 15.88 15.56 14.74 

% wrt 21.a. 20.00 20.00 17.86 17.33 15.88 15.56 14.74 

25.b. Asia 

and the 

Pacific 

N 15000 16000 17000 17000 17000 17000 17000 

% wrt 2.b. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

% wrt 7.b. 20.83 19.05 17.71 15.45 15.45 14.17 13.08 

% wrt 21.b. 10.71 8.89 7.73 6.54 5.86 5.31 5.00 

% wrt 25.a. 6.82 6.67 6.80 6.54 6.30 6.07 6.07 

25.c. India N 12000 13000 13000 13000 13000 13000 12000 

% wrt 2.c. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

% wrt 7.c. 21.05 19.40 17.11 15.66 14.61 13.68 12.12 

% wrt 21.c. 13.64 11.82 9.29 8.13 6.84 6.19 5.45 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 1997 1998 1999 2000 2001 2002 2003 

% wrt 25.a. 5.45 5.42 5.20 5.00 4.81 4.64 4.29 

% wrt 25.b. 80.00 81.25 76.47 76.47 76.47 76.47 70.59 

26 Change 

in 

AIDS-

related 

deaths, 

2010-

201739 

26.a. Global %        

26.b. Asia 

and the 

Pacific 

%        

26.c. India %        

27 Incidenc

e-

Mortalit

y ratio39 

27.a. Global  2.60 2.20 1.88 1.64 1.46 1.33 1.23 

27.b. Asia 

and the 

Pacific 

 3.74 2.57 1.91 1.51 1.27 1.12 1.02 

27.c. India  3.91 2.43 1.65 1.19 0.91 0.73 0.62 

28 PLHIV 

receivin

g ART 

(All 

ages)31-

34,37,39,47-

59 

28.a. Global N^    548000 566000 867000 1176000 

% wrt 3.a.    2.00 2.00 3.00 4.00 

28.b. Asia 

and the 

Pacific 

N^    274400 316050 342500 392500 

% wrt 3.b.    5.60 6.45 6.85 7.85 

% wrt 28.a.    50.07 55.84 39.50 33.38 

28.c. India N^        

% wrt 3.c.        

% wrt 28.a.        

% wrt 28.b.        

28.d. Karnata

ka 

N        

% wrt 3.d.        

% wrt 28.c.        

28.e. Belgau

m 

N        

% wrt 28.d.        

29 PLHIV 

receivin

g ART 

(Adults, 

15+ 

years)39,

41 

29.a. Global N^        

% wrt 4.a.        

% wrt 28.a.        

29.b. Asia 

and the 

Pacific 

N        

% wrt 4.b.        

% wrt 28.b.        

% wrt 29.a.        

29.c. India N^        

% wrt 4.c.        

% wrt 28.c.        

% wrt 29.a.        

% wrt 29.b.        

30 PLHIV 

receivin

30.a. Global N^        

% wrt 29.a.        
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 1997 1998 1999 2000 2001 2002 2003 

g ART 

(Male 

adults, 

15+ 

years)37,

39 

30.b. Asia 

and the 

Pacific 

N        

% wrt 29.b.        

30.c. India N^        

% wrt 29.c.        

31 PLHIV 

receivin

g ART 

(Female 

adults, 

15+ 

years)39 

31.a. Global N^        

% wrt 29.a.        

31.b. Asia 

and the 

Pacific 

N        

% wrt 29.b.        

31.c. India N^        

% wrt 29.c.        

32 CLHIV 

receivin

g ART 

(<15 

years)31-

34,39,41,42, 

47-59 

32.a. Global N        

% wrt 7.a.        

% wrt 28.a.        

32.b. Asia 

and the 

Pacific 

N        

% wrt 7.b.        

% wrt 28.b.        

% wrt 32.a.        

32.c. India N        

% wrt 7.c.        

% wrt 28.c.        

% wrt 32.a.        

% wrt 32.b.        

32.d. Karnata

ka 

N!        

% wrt 7.d.        

% wrt 28.d.        

% wrt 32.c.        

32.e. Belgau

m 

N        

% wrt 32.d.        

33 Deaths 

averted 

by ART 

(All 

ages)39 

33.a. Global N    51959 60041 68830 81134 

% wrt 3.a.    0.19 0.21 0.24 0.28 

% wrt 28.a.    9.48 10.61 7.94 6.90 

33.b. Asia 

and the 

Pacific 

N    1342 1760 3271 7091 

% wrt 3.b.    0.03 0.04 0.07 0.14 

% wrt 28.b.    0.49 0.56 0.96 1.81 

% wrt 33.a.    2.58 2.93 4.75 8.74 

33.c. India N        

% wrt 3.c.        

% wrt 28.c.        

% wrt 33.a.        
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 1997 1998 1999 2000 2001 2002 2003 

% wrt 33.b.        

34 Pregnan

t 

women 

needing 

ARV 

for 

PMTCT

39,41 

34.a. Global N 1200000 1300000 1300000 1400000 1400000 1400000 1300000 

% wrt 1.a. 

(per million) 

204 218 215 229 226 223 204 

% wrt 3.a. 5.15 5.20 4.94 5.11 4.95 4.84 4.42 

% wrt 4.a. 5.43 5.51 5.24 5.43 5.28 5.17 4.73 

% wrt 6.a. 11.01 11.11 10.48 10.77 10.45 10.22 9.35 

34.b. Asia 

and the 

Pacific 

N 93000 96000 95000 91000 87000 83000 78000 

% wrt 1.b. 

(per million) 

28.46 28.96 28.28 26.74 25.24 23.78 22.08 

% wrt 3.b. 2.21 2.13 2.02 1.86 1.78 1.66 1.56 

% wrt 4.b. 2.27 2.18 2.07 1.90 1.81 1.69 1.59 

% wrt 6.b. 6.64 6.40 5.94 5.35 5.12 4.88 4.59 

% wrt 34.a. 7.75 7.38 7.31 6.50 6.21 5.93 6.00 

34.c. India N        

% wrt 1.c. 

(per million) 

       

% wrt 3.c.        

% wrt 4.c.        

% wrt 6.c.        

% wrt 34.a.        

% wrt 34.b.        

34.d. Karnata

ka 

N        

% wrt 1.d. 

(per million) 

       

% wrt 3.d.        

% wrt 4.d.        

% wrt 34.c.        

35 Pregnan

t 

women 

who 

received 

ARV 

for 

PMTCT

39,41,42 

35.a. Global N        

% wrt 34.a.        

35.b. Asia 

and the 

Pacific 

N        

% wrt 34.b.        

% wrt 35.a.        

35.c. India N        

% wrt 34.c.        

% wrt 35.a.        

% wrt 35.b.        

35.d. Karnata

ka 

N        

% wrt 34.d.        

% wrt 35.c.        

36 HIV-

exposed

36.a. Global N 4700000 5500000 6200000 7000000 7800000 8500000 9200000 

36.b. N 250000 310000 370000 430000 490000 540000 600000 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 1997 1998 1999 2000 2001 2002 2003 

-but-

uninfect

ed 

children

39 

Asia 

and the 

Pacific 

% wrt 36.a. 5.32 5.64 5.97 6.14 6.28 6.35 6.52 

36.c. India N 180000 230000 270000 320000 350000 390000 420000 

% wrt 36.a. 3.83 4.18 4.35 4.57 4.49 4.59 4.57 

% wrt 36.b. 72.00 74.19 72.97 74.42 71.43 72.22 70.00 

37 New 

HIV 

infectio

ns 

averted 

by 

PMTCT

39 

37.a. Global N 1603 1710 1813 2684 6279 7246 11246 

% wrt 34.a. 0.13 0.13 0.14 0.19 0.45 0.52 0.87 

% wrt 35.a.        

37.b. Asia 

and the 

Pacific 

N 15 23 26 551 628 882 1332 

% wrt 34.b. 0.02 0.02 0.03 0.61 0.72 1.06 1.71 

% wrt 35.b.        

% wrt 37.a. 0.94 1.35 1.45 20.52 10.00 12.17 11.84 

37.c. India N        

% wrt 34.c.        

% wrt 35.c.        

% wrt 37.a.        

% wrt 37.b.        

38 Exposed 

children 

having a 

virologi

cal HIV 

test for 

EID 

within 2 

months 

of age39 

38.a. Global %        

38.b. Asia 

and the 

Pacific 

%        

38.c. India %        

 

S. 

No. 

Criteria Sub-

S. No. 

Region Description 2004 2005 2006 2007 2008 2009 2010 

1 Total 

Populati

on (All 

ages)37, 

38 

1.a. Global N 6439825381 6520298763 6601476541 6683223772 6766296679 6849569339 6932869743 

1.b. Asia 

and the 

Pacific 

N* 3572867262 3613239726 3653026722 3691809197 3730531539 3768656942 3806475181 

% wrt 1.a. 55.48 55.42 55.34 55.24 55.13 55.02 54.90 

1.c. India N 1126135777 1144118674 1161977719 1179681239 1197146906 1214270132 1230980691 

% wrt 1.a. 17.49 17.55 17.60 17.65 17.69 17.73 17.76 

% wrt 1.b. 31.52 31.66 31.81 31.95 32.09 32.22 32.34 

1.d. Karnata

ka 

N# 55199744 56005784 56823594 57653345 58495213 59349375 60216008 

% wrt 1.c. 4.90 4.90 4.89 4.89 4.89 4.89 4.89 

1.e. Belgau

m 

N# 4321920 4376649 4432072 4488196 4545031 4602586 4660870 

% wrt 1.c. 0.38 0.38 0.38 0.38 0.38 0.38 0.38 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2004 2005 2006 2007 2008 2009 2010 

% wrt 1.d. 7.83 7.81 7.80 7.78 7.77 7.76 7.74 

2 Child 

Populati

on (0-14 

years)37, 

38 

2.a. Global N 1829974600 1827797554 1830765544 1835230367 1841732884 1849826529 1859169393 

% wrt 1.a. 28.42 28.03 27.73 27.46 27.22 27.01 26.82 

2.b. Asia 

and the 

Pacific 

N* 987379871 979885745 975146322 971291417 968733548 967072656 966070312 

% wrt 1.b. 27.64 27.12 26.69 26.31 25.97 25.66 25.38 

2.c. India N 373755592 375114219 376811884 378289367 379470915 380174492 380274337 

% wrt 1.c. 33.19 32.79 32.43 32.07 31.70 31.31 30.89 

% wrt 2.a. 20.42 20.52 20.58 20.61 20.60 20.55 20.45 

% wrt 2.b. 37.85 38.28 38.64 38.95 39.17 39.31 39.36 

2.d. Karnata

ka 

N# 17594380 17851297 18111966 18376441 18644779 18917034 19193265 

% wrt 2.c. 4.71 4.76 4.81 4.86 4.91 4.98 5.05 

2.e. Belgau

m 

N# 1474003 1492669 1511571 1530712 1550096 1569725 1589603 

% wrt 2.c. 0.39 0.40 0.40 0.40 0.41 0.41 0.42 

% wrt 2.d. 8.38 8.36 8.35 8.33 8.31 8.30 8.28 

3 PLHIV 

(All 

ages)20, 

39,42 

3.a. Global N 29800000 30100000 30400000 30800000 31300000 31900000 32400000 

% wrt 1.a. 0.46 0.46 0.46 0.46 0.46 0.47 0.47 

3.b. Asia 

and the 

Pacific 

N 5000000 5000000 4900000 4900000 4900000 4900000 4900000 

% wrt 1.b. 0.14 0.14 0.13 0.13 0.13 0.13 0.13 

% wrt 3.a. 16.78 16.61 16.12 15.91 15.65 15.36 15.12 

3.c. India N 2900000 2800000 2600000 2500000 2400000 2400000 2300000 

% wrt 1.c. 0.26 0.24 0.22 0.21 0.20 0.20 0.19 

% wrt 3.a. 9.73 9.30 8.55 8.12 7.67 7.52 7.10 

% wrt 3.b. 58.00 56.00 53.06 51.02 48.98 48.98 46.94 

3.d. Karnata

ka 

N    244500 234191 225665 218944 

% wrt 1.d.    0.42 0.40 0.38 0.36 

% wrt 3.c.    9.78 9.76 9.40 9.52 

4 PLHIV 

(Adults, 

15+ 

years)39, 

41,43 

4.a. Global N 27800000 28000000 28300000 28700000 29200000 29800000 30300000 

% wrt 3.a. 93.29 93.02 93.09 93.18 93.29 93.42 93.52 

4.b. Asia 

and the 

Pacific 

N 4800000 4800000 4800000 4800000 4800000 4800000 4800000 

% wrt 3.b. 97.40 97.20 97.14 97.14 97.14 97.14 97.35 

% wrt 4.a. 17.27 17.14 16.96 16.72 16.44 16.11 15.84 

4.c. India N 2800000 2600000 2500000 2400000 2300000 2300000 2200000 

% wrt 3.c. 96.55 96.43 96.15 96.00 95.96 96.13 96.17 

% wrt 4.a. 10.07 9.29 8.83 8.36 7.88 7.72 7.26 

% wrt 4.b. 58.33 54.17 52.08 50.00 47.92 47.92 45.83 

4.d. Karnata

ka 

N$    230547 220204 211688 203705 

% wrt 3.d.    94.29 94.03 93.81 93.04 

% wrt 4.c.    9.61 9.57 9.20 9.26 

5 PLHIV 

(Male 

adults, 

5.a. Global N 13700000 13800000 13900000 14100000 14300000 14500000 14800000 

% wrt 4.a. 49.28 49.29 49.12 49.13 48.97 48.66 48.84 

5.b. N 3100000 3100000 3100000 3100000 3000000 3000000 3000000 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2004 2005 2006 2007 2008 2009 2010 

15+ 

years)39 

Asia 

and the 

Pacific 

% wrt 4.b. 64.58 64.58 64.58 64.58 62.50 62.50 62.50 

5.c. India N 1700000 1600000 1500000 1500000 1400000 1400000 1300000 

% wrt 4.c. 60.71 61.54 60.00 62.50 60.87 60.87 59.09 

6 PLHIV 

(Female 

adults, 

15+ 

years)39 

6.a. Global N 14100000 14300000 14500000 14700000 14900000 15200000 15500000 

% wrt 4.a. 50.72 50.71 50.88 50.87 51.03 51.34 51.16 

6.b. Asia 

and the 

Pacific 

N 1700000 1700000 1700000 1700000 1700000 1700000 1700000 

% wrt 4.b. 35.42 35.42 35.42 35.42 37.50 37.50 37.50 

6.c. India N 1100000 1100000 1000000 970000 940000 920000 900000 

% wrt 4.c. 39.29 38.46 40.00 37.50 39.13 39.13 40.91 

7 CLHIV 

(<15 

years)39, 

41-43 

7.a. Global N 2000000 2100000 2100000 2100000 2100000 2100000 2100000 

% wrt 2.a. 0.11 0.11 0.11 0.11 0.11 0.11 0.11 

% wrt 3.a. 6.71 6.98 6.91 6.82 6.71 6.58 6.48 

7.b. Asia 

and the 

Pacific 

N 130000 140000 140000 140000 140000 140000 130000 

% wrt 2.b. 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

% wrt 3.b. 2.60 2.80 2.86 2.86 2.86 2.86 2.65 

% wrt 7.a. 6.50 6.67 6.67 6.67 6.67 6.67 6.19 

7.c. India N 100000 100000 100000 100000 97000 93000 88000 

% wrt 2.c. 0.03 0.03 0.03 0.03 0.03 0.02 0.02 

% wrt 3.c. 3.45 3.57 3.85 4.00 4.04 3.88 3.83 

% wrt 7.a. 5.00 4.76 4.76 4.76 4.62 4.43 4.19 

% wrt 7.b. 76.92 71.43 71.43 71.43 69.29 66.43 67.69 

7.d. Karnata

ka 

N$    13953 13986 13977 15239 

% wrt 2.d.    0.08 0.08 0.07 0.08 

% wrt 3.d.    5.71 5.97 6.19 6.96 

% wrt 7.c.    13.95 14.42 15.03 17.32 

8 AIDS 

orphans 

39 

8.a. Global N 13000000 14000000 14700000 15200000 15500000 15500000 15300000 

8.b. Asia 

and the 

Pacific 

N 1800000 2000000 2100000 2200000 2300000 2300000 2300000 

% wrt 8.a. 13.85 14.29 14.29 14.47 14.84 14.84 15.03 

8.c. India N 1100000 1300000 1400000 1400000 1500000 1500000 1400000 

% wrt 8.a. 8.46 9.29 9.52 9.21 9.68 9.68 9.15 

% wrt 8.b. 61.11 65.00 66.67 63.64 65.22 65.22 60.87 

9 HIV 

prevalen

ce 

(Adults, 

15-49 

years)20, 

39,42 

9.a. Global % 0.80 0.80 0.80 0.70 0.70 0.70 0.70 

9.b. Asia 

and the 

Pacific 

% 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

9.c. India % 0.40 0.40 0.40 0.30 0.30 0.30 0.30 

9.d. Karnata

ka 

%    0.68 0.64 0.59 0.56 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2004 2005 2006 2007 2008 2009 2010 

10 HIV pr-

evalenc

e (Male 

adults, 

15-49 

years)39 

10.a. Global % 0.70 0.70 0.70 0.70 0.70 0.70 0.70 

10.b. Asia 

and the 

Pacific 

% 0.30 0.30 0.30 0.30 0.30 0.30 0.30 

10.c. India % 0.50 0.40 0.40 0.40 0.40 0.30 0.30 

11 HIV 

prevalen

ce 

(Female 

adults, 

15-49 

years)39 

11.a. Global % 0.80 0.80 0.80 0.80 0.80 0.80 0.80 

11.b. Asia 

and the 

Pacific 

% 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

11.c. India % 0.30 0.30 0.30 0.30 0.30 0.20 0.20 

12 New 

HIV 

infectio

ns (All 

ages)39, 

43 

12.a. Global N 2500000 2500000 2400000 2400000 2300000 2300000 2200000 

% wrt 1.a. 0.04 0.04 0.04 0.04 0.03 0.03 0.03 

% wrt 3.a. 8.39 8.31 7.89 7.79 7.35 7.21 6.79 

12.b. Asia 

and the 

Pacific 

N 370000 360000 350000 340000 330000 320000 320000 

% wrt 1.b. 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

% wrt 3.b. 7.40 7.20 7.14 6.94 6.73 6.53 6.53 

% wrt 12.a. 14.80 14.40 14.58 14.17 14.35 13.91 14.55 

12.c. India N 130000 120000 110000 110000 110000 110000 110000 

% wrt 1.c. 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

% wrt 3.c. 4.48 4.29 4.23 4.40 4.58 4.58 4.78 

% wrt 12.a. 5.20 4.80 4.58 4.58 4.78 4.78 5.00 

% wrt 12.b. 35.14 33.33 31.43 32.35 33.33 34.38 34.38 

12.d. Karnata

ka 

N!    7508 6338 5038 4524 

% wrt 1.d.    0.01 0.01 0.01 0.01 

% wrt 3.d.    3.07 2.71 2.23 2.07 

% wrt 12.c.    6.83 5.76 4.58 4.11 

13 New 

HIV 

infectio

ns 

(Adults, 

15+ 

years)20, 

39,42 

13.a. Global N 2100000 2100000 2000000 2000000 2000000 2000000 1900000 

% wrt 4.a. 7.55 7.50 7.07 6.97 6.85 6.71 6.27 

% wrt 12.a. 84.00 84.80 85.00 85.83 86.09 86.96 87.73 

13.b. Asia 

and the 

Pacific 

N 340000 340000 330000 320000 310000 310000 310000 

% wrt 4.b. 7.08 7.08 6.88 6.67 6.46 6.46 6.46 

% wrt 12.b. 94.05 94.44 94.57 95.00 95.15 95.31 95.31 

% wrt 13.a. 16.19 16.19 16.50 16.00 15.50 15.50 16.32 

13.c. India N 130000 120000 110000 110000 110000 110000 110000 

% wrt 4.c. 4.64 4.62 4.40 4.58 4.78 4.78 5.00 

% wrt 12.c. 88.46 89.17 89.09 91.00 92.09 92.64 93.00 

% wrt 13.a. 6.19 5.71 5.50 5.50 5.50 5.50 5.79 

% wrt 13.b. 38.24 35.29 33.33 34.38 35.48 35.48 35.48 

13.d. N    5815 4950 3860 3495 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2004 2005 2006 2007 2008 2009 2010 

Karnata

ka 

% wrt 4.d.    2.52 2.25 1.82 1.72 

% wrt 12.d.    77.45 78.10 76.62 77.25 

% wrt 13.c.    5.29 4.50 3.51 3.18 

14 New 

HIV 

infectio

n (Male 

adults, 

15+ 

years)39 

14.a. Global N 1000000 1000000 1000000 1000000 990000 990000 970000 

% wrt 13.a. 47.62 47.62 50.00 50.00 49.50 49.50 51.05 

14.b. Asia 

and the 

Pacific 

N 230000 220000 220000 210000 200000 200000 200000 

% wrt 13.b. 67.65 64.71 66.67 65.63 64.52 64.52 64.52 

14.c. India N 74000 71000 68000 67000 65000 66000 67000 

% wrt 13.c. 56.92 59.17 61.82 60.91 59.09 60.00 60.91 

15 New 

HIV 

infectio

ns 

(Female 

adults, 

15+ 

years)39 

15.a. Global N 1100000 1000000 1000000 1000000 1000000 980000 950000 

% wrt 13.a. 52.38 52.38 50.00 50.00 50.50 50.50 48.95 

15.b. Asia 

and the 

Pacific 

N 120000 120000 110000 110000 110000 110000 110000 

% wrt 13.b. 32.35 35.29 33.33 34.38 35.48 35.48 35.48 

15.c. India N 51000 48000 46000 45000 43000 44000 45000 

% wrt 13.c. 43.08 40.83 38.18 39.09 40.91 40.00 39.09 

16 New 

HIV 

infectio

ns 

(Childre

n, <15 

years)39 

16.a. Global N 400000 380000 360000 340000 320000 300000 270000 

% wrt 2.a. 0.02 0.02 0.02 0.02 0.02 0.02 0.01 

% wrt 7.a. 20.00 18.10 17.14 16.19 15.24 14.29 12.86 

% wrt 12.a. 16.00 15.20 15.00 14.17 13.91 13.04 12.27 

16.b. Asia 

and the 

Pacific 

N 22000 20000 19000 17000 16000 15000 15000 

% wrt 2.b. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

% wrt 7.b. 16.92 14.29 13.57 12.14 11.43 10.71 11.54 

% wrt 12.b. 5.95 5.56 5.43 5.00 4.85 4.69 4.69 

% wrt 16.a. 5.50 5.26 5.28 5.00 5.00 5.00 5.56 

16.c. India N 15000 13000 12000 9900 8700 8100 7700 

% wrt 2.c. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

% wrt 7.c. 15.00 13.00 12.00 9.90 8.97 8.71 8.75 

% wrt 12.c. 11.54 10.83 10.91 9.00 7.91 7.36 7.00 

% wrt 16.a. 3.75 3.42 3.33 2.91 2.72 2.70 2.85 

% wrt 16.b. 68.18 65.00 63.16 58.24 54.38 54.00 51.33 

16.d. Karnata

ka 

N!    1693 1388 1178 1028 

% wrt 2.d.    0.01 0.01 0.01 0.01 

% wrt 7.d.    12.13 9.92 8.43 6.75 

% wrt 12.d.    22.55 21.90 23.38 22.72 

% wrt 16.c.    17.10 15.95 14.54 13.35 

17 HIV 

incidenc

e per 

1000 

17.a. Global % 0.41 0.40 0.38 0.37 0.36 0.35 0.33 

17.b. Asia 

and the 

Pacific 

% 0.11 0.11 0.10 0.10 0.09 0.09 0.09 



598 

 

S. 

No. 

Criteria Sub-

S. No. 

Region Description 2004 2005 2006 2007 2008 2009 2010 

populati

on (All 

ages)39 

17.c. India % 0.12 0.12 0.11 0.10 0.10 0.10 0.10 

18 HIV 

incidenc

e per 

1000 

populati

on 

(Adults, 

15-49 

years)39 

18.a. Global % 0.62 0.60 0.58 0.57 0.55 0.54 0.52 

18.b. Asia 

and the 

Pacific 

% 0.17 0.17 0.16 0.16 0.15 0.14 0.14 

18.c. India % 0.18 0.17 0.16 0.15 0.15 0.15 0.14 

19 Change 

in new 

HIV 

infectio

ns, 

2010-

201739 

19.a. Global %        

19.b. Asia 

and the 

Pacific 

%        

19.c. India %        

20 Incidenc

e-

Prevale

nce 

ratio39 

20.a. Global  0.08 0.08 0.08 0.08 0.07 0.07 0.07 

20.b. Asia 

and the 

Pacific 

 0.07 0.07 0.07 0.07 0.07 0.07 0.07 

20.c. India  0.05 0.05 0.05 0.05 0.05 0.05 0.05 

21 AIDS-

related 

deaths 

(All 

ages)20, 

39,42 

21.a. Global N 1900000 1900000 1900000 1800000 1700000 1500000 1400000 

% wrt 1.a. 0.03 0.03 0.03 0.03 0.03 0.02 0.02 

% wrt 3.a. 6.38 6.31 6.25 5.84 5.43 4.70 4.32 

21.b. Asia 

and the 

Pacific 

N 360000 360000 350000 340000 320000 300000 280000 

% wrt 1.b. 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

% wrt 3.b. 7.20 7.20 7.14 6.94 6.53 6.12 5.71 

% wrt 21.a. 18.95 18.95 18.42 18.89 18.82 20.00 20.00 

21.c. India N 230000 240000 230000 220000 200000 180000 160000 

% wrt 1.c. 0.02 0.02 0.02 0.02 0.02 0.01 0.01 

% wrt 3.c. 7.93 8.57 8.85 8.80 8.33 7.50 6.96 

% wrt 21.a. 12.11 12.63 12.11 12.22 11.76 12.00 11.43 

% wrt 21.b. 63.89 66.67 65.71 64.71 62.50 60.00 57.14 

21.d. Karnata

ka 

N    18370 16621 13668 11317 

% wrt 1.d.    0.03 0.03 0.02 0.02 

% wrt 3.d.    7.51 7.10 6.06 5.17 

% wrt 21.c.    8.35 8.31 7.59 7.07 

22 AIDS-

related 

deaths 

22.a. Global N 1700000 1700000 1600000 1500000 1400000 1300000 1200000 

% wrt 4.a. 6.12 6.07 5.65 5.23 4.79 4.36 3.96 

% wrt 21.a. 85.26 85.26 85.79 86.11 86.47 86.00 85.71 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2004 2005 2006 2007 2008 2009 2010 

(Adults, 

15+ 

years)39 

22.b. Asia 

and the 

Pacific 

N 330000 350000 340000 320000 310000 290000 270000 

% wrt 4.b. 6.88 7.29 7.08 6.67 6.46 6.04 5.63 

% wrt 21.b. 95.56 95.56 95.71 95.88 95.94 96.00 96.07 

% wrt 22.a. 19.41 20.59 21.25 21.33 22.14 22.31 22.50 

22.c. India N 220000 220000 220000 210000 190000 170000 150000 

% wrt 4.c. 7.86 8.46 8.80 8.75 8.26 7.39 6.82 

% wrt 21.c. 94.78 95.42 95.65 95.68 95.70 95.78 95.75 

% wrt 22.a. 12.94 12.94 13.75 14.00 13.57 13.08 12.50 

% wrt 22.b. 66.67 62.86 64.71 65.63 61.29 58.62 55.56 

23 AIDS-

related 

deaths 

(Male 

adults, 

15+ 

years)39 

23.a. Global N 830000 830000 810000 770000 720000 670000 630000 

% wrt 22.a. 48.82 48.82 50.63 51.33 51.43 51.54 52.50 

23.b. Asia 

and the 

Pacific 

N 220000 230000 220000 210000 200000 190000 180000 

% wrt 22.b. 66.67 65.71 64.71 65.63 64.52 65.52 66.67 

23.c. India N 140000 140000 130000 130000 110000 100000 91000 

% wrt 22.c. 63.64 63.64 59.09 61.90 57.89 58.82 60.67 

24 AIDS-

related 

deaths 

(Female 

adults, 

15+ 

years)39 

24.a. Global N 830000 830000 810000 770000 700000 640000 600000 

% wrt 22.a. 51.18 51.18 49.38 48.67 48.57 48.46 47.50 

24.b. Asia 

and the 

Pacific 

N 120000 120000 120000 110000 110000 97000 90000 

% wrt 22.b. 33.33 34.29 35.29 34.38 35.48 34.48 33.33 

24.c. India N 86000 88000 87000 83000 76000 67000 58000 

% wrt 22.c. 36.36 36.36 40.91 38.10 42.11 41.18 39.33 

25 AIDS-

related 

deaths 

(Childre

n, <15 

years)39 

25.a. Global N 280000 280000 270000 250000 230000 210000 200000 

% wrt 2.a. 0.02 0.02 0.01 0.01 0.01 0.01 0.01 

% wrt 7.a. 14.00 13.33 12.86 11.90 10.95 10.00 9.52 

% wrt 21.a. 14.74 14.74 14.21 13.89 13.53 14.00 14.29 

25.b. Asia 

and the 

Pacific 

N 16000 16000 15000 14000 13000 12000 11000 

% wrt 2.b. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

% wrt 7.b. 12.31 11.43 10.71 10.00 9.29 8.57 8.46 

% wrt 21.b. 4.44 4.44 4.29 4.12 4.06 4.00 3.93 

% wrt 25.a. 5.71 5.71 5.56 5.60 5.65 5.71 5.50 

25.c. India N 12000 11000 10000 9500 8600 7600 6800 

% wrt 2.c. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

% wrt 7.c. 12.00 11.00 10.00 9.50 8.87 8.17 7.73 

% wrt 21.c. 5.22 4.58 4.35 4.32 4.30 4.22 4.25 

% wrt 25.a. 4.29 3.93 3.70 3.80 3.74 3.62 3.40 

% wrt 25.b. 75.00 68.75 66.67 67.86 66.15 63.33 61.82 

26 Change 

in 

AIDS-

related 

26.a. Global %        

26.b. Asia 

and the 

Pacific 

%        
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2004 2005 2006 2007 2008 2009 2010 

deaths, 

2010-

201739 

26.c. India %        

27 Incidenc

e-

Mortalit

y ratio39 

27.a. Global  1.17 1.15 1.15 1.19 1.25 1.32 1.35 

27.b. Asia 

and the 

Pacific 

 0.95 0.94 0.93 0.94 0.96 1.01 1.07 

27.c. India  0.55 0.52 0.51 0.51 0.55 0.62 0.70 

28 PLHIV 

receivin

g ART 

(All 

ages)31-

34,37,39,47-

59 

28.a. Global N^ 1490000 2107000 2736000 3696000 5008000 6380000 8020848 

% wrt 3.a. 5.00 7.00 9.00 12.00 16.00 20.00 24.76 

28.b. Asia 

and the 

Pacific 

N^ 440000 520000 614950 735000 842800 972650 914472 

% wrt 3.b. 8.80 10.40 12.55 15.00 17.20 19.85 18.66 

% wrt 28.a. 29.53 24.68 22.48 19.89 16.83 15.25 11.40 

28.c. India N^  28000 78000 125000 216000 312000 412125 

% wrt 3.c.  1.00 3.00 5.00 9.00 13.00 17.92 

% wrt 28.a.  1.33 2.85 3.38 4.31 4.89 5.14 

% wrt 28.b.  5.38 12.68 17.01 25.63 32.08 45.07 

28.d. Karnata

ka 

N    7094 13599 16285 14100 

% wrt 3.d.    2.90 5.81 7.22 6.44 

% wrt 28.c.    5.68 6.30 5.22 3.42 

28.e. Belgau

m 

N    675 1207 1778 2347 

% wrt 28.d.    9.52 8.88 10.92 16.65 

29 PLHIV 

receivin

g ART 

(Adults, 

15+ 

years)39,

41 

29.a. Global N^      6085000 7564938 

% wrt 4.a.      20.42 24.97 

% wrt 28.a.      95.38 94.32 

29.b. Asia 

and the 

Pacific 

N       869277 

% wrt 4.b.       18.11 

% wrt 28.b.       95.06 

% wrt 29.a.       11.49 

29.c. India N^    115642 179558 274277 386810 

% wrt 4.c.    4.82 7.81 11.93 17.58 

% wrt 28.c.    92.51 83.13 87.91 93.86 

% wrt 29.a.      4.51 5.11 

% wrt 29.b.       44.50 

30 PLHIV 

receivin

g ART 

(Male 

adults, 

15+ 

years)37,

39 

30.a. Global N^      3045000 3677872 

% wrt 29.a.      50.04 48.62 

30.b. Asia 

and the 

Pacific 

N       509124 

% wrt 29.b.       58.57 

30.c. India N^      154677 220619 

% wrt 29.c.      56.39 57.04 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2004 2005 2006 2007 2008 2009 2010 

31 PLHIV 

receivin

g ART 

(Female 

adults, 

15+ 

years)39 

31.a. Global N^      3040000 3887065 

% wrt 29.a.      49.96 51.38 

31.b. Asia 

and the 

Pacific 

N       360152 

% wrt 29.b.       41.43 

31.c. India N^      119600 166190 

% wrt 29.c.      43.61 42.96 

32 CLHIV 

receivin

g ART 

(<15 

years)31-

34,39,41,42, 

47-59 

32.a. Global N      295000 455910 

% wrt 7.a.      14.05 21.71 

% wrt 28.a.      4.62 5.68 

32.b. Asia 

and the 

Pacific 

N       45195 

% wrt 7.b.       34.77 

% wrt 28.b.       4.94 

% wrt 32.a.       9.91 

32.c. India N    9358 13079 18618 25315 

% wrt 7.c.    9.36 13.48 20.02 28.77 

% wrt 28.c.    7.49 6.06 5.97 6.14 

% wrt 32.a.      6.31 5.55 

% wrt 32.b.       56.01 

32.d. Karnata

ka 

N!    1198 1928 3003 3640 

% wrt 7.d.    8.59 13.79 21.49 23.89 

% wrt 28.d.    16.89 14.18 18.44 25.82 

% wrt 32.c.    12.80 14.74 16.13 14.38 

32.e. Belgau

m 

N    101 223   

% wrt 32.d.    8.43 11.57   

33 Deaths 

averted 

by ART 

(All 

ages)39 

33.a. Global N 117361 201803 313766 452850 609375 700109 840000 

% wrt 3.a. 0.39 0.67 1.03 1.47 1.95 2.19 2.59 

% wrt 28.a. 7.88 9.58 11.47 12.25 12.17 10.97 10.47 

33.b. Asia 

and the 

Pacific 

N 12156 23739 43307 60463 82448 100769 120000 

% wrt 3.b. 0.24 0.47 0.88 1.23 1.68 2.06 2.45 

% wrt 28.b. 2.76 4.57 7.04 8.23 9.78 10.36 13.12 

% wrt 33.a. 10.36 11.76 13.80 13.35 13.53 14.39 14.29 

33.c. India N  2540 8465 17839 33194 46558 60000 

% wrt 3.c.  0.09 0.33 0.71 1.38 1.94 2.61 

% wrt 28.c.  9.07 10.85 14.27 15.37 14.92 14.56 

% wrt 33.a.  1.26 2.70 3.94 5.45 6.65 7.14 

% wrt 33.b.  10.70 19.55 29.50 40.26 46.20 50.00 

34 Pregnan

t women 

needing 

ARV 

for 

34.a. Global N 1300000 1300000 1300000 1300000 1300000 1300000 1400000 

% wrt 1.a. 

(per million) 

202 199 197 195 192 190 202 

% wrt 3.a. 4.36 4.32 4.28 4.22 4.15 4.08 4.32 

% wrt 4.a. 4.68 4.64 4.59 4.53 4.45 4.36 4.62 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2004 2005 2006 2007 2008 2009 2010 

PMTCT

39,41 

% wrt 6.a. 9.22 9.09 8.97 8.84 8.72 8.55 9.03 

34.b. Asia 

and the 

Pacific 

N 74000 71000 68000 66000 64000 63000 62000 

% wrt 1.b. 

(per million) 

20.71 19.65 18.61 17.88 17.16 16.72 16.29 

% wrt 3.b. 1.48 1.42 1.39 1.35 1.31 1.29 1.27 

% wrt 4.b. 1.54 1.48 1.42 1.38 1.33 1.31 1.29 

% wrt 6.b. 4.35 4.18 4.00 3.88 3.76 3.71 3.65 

% wrt 34.a. 5.69 5.46 5.23 5.08 4.92 4.85 4.43 

34.c. India N    51375 47122 43788 27000 

% wrt 1.c. 

(per million) 

   43.55 39.36 36.06 21.93 

% wrt 3.c.    2.06 1.96 1.82 1.17 

% wrt 4.c.    2.14 2.05 1.90 1.23 

% wrt 6.c.    5.30 5.01 4.76 3.00 

% wrt 34.a.    3.95 3.62 3.37 1.93 

% wrt 34.b.    77.84 73.63 69.50 43.55 

34.d. Karnata

ka 

N    4604 4047 3554 3189 

% wrt 1.d. 

(per million) 

   79.86 69.19 59.88 52.96 

% wrt 3.d.    1.88 1.73 1.57 1.46 

% wrt 4.d.    2.00 1.84 1.68 1.57 

% wrt 34.c.    8.96 8.59 8.12 11.81 

35 Pregnan

t women 

who 

received 

ARV 

for 

PMTCT

39,41,42 

35.a. Global N       686136 

% wrt 34.a.       49.01 

35.b. Asia 

and the 

Pacific 

N       15224 

% wrt 34.b.       24.55 

% wrt 35.a.       2.22 

35.c. India N    9300 13474 13094 12651 

% wrt 34.c.    18.10 28.59 29.90 46.86 

% wrt 35.a.       1.84 

% wrt 35.b.       83.10 

35.d. Karnata

ka 

N    957 2163 2200 2187 

% wrt 34.d.    20.79 53.45 61.90 68.58 

% wrt 35.c.    10.29 16.05 16.80 17.29 

36 HIV-

exposed

-but-

uninfect

ed 

children

39 

36.a. Global N 9800000 10400000 11000000 11500000 11900000 12400000 12800000 

36.b. Asia 

and the 

Pacific 

N 640000 690000 730000 760000 780000 790000 800000 

% wrt 36.a. 6.53 6.63 6.64 6.61 6.55 6.37 6.25 

36.c. India N 450000 470000 490000 500000 500000 500000 490000 

% wrt 36.a. 4.59 4.52 4.45 4.35 4.20 4.03 3.83 

% wrt 36.b. 70.31 68.12 67.12 65.79 64.10 63.29 61.25 

37 37.a. Global N 19385 31653 44807 67215 89456 133045 130000 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2004 2005 2006 2007 2008 2009 2010 

New 

HIV 

infectio

ns 

averted 

by 

PMTCT

39 

% wrt 34.a. 1.49 2.43 3.45 5.17 6.88 10.23 9.29 

% wrt 35.a.       18.95 

37.b. Asia 

and the 

Pacific 

N 1611 2091 2431 2890 3370 3693 4200 

% wrt 34.b. 2.18 2.94 3.57 4.38 5.27 5.86 6.77 

% wrt 35.b.       27.59 

% wrt 37.a. 8.31 6.60 5.43 4.30 3.77 2.78 3.23 

37.c. India N        

% wrt 34.c.        

% wrt 35.c.        

% wrt 37.a.        

% wrt 37.b.        

38 Exposed 

children 

having a 

virologi

cal HIV 

test for 

EID 

within 2 

months 

of age39 

38.a. Global %       33.00 

38.b. Asia 

and the 

Pacific 

%       15.00 

38.c. India %       6.00 

 

S. 

No. 

Criteria Sub-

S. No. 

Region Description 2011 2012 2013 2014 2015 2016 2017 

1 Total 

Populati

on (All 

ages)37, 

38 

1.a. Global N 7014983968 7099557649 7185137526 7271322821 7357559450 7444157356 7530360149 

1.b. Asia 

and the 

Pacific 

N* 3844139182 3881923997 3919715835 3957568465 3995131535 4032833450 4070349094 

% wrt 1.a. 54.80 54.68 54.55 54.43 54.30 54.17 54.05 

1.c. India N 1247236029 1263065852 1278562207 1293859294 1309053980 1324171354 1339180127 

% wrt 1.a. 17.78 17.79 17.79 17.79 17.79 17.79 17.78 

% wrt 1.b. 32.45 32.54 32.62 32.69 32.77 32.83 32.90 

1.d. Karnata

ka 

N# 61095297 61987425 62892581 63810953 64742736 65688125 66647319 

% wrt 1.c. 4.90 4.91 4.92 4.93 4.95 4.96 4.98 

1.e. Belgau

m 

N# 4779661 4840187 4901480 4963548 5026403 5090054 5154510 

% wrt 1.c. 0.38 0.38 0.38 0.38 0.38 0.38 0.38 

% wrt 1.d. 7.82 7.81 7.79 7.78 7.76 7.75 7.73 

2 Child 

Populati

on (0-14 

years)37, 

38 

2.a. Global N 1870978894 1884010620 1897845372 1911832495 1925341700 1939488552 1952720168 

% wrt 1.a. 26.67 26.54 26.41 26.29 26.17 26.05 25.93 

2.b. Asia 

and the 

Pacific 

N* 966091116 966760329 967831797 968922850 969688268 970619918 971313072 

% wrt 1.b. 25.13 24.90 24.69 24.48 24.27 24.07 23.86 

2.c. India N 380287007 379512707 378168020 376631361 375144882 373356040 372060792 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2011 2012 2013 2014 2015 2016 2017 

% wrt 1.c. 30.49 30.05 29.58 29.11 28.66 28.20 27.78 

% wrt 2.a. 20.33 20.14 19.93 19.70 19.48 19.25 19.05 

% wrt 2.b. 39.36 39.26 39.07 38.87 38.69 38.47 38.30 

2.d. Karnata

ka 

N# 16024874 16258873 16496289 16737172 16981572 17229541 17481131 

% wrt 2.c. 4.21 4.28 4.36 4.44 4.53 4.61 4.70 

2.e. Belgau

m 

N# 1366381 1383684 1401206 1418950 1436918 1455114 1473541 

% wrt 2.c. 0.36 0.36 0.37 0.38 0.38 0.39 0.40 

% wrt 2.d. 8.53 8.51 8.49 8.48 8.46 8.45 8.43 

3 PLHIV 

(All 

ages)20, 

39,42 

3.a. Global N 33000000 33700000 34300000 35000000 35600000 36300000 36900000 

% wrt 1.a. 0.47 0.47 0.48 0.48 0.48 0.49 0.49 

3.b. Asia 

and the 

Pacific 

N 4900000 5000000 5000000 5000000 5100000 5100000 5200000 

% wrt 1.b. 0.13 0.13 0.13 0.13 0.13 0.13 0.13 

% wrt 3.a. 14.85 14.84 14.58 14.29 14.33 14.05 14.09 

3.c. India N 2300000 2300000 2200000 2200000 2200000 2200000 2100000 

% wrt 1.c. 0.18 0.18 0.17 0.17 0.17 0.17 0.16 

% wrt 3.a. 6.97 6.82 6.41 6.29 6.18 6.06 5.69 

% wrt 3.b. 46.94 46.00 44.00 44.00 43.14 43.14 40.38 

3.d. Karnata

ka 

N 214506 211519 206826 202622 199060 195000  

% wrt 1.d. 0.35 0.34 0.33 0.32 0.31 0.30  

% wrt 3.c. 9.33 9.20 9.40 9.21 9.05 8.86  

4 PLHIV 

(Adults, 

15+ 

years)39, 

41,43 

4.a. Global N 31000000 31600000 32300000 33000000 33700000 34400000 35100000 

% wrt 3.a. 93.64 94.07 94.17 94.29 94.66 94.77 95.12 

4.b. Asia 

and the 

Pacific 

N 4800000 4900000 4900000 4900000 5000000 5000000 5100000 

% wrt 3.b. 97.35 97.60 97.60 97.60 97.65 97.84 97.88 

% wrt 4.a. 15.48 15.51 15.17 14.85 14.84 14.53 14.53 

4.c. India N 2200000 2200000 2200000 2100000 2100000 2100000 2100000 

% wrt 3.c. 96.35 96.57 96.59 96.77 96.91 97.05 97.10 

% wrt 4.a. 7.10 6.96 6.81 6.36 6.23 6.10 5.98 

% wrt 4.b. 45.83 44.90 44.90 42.86 42.00 42.00 41.18 

4.d. Karnata

ka 

N$ 199962 198163 193624 189721 186714 183418  

% wrt 3.d. 93.22 93.69 93.62 93.63 93.80 94.06  

% wrt 4.c. 9.09 9.01 8.80 9.03 8.89 8.73  

5 PLHIV 

(Male 

adults, 

15+ 

years)39 

5.a. Global N 15100000 15400000 15700000 15900000 16200000 16500000 16800000 

% wrt 4.a. 48.71 48.73 48.61 48.18 48.07 47.97 47.86 

5.b. Asia 

and the 

Pacific 

N 3100000 3100000 3100000 3100000 3100000 3100000 3200000 

% wrt 4.b. 64.58 63.27 63.27 63.27 62.00 62.00 62.75 

5.c. India N 1300000 1300000 1300000 1200000 1200000 1200000 1200000 

% wrt 4.c. 59.09 59.09 59.09 57.14 57.14 57.14 57.14 

6 PLHIV 

(Female 

adults, 

6.a. Global N 15900000 16300000 16700000 17100000 17500000 17900000 18200000 

% wrt 4.a. 51.29 51.27 51.39 51.82 51.93 52.03 52.14 

6.b. N 1800000 1800000 1800000 1800000 1800000 1900000 1900000 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2011 2012 2013 2014 2015 2016 2017 

15+ 

years)39 

Asia 

and the 

Pacific 

% wrt 4.b. 35.42 36.73 36.73 36.73 38.00 38.00 37.25 

6.c. India N 900000 900000 890000 880000 880000 880000 880000 

% wrt 4.c. 40.91 40.91 40.91 42.86 42.86 42.86 42.86 

7 CLHIV 

(<15 

years)39, 

41-43 

7.a. Global N 2100000 2000000 2000000 2000000 1900000 1900000 1800000 

% wrt 2.a. 0.11 0.11 0.11 0.10 0.10 0.10 0.09 

% wrt 3.a. 6.36 5.93 5.83 5.71 5.34 5.23 4.88 

7.b. Asia 

and the 

Pacific 

N 130000 120000 120000 120000 120000 110000 110000 

% wrt 2.b. 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

% wrt 3.b. 2.65 2.40 2.40 2.40 2.35 2.16 2.12 

% wrt 7.a. 6.19 6.00 6.00 6.00 6.32 5.79 6.11 

7.c. India N 84000 79000 75000 71000 68000 65000 61000 

% wrt 2.c. 0.02 0.02 0.02 0.02 0.02 0.02 0.02 

% wrt 3.c. 3.65 3.43 3.41 3.23 3.09 2.95 2.90 

% wrt 7.a. 4.00 3.95 3.75 3.55 3.58 3.42 3.39 

% wrt 7.b. 64.62 65.83 62.50 59.17 56.67 59.09 55.45 

7.d. Karnata

ka 

N$ 14544 13356 13202 12900 12346 11582  

% wrt 2.d. 0.09 0.08 0.08 0.08 0.07 0.07  

% wrt 3.d. 6.78 6.31 6.38 6.37 6.20 5.94  

% wrt 7.c. 17.31 16.91 17.60 18.17 18.16 17.82  

8 AIDS 

orphans 

39 

8.a. Global N 15100000 14700000 14300000 13800000 13300000 12800000 12200000 

8.b. Asia 

and the 

Pacific 

N 2200000 2200000 2100000 2000000 2000000 1900000 1800000 

% wrt 8.a. 14.57 14.97 14.69 14.49 15.04 14.84 14.75 

8.c. India N 1400000 1300000 1300000 1200000 1100000 1000000 930000 

% wrt 8.a. 9.27 8.84 9.09 8.70 8.27 7.81 7.62 

% wrt 8.b. 63.64 59.09 61.90 60.00 55.00 52.63 51.67 

9 HIV 

prevalen

ce 

(Adults, 

15-49 

years)20, 

39,42 

9.a. Global % 0.70 0.80 0.80 0.80 0.80 0.80 0.80 

9.b. Asia 

and the 

Pacific 

% 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

9.c. India % 0.30 0.30 0.20 0.20 0.20 0.20 0.20 

9.d. Karnata

ka 

% 0.53 0.51 0.49 0.47 0.45 0.43  

10 HIV pr-

evalenc

e (Male 

adults, 

15-49 

years)39 

10.a. Global % 0.70 0.70 0.70 0.70 0.70 0.70 0.70 

10.b. Asia 

and the 

Pacific 

% 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

10.c. India % 0.30 0.30 0.30 0.30 0.30 0.30 0.20 

11 11.a. Global % 0.80 0.80 0.80 0.80 0.80 0.80 0.80 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2011 2012 2013 2014 2015 2016 2017 

HIV 

prevalen

ce 

(Female 

adults, 

15-49 

years)39 

11.b. Asia 

and the 

Pacific 

% 0.10 0.10 0.10 0.10 0.10 0.10 0.10 

11.c. India % 0.20 0.20 0.20 0.20 0.20 0.20 0.20 

12 New 

HIV 

infectio

ns (All 

ages)39, 

43 

12.a. Global N 2100000 2100000 2000000 2000000 1900000 1900000 1800000 

% wrt 1.a. 0.03 0.03 0.03 0.03 0.03 0.03 0.02 

% wrt 3.a. 6.36 6.23 5.83 5.71 5.34 5.23 4.88 

12.b. Asia 

and the 

Pacific 

N 320000 310000 300000 290000 290000 280000 280000 

% wrt 1.b. 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

% wrt 3.b. 6.53 6.20 6.00 5.80 5.69 5.49 5.38 

% wrt 12.a. 15.24 14.76 15.00 14.50 15.26 14.74 15.56 

12.c. India N 110000 110000 100000 97000 93000 89000 84000 

% wrt 1.c. 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

% wrt 3.c. 4.78 4.78 4.55 4.41 4.23 4.05 4.00 

% wrt 12.a. 5.24 5.24 5.00 4.85 4.89 4.68 4.67 

% wrt 12.b. 34.38 35.48 33.33 33.45 32.07 31.79 30.00 

12.d. Karnata

ka 

N! 4075 3641 3264 3011 2703 2261  

% wrt 1.d. 0.01 0.01 0.01 0.00 0.00 0.00  

% wrt 3.d. 1.90 1.72 1.58 1.49 1.36 1.16  

% wrt 12.c. 3.70 3.31 3.26 3.10 2.91 2.54  

13 New 

HIV 

infectio

ns 

(Adults, 

15+ 

years)20, 

39,42 

13.a. Global N 1900000 1800000 1800000 1800000 1700000 1700000 1600000 

% wrt 4.a. 6.13 5.70 5.57 5.45 5.04 4.94 4.56 

% wrt 12.a. 88.10 89.05 89.00 90.00 90.00 90.53 90.00 

13.b. Asia 

and the 

Pacific 

N 300000 300000 290000 280000 280000 270000 270000 

% wrt 4.b. 6.25 6.12 5.92 5.71 5.60 5.40 5.29 

% wrt 12.b. 95.31 95.48 95.33 95.86 95.86 96.07 96.43 

% wrt 13.a. 15.79 16.67 16.11 15.56 16.47 15.88 16.88 

13.c. India N 110000 110000 100000 97000 93000 89000 84000 

% wrt 4.c. 5.00 5.00 4.55 4.62 4.43 4.24 4.00 

% wrt 12.c. 93.18 93.64 93.40 94.33 94.30 95.06 95.60 

% wrt 13.a. 5.79 6.11 5.56 5.39 5.47 5.24 5.25 

% wrt 13.b. 36.67 36.67 34.48 34.64 33.21 32.96 31.11 

13.d. Karnata

ka 

N 3199 2947 2715 2565 2383 1989  

% wrt 4.d. 1.60 1.49 1.40 1.35 1.28 1.08  

% wrt 12.d. 78.50 80.94 83.18 85.19 88.16 87.97  

% wrt 13.c. 2.91 2.68 2.72 2.64 2.56 2.23  

14 New 

HIV 

infectio

14.a. Global N 950000 940000 920000 910000 890000 870000 850000 

% wrt 13.a. 50.00 52.22 51.11 50.56 52.35 51.18 53.13 

14.b. N 200000 200000 190000 190000 190000 180000 180000 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2011 2012 2013 2014 2015 2016 2017 

n (Male 

adults, 

15+ 

years)39 

Asia 

and the 

Pacific 

% wrt 13.b. 66.67 66.67 65.52 67.86 67.86 66.67 66.67 

14.c. India N 66000 63000 61000 58000 56000 54000 50000 

% wrt 13.c. 60.00 57.27 61.00 59.79 60.22 60.67 59.52 

15 New 

HIV 

infectio

ns 

(Female 

adults, 

15+ 

years)39 

15.a. Global N 930000 910000 880000 860000 830000 800000 760000 

% wrt 13.a. 50.00 47.78 48.89 49.44 47.65 48.82 46.88 

15.b. Asia 

and the 

Pacific 

N 100000 100000 98000 95000 93000 89000 86000 

% wrt 13.b. 33.33 33.33 34.48 32.14 32.14 33.33 33.33 

15.c. India N 44000 43000 41000 39000 37000 36000 34000 

% wrt 13.c. 40.00 42.73 39.00 40.21 39.78 39.33 40.48 

16 New 

HIV 

infectio

ns 

(Childre

n, <15 

years)39 

16.a. Global N 250000 230000 220000 200000 190000 180000 180000 

% wrt 2.a. 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

% wrt 7.a. 11.90 11.50 11.00 10.00 10.00 9.47 10.00 

% wrt 12.a. 11.90 10.95 11.00 10.00 10.00 9.47 10.00 

16.b. Asia 

and the 

Pacific 

N 15000 14000 14000 12000 12000 11000 10000 

% wrt 2.b. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

% wrt 7.b. 11.54 11.67 11.67 10.00 10.00 10.00 9.09 

% wrt 12.b. 4.69 4.52 4.67 4.14 4.14 3.93 3.57 

% wrt 16.a. 6.00 6.09 6.36 6.00 6.32 6.11 5.56 

16.c. India N 7500 7000 6600 5500 5300 4400 3700 

% wrt 2.c. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

% wrt 7.c. 8.93 8.86 8.80 7.75 7.79 6.77 6.07 

% wrt 12.c. 6.82 6.36 6.60 5.67 5.70 4.94 4.40 

% wrt 16.a. 3.00 3.04 3.00 2.75 2.79 2.44 2.06 

% wrt 16.b. 50.00 50.00 47.14 45.83 44.17 40.00 37.00 

16.d. Karnata

ka 

N! 876 693 550 446 320 272  

% wrt 2.d. 0.01 0.00 0.00 0.00 0.00 0.00  

% wrt 7.d. 6.02 5.19 4.17 3.46 2.59 2.35  

% wrt 12.d. 21.50 19.03 16.85 14.81 11.84 12.03  

% wrt 16.c. 11.68 9.90 8.33 8.11 6.04 6.18  

17 HIV 

incidenc

e per 

1000 

populati

on (All 

ages)39 

17.a. Global % 0.32 0.31 0.30 0.28 0.27 0.26 0.25 

17.b. Asia 

and the 

Pacific 

% 0.09 0.08 0.08 0.08 0.08 0.07 0.07 

17.c. India % 0.09 0.09 0.08 0.08 0.07 0.07 0.10 

18 18.a. Global % 0.50 0.48 0.47 0.45 0.44 0.42 0.40 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2011 2012 2013 2014 2015 2016 2017 

HIV 

incidenc

e per 

1000 

populati

on 

(Adults, 

15-49 

years)39 

18.b. Asia 

and the 

Pacific 

% 0.14 0.13 0.13 0.12 0.12 0.12 0.11 

18.c. India % 0.14 0.13 0.12 0.12 0.11 0.10 0.15 

19 Change 

in new 

HIV 

infectio

ns, 

2010-

201739 

19.a. Global %       -18 

19.b. Asia 

and the 

Pacific 

%       -14 

19.c. India %       -27 

20 Incidenc

e-

Prevale

nce 

ratio39 

20.a. Global  0.06 0.06 0.06 0.06 0.05 0.05 0.05 

20.b. Asia 

and the 

Pacific 

 0.06 0.06 0.06 0.06 0.06 0.06 0.05 

20.c. India  0.05 0.05 0.05 0.05 0.05 0.04 0.04 

21 AIDS-

related 

deaths 

(All 

ages)20, 

39,42 

21.a. Global N 1300000 1200000 1200000 1100000 1000000 990000 940000 

% wrt 1.a. 0.02 0.02 0.02 0.02 0.01 0.01 0.01 

% wrt 3.a. 3.94 3.56 3.50 3.14 2.81 2.73 2.55 

21.b. Asia 

and the 

Pacific 

N 260000 250000 230000 210000 200000 190000 170000 

% wrt 1.b. 0.01 0.01 0.01 0.01 0.01 0.00 0.00 

% wrt 3.b. 5.31 5.00 4.60 4.20 3.92 3.73 3.27 

% wrt 21.a. 20.00 20.83 19.17 19.09 20.00 19.19 18.09 

21.c. India N 140000 120000 110000 94000 86000 80000 69000 

% wrt 1.c. 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

% wrt 3.c. 6.09 5.22 5.00 4.27 3.91 3.64 3.29 

% wrt 21.a. 10.77 10.00 9.17 8.55 8.60 8.08 7.34 

% wrt 21.b. 53.85 48.00 47.83 44.76 43.00 42.11 40.59 

21.d. Karnata

ka 

N 8645 6920 5802 4972 3744 3236  

% wrt 1.d. 0.01 0.01 0.01 0.01 0.01 0.00  

% wrt 3.d. 4.03 3.27 2.81 2.45 1.88 1.66  

% wrt 21.c. 6.18 5.77 5.27 5.29 4.35 4.05  

22 AIDS-

related 

deaths 

(Adults, 

15+ 

years)39 

22.a. Global N 1200000 1100000 1000000 960000 910000 880000 830000 

% wrt 4.a. 3.87 3.48 3.10 2.91 2.70 2.56 2.36 

% wrt 21.a. 86.15 86.67 88.33 88.18 88.00 88.89 88.30 

22.b. Asia 

and the 

Pacific 

N 250000 240000 220000 200000 190000 180000 160000 

% wrt 4.b. 5.21 4.90 4.49 4.08 3.80 3.60 3.14 

% wrt 21.b. 96.19 96.32 96.26 96.24 96.25 96.32 96.24 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2011 2012 2013 2014 2015 2016 2017 

% wrt 22.a. 20.83 21.82 22.00 20.83 20.88 20.45 19.28 

22.c. India N 130000 120000 110000 90000 83000 77000 67000 

% wrt 4.c. 5.91 5.45 5.00 4.29 3.95 3.67 3.19 

% wrt 21.c. 95.86 95.75 96.00 95.85 95.93 96.13 96.23 

% wrt 22.a. 10.83 10.91 11.00 9.38 9.12 8.75 8.07 

% wrt 22.b. 52.00 50.00 50.00 45.00 43.68 42.78 41.88 

23 AIDS-

related 

deaths 

(Male 

adults, 

15+ 

years)39 

23.a. Global N 610000 590000 570000 550000 530000 500000 480000 

% wrt 22.a. 50.83 53.64 57.00 57.29 58.24 56.82 57.83 

23.b. Asia 

and the 

Pacific 

N 170000 160000 160000 140000 140000 130000 120000 

% wrt 22.b. 68.00 66.67 72.73 70.00 73.68 72.22 75.00 

23.c. India N 81000 75000 68000 59000 55000 52000 46000 

% wrt 22.c. 62.31 62.50 61.82 65.56 66.27 67.53 68.66 

24 AIDS-

related 

deaths 

(Female 

adults, 

15+ 

years)39 

24.a. Global N 550000 500000 450000 410000 390000 370000 350000 

% wrt 22.a. 49.17 46.36 43.00 42.71 41.76 43.18 42.17 

24.b. Asia 

and the 

Pacific 

N 82000 76000 68000 61000 57000 54000 49000 

% wrt 22.b. 32.00 33.33 27.27 30.00 26.32 27.78 25.00 

24.c. India N 50000 44000 38000 31000 27000 24000 20000 

% wrt 22.c. 37.69 37.50 38.18 34.44 33.73 32.47 31.34 

25 AIDS-

related 

deaths 

(Childre

n, <15 

years)39 

25.a. Global N 180000 160000 140000 130000 120000 110000 110000 

% wrt 2.a. 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

% wrt 7.a. 8.57 8.00 7.00 6.50 6.32 5.79 6.11 

% wrt 21.a. 13.85 13.33 11.67 11.82 12.00 11.11 11.70 

25.b. Asia 

and the 

Pacific 

N 9900 9200 8600 7900 7500 7000 6400 

% wrt 2.b. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

% wrt 7.b. 7.62 7.67 7.17 6.58 6.25 6.36 5.82 

% wrt 21.b. 3.81 3.68 3.74 3.76 3.75 3.68 3.76 

% wrt 25.a. 5.50 5.75 6.14 6.08 6.25 6.36 5.82 

25.c. India N 5800 5100 4400 3900 3500 3100 2600 

% wrt 2.c. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

% wrt 7.c. 6.90 6.46 5.87 5.49 5.15 4.77 4.26 

% wrt 21.c. 4.14 4.25 4.00 4.15 4.07 3.88 3.77 

% wrt 25.a. 3.22 3.19 3.14 3.00 2.92 2.82 2.36 

% wrt 25.b. 58.59 55.43 51.16 49.37 46.67 44.29 40.63 

26 Change 

in 

AIDS-

related 

deaths, 

2010-

201739 

26.a. Global %       -34 

26.b. Asia 

and the 

Pacific 

%       -39 

26.c. India %       -56 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2011 2012 2013 2014 2015 2016 2017 

27 Incidenc

e-

Mortalit

y ratio39 

27.a. Global  1.40 1.44 1.48 1.51 1.52 1.53 1.53 

27.b. Asia 

and the 

Pacific 

 1.11 1.14 1.18 1.24 1.30 1.34 1.42 

27.c. India  0.76 0.80 0.85 0.92 0.96 0.98 1.02 

28 PLHIV 

receivin

g ART 

(All 

ages)31-

34,37,39,47-

59 

28.a. Global N^ 9570113 11440428 13236969 15100115 17215858 19396217 21691374 

% wrt 3.a. 29.00 33.95 38.59 43.14 48.36 53.43 58.78 

28.b. Asia 

and the 

Pacific 

N^ 1115081 1334104 1599337 1820625 2086440 2399622 2742317 

% wrt 3.b. 22.76 26.68 31.99 36.41 40.91 47.05 52.74 

% wrt 28.a. 11.65 11.66 12.08 12.06 12.12 12.37 12.64 

28.c. India N^ 516412 632397 775466 851883 940187 1050326 1200965 

% wrt 3.c. 22.45 27.50 35.25 38.72 42.74 47.74 57.19 

% wrt 28.a. 5.40 5.53 5.86 5.64 5.46 5.42 5.54 

% wrt 28.b. 46.31 47.40 48.49 46.79 45.06 43.77 43.79 

28.d. Karnata

ka 

N 74821 85605  118607 127156 139671 155376 

% wrt 3.d. 34.88 40.47  58.54 63.88 71.63  

% wrt 28.c. 14.49 13.54  13.92 13.52 13.30 12.94 

28.e. Belgau

m 

N 8819 10383     17303 

% wrt 28.d. 11.79 12.13     11.14 

29 PLHIV 

receivin

g ART 

(Adults, 

15+ 

years)39,

41 

29.a. Global N^ 9015316 10802195 12518842 14299824 16356330 18473423 20749941 

% wrt 4.a. 29.08 34.18 38.76 43.33 48.54 53.70 59.12 

% wrt 28.a. 94.20 94.42 94.57 94.70 95.01 95.24 95.66 

29.b. Asia 

and the 

Pacific 

N 1061690 1273853 1528896 1744868 2003177 2308981 2663604 

% wrt 4.b. 22.12 26.00 31.20 35.61 40.06 46.18 52.23 

% wrt 28.b. 95.21 95.48 95.60 95.84 96.01 96.22 97.13 

% wrt 29.a. 11.78 11.79 12.21 12.20 12.25 12.50 12.84 

29.c. India N^ 485162 595763 730727 803807 886664 990750 1154195 

% wrt 4.c. 22.05 27.08 33.21 38.28 42.22 47.18 54.96 

% wrt 28.c. 93.95 94.21 94.23 94.36 94.31 94.33 96.11 

% wrt 29.a. 5.38 5.52 5.84 5.62 5.42 5.36 5.56 

% wrt 29.b. 45.70 46.77 47.79 46.07 44.26 42.91 43.33 

30 PLHIV 

receivin

g ART 

(Male 

adults, 

15+ 

years)37,

39 

30.a. Global N^ 4180476 4861540 5531148 6133460 7012949 7860711 8853947 

% wrt 29.a. 46.37 45.01 44.18 42.89 42.88 42.55 42.67 

30.b. Asia 

and the 

Pacific 

N 621448 726015 866122 999686 1158859 1326732 1575221 

% wrt 29.b. 58.53 56.99 56.65 57.29 57.85 57.46 59.14 

30.c. India N^ 271293 325136 392248 425171 459665 506529 598392 

% wrt 29.c. 55.92 54.57 53.68 52.89 51.84 51.13 51.84 

31 PLHIV 

receivin

g ART 

31.a. Global N^ 4834838 5940654 6987694 8166362 9343380 10612710 11895996 

% wrt 29.a. 53.63 54.99 55.82 57.11 57.12 57.45 57.33 

31.b. N 440242 547839 662774 745182 844318 982249 1088384 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2011 2012 2013 2014 2015 2016 2017 

(Female 

adults, 

15+ 

years)39 

Asia 

and the 

Pacific 

% wrt 29.b. 41.47 43.01 43.35 42.71 42.15 42.54 40.86 

31.c. India N^ 213869 270627 338479 378636 426999 484221 555804 

% wrt 29.c. 44.08 45.43 46.32 47.11 48.16 48.87 48.16 

32 CLHIV 

receivin

g ART 

(<15 

years)31-

34,39,41,42, 

47-59 

32.a. Global N 554797 638233 718127 800291 859528 922794 941433 

% wrt 7.a. 26.42 31.91 35.91 40.01 45.24 48.57 52.30 

% wrt 28.a. 5.80 5.58 5.43 5.30 4.99 4.76 4.34 

32.b. Asia 

and the 

Pacific 

N 53391 60251 70441 75757 83263 90641 78713 

% wrt 7.b. 41.07 50.21 58.70 63.13 69.39 82.40 71.56 

% wrt 28.b. 4.79 4.52 4.40 4.16 3.99 3.78 2.87 

% wrt 32.a. 9.62 9.44 9.81 9.47 9.69 9.82 8.36 

32.c. India N 31249 36634 44740 48075 53522 59577 46767 

% wrt 7.c. 37.20 46.37 59.65 67.71 78.71 91.66 76.67 

% wrt 28.c. 6.05 5.79 5.77 5.64 5.69 5.67 3.89 

% wrt 32.a. 5.63 5.74 6.23 6.01 6.23 6.46 4.97 

% wrt 32.b. 58.53 60.80 63.51 63.46 64.28 65.73 59.41 

32.d. Karnata

ka 

N! 4569 5618  7415 8117 8899 10170 

% wrt 7.d. 31.42 42.06  57.48 65.75 76.83  

% wrt 28.d. 6.11 6.56  6.25 6.38 6.37 6.55 

% wrt 32.c. 14.62 15.34  15.42 15.17 14.94 21.75 

32.e. Belgau

m 

N  793     1411 

% wrt 32.d.  14.12     13.87 

33 Deaths 

averted 

by ART 

(All 

ages)39 

33.a. Global N 940000 1000000 1100000 1100000 1200000 1200000 1200000 

% wrt 3.a. 2.85 2.97 3.21 3.14 3.37 3.31 3.25 

% wrt 28.a. 9.82 8.74 8.31 7.28 6.97 6.19 5.53 

33.b. Asia 

and the 

Pacific 

N 130000 140000 150000 160000 160000 160000 170000 

% wrt 3.b. 2.65 2.80 3.00 3.20 3.14 3.14 3.27 

% wrt 28.b. 11.66 10.49 9.38 8.79 7.67 6.67 6.20 

% wrt 33.a. 13.83 14.00 13.64 14.55 13.33 13.33 14.17 

33.c. India N 70000 75000 78000 84000 83000 81000 83000 

% wrt 3.c. 3.04 3.26 3.55 3.82 3.77 3.68 3.95 

% wrt 28.c. 13.56 11.86 10.06 9.86 8.83 7.71 6.91 

% wrt 33.a. 7.45 7.50 7.09 7.64 6.92 6.75 6.92 

% wrt 33.b. 53.85 53.57 52.00 52.50 51.88 50.63 48.82 

34 Pregnan

t 

women 

needing 

ARV 

for 

34.a. Global N 1400000 1400000 1400000 1400000 1400000 1400000 1400000 

% wrt 1.a. 

(per million) 

200 197 195 193 190 188 186 

% wrt 3.a. 4.24 4.15 4.08 4.00 3.93 3.86 3.79 

% wrt 4.a. 4.52 4.43 4.33 4.24 4.15 4.07 3.99 

% wrt 6.a. 8.81 8.59 8.38 8.19 8.00 7.82 7.69 

34.b. N 62000 62000 62000 61000 61000 61000 61000 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2011 2012 2013 2014 2015 2016 2017 

PMTCT

39,41 

Asia 

and the 

Pacific 

% wrt 1.b. 

(per million) 

16.13 15.97 15.82 15.41 15.27 15.13 14.99 

% wrt 3.b. 1.27 1.24 1.24 1.22 1.20 1.20 1.17 

% wrt 4.b. 1.29 1.27 1.27 1.24 1.22 1.22 1.20 

% wrt 6.b. 3.44 3.44 3.44 3.39 3.39 3.21 3.21 

% wrt 34.a. 4.43 4.43 4.43 4.36 4.36 4.36 4.36 

34.c. India N 26000 25000 25000 24000 23000 23000 23000 

% wrt 1.c. 

(per million) 

20.85 19.79 19.55 18.55 17.57 17.37 17.17 

% wrt 3.c. 1.13 1.09 1.14 1.09 1.05 1.05 1.10 

% wrt 4.c. 1.18 1.14 1.14 1.14 1.10 1.10 1.10 

% wrt 6.c. 2.89 2.78 2.81 2.73 2.61 2.61 2.61 

% wrt 34.a. 1.86 1.79 1.79 1.71 1.64 1.64 1.64 

% wrt 34.b. 41.94 40.32 40.32 39.34 37.70 37.70 37.70 

34.d. Karnata

ka 

N 2823 2632 2407 2212 2025 1852 1951 

% wrt 1.d. 

(per million) 

46.21 42.46 38.27 34.66 31.28 28.19 29.27 

% wrt 3.d. 1.32 1.24 1.16 1.09 1.02 0.95  

% wrt 4.d. 1.41 1.33 1.24 1.17 1.08 1.01  

% wrt 34.c. 10.86 10.53 9.63 9.22 8.80 8.05 8.48 

35 Pregnan

t 

women 

who 

received 

ARV 

for 

PMTCT

39,41,42 

35.a. Global N 815090 918645 978751 1069739 1084303 1101680 1117840 

% wrt 34.a. 58.22 65.62 69.91 76.41 77.45 78.69 79.85 

35.b. Asia 

and the 

Pacific 

N 15052 17543 21467 28094 29124 33398 33971 

% wrt 34.b. 24.28 28.30 34.62 46.06 47.74 54.75 55.69 

% wrt 35.a. 1.85 1.91 2.19 2.63 2.69 3.03 3.04 

35.c. India N 12583 1568 5239 10233 10957 13951 13716 

% wrt 34.c. 48.40 6.27 20.96 42.64 47.64 60.66 59.63 

% wrt 35.a. 1.54 0.17 0.54 0.96 1.01 1.27 1.23 

% wrt 35.b. 83.60 8.94 24.40 36.42 37.62 41.77 40.38 

35.d. Karnata

ka 

N 2127     1517  

% wrt 34.d. 75.35     81.90  

% wrt 35.c. 16.90     10.87  

36 HIV-

exposed

-but-

uninfect

ed 

children

39 

36.a. Global N 13100000 13400000 13700000 14000000 14300000 14500000 14800000 

36.b. Asia 

and the 

Pacific 

N 790000 780000 760000 740000 730000 720000 720000 

% wrt 36.a. 6.03 5.82 5.55 5.29 5.10 4.97 4.86 

36.c. India N 460000 430000 410000 380000 350000 330000 320000 

% wrt 36.a. 3.51 3.21 2.99 2.71 2.45 2.28 2.16 

% wrt 36.b. 58.23 55.13 53.95 51.35 47.95 45.83 44.44 

37 New 

HIV 

infectio

37.a. Global N 150000 160000 170000 190000 200000 200000 210000 

% wrt 34.a. 10.71 11.43 12.14 13.57 14.29 14.29 15.00 

% wrt 35.a. 18.40 17.42 17.37 17.76 18.45 18.15 18.79 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2011 2012 2013 2014 2015 2016 2017 

ns 

averted 

by 

PMTCT

39 

37.b. Asia 

and the 

Pacific 

N 3900 4200 4100 5200 5200 6600 7400 

% wrt 34.b. 6.29 6.77 6.61 8.52 8.52 10.82 12.13 

% wrt 35.b. 25.91 23.94 19.10 18.51 17.85 19.76 21.78 

% wrt 37.a. 2.60 2.63 2.41 2.74 2.60 3.30 3.52 

37.c. India N  1300 1300 2200 2200 2900 3500 

% wrt 34.c.  5.20 5.20 9.17 9.57 12.61 15.22 

% wrt 35.c.   24.81 21.50 20.08 20.79 25.52 

% wrt 37.a.  0.81 0.76 1.16 1.10 1.45 1.67 

% wrt 37.b.  30.95 31.71 42.31 42.31 43.94 47.30 

38 Exposed 

children 

having a 

virologi

cal HIV 

test for 

EID 

within 2  

months 

of age39 

38.a. Global % 36.00 41.00 40.00 48.00 49.00 44.00 51.00 

38.b. Asia 

and the 

Pacific 

% 17.00 18.00 19.00 19.00 27.00 27.00 25.00 

38.c. India % 7.00 8.00 9.00 10.00 25.00 27.00 23.00 

wrt: with respect to. *Calculated data. ^Calculated data for the period 2000-2009 from source 37. 

#Calculated data for non-Census years, based on source 38. $Calculated value based on source 41for 2010 

and 2011; based on source 42 for 2007 and 2016. !Calculated value based on source 42. 

Note:  

1. Values mentioned as less than 0.1 and 1000 in the database were given the dummy values of 0.05 and 500 

(respectively) in the tables and figures.  

2. All the share are mentioned in percentage (%), unless otherwise mentioned.  

3. The classification of Asia and Pacific were different between UNAIDS and sources of population 

information. So the population values for those countries classified as 'Asia and Pacific' by UNAIDS were 

selectively summed up from World Bank database for population figures.  

4. Population information for 0-14 year children were not available for four countries, viz. Marshall Islands, 

Nauru, Palau and Tuvalu, and hence not included in the figures. The total population for these countries 

together is less than 0.1 million in 2017, and hence the proportion of 0-14 year population would be too small 

to alter the Asia-Pacific 0-14 year population significantly.  

5. Missing figures are assumed as same as that of previous year’s, if the indicator was cumulative. 

Sources: 20 (for Karnataka 2007-2015 data only), 31-34 (for 2012-2016 Karnataka data), 37, 38 (for 

Karnataka and Belgaum information only), 39, 41 (for Karnataka 2010-2011 data on CLHIV and PLHIV 

numbers; Karnataka 2007-2011 data on PPTCT; 2007-2009 India PLHIV-ART data), 42 (for 2007 and 2016 

Karnataka data only), 43, 47-59. 
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Annexure 2: HIV data: Karnataka state and Belgaum district, 2003-201731-34,47-59,60. 
S. 

No. 

Criteria Sub-

S. No. 

Region Description 2003 2004 2005 2006 2007 2008 2009 2010 

1 General 

population 

tested 

(excluding 

children < 

15 years 

and 

pregnant 

women)31-

34,47-59 

1.a.i. Karnataka N     199324 445761 745723 626993 

1.a.ii. HIV infections among 1.a.i.     28912 44847 48472 34869 

% wrt 1.a.i.     14.51 10.06 6.50 5.56 

1.b.i. Belgaum N     14578 33165 61076 43935 

1.b.ii. HIV infections among 1.b.i.     2413 5165 5552 4091 

% wrt 1.b.i.     16.55 15.57 9.09 9.31 

2 Children < 

15 years 

tested47-59 

2.a.i. Karnataka N         

2.a.ii. HIV infections among 2.a.i.         

% wrt 2.a.i.         

2.b.i. Belgaum N         

2.b.ii. HIV infections among 2.b.i.         

% wrt 2.b.i.         

3 Pregnant 

women 

tested31-

34,47-59 

3.a.i. Karnataka N     392480 568464 795160 784794 

3.a.ii. HIV infections among 3.a.i.     3301 3319 3549 2542 

% wrt 3.a.i.     0.84 0.58 0.45 0.32 

3.b.i. Belgaum N     17623 45056 75257 73380 

3.b.ii. HIV infections among 3.b.i.     247 437 515 306 

% wrt 3.b.i.     1.40 0.97 0.68 0.42 

4 Total 

population 

tested47-59 

4.a.i. Karnataka N     591804 1014225 1540883 1411787 

4.a.ii. HIV infections among 4.a.i.     32213 48166 52021 37411 

% wrt 4.a.i.     5.44 4.75 3.38 2.65 

4.b.i. Belgaum N     32201 78221 136333 117315 

4.b.ii. HIV infections among 4.b.i.     2660 5602 6067 4397 

% wrt 4.b.i.     8.26 7.16 4.45 3.75 

5 PLHIV 

(All ages) 

registered 

at ARTC 

(cumulati

ve)31-34,47-

59 

5.a.i. Karnataka Registered, N     25180 39548 41386 43628 

5.a.ii. Started ART, N     10547 19325 24475 29275 

% wrt 5.a.i.     41.89 48.86 59.14 67.10 

5.a.iii. Alive and on ART, N     7094 13599 16285 14100 

% wrt 5.a.i.     28.17 34.39 39.35 32.32 

% wrt 5.a.ii.     67.26 70.37 66.54 48.16 

5.a.iv. Dead after ART start, N     1938 3141 4419 4916 

% wrt 5.a.i.     7.70 7.94 10.68 11.27 

% wrt 5.a.ii.     18.37 16.25 18.06 16.79 

5.a.v. Never started ART     14633 20223 16911 14353 

5.a.vi. LFU/Missed after ART start     1515 2585 3771 10259 

5.b.i. Belgaum Registered, N     2679 3093 4471 6764 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2003 2004 2005 2006 2007 2008 2009 2010 

% wrt 5.a.i.     10.64 7.82 10.80 15.50 

5.b.ii. Started ART, N     925 1575 2466 4613 

% wrt 5.a.ii.     8.77 8.15 10.08 15.76 

% wrt 5.b.i.     34.53 50.92 55.16 68.20 

5.b.iii. Alive and on ART, N     675 1207 1778 2347 

% wrt 5.a.iii.     9.52 8.88 10.92 16.65 

% wrt 5.b.i.     25.20 39.02 39.77 34.70 

% wrt 5.b.ii.     72.97 76.63 72.10 50.88 

5.b.iv. Dead after ART start, N     160 331 401 484 

% wrt 5.a.iv.     8.26 10.54 9.07 9.85 

% wrt 5.b.i.     5.97 10.70 8.97 7.16 

% wrt 5.b.ii.     17.30 21.02 16.26 10.49 

5.b.v. Never started ART     1754 1518 2005 2151 

5.b.vi. LFU/Missed after ART start     90 37 287 1782 

6 CLHIV (< 

15 years) 

registered 

at ARTC 

(cumulati

ve)47-59 

6.a.i. Karnataka Registered, N         

% wrt 5.a.i.         

6.a.ii. Started ART, N         

% wrt 5.a.ii.         

% wrt 6.a.i.         

6.a.iii. Alive and on ART, N     1198 1928 3003 3640 

% wrt 5.a.iii.     16.89 14.18 18.44 25.82 

% wrt 6.a.i.         

% wrt 6.a.ii.         

6.a.iv. Dead after ART start, N         

% wrt 5.a.iv.         

% wrt 6.a.i.         

% wrt 6.a.ii.         

6.a.v. Never started ART         

6.a.vi. LFU/Missed after ART start         

6.b.i. Belgaum Registered, N         

% wrt 5.b.i.         

% wrt 6.a.i.         

6.b.ii. Started ART, N         

% wrt 5.b.ii.         

% wrt 6.a.ii.         

% wrt 6.b.i.         

6.b.iii. Alive and on ART, N     101 223   

% wrt 5.b.iii.     14.96 18.48   

% wrt 6.a.iii.     8.43 11.57   

% wrt 6.b.i.         

% wrt 6.b.ii.         
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2003 2004 2005 2006 2007 2008 2009 2010 

6.b.iv. Dead after ART start, N         

% wrt 5.b.iv.         

% wrt 6.a.iv.         

% wrt 6.b.i.         

% wrt 6.b.ii.         

6.a.v. Never started ART         

6.a.vi. LFU/Missed after ART start         

7 HIV 

prevalenc

e among 

ANC clin-

ic atten-

dees 60 

7.a. India  0.80 0.95 0.90 0.60 0.49  0.49  

7.b. Karnataka % 1.43 1.52 1.49 1.12 0.86  0.89  

7.c. Belgaum % 4.50 4.25 3.63 3.13 2.00  1.50  

 
S. 

No. 

Criteria Sub-

S. No. 

Region Description 2011 2012 2013 2014 2015 2016 2017 

1 General 

population 

tested 

(excluding 

children < 

15 years 

and 

pregnant 

women)31-

34,47-59 

1.a.i. Karnataka N 1179801 1239661 1659924 1911929 1948499 1940589 2220292 

1.a.ii. HIV infections among 1.a.i. 39477 33611 29461 26509 21994 20004 18862 

% wrt 1.a.i. 3.35 2.71 1.77 1.39 1.13 1.03 0.85 

1.b.i. Belgaum N 101399 53664 118831 145170 143190 141733 153856 

1.b.ii. HIV infections among 1.b.i. 4461 1991 3286 2915 2402 2164 2035 

% wrt 1.b.i. 4.40 3.71 2.77 2.01 1.68 1.53 1.32 

2 Children < 

15 years 

tested47-59 

2.a.i. Karnataka N  22763      

2.a.ii. HIV infections among 2.a.i.  1062      

% wrt 2.a.i.  4.67      

2.b.i. Belgaum N  2982      

2.b.ii. HIV infections among 2.b.i.  144      

% wrt 2.b.i.  4.83      

3 Pregnant 

women 

tested31-

34,47-59 

3.a.i. Karnataka N 1010822 962034 1170081 1253212 1285967 1321668 1418176 

3.a.ii. HIV infections among 3.a.i. 2333 1831 1445 1295 1034 851 891 

% wrt 3.a.i. 0.23 0.19 0.12 0.10 0.08 0.06 0.06 

3.b.i. Belgaum N 104150 49373 100453 105804 112597 111822 111834 

3.b.ii. HIV infections among 3.b.i. 257 101 146 146 119 98 95 

% wrt 3.b.i. 0.25 0.20 0.15 0.14 0.11 0.09 0.08 

4 Total 

population 

tested47-59 

4.a.i. Karnataka N 2190623 2224458 2830005 3165141 3234466 3262257 3638468 

4.a.ii. HIV infections among 4.a.i. 41810 36504 30906 27804 23028 20855 19753 

% wrt 4.a.i. 1.91 1.64 1.09 0.88 0.71 0.64 0.54 

4.b.i. Belgaum N 205549 106019 219284 250974 255787 253555 265690 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2011 2012 2013 2014 2015 2016 2017 

4.b.ii. HIV infections among 4.b.i. 4718 2236 3432 3061 2521 2262 2130 

% wrt 4.b.i. 2.30 2.11 1.57 1.22 0.99 0.89 0.80 

5 PLHIV 

(All ages) 

registered 

at ARTC 

(cumulativ

e)31-34,47-59 

5.a.i. Karnataka Registered, N 209508 232761  268057 283670 303058 320492 

5.a.ii. Started ART, N 121156 140520  176959 193197 216778 242935 

% wrt 5.a.i. 57.83 60.37  66.02 68.11 71.53 75.80 

5.a.iii. Alive and on ART, N 74821 85605  118607 127156 139671 155376 

% wrt 5.a.i. 35.71 36.78  44.25 44.83 46.09 48.48 

% wrt 5.a.ii. 61.76 60.92  67.03 65.82 64.43 63.96 

5.a.iv. Dead after ART start, N 20813 24727  41329 47091 55405 63530 

% wrt 5.a.i. 9.93 10.62  15.42 16.60 18.28 19.82 

% wrt 5.a.ii. 17.18 17.60  23.36 24.37 25.56 26.15 

5.a.v. Never started ART 88352 92241  91098 90473 86280 77557 

5.a.vi. LFU/Missed after ART start 25522 30188  17023 18950 21702 24029 

5.b.i. Belgaum Registered, N 24214 27751     35709 

% wrt 5.a.i. 11.56 11.92     11.14 

5.b.ii. Started ART, N 14140 17100     26521 

% wrt 5.a.ii. 11.67 12.17     10.92 

% wrt 5.b.i. 58.40 61.62     74.27 

5.b.iii

. 

Alive and on ART, N 8819 10383     17303 

% wrt 5.a.iii. 11.79 12.13     11.14 

% wrt 5.b.i. 36.42 37.41     48.46 

% wrt 5.b.ii. 62.37 60.72     65.24 

5.b.iv. Dead after ART start, N 2014 2487     7103 

% wrt 5.a.iv. 9.68 10.06     11.18 

% wrt 5.b.i. 8.32 8.96     19.89 

% wrt 5.b.ii. 14.24 14.54     26.78 

5.b.v. Never started ART 10074 10651     9188 

5.b.vi. LFU/Missed after ART start 3307 4230     2115 

6 CLHIV (< 

15 years) 

registered 

at ARTC 

(cumulativ

e)47-59 

6.a.i. Karnataka Registered, N  16778  17161 17814 18337 18799 

% wrt 5.a.i.  7.21  6.40 6.28 6.05 5.87 

6.a.ii. Started ART, N  8318  9312 10206 11367 13051 

% wrt 5.a.ii.  5.92  5.26 5.28 5.24 5.37 

% wrt 6.a.i.  49.58  54.26 57.29 61.99 69.42 

6.a.iii. Alive and on ART, N 4569 5618  7415 8117 8899 10170 

% wrt 5.a.iii. 6.11 6.56  6.25 6.38 6.37 6.55 

% wrt 6.a.i.  33.48  43.21 45.57 48.53 54.10 

% wrt 6.a.ii.  67.54  79.63 79.53 78.29 77.93 

6.a.iv. Dead after ART start, N  763  1261 1389 1642 1922 

% wrt 5.a.iv.  3.09  3.05 2.95 2.96 3.03 

% wrt 6.a.i.  4.55  7.35 7.80 8.95 10.22 

% wrt 6.a.ii.  9.17  13.54 13.61 14.45 14.73 
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S. 

No. 

Criteria Sub-

S. No. 

Region Description 2011 2012 2013 2014 2015 2016 2017 

6.a.v. Never started ART  8460  7849 7608 6970 5748 

6.a.vi. LFU/Missed after ART start  1937  636 700 826 959 

6.b.i. Belgaum Registered, N  2427     2832 

% wrt 5.b.i.  8.75     7.93 

% wrt 6.a.i.  14.47     15.06 

6.b.ii. Started ART, N  1104     1786 

% wrt 5.b.ii.  6.46     6.73 

% wrt 6.a.ii.  13.27     13.68 

% wrt 6.b.i.  45.49     63.06 

6.b.iii

. 

Alive and on ART, N  793     1411 

% wrt 5.b.iii.  7.64     8.15 

% wrt 6.a.iii.  14.12     13.87 

% wrt 6.b.i.  32.67     49.82 

% wrt 6.b.ii.  71.83     79.00 

6.b.iv. Dead after ART start, N  78     266 

% wrt 5.b.iv.  3.14     3.74 

% wrt 6.a.iv.  10.22     13.84 

% wrt 6.b.i.  3.21     9.39 

% wrt 6.b.ii.  7.07     14.89 

6.a.v. Never started ART  1323     1046 

6.a.vi. LFU/Missed after ART start  233     109 

7 HIV 

prevalence 

among 

ANC clin-

ic atten-

dees 60 

7.a. India  0.40  0.35  0.29  0.28 

7.b. Karnataka % 0.69  0.53  0.36  0.38 

7.c. Belgaum % 0.90  0.75  0.63  0.63 

Sources: 31-34 (for 2012-2016 Karnataka data), 47-59, 60 
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Annexure 3. Conceptual framework of the Phase 1 ICMR taskforce study, Belgaum 

district, 2011-2014. 

 

The Phase 1 ICMR Taskforce study had three strategies:  

 

 The first strategy included the children 0-24 months of age born to the HIV-infected 

mothers. This was a longitudinal study, and followed up the mother through 

pregnancy, delivery and then her child till 24 months of age, till three tests as per 

the EID protocol (at 6 weeks, 6months and 18 months) is completed for her child. 

Pregnant women living with HIV were recruited using sequential sampling from 

01 January 2011 to 31 May 2013. The 18-month test of thus-enrolled children were 

completed by Nov 2014. This strategy ran in all the 10 talukas of the district, 

included 285 (HIV-testing) health care facilities (government, private and not-for-

profit sectors) in the district, and recruited 528 (against the sample size of 461) 

positive pregnancies to the study.  

 The second strategy was cross sectional, and included the children 0-14 years of 

age of the HIV-infected parents reported from the same health care facilities as in 

strategy 1. Data collection started from 01 January 2011, and sequentially recruited 

the positive parents till sample size was saturated in the study period. This strategy 

subjected the biological children (of age 0-14 years) of the reported infected parent 

to one-time age-specific HIV testing, to gather the data required. Sample size of 

563 (against the sample size of 461) was achieved by 31 March 2013. 

 The third strategy was again cross-sectional and was intended to identify the still-

existing-but-unidentified cases of infection among children 0-14 years of age group 

through trained medical/field staff people from identified (by stratified sampling 

technique) health care facilities in the 4 talukas (selected based on the HIV-

prevalence of 2008) of the district, from 24 February 2014 to 30 June 2014. The 

children likely to be infected were identified using the adapted IMNCI (Integrated 

Management of Neonatal and Childhood Illnesses) -HIV/ IMAAI (Integrated 

Management of Adolescent and Adulthood Illnesses) criteria. The child testing 
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protocol was the same as that for strategy 2. 509 children were screened positive 

for signs, from among the 24342 clinic footfalls.  

 

The conceptual framework diagram of the Phase 1 ICMR taskforce study in Belgaum 

district is given below. 
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Annexure 4. Planned scheduled visits and codes. 

 

 



622 

 

 

 

 

 

 

 

 

 



623 

 

Annexure 5. Tools. 

1. General form 1. 
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2. General  form 2.  
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3. General form 3. 
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4. General form 4. 

 

 

 

 

 

 

 

 

 

 

 

 

 



627 

 

5. Mother form. 
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6. Child form. 
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7. Participant information sheet (English) 
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8. Participant information sheet (Kannada). 
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9. Informed consent form (English). 
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10. Informed consent form (Kannada). 
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11. Verbal and social autopsy form for child death 1-5 years. 
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Annexure 6. Administrative and ethical approval for the research study. 

1. Approval of the Committee for Advanced Studies and Research, JNU, New Delhi. 
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2. Approval of the Institutional Ethics Review Board, JNU, New Delhi. 
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Annexure 7. Variables and definitions. 

 

The variables used in the study included: 

Variable Classification/definition/codes Type 

Family related 

Religion 0=Others; 1=Hindu Independent 

Caste 0=Others; 1=SC/ST/OBC Independent 

Socio-economic status 0=APL; 1=BPL Independent 

Type of family 0=Joint/three-generation; 

1=Nuclear 

Independent 

Family size 0=>5; 1=<5 Independent 

Education of father 0=Schooled; 1=Non-schooled Independent 

Age of mother (at baseline) (years) 0=>25 years; 1=<25 years Independent 

Education of mother 0=Schooled; 1=Non-schooled Independent 

Occupation of mother 0=Working; 1=Non-working Independent 

Environment where child lives 0=Living with mother; 1=Living 

without mother 

Independent 

Cooking-in-charge at home 0=Mother; 1=Others Independent 

Food support for the family 0=Absent; 1=Present Independent 

Nutritional support for the child, 3-5 

years, from institutions 

0=Occasionally/always; 1=Never Independent 

Socio-economic crisis in family 0=Absent; 1=Present Independent 

Type of house 0=Pukka house with electricity; 

1=Others 

Independent 

Safely managed drinking water 0=Used; 1=Lacked Independent 

Safely managed kitchen/cooking 0=Used; 1=Lacked Independent 

Safely managed sanitation 0=Used; 1=Lacked Independent 

Mother related 

Age at marriage (years) 0=>25 years; 1=<25 years Independent 
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Variable Classification/definition/codes Type 

Age when detected HIV infection (years) 0=<25 years; 1=>25 years. Independent 

HIV clinical stage during study period 0=HIV clinical stage 1; 1=HIV 

clinical stage 2 or 3 or 4 

Independent 

Ever initiated on ART 0=No; 1=Yes Independent 

Age at start of ART (years) 0=>25 years; 1=<25 years Independent 

Delay in starting ART after detecting HIV 

infection (days) 

0=31+ days; 1=<30 days Independent 

ART status during study period 0=On ART; 1=Not on ART Independent 

Pregnancy status during study period 0=Pregnant; 1=Not pregnant Independent 

Chronic disease ever 0=Absent; 1=Present Independent 

Acute disease ever during study period 0=Absent; 1=Present Independent 

Acute disease status during study period 0=Single morbidity; 1=Multiple 

morbidity 

Independent 

Composite morbidity indicator during 

study period 

0=Not indicated; 1=Indicated Independent 

Vitamin deficiency ever during study 

period 

0=Absent; 1=Present Independent 

Vitamin deficiency status during study 

period 

0=1-6 deficiency 

signs/symptoms; 1=>6 

deficiency sign/symptoms. 

Independent 

BMI status during study period 0=Normal and above; 

1=Underweight 

Independent 

Anaemia ever during study period 0=Non-anaemic; 1=Anaemic Independent 

Anaemia status during study period 0=Mild anaemia; 

1=Moderate/severe anaemia 

Independent 

Composite nutrition indicator during 

study period 

0=Not indicated; 1=Indicated Independent 

Psychosocial status during study period 0=Without stress; 1=With stress. Independent 
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Variable Classification/definition/codes Type 

Composite 'sick mother' ever during study 

period 

0=Mother not sick; 1=Mother 

sick. 

Independent 

Composite 'sick mother' status during 

study period 

0=Mother sick by any one 

criteria; 1=Mother sick by any 

two or three criteria 

Independent 

Composite 'sick mother' status during 

study period-Pregnancy factor 

0=Mother sick by criteria other 

than pregnancy; 1=Mother sick 

by pregnancy criteria in isolation 

or combination 

Independent 

Composite 'sick mother' status during 

study period-Morbidity factor 

0=Mother sick by criteria other 

than morbidity; 1=Mother sick 

by morbidity criteria in isolation 

or combination 

Independent 

Composite 'sick mother' status during 

study period-Morbidity factor and 

combinations 

0=Mother sick by morbidity 

criteria in isolation; 1=Mother 

sick by morbidity criteria in 

combination 

Independent 

Composite 'sick mother' status during 

study period-Nutrition factor and 

combinations 

0=Mother sick by nutrition 

criteria in isolation; 1=Mother 

sick by nutrition criteria in 

combination 

Independent 

Pregnancy related 

ANC, TT, IFA status during pregnancy 0=Full ANC received; 

1=No/Partial ANC received 

Independent 

ART/ARV given during pregnancy 0=ARV/ART given; 

1=ARV/ART not given 

Independent 

Duration of ART/ARV given during 

pregnancy (days) 

0=<30 days; 1=>30 days Independent 

Place of delivery 0=Institutional; 1=Others Independent 



667 

 

Variable Classification/definition/codes Type 

Type of delivery 0=Caesarean; 1=Normal/vaginal Independent 

CD4 count closest to the date of delivery 0=>500; 1=<500 Independent 

Any complications during pregnancy or 

delivery or after delivery 

0=Absent; 1=Present Independent 

Any drug history during pregnancy or 

after delivery 

0=Absent; 1=Present Independent 

Breastfeeding for child 0=Not breastfed; 1=Breastfed. Independent 

Breastfeeding duration for child 0=<29 weeks; 1=>29 weeks Independent 

Exclusive breastfeeding 0=Not exclusively 

breastfed/breastfeeding not 

initiated; 1=Exclusively breastfed 

for >1 day 

Independent 

Duration of exclusive breastfeeding (Or 

for those who started weaning and who 

were not breastfed, age at other feeds) 

0=>29 weeks; 1=<29 weeks Independent 

Mixed feeding 0=Not mixed fed; 1=Mixed fed. Independent 

Duration of mixed feeding 0=<2 weeks; 1=>2 weeks Independent 

Mixed feeding among currently mix-fed 

children 

0=Not mixed fed; 1=Mixed fed. Independent 

Duration of mixed feeding among 

currently mix-fed children 

0=<2 weeks; 1=>2 weeks Independent 

Whether weaned at <6 months and within 

two weeks? 

0=No; 1=Yes Independent 

Food with minimum dietary diversity for 

age 6-24 months 

0=Ensured every time; 1=Not 

ensured every time 

Independent 

Food for minimum frequency for age 6-24 

months 

0=Ensured every time; 1=Not 

ensured every time 

Independent 
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Variable Classification/definition/codes Type 

Minimum acceptable food for age 6-24 

months 

0=Ensured every time; 1=Not 

ensured every time 

Independent 

ART or ARV given during breastfeeding 0=Breastfeeding partially/not 

covered with ARV/ART; 

1=Breastfeeding fully covered 

with ARV/ART 

Independent 

Maternal PPTCT strategies adopted  0=At least one undertaken; 

1=None undertaken 

Independent 

Coverage of the three maternal PPTCT 

strategies for the pregnancy (by group) 

0=Any two or more undertaken; 

1=Any one undertaken 

Independent 

Coverage of the three maternal PPTCT 

strategies for the pregnancy-ARV/ART 

factor 

0=Strategies other than 

ARV/ART undertaken; 1= 

Strategies involving ARV/ART 

undertaken 

Independent 

Coverage of the three maternal PPTCT 

strategies for the pregnancy-ARV/ART 

factor and combinations 

0=ARV/ART strategy 

undertaken in combination; 

1=ARV/ART strategy 

undertaken in isolation 

Independent 

Coverage of the three maternal PPTCT 

strategies for the pregnancy-Breastfeeding 

factor 

0=Strategies other than 'safe' 

breastfeeding undertaken; 1= 

Strategies involving 'safe' 

breastfeeding undertaken 

Independent 

Child related 

Age at baseline (months) 0=>12 months; 1=<12 months Independent 

Gender 0=Female; 1=Male Independent 

Birth weight (kg) 0=>2.5 kg; 1=<2.5 kg Independent 

HIV status ever during the study 0=Negative; 1=Positive Outcome 

HIV clinical stage during study period 0=HIV clinical stage 1; 1=HIV 

clinical stage 2 

Independent 
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Variable Classification/definition/codes Type 

Ever started on ART? 0=Yes; 1=No Independent 

Delay in starting ART after detecting HIV 

infection (days) 

0=>90 days; 1=<90 days Independent 

Percentage duration of total life on ART 

(longest period) during study period  

0=>50%; 1=<50% Independent 

Delay/non-achievement of milestones of 

language development 

0=Absent; 1=Present Independent 

Coverage of any immunization 0=Immunized for age; 1=Under-

immunized for age 

Independent 

Coverage of OPV immunization 0=Immunized for age; 1=Under-

immunized for age 

Independent 

Coverage of Hepatitis B immunization 0=Immunized for age; 1=Under-

immunized for age 

Independent 

Coverage of DPT immunization 0=Immunized for age; 1=Under-

immunized for age 

Independent 

Coverage of Measles immunization 0=Immunized for age; 1=Under-

immunized for age 

Independent 

Coverage of MMR immunization 0=Immunized for age; 1=Under-

immunized for age 

Independent 

Percentage coverage of any Vitamin-A 

supplementation for age 

0=100%; 1=<100% Independent 

Acute morbidity 0=Absent; 1=Present Outcome 

Status of burden of acute morbidity (No. 

of acute disease reported per month of 

follow-up during study period) 

0=<0.5 morbidity per month; 

1=>0.5 morbidity per month 

Outcome 

Whether attending school/ anganwadi 

during study period 

0=Yes; 1=No Independent 
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Variable Classification/definition/codes Type 

Sickness absenteeism in school/ 

anganwadi institutions during study 

period 

0=Absent; 1=Present Independent 

History of CPT ever 0=Absent; 1=Present Independent 

Ever HFA z-score <-2SD 0=No; 1=Yes Outcome 

Ever WFA z-score <-2SD 0=No; 1=Yes Outcome 

Ever HCFA z-score <-2SD 0=No; 1=Yes Outcome 

Ever MUACFA z-score <-2SD 0=No; 1=Yes Outcome 

Ever any anthropometric measurement <-

2SD? 

0=No; 1=Yes Independent 

Vitamin/mineral deficiency 0=Absent; 1=Present Independent 

Status of burden of vitamin/mineral 

deficiency (Maximum deficiencies 

identified ever during study period) 

0=1-6 deficiency sign/symptoms; 

1=>6 deficiency sign/symptoms 

Independent 

Status of persistence of Vitamin/mineral 

deficiency during the study period 

(Proportion of deficiency-reporting visits 

during study period) (%) 

0=<50%; 1=>50% Independent 

Status of vitamin A deficiency during 

study period 

0=Absent; 1=Present Independent 

Anaemia ever during study period 0=Non-anaemic; 1=Anaemic Outcome 

Anaemia status during study period 0=Mild anaemia; 

1=Moderate/severe anaemia 

Independent 

Death during cohort study period 0=Absent; 1=Present Outcome 

 

The variables deduced from multiple data fields included: 
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a. The socio-economic status: The source data were pooled from the baseline and the end 

line responses in the Form G2, Section C, Questions 4-7, 9 and 10, and classified into in 

the graver (disadvantaged) group. A family was classified as: 

 Above Poverty Line (APL), if: 

o it possessed an APL ration card (from the public distribution system)118, OR  

o any of the family members were reported as paying the income tax118, OR  

o the reported per-month per capita income of family was >Rs. 975 in the rural 

area or Rs. 1373 in the urban area119 AND the reported land holding was >3 

hectares118. 

 Below Poverty Line (BPL), if: 

o it possessed a BPL ration card118, OR 

o it received Anna bhagya/Anthyodaya Anna Yojana benefits118 even if it 

possessed no ration card, OR  

o the reported land holding was less than 3 hectare or nil land ownership118, OR 

o the reported per-day per capita income of family was <Rs. 975 in the rural area 

or Rs. 1373 in the urban area119. 

 

b. Food support for the family: The source data were pooled from the baseline and the 

end line responses in the Form G2, Section C, Questions 8, 11.f. and 11.s., and classified 

into in the graver (disadvantaged) group. This was regarded as: 

 ‘present’, if the food was made available for the family from either the public 

distribution system OR any other sources, and 

 ‘absent’, if no source provided a food support for the family. 

 

c. Nutritional support for the child of age 3-5 years from institutions: The source data 

were pooled from the Form C, Section K, Questions 1 and 4. In every episode of data 

collection, it was asked that whether the child, if aged 3 years or more, was attending any 

institutions like anganwadi and availing any nutritional services from there. The variable 

responses were classified as:  

 ‘always’, if it were reported as ‘yes’ during the visits to the child;  

 ‘never’, if it were reported as ‘no’ during all the visits to the child; and, 
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 ‘occasionally’, if it were reported as ‘yes’ and ‘no’ in different visits to the same 

child. 

 

d. Socio-economic crisis in the family: The source data were pooled from the baseline 

and the end line responses in the Form G2, Section C, Questions 12-14.a., and in the Form 

M1, Section I, Questions 17-23. There were nine closed-ended questions (viz. ‘Ever did 

the breadwinner in the family lose a job in the last one year’, ‘Ever was the family indebted 

to a bank/money lender in the last one year’, ‘Did the house owner throw the mother family 

out of their rented house’, ‘Did the employer refuse to offer the mother job / work as 

before’, ‘Did the family members throw the mother out of the family and house’, ‘Did the 

family members abandon the mother and leave the mother home alone’, ‘Did the whole 

family migrate to avoid public insult’, ‘Did the mother face any violence from any one’, 

and ‘Did the mother or any family member have any legal issues’), asked to the 

mother/respondent; in addition, the questions were also asked about the approximate health 

care expenditure on the family members. As such, the socio-economic crisis was 

considered as: 

 ‘present’ in the family, if reported ‘yes’ for any of the nine closed-ended questions, 

OR if the health care expenditure of the family was catastrophic120 during any 

episode of data collection in that family11; and, 

 ‘absent’ in the family, if reported ‘no’ for all of the nine closed-ended questions, 

AND if the health care expenditure of the family was non-catastrophic120 in all the 

episodes of data collection. 

 

                                        

11 The catastrophic health care expenditure was actually defined as >10% of the total 

household expenditure in the reference, but adapted here as >10% of the household income, 

for want of figures. It was logically assumed that expenditure would be less than income, 

for the economic stability of the family; as such the household expenditure equals a 

maximum of total household income. As such, a 10% share of household income would be 

much more than a similar share of household expenditure, and hence the adapted definition 

of the catastrophic health expenditure used here could be justified. 
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e. Safely managed drinking water, sanitation and cooking in the households: The 

source data were pooled from the baseline and the end line responses in the Form G2, 

Section D, Questions 1, 3-6, 8, 13 and 14, classified into in the graver (disadvantaged) 

group. The WASH monitoring criteria121,122 was adapted for the first two (drinking water 

and sanitation), while the last (cooking) was an operational definition adopted in the study. 

All these indicators were classified as ‘used’ and ‘lacked’.  

 

A family was considered as ‘using safely managed drinking water’, if: 

 the source of water was piped water OR water tanker OR deep well OR shallow 

well OR Shudhganga outlets; AND, 

 the source of water was available at home or was available within a distance of less 

than 300 metres; AND, 

 the water was available every time when needed so that it was not stored or stored 

in closed vessels/tanks; AND, 

 water disinfection was attempted in the household by any reliable mechanism 

(filtering, chlorine, potassium permanganate, boiling etc.), 

every time when the data was collected. If the above criteria was not satisfied, any time, it 

was considered as ‘lacking safely managed drinking water’.  

 

A family was considered as ‘using safely managed sanitation’, if: 

 there was a latrine with a septic tank/aqua privy or a pit latrine at home; AND, 

 everyone in the family used the latrine, 

every time when the data was collected. If the above criteria was not satisfied, any time, it 

was considered as ‘lacking safely managed sanitation’.  

 

A family was considered as ‘using safely kitchen/cooking’, if: 

 the kitchen was inside the house in a separate room; AND, 

 there was a smoke outlet in the kitchen,  

every time when the data was collected. If the above criteria was not satisfied, any time, it 

was considered as ‘lacking safely managed cooking’. 
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f. Vitamin/mineral deficiency: The source data were pooled from the baseline and the 

end line responses in the Form M1, Section F, Questions 1-54, and from the baseline, 

follow-up and end line responses in the Form C, Section I, Questions 1-60. There were a 

list of 54 deficiency signs/symptoms elicited for the mothers, and 60 for the children. All 

these deficiency signs and symptoms, if present, were attributed to the 15 

vitamins/minerals considered, as in the table below. 

Vitamin/Mineral Signs/Symptoms 

Vitamin A 1,3,6,8,16,48 

Vitamin B1 (Thiamine) 7,26,27,28,31,32,33,35,36,38,39,40,42,43,46 

Vitamin B2 (Riboflavin) 2,12,13,14,17,43 

Vitamin B3 (Niacin) 10,12,16,17,23,25,28,29,30,31,32,33,34,39,42,46 

Vitamin B6 (Pyridoxine) 2,10,12,14,16,17,24,30,32,35,36,40,43 

Vitamin B7 (Biotin) 16,17,22,23,24,25,26,30,32,33,34,35,43 

Vitamin B9 (Folate) 10,12,13,25,28,30,31,32,33,34,35,37,38,39,40,42,43, 49 (in 

mothers only) 

Vitamin B12 

(Cobalamin) 

7,12,13,19,24,25,28,29,30,31,32,33,34,35,36,37,39,41,42,43,44 

Vitamin C 1,11,15,16,17,18,21,25,30,31,40,46,47,52 

Vitamin D 1,2,5,15,19,24,25,26,29,30,35,36,39,45,49 (in mothers only), 

51,52,53,54,59,60 

Vitamin E 5,7,16,19,24,25,36,39,43,48,52 

Vitamin K 9,18,21,51 

Zinc 38 

Iron 43,44 

Calcium 54 

 

 

 

 



675 

 

1=Dry eyes, 2=Red eyes (corneal vascularization), 3=Night blindness, 4=Cannot look into 

light (Photophobia), 5=Unclear vision, 6=Color blindness, 7=Limited eye movement 

(Ocular paralysis), 8=White patches in eye (Bitot’s spots), 9=Bleeding from nose, 

10=Mouth ulcers, 11=Bleeding gums, 12=Red tongue/ Glossitis, 13=White coating on 

tongue (Sore tongue), 14=Scaly angles of mouth, eyes (Angular Cheilitis), 15=Premature 

teeth fall-out, 16=Rough dry scaly/ cracked skin, 17=Skin infection / Dermatitis, 

18=Bleeding below skin, 19=Dark or light discoloration of skin, 20=Flaky paint 

dermatosis, 21=Easy bleeding from wounds, 22=Dry brittle hair/ nails, 23=Hair 

loss/alopecia, 24=Premature grey hair, 25=Excessive muscle weakness, 26=Muscle 

cramps, 27=Muscle wasting (muscle loss), 28=Feeling of heart beat / Palpitation, 

29=Sleeplessness / Insomnia, 30=Depression, 31=Irritability, 32=Confusions/ 

Disorientation, 33=Forgetfulness/ Dementia, 34=Mood disorder, 35=Shooting/burning 

pain in feet, 36=Numbness/ Tingling in limbs, 37=Headache, 38=Loss of taste/ 

smell/appetite, 39=Loss of balance/ Movement disorder (Cannot walk in a straight 

line/Falling on walking), 40=Fits/Seizures, 41=Constipation (no regular daily toilet), 

42=Diarrhea, 43=Anaemia/Pallor, 44=Cyanosis (Blue color of skin), 45=Asthma, 

46=Ankle edema/ Swelling of feet, 47=Delayed wound healing, 48=Frequent infections, 

49=Pinched face (Old monkey appearance), 50=“Moon face” appearance, 51=Skeletal 

deformities (bones not in right shape), 52=Painful joints, 53=Costochondral swelling 

(Swollen chest), 54=Brittle bones / Frequent fractures, 55=Thin / Lanugo hair, 56=Loose 

skin folds (over buttock/axilla), 57=Distended abdomen, 58=Growth retardation, 59=Soft 

skull, 60=Knock knees. 

 

Thus, there were more than one sign/symptom possible for one vitamin/mineral. It could 

also be possible that one specified deficiency sign/symptom could indicate more than one 

deficient vitamin/mineral. Hence, as there were 54 (60 for children) signs/symptoms and 

15 vitamins/minerals considered, a minimum average of 3 signs/symptoms could indicate 

one vitamin/mineral deficiency. The responses were classified as ‘vitamin/mineral 

deficiency absent’, ‘1-6 vitamins/mineral deficiencies present’, and ‘>6 vitamins/mineral 

deficiencies present’. The response ‘1-6 vitamin/mineral deficiency signs/symptoms 

present’ implied 1-2 deficient vitamins/minerals, and ‘>6 vitamins/mineral deficiency 
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signs/symptoms present’ implied >2 deficient vitamins/minerals; as such, the 

vitamin/mineral deficiency magnitude was arbitrarily measured based on this assumed rule 

of thumb. The mother data was elicited twice (the baseline and the end line), while the 

child data was elicited continuously through the follow-up data collection in addition; as 

such, the mothers and the children were classified into in the graver (disadvantaged) group, 

based on the findings ever.  

 

In addition, for the children, the number of schedules of the data collection when a 

vitamin/mineral deficiency was reported were totaled, divided by the total number of data 

collections made for the child, to arrive at the percentage of visits (data collection 

schedules) which identified a vitamin/mineral deficiency. This was used as a proxy variable 

to study the persistence of the deficiency signs and symptoms in the children. As the 

maximum interval between two data collections among children was 2 months, this could 

be justifiable to be employed upon 6 assessments a year. Based on the percentage obtained, 

the variable was made categorical by classifying it into <50 and >50%. 

 

g. Body Mass Index (BMI) of the mother: The source data were pooled from the baseline 

and the end line responses in the Form M1, Section J, Questions 1 and 2, and classified 

into in the graver (disadvantaged) group. The index was calculated as [(Weight in 

kilogram)/(Height in metre)2] for the mothers. Values <18.5 were considered as 

‘underweight’; 18.5 to <25 as ‘normal/adequate’; and >25 as ‘overweight’.  

 

h. Anaemia status by haemoglobin measurement: The source data were pooled from the 

baseline and the end line responses in the Form M1, Section J, Question 3, and from the 

baseline, follow-up and end line responses in the Form C, Section J, Question 5, and 

classified into in the graver (disadvantaged) group. Mothers and children were classified 

as ‘non-anaemic’, and with ‘mild anaemia’, ‘moderate anaemia’, and ‘severe anaemia’, 

based on the table below122. As there were more than one measurement for the child, a 

variable ‘ever anemic’ was created, to represent anaemia any time during the study. 
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Category Non anaemia Mild anaemia Moderate anaemia Severe anaemia 

Children, 6-59 months >11.0 10.0-10.9 7.0-9.9 <7.0 

Children 5-11 years >11.5 11.0-11.4 8.0-10.9 <8.0 

Women, Non-pregnant >12.0 11.0-11.9 8.0-10.9 <8.0 

Women, Pregnant >11.0 10.0-10.9 7.0-9.9 <7.0 

i. Psychosocial status of the mother: The source data were pooled from the baseline and 

the end line responses in the Form M1, Section I, Question 1.i.-16.ii, and 17-23. These 

included 8 questions each to elicit the positive and negative relations with family 

members/relatives and others. In addition, there were 7 queries on the critical negative 

family situations. A simple weighted relative psychosocial status score was obtained by 

using the formula:  

Sps = [(Spf) + (Spo) + (Snf) + (Sno) + (Scnf)], where, 

 Sps = Total psychosocial score; 

 Spf = Score of positive relations with family members/relatives; that is, the sum of 

the response 'Yes' in this section weighted (multiplied by) 2; 

 Spo = Score of positive relations with others; that is, the sum of the response 'Yes' 

in this section weighted (multiplied by) 1; 

 Snf = Score of negative relations with family members/relatives; that is, the sum of 

the response ‘Yes' in this section weighted (multiplied by) -2 (‘MINUS TWO’); 

 Sno = Score of negative relations with others; that is, the sum of the response ‘Yes' 

in this section weighted (multiplied by) -1 (‘MINUS ONE’); and, 

 Scnf = Score of critical negative family situations; that is, the sum of the response 

‘Yes' in this section weighted (multiplied by) -3 (‘MINUS THREE’). 

 

Based on the scores obtained, the psychosocial status was classified relatively as: 

 ‘distressed’, if (a) Spf was <8, OR (b) Spo was <4, OR (c) Snf was <-9 (‘MINUS 

NINE’), OR (d) Sno was <-5 (‘MINUS FIVE’), OR (e) Scnf was <0, OR (f) the total 

psychosocial score obtained was <12 [that is, <50% of total score for each 

component or the total of the psychosocial score]; 

 ‘stressed’, if the total psychosocial score obtained was between 13 and 20; and, 
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 ‘not stressed’, if the total psychosocial score obtained was between 21 and 24. 

 

j. Composite indicator of ‘sickness’ of mothers: Based on the morbidity, nutrition and 

pregnancy and psychosocial status of the mothers, a composite indicator was constructed 

to identify ‘sickness’ among mothers, which would in turn influence the health of the child 

they took care of. The composite indicator of sickness of mothers were defined and 

classified as ‘sickness indicated’, if the HIV-infected mothers: 

 Had presented with a composite morbidity indicator of sickness (that is, they had 

at least one chronic OR two acute morbidity), OR 

 Had presented with a composite nutrition indicator of sickness (that is, they had (a) 

the signs/symptoms suggestive of at least two different vitamin/mineral 

deficiencies (other than iron), AND (b) a BMI <18.5, AND (c) a Hb value <12.0 

g/dl.), OR 

 Were pregnant, OR 

 Had psychosocial distress,  

anytime during the study period. If none of the above criteria was satisfied all throughout 

the study period, the composite indicator of sickness of mothers were classified as ‘sickness 

not indicated’.  

 

This composite indicator had been stratified for analyzing the importance of each factor 

among others, and its importance in isolation and combination. 

 

k. Antenatal care for mothers during pregnancy: The source data were pooled from the 

baseline and the end line responses in the Form M1, Section B, Questions 2-5, and were 

classified into in the graver (disadvantaged) group. The antenatal care during pregnancy 

was classified as: 

 ‘full antenatal care received’, if the pregnancy was registered, AND the one/two (as 

per the national Universal Immunization Program recommendations) Tetanus 

Toxoid (TT) immunization doses AND Iron and Folic Acid (IFA) tablets were 

received by the mother when pregnant with the child included in the study; 
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 ‘nil antenatal care received’, if the pregnancy was not registered, AND no TT AND 

IFA were received by the mother; and, 

 ‘partial antenatal care received’, if the mother reported mixed responses ‘registered 

but not received TT/IFA’, OR ‘received only TT’, OR ‘received only IFA’. 

 

l. Provision of ARV/ART to the mother: Universally, prophylaxis was intended to 

prevent transmission. In case of the HIV infection, the mothers were given the ARV to 

prevent the MTCT of the HIV infection. The ARV with sdNVP had been replaced with 

lifelong ARV/ART between 2011 and 2017 in a phased manner. This placed two tablets 

(NVP, and combination of drugs Tenofovir (TDF), Lamivudine (3TC) and Efavirenz 

(EFV); the latter was commonly known as ‘TLE’ in the NACP program cadres), five drugs 

and 4 regimens (sdNVP, long term NVP, triple-drug ARV during pregnancy and lactation, 

and triple-drug lifelong ARV; the last one made ARV equivalent to ART) in the 

community. Superimposed on this were the interpretation differences of the protocol (by 

the health care staff), when triple-drug ARV was given during pregnancy and lactation; 

some pregnant mothers were not given the ARV if they had not opted for breastfeeding 

their child, some pregnant mothers were given for just six months despite their children 

were breastfed for >6 months, and some pregnant mothers were given the ARV till they 

stopped breastfeeding at 2+ years of the child. The issue was further complicated in real-

time field, when Co-trimoxazole Prophylactic Therapy (CPT) were included in the protocol 

from 6 weeks’ age of the child. The adherence to all these regimens, and the provision of 

drugs only to either of the mother or the baby, etc. further complicated the implementation 

of these regimens in the field.  

 

ART was primarily intended for the benefits (ensuring low viral count and higher 

immunity, prolonging life years etc.) for the recipient of the drug. There were about 7 

different ART regimens12 (as enlisted on patient record forms at ART centres) given to the 

                                        

12 The drug regimens were AZT+3TC+NVP (or ‘ZLN’), d4T+3TC+NVP (or ‘SLN’), 

AZT+3TC+EFV (or ‘ZLE’), d4T+3TC+EFV (or ‘SLE’), TDF+3TC+NVP (or ‘TLN’), 

TDF+3TC+EFV (or ‘TLE’), and Long term / Extended NVP (where ‘AZT’ was the drug 
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mothers in different years from 2004 to 2017, of which some where replaced (temporarily 

or permanently) with others during the pregnancy in lieu of toxicity, especially in the earlier 

years. In the earlier years, the initiation on ART was based on the lower CD4 counts 

(meaning higher immune deficiency of PLHIV), and the threshold of the CD4 counts were 

raised in a phased manner from 150 to 350 to 500 over the years, till 2017, thereby 

including more and more people on the ART. In 2017, anybody who tested as HIV-infected 

were initiated on the ART irrespective of the CD4 counts. ‘TLE’ was the commonest drug 

used in the ART centres for treatment in 2016-2017.  

 

Against this background, it could be seen that, while more number of people were initiated 

on the ART, and the pregnant women on ARV, the regimen changed from ‘predominantly-

NVP-based’ to ‘TLE’ based. Also, from 2014, after starting the long-term triple-drug ARV 

with ‘TLE’ for the pregnant women, sometimes it was converted to ART subsequently, 

and continued for life, based on the CD4 count. Moreover, there were mothers already on 

the ART becoming pregnant, but not to receive ARV additionally. And ultimately, 

irrespective of the objective of the administration (prophylaxis or treatment) of drugs, 

‘TLE’ was given lifelong for all (including pregnant mothers); a convergence in the drugs 

and regimen, and of the methods adopted for prophylaxis and treatment. So, the concepts 

of ARV prophylaxis and ART (treatment) had converged, with the same drugs used 

lifelong. As such, in this study, the differentiation was not made between ARV and ART; 

both were seen as ‘drugs to the mother’, with some ‘benefit for both mother and/or child’. 

In fact, ART for the mother, which claimed to ensure better quality and longer years of life 

for PLHIV, in its good sense, could be deemed as a ‘social prophylaxis’ to ensure that the 

mothers remained ‘alive and healthy’ to provide care for the child. 

 

m. Coverage of PPTCT strategies: The two main stays of the PPTCT program were 

‘providing ARV’ to the mother and child, and facilitating informed decision making on 

breastfeeding. As discussed above, if the mother had received the (full) ARV as per the 

                                        

‘Zidovudine’, ‘3TC’ was ‘Lamivudine’, ‘NVP’ was ‘Nevirapine’, ‘d4T’ was ‘Stavudine’, 

‘EFV’ was ‘Efavirenz’, and ‘TDF’ was ‘Tenofovir’). 
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then-prevailing protocol OR if the mother was on ART during pregnancy, the first strategy 

of PPTCT was considered as undertaken, in this research study. However: 

 if the mother opted out of breastfeeding, OR 

  if breastfeeding duration was fully covered by ARV/ART to the mother and child 

as per protocol AND if the breastfeeding was stopped completely at (if the child 

had reached the age of) 6 months without mixed feeding >2 weeks,  

the second strategy was considered as undertaken.  

 

However, from the experience of the researcher with the Belgaum district health care 

facilities, it was identified that the elective caesarean section was commonly employed for 

the delivery of all the pregnant HIV positive women in the private HCFs and of the primi 

pregnant HIV positive women in the government HCFs in Belgaum district, despite that it 

was not a recommended strategy. In fact, a randomized trial in 1999 had identified a 50% 

reduction in the MTCT through elective Caesarean sections124. So, the Caesarean sections 

were promoted as a means to curb MTCT, until 2018, when the WHO refuted the claims 

of this study, and categorically declared a ‘no’ to the Caesarean sections for PMTCT125. 

However, as the study included the pregnant women delivering in the private HCFs, and 

as the Caesarean section was followed as a near-strategy, this had been duly included in 

this variable as the third strategy.  

 

As such, the responses in this variable had been categorized as ‘all the three strategies 

undertaken’, ‘any two undertaken’, ‘any one undertaken’ and ‘none undertaken’. The 

variable had also been analyzed differentially by the strategies undertaken in isolation and 

combination. 

 

n. Percentage duration of the total and known-positive life of the child on ART: Even 

though ART was well tolerated as per the HIV program data, introduction of the drugs into 

the body of the child triggered adverse effects initially, which usually eventually got 

stabilized. This variable had been created by dividing the time duration for which the HIV-

infected child was on ART either by the age of the child (for per cent total life), or by the 

difference between the age of the child and age at which the child tested as HIV-infected 
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(for per cent known-positive life), as on the date of closure of the study or censoring. The 

responses were classified as <50% and >50% (for total life), and as <80% and >80% (for 

known positive life) to analyze its effect on the outcome variables. 

 

o. Status of ensuring minimum diversity, frequency and acceptability of infant feeds: 

The quality and quantity of feeds for children of age 6 months to 2 years were analysed 

using the IYCF guidelines126 for diversity, frequency and acceptability. The cut-off of 50% 

were assumed as standards for each of these. The data was collected every time a child less 

than 2 years were visited. As such, each child’s feeds on the previous day would get 

assessed multiple times. So, for the interpretation of results in a cohort study, the IYCF 

guidelines were adapted to include the time dimension. The factors (diversity, frequency 

and acceptability) would be assessed for the data collected each time, and then 

subsequently, for each child it would be cumulatively classified as: 

 ‘ensured every time’, if the factor was ensured every time the data was collected on 

the child’s feeds, OR 

 ‘unmet occasionally’, if the factor was ensured in >50% of the episodes of data 

collection on the child’s feeds, OR 

 ‘unmet most of the times’, if the factor was ensured in <50% of the episodes of data 

collection on the child’s feeds, OR 

 ‘unmet every time’, if the factor was not ensured every time the data was collected 

on the child’s feeds. 

  

p. Mixed feeding of infants: One of the ways of MTCT was through the breast milk. 

According to UNICEF, it carried 20% additional risk of MTCT, if the child was breastfed 

for 2 years127, over and above the 35% risk of in utero transmission. However, 

breastfeeding brought the advantages of immunity, health benefits and survival to the HIV-

exposed children. Mixed feeding implied the feeding of foods other than the breast milk 

along with the breast milk. In the first six months of life, the practice of mixed feeding 

could result in the micro-damages of the intestinal epithelium, and hence higher 

transmission of HIV virus from breast milk to the infant. Mixed feeding was reported to 

have 3-4 higher risk of transmission of HIV infection from the mother to the child through 
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breast milk, compared to exclusive breastfeeding127. As such, in case of the HIV-exposed 

infants, the guideline instructed to exclusively breastfeed the child till 6 months of age and 

then quickly wean to other feeds within 2 weeks of time (unless otherwise the parent make 

an informed decision on withholding breastfeeding and switch to exclusive top feeding 

from the first day of the child’s life). This implied limiting the mixed feeding to maximum 

of 2 weeks for the purpose of weaning. Hence, the cut-offs for studying the duration of 

mixed feeding in this study were adopted as ‘0 days’ (or nil mixed feeding), <2 weeks 

(justifiable for weaning) and >2 weeks of mixed feeding. This variable had been analyzed 

separately for all the children in (and those 6 month-to-2 year children on mixed feeding 

during the course of) the study. 

 

q. Growth and physical/social/language development of children: In the tool for 

children, the screening criteria was adopted from Trivandrum Development Screening 

Chart (TDSC)128. However, to be used for assessment in this cohort study, it was further 

adapted using a scoring system, as follows: 

 First, the 31 milestones (criteria) used in the tool had been classified as ‘critical’ 

and ‘non-critical’. As such, the five critical milestones of physical growth and 

development of children were identified as ‘rolls from back to stomach’, ‘raises self 

to sitting position’, ‘stand up by furniture’, ‘walks with help’ and ‘walks alone’129. 

The rest of the milestones were considered ‘non-critical’. 

 Next, the maximum possible (threshold) score for all and ‘critical’ milestones for 

various ages of 0-5 year children were identified as in tables below, attributing the 

score ‘1’ for each attainable milestone for the age of the child. 

 During each visit, a score ‘1’ was allotted to each (critical and non-critical) 

milestone achieved for the age of the child. This was totaled up after the last visit 

to generate a cumulative total growth and development score, for all and critical 

milestones separately.  

 After the last visit: 

o a percent cumulative growth and development score for all the milestones 

was calculated as: (Total cumulative growth and development score 
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achieved among all the milestones for that child's age*100)/Total threshold 

score for all the milestones for that child's age); AND 

o a percent cumulative growth and development score for the critical 

milestones was calculated as: (Total cumulative growth and development 

score achieved among the critical milestones for that child's age*100)/Total 

threshold score for the critical milestones for that child's age). 

Child's age 

in months 

Threshold score for all 

growth and development 

milestones 

Child's age 

in months 

Threshold score for all 

growth and development 

milestones 

<2 0 19.5-<24.5 15 

2-<3 1 24.5-<25 17 

3-<3.5 2 25-<27 18 

3.5-<4.5 3 27-<29 19 

4.5-<5.5 4 29-<30 20 

5.5-<7 5 30-<31 21 

7-<11 6 31-<32 22 

11-<12.5 9 32-<33 23 

12.5-<13 10 33-<35 24 

13-<16.5 11 35-<36 25 

16.5-<17.5 12 36-<48 27 

17.5-<19 13 > 48 31 

19-<19.5 14   

Child's age in 

months 

Threshold score for critical growth and development 

milestones 

<5 0 

5-<11.5 1 

11.5-<13.5 3 

13.5-<18 4 

>18 5 
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Based on this, the developmental delay was defined as ‘present’ if: (a) a percent cumulative 

growth and development score for critical milestones was <100%, OR (b) a percent 

cumulative growth and development score for all milestones was <75%.  

 

In the tool for assessing the language development, the screening criteria was adopted from 

the Language Evaluation Scale Trivandrum (LEST)130,131. However, to be used for 

assessment in this cohort study, it was further adapted using a scoring system. A maximum 

possible (threshold) score for the age of the child for all the milestones was determined as 

in table below.  

Child's age in 

months 

Threshold score for all 

language development 

milestones 

Child's age in 

months 

Threshold score for all 

language development 

milestones 

<1.5 0 21-<22 17 

1.5-<3 1 22-<24 18 

3-<5 2 24-<25 20 

5-<6 3 25-<27 21 

6-<9 4 27-<27.5 22 

9-<12 6 27.5-<29 23 

12-<14 10 29-<30 24 

14-<15 11 30-<33 25 

15-<16 13 33-<48 27 

16-<20 14 > 48 30 

20-<21 15   

 

A score of ‘1’ was attributed for each attained milestone for the age of the child, and totaled 

at the end of all the visits to generate a cumulative language development score. 

Subsequently, a single percent cumulative language development score was calculated as: 

(Total cumulative language development score achieved among all the milestones for that 

child's age*100)/Total threshold score for all the milestones for that child's age). Based on 

this, the developmental delay was defined as ‘present’, if the percent cumulative language 

development score for all milestones was <75%.  
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Annexure 8. Categorization of the acute morbidity groups based on the combination of 

morbidities.  

Morbidity group Individual acute morbidity 

Fever of Unknown Origin (FUO) 1     

Acute diarrhoeal diseases (ADD) 

  

2 3 1,2 1,2,3 1,3 

2,3     

Acute Respiratory Infections (ARI) 

  

  

  

  

4 5 6 7 12 

1,12 1,4 1,4,12 1,4,5 1,4,5, 

12 

1,4,5,6 1,5 1,5,12 1,5,6 1,6 

4,12 4,5 4,5,12 4,5,6 4,6 

5,12 5,6 5,7 6,7  

Skin/mucosa conditions 

  

  

9 10 11 13 14 

1,11 1,13 1,15 1,9 1,9,13 

9,10 9,11 9,13   

Worm infestation 16 1,16    

ADD, Skin/mucosa conditions 

  

1,2,10 1,2,14 1,2,9 1,3,9 2,14 

2,3,9,13 2,9    

ADD, ARI 

  

  

  

  

1,2,12 1,2,3,4 1,2,3,4,

5 

1,2,3,4,5

,6 

1,2,3,5 

1,2,3,5,12 1,2,3,5,6 1,2,4 1,2,4,12 1,2,4,5 

1,2,5 1,3,12 1,3,4 1,3,4,5 1,3,4,5,

7 

1,3,5 2,3,4 2,4 2,4,12 2,4,5 

2,5 3,4 3,4,5 3,5  

ADD, ARI, Skin/mucosa conditions 

  

1,2,3,5,13, 

14 

1,2,4,5,9 1,2,4,9 1,3,4,5,9 2,3,4,9 

2,4,9,10,12,

13 
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ARI, Skin/mucosa conditions 

  

  

  

1,4,13 1,4,14 1,4,5, 

11 

1,4,5,9 1,4,9 

1,5,9 4,10 4,11 4,13 4,5,11 

4,5,13 4,5,9 4,5,9, 

12 

4,9 5,9 

5,9,10 9,12    

ARI, Worm infestation 1,4,5,16 1,5,16 4,16   

ARI, Others 1,4,5,18 4,18    

ARI, Skin/mucosa conditions, Worm 

infestation 

1,4,5,9,10, 

16 

1,4,5,9, 

16 

4,10,16 4,5,9,16 4,9,16 

Tuberculosis (TB) 8 1,8    

Skin/mucosa conditions, Worm 

infestation 

14,16 9,16    

ADD, Worm infestation 2,16     

ARI, TB 4,5,8     

TB, Skin/mucosa conditions 8,13     

TB, Worm infestation 8,16     

Others 18     
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1. Fever 

2. Diarrhea/dysentery 

3. Vomiting 

4. Rhinitis/Running nose 

5. Cough 

6. Sore throat 

7. Breathlessness 

8. Hemoptysis / TB 

9. Skin rashes/ abscess/ infection/scabies 

10. Seborrhoeic dermatitis / capitis 

11. Eye discharge 

12. Ear discharge 

13. Chicken pox 

14. Mouth ulcers 

15. Oral candidiasis 

16. Worm infestation 

17. Liver disease (specify) 

18. Others (specify)
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Annexure 9. Inclusion of the assessments of anthropometry, Hb and morbidity in the 

analysis of patterns. 

Criteria Measurement Age at baseline (months) 

0-11 12-23 24-35 36-47 48+ Total 

H
F

A
 

Measured once 54 3 7 12 83 159 

Measured twice 80 27 27 127 0 261 

Measured thrice 76 77 81 0 0 234 

Not measured 0 0 0 1 0 1 

Measured sporadically once 2 0 1 0 0 3 

Measured sporadically twice 2 0 0 0 0 2 

Total 214 107 116 140 83 660 

W
F

A
 

Measured once 52 3 7 12 83 157 

Measured twice 84 27 28 128 0 267 

Measured thrice 76 77 81 0 0 234 

Measured sporadically twice 2 0 0 0 0 2 

Total 214 107 116 140 83 660 

H
C

F
A

 

Measured once 56 98 0 0 0 154 

Measured twice 155 0 0 0 0 155 

Not measured 1 9 0 0 0 10 

Measured sporadically once 2 0 0 0 0 2 

Not applicable 0 0 116 140 83 339 

Total 214 107 116 140 83 660 

M
U

A
C

F
A

 

Measured once 57 3 7 12 83 162 

Measured twice 79 27 28 128 0 262 

Measured thrice 74 77 81 0 0 232 

Not measured 1 0 0 0 0 1 

Measured sporadically once 2 0 0 0 0 2 

Measured sporadically twice 1 0 0 0 0 1 

Total 214 107 116 140 83 660 
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Criteria Measurement Age at baseline (months) 

0-11 12-23 24-35 36-47 48+ Total 

A
n
ae

m
ia

 
Measured once 52 3 7 12 83 157 

Measured twice 83 27 28 128 0 266 

Measured thrice 79 77 81 0 0 237 

Total 214 107 116 140 83 660 

M
o
rb

id
it

y
 

Measured once 61 7 15 74 75 232 

Measured twice 117 76 72 56 0 321 

Measured thrice 25 21 26 0 0 72 

Not measured 4 1 2 9 8 24 

Measured sporadically 7 2 1 1 0 11 

Total 214 107 116 140 83 660 

Measured once, twice, thrice or sporadically: Included in analysis of gross patterns and 

patterns by various age cross-sections. Measured twice and thrice: Included in the analysis 

of trajectory of changes. Not measured and not applicable: Not included in any analysis.  

 

Age group Gender HIV status Outliers 

HFA WFA HCFA MUACFA 

<12 months Male HIV+ 3 0 0 0 

HIV- 25 8 6 1 

Female HIV+ 2 1 2 2 

HIV- 7 0 5 2 

12-23 months Male HIV+ 1 0 0 0 

HIV- 8 0 0 2 

Female HIV+ 6 1 1 0 

HIV- 8 0 7 1 

24-35 months Male HIV+ 2 0  0 

HIV- 7 2  6 

Female HIV+ 4 1  0 
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Age group Gender HIV status Outliers 

HFA WFA HCFA MUACFA 

HIV- 3 0  0 

36-47 months Male HIV+ 0 1  0 

HIV- 1 2  5 

Female HIV+ 0 0  0 

HIV- 0 1  0 

48+ months Male HIV+ 0 0  0 

HIV- 2 2  0 

Female HIV+ 0 0  0 

HIV- 1 0  0 

All values <-6SD were considered as outliers. 
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Annexure 10. Matrix of unique children by age, gender, HIV status and trajectory of health 

parameters. 

1. Anaemia status. 

Characteristics No. of children At baseline No. of children in the subsequent 

12-24 months of age 

Age Gender HIV 

status 

Total Twice 

measured 

Anaemia status No. of 

children 

No 

anaemi

a 

Mild 

anaemi

a 

Moderat

e 

anaemia 

Severe 

anaemi

a 

<
1

2
 m

o
n

th
s 

M
al

e 

H
IV

-E
I 

6 3 No anaemia 0 0 0 0 0 

Mild anaemia 1 0 1 0 0 

Moderate anaemia 2 0 0 2 0 

Severe anaemia 0 0 0 0 0 

H
IV

-E
U

 

116 78 No anaemia 15 4 6 5 0 

Mild anaemia 18 5 7 6 0 

Moderate anaemia 42 12 8 22 0 

Severe anaemia 3 1 0 1 1 

F
em

al
e 

H
IV

-E
I 

4 1 No anaemia 0 0 0 0 0 

Mild anaemia 0 0 0 0 0 

Moderate anaemia 1 0 0 1 0 

Severe anaemia 0 0 0 0 0 

H
IV

-E
U

 

88 60 No anaemia 13 8 4 1 0 

Mild anaemia 11 2 3 6 0 

Moderate anaemia 33 6 6 19 2 

Severe anaemia 3 0 1 2 0 

1
2

-2
3

 m
o
n

th
s 

M
al

e 

H
IV

-E
I 

4 4 No anaemia 1 0 0 1 0 

Mild anaemia 0 0 0 0 0 

Moderate anaemia 3 0 0 2 1 

Severe anaemia 0 0 0 0 0 

H
IV

-E
U

 

45 41 No anaemia 11 3 7 1 0 

Mild anaemia 4 2 1 1 0 

Moderate anaemia 21 5 6 10 0 

Severe anaemia 5 1 2 2 0 

F
em

a

le
 

H
IV

-

E
I 

2 1 No anaemia 0 0 0 0 0 

Mild anaemia 0 0 0 0 0 
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Characteristics No. of children At baseline No. of children in the subsequent 

12-24 months of age 

Age Gender HIV 

status 

Total Twice 

measured 

Anaemia status No. of 

children 

No 

anaemi

a 

Mild 

anaemi

a 

Moderat

e 

anaemia 

Severe 

anaemi

a 

Moderate anaemia 1 0 1 0 0 

Severe anaemia 0 0 0 0 0 
H

IV
-E

U
 

56 51 No anaemia 7 3 2 2 0 

Mild anaemia 14 3 5 6 0 

Moderate anaemia 28 5 7 14 2 

Severe anaemia 2 0 0 2 0 

2
4

-3
5

 m
o
n

th
s 

M
al

e 

H
IV

-E
I 

3 3 No anaemia 0 0 0 0 0 

Mild anaemia 0 0 0 0 0 

Moderate anaemia 3 0 1 2 0 

Severe anaemia 0 0 0 0 0 

H
IV

-E
U

 

53 41 No anaemia 13 7 4 2 0 

Mild anaemia 11 4 4 3 0 

Moderate anaemia 16 6 3 6 1 

Severe anaemia 1 1 0 0 0 

F
em

al
e 

H
IV

-E
I 

2 1 No anaemia 0 0 0 0 0 

Mild anaemia 0 0 0 0 0 

Moderate anaemia 1 0 0 1 0 

Severe anaemia 0 0 0 0 0 

H
IV

-E
U

 

58 53 No anaemia 15 11 2 2 0 

Mild anaemia 14 4 6 4 0 

Moderate anaemia 21 5 5 11 0 

Severe anaemia 3 1 0 2 0 

3
6

-4
7

 m
o
n

th
s 

M
al

e 

H
IV

-E
I 

7 5 No anaemia 2 0 0 2 0 

Mild anaemia 0 0 0 0 0 

Moderate anaemia 2 0 0 2 0 

Severe anaemia 1 0 0 0 1 

H
IV

-E
U

 62 23 No anaemia 7 5 1 1 0 

Mild anaemia 10 1 8 1 0 

Moderate anaemia 5 1 2 2 0 
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Characteristics No. of children At baseline No. of children in the subsequent 

12-24 months of age 

Age Gender HIV 

status 

Total Twice 

measured 

Anaemia status No. of 

children 

No 

anaemi

a 

Mild 

anaemi

a 

Moderat

e 

anaemia 

Severe 

anaemi

a 

Severe anaemia 1 0 0 1 0 

F
em

al
e 

H
IV

-E
I 

4 2 No anaemia 0 0 0 0 0 

Mild anaemia 1 1 0 0 0 

Moderate anaemia 1 0 1 0 0 

Severe anaemia 0 0 0 0 0 

H
IV

-E
U

 

67 26 No anaemia 15 8 4 3 0 

Mild anaemia 7 4 1 2 0 

Moderate anaemia 4 2 0 2 0 

Severe anaemia 0 0 0 0 0 

 

2. Morbidity. 

Characteristics No. of children At baseline No. of children in the subsequent 

12-24 months of age 

Age Gend

er 

HIV 

status 

Total Twice 

assessed 

Morbidity status No. of 

children 

No 

morbidity 

Single 

morbidity 

Multiple 

morbidity 

<
1

2
 m

o
n

th
s 

M
al

e 

H
IV

-E
I 

6 5 No morbidity 1 0 0 1 

Single morbidity 2 1 0 1 

Multiple morbidity 2 0 1 1 

H
IV

-E
U

 116 88 No morbidity 33 13 9 11 

Single morbidity 16 7 4 5 

Multiple morbidity 39 11 11 17 

F
em

al
e H

IV
-E

I 

4 2 No morbidity 0 0 0 0 

Single morbidity 0 0 0 0 

Multiple morbidity 2 0 0 2 

H
IV

-E
U

 88 67 No morbidity 30 11 6 13 

Single morbidity 18 8 3 7 

Multiple morbidity 19 4 5 10 

1
2

-2
3

 

m
o

n
th

s 

M
al

e 

H
IV

-E
I 

4 4 No morbidity 2 1 1 0 

Single morbidity 1 0 0 1 

Multiple morbidity 1 1 0 0 
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Characteristics No. of children At baseline No. of children in the subsequent 

12-24 months of age 

Age Gend

er 

HIV 

status 

Total Twice 

assessed 

Morbidity status No. of 

children 

No 

morbidity 

Single 

morbidity 

Multiple 

morbidity 

H
IV

-E
U

 45 44 No morbidity 22 8 7 7 

Single morbidity 15 4 4 7 

Multiple morbidity 7 2 2 3 

F
em

al
e H

IV
-E

I 

2 2 No morbidity 2 1 1 0 

Single morbidity 0 0 0 0 

Multiple morbidity 0 0 0 0 

H
IV

-E
U

 56 54 No morbidity 18 7 4 7 

Single morbidity 23 3 11 9 

Multiple morbidity 13 3 4 6 

2
4

-3
5

 m
o
n

th
s 

M
al

e 

H
IV

-E
I 

3 3 No morbidity 1 0 1 0 

Single morbidity 1 0 1 0 

Multiple morbidity 1 1 0 0 

H
IV

-E
U

 53 47 No morbidity 22 10 6 6 

Single morbidity 17 0 5 12 

Multiple morbidity 8 1 4 3 

F
em

al
e H

IV
-E

I 

3 3 No morbidity 1 0 1 0 

Single morbidity 1 0 1 0 

Multiple morbidity 1 1 0 0 

H
IV

-E
U

 53 47 No morbidity 22 10 6 6 

Single morbidity 17 0 5 12 

Multiple morbidity 8 1 4 3 

3
6

-4
7

 m
o
n

th
s 

M
al

e 

H
IV

-E
I 

7 6 No morbidity 2 1 1 0 

Single morbidity 2 0 0 2 

Multiple morbidity 2 0 0 2 

H
IV

-E
U

 62 58 No morbidity 29 7 8 14 

Single morbidity 18 4 4 10 

Multiple morbidity 11 2 2 7 

F
em

al
e 

H
IV

-E
I 

4 4 No morbidity 2 0 2 0 

Single morbidity 2 1 0 1 

Multiple morbidity 0 0 0 0 
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Characteristics No. of children At baseline No. of children in the subsequent 

12-24 months of age 

Age Gend

er 

HIV 

status 

Total Twice 

assessed 

Morbidity status No. of 

children 

No 

morbidity 

Single 

morbidity 

Multiple 

morbidity 

H
IV

-E
U

 67 60 No morbidity 25 7 7 11 

Single morbidity 23 4 8 11 

Multiple morbidity 12 3 6 3 
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Annexure 11. Covariates which were not found to be significant during binary logistic 

regression analysis. 

Outcome variable 1: Whether the child ever had inadequate HFA? 

Group of children HFA-1 HFA-2.1 HFA-4 

Characteristics Attributes N included p-value N included p-value N included p-value 

Caste General     91 0.068 

SC/ST/OBC   504 

Age of the mother >25 years 407 0.136 355 0.388 387 0.122 

<25 years 222 203 208 

Socio-economic crisis 

in the family 

Absent 395 0.146 353 0.147 373 0.178 

Present 234 205 222 

Mother ever initiated on 

ART 

No 27 0.214 20 0.450 24 0.192 

Yes 602 538 571 

Anaemia in the mother  Absent     56 0.060 

Present   539 

Breastfeeding of the 

child (ever) 

Absent 106 0.071 94 0.111 101 0.128 

Present 523 464 494 

Exclusive breastfeeding 

of the child (ever) 

Absent (including 

breastfeeding-not-

initiated) 

112 0.988 98 0.118 107 0.134 

Present 517 460 488 

Provision of ARV/ART 

to mother during 

breastfeeding period 

Partially/not 

covered 

120 0.209 90 0.886 114 0.265 

Fully covered 509 468 481 

Gender of the child Female 311 0.963 277 0.887 294 0.804 

Male 318 281 301 

HIV status of the child 

(ever) 

Negative 595 0.188 533 0.113 565 0.191 

Positive 34 25 30 

Coverage of any 

immunization 

Immunized for age 425 0.559 373 0.805 401 0.530 

Under-immunized 

for age 

204 185 194 

Coverage of OPV 

immunization 

Immunized for age 519 0.087 461 0.154   

Under-immunized 

for age 

110 97  
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Group of children HFA-1 HFA-2.1 HFA-4 

Characteristics Attributes N included p-value N included p-value N included p-value 

Coverage of Hepatitis B 

immunization 

Immunized for age 564 0.467 497 0.219 533 0.588 

Under-immunized 

for age 

65 61 62 

Coverage of DPT 

immunization 

Immunized for age 521 0.702 463 0.228 493 0.855 

Under-immunized 

for age 

108 95 102 

 

Group of children HFA-5 HFA-6 HFA-8.2 

Characteristics Attributes N included p-value N included p-value N included p-value 

Caste General   95 0.054   

SC/ST/OBC  526  

Age of the mother >25 years 333 0.635 402 0.137 290 0.079 

<25 years 190 219 185 

Socio-economic crisis 

in the family 

Absent 334 0.584 390 0.064 295 0.254 

Present 189 231 180 

Mother ever initiated on 

ART 

No 24 0.586 27 0.272 12 0.490 

Yes 499 594 463 

Breastfeeding of the 

child (ever) 

Absent   106 0.968   

Present  515  

Exclusive breastfeeding 

of the child (ever) 

Absent (including 

breastfeeding-not-

initiated) 

6 0.810 111 0.908 75 0.474 

Present 517 510 400 

Provision of ARV/ART 

to mother during 

breastfeeding period 

Partially/not 

covered 

98 0.119 119 0.273 81 0.812 

Fully covered 425 502 394 

Gender of the child Female 257 0.777 308 0.986 225 0.570 

Male 266 313 250 

HIV status of the child 

(ever) 

Negative 489 0.184 588 0.231 444 0.489 

Positive 34 33 31 

Coverage of any 

immunization 

Immunized for age 344 0.400 419 0.361 307 0.713 

Under-immunized 

for age 

179 202 168 
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Group of children HFA-5 HFA-6 HFA-8.2 

Characteristics Attributes N included p-value N included p-value N included p-value 

Coverage of OPV 

immunization 

Immunized for age   513 0.079 390 0.487 

Under-immunized 

for age 

 108 85 

Coverage of Hepatitis B 

immunization 

Immunized for age 

 

466 0.719 558 0.485 426 0.077 

Under-immunized 

for age 

57 63 49 

Coverage of DPT 

immunization 

Immunized for age 

 

427 0.820 514 0.719 391 0.597 

Under-immunized 

for age 

96 107 84 

 

Group of children HFA-8.4 

Characteristics Attributes N included p-value 

Caste General 5 0.999 

SC/ST/OBC 29 

Education of father Schooled 17 1.000 

Non-schooled 17 

Age of the mother >25 years 21 0.994 

<25 years 13 

Socio-economic crisis in the family Absent 19 0.996 

Present 15 

Age of the mother at the marriage >25 years 1 0.999 

<25 years 33 

Breastfeeding of the child (ever) Absent 0 NA 

Present 34 

Exclusive breastfeeding of the child 

(ever) 

Absent (including breastfeeding-not-initiated) 0 NA 

Present 34 

Provision of ARV/ART to mother 

during breastfeeding period 

Partially/not covered 12 0.994 

Fully covered 22 

Age of the child at baseline >12 months 24 1.000 

<12 months 10 

Gender of the child Female 13 0.996 
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Group of children HFA-8.4 

Characteristics Attributes N included p-value 

Male 21 

HIV status of the child (ever) Negative 0 NA 

Positive 34 

Delay in starting ART to the child 

after detecting HIV infection 

>90 days 18 0.995 

<90 days 16 

Coverage of any immunization Immunized for age 23 1.000 

Under-immunized for age 11 

Coverage of OPV immunization Immunized for age 25 0.998 

Under-immunized for age 9 

Coverage of DPT immunization Immunized for age 27 0.997 

Under-immunized for age 7 

 

Outcome variable 2: Whether the child ever had inadequate WFA? 

Group of children WFA-1 WFA-4 WFA-6 

Characteristics Attributes N included p-value N included p-value N included p-value 

Family size >5 70 0.660 70 0.824 69 0.588 

<5 511 495 506 

Safely managed 

sanitation 

Used 93 0.197 93 0.425 92 0.139 

Lacked 488 472 483 

Acute morbidity among 

mothers 

Absent   383 0.557   

Present  182  

Vitamin deficiency 

among mothers 

Absent   202 0.053   

Present  363  

Composite nutrition 

indicator of sickness 

among mothers 

Not indicated   415 0.911   

Indicated  150  

Composite sickness 

indicator among 

mothers 

Not indicated   264 0.313   

Indicated  301  

Exclusive breastfeeding 

of the child (ever) 

Absent (including 

breastfeeding-not-

initiated) 

106 0.413 103 0.585 106 0.415 
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Group of children WFA-1 WFA-4 WFA-6 

Characteristics Attributes N included p-value N included p-value N included p-value 

Present 475 462 469 

Mixed feeding of the 

child (ever) 

Absent     234 0.787 

Present   341 

Age of the child at 

baseline 

>12 months 400 0.149 387 0.123 398 0.103 

<12 months 181 178 177 

Gender of the child Female 290 0.070 282 0.059 288 0.096 

Male 291 283 287 

HIV status of the child 

(ever) 

Negative 551 0.358 536 0.580 546 0.256 

Positive 30 29 29 

Coverage of any 

immunization 

Immunized for age 399 0.310 389 0.453 395 0.241 

Under-immunized 

for age 

182 176 180 

 

Group of children WFA-7.1 WFA-8.2 

Characteristics Attributes N included p-value N included p-value 

Family size >5 64 0.405 54 0.558 

<5 464 383 

Education of father Schooled   300 0.100 

Non-schooled  137 

Safely managed sanitation Used 85 0.077   

Lacked 443  

Breastfeeding of the child (ever) Absent   66 0.999 

Present  371 

Exclusive breastfeeding of the child 

(ever) 

Absent (including 

breastfeeding-not-initiated) 

99 0.983 70 0.999 

Present 429 367 

Age of the child at baseline >12 months 400 0.149 284 0.565 

<12 months 128 153 

Gender of the child Female   209 0.825 

Male  228 

HIV status of the child (ever) Negative 501 0.105 410 0.345 

Positive 27 27 
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Group of children WFA-7.1 WFA-8.2 

Characteristics Attributes N included p-value N included p-value 

Coverage of any immunization Immunized for age 368 0.175 285 0.369 

Under-immunized for age 160 152 

Coverage of MMR immunization Immunized for age 404 0.114   

Under-immunized for age 124  

Anaemia status of the child (ever) Mild anaemia   138 0.071 

Moderate/severe anaemia  299 

 

Outcome variable 3: Whether the child ever had inadequate HCFA? 

Group of children HCFA-1 HCFA-2.1 HCFA-3 

Characteristics Attributes N included p-value N included p-value N included p-value 

Age of the mother >25 years 418 0.720 365 0.922 388 0.970 

<25 years 224 205 214 

Whether mother 

working? 

Yes 210 0.503 176 0.569 185 0.971 

No 432 394 417 

Mother ever initiated on 

ART 

No 29 0.456 21 0.655 0 NA 

Yes 613 549 602 

Delay in starting ART 

for the mother after 

detecting HIV infection 

31+ days     334 0.424 

<30 days   268 

Antenatal care among 

mothers 

Full ANC received 391 0.113 343 0.313 363 0.131 

No/Partial ANC 

received 

251 227 239 

Place of delivery of 

mother 

Health care 

facility 

612 0.172 546 0.185 573 0.159 

Others 30 24 29 

Breastfeeding of the 

child (ever) 

Absent 112 0.072 100 0.296 106 0.083 

Present 530 470 496 

Provision of ARV/ART 

to the mother during 

breastfeeding period 

Partially/not 

covered 

122 0.214 91 0.993 86 0.424 

Fully covered 520 479 516 

Gender of the child Female 315 0.054 281 0.105 296 0.066 

Male 327 289 306 
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Group of children HCFA-1 HCFA-2.1 HCFA-3 

Characteristics Attributes N included p-value N included p-value N included p-value 

HIV status of the child 

(ever) 

Negative 608 0.269 545 0.432 569 0.514 

Positive 34 25 33 

Coverage of any 

immunization 

Immunized for age 430 0.272 377 0.415 399 0.280 

Under-immunized 

for age 

212 193 203 

Coverage of OPV 

immunization 

Immunized for age 524 0.451 465 0.986 489 0.515 

Under-immunized 

for age 

118 105 113 

Coverage of Hepatitis B 

immunization 

Immunized for age 572 0.840 504 0.527 533 0.824 

Under-immunized 

for age 

70 66 69 

Coverage of DPT 

immunization 

Immunized for age 527 0.292 468 0.772 493 0.318 

Under-immunized 

for age 

115 102 109 

Anaemia in the  child Absent 155 0.106 135 0.139 136 0.127 

Present 487 435 466 

Death of the child 

during study 

Absent 638 0.168 566 0.206 598 0.172 

Present 4 4 4 

 

Group of children HCFA-4 HCFA-4.4 HCFA-6 

Characteristics Attributes N included p-value N included p-value N included p-value 

Caste General   25 0.998   

SC/ST/OBC  139  

Age of the mother >25 years 393 0.696 118 0.287 412 0.585 

<25 years 211 46 220 

Whether mother 

working? 

Yes 199 0.466 57 0.837 206 0.844 

No 405 107 426 

Type of house Pukka house with 

electricity 

  15 0.135   

Others  149  

Mother ever initiated on 

ART 

No 28 0.490 7 0.768 29 0.486 

Yes 576 157 603 
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Group of children HCFA-4 HCFA-4.4 HCFA-6 

Characteristics Attributes N included p-value N included p-value N included p-value 

ART status of mother On ART 501 0.827     

Not on ART 103   

Composite sickness 

indicator among 

mothers 

Not indicated 280 0.312     

Indicated 324   

Composite sickness 

indicated among 

mothers involving 

nutrition criteria 

Nutrition criteria 

in isolation 

  89 0.342   

Nutrition criteria 

in combination 

 75  

Antenatal care among 

mothers 

Full ANC received 363 0.139 105 0.716 385 0.138 

No/Partial ANC 

received 

241 59 247 

Place of delivery of 

mother 

Health care 

facility 

575 0.154 156 0.999 602 0.165 

Others 29 8 30 

Breastfeeding of the 

child (ever) 

Absent 103 0.076 29 0.427 112 0.576 

Present 501 135 520 

Provision of ARV/ART 

to the mother during 

breastfeeding period 

Partially/not 

covered 

112 0.353 36 0.327 121 0.194 

Fully covered 492 128 511 

Gender of the child Female 80 0.078     

Male 84   

HIV status of the child 

(ever) 

Negative 572 0.288 148 0.136 599 0.146 

Positive 32 16 33 

Coverage of any 

immunization 

Immunized for age 400 0.538   424 0.263 

Under-immunized 

for age 

204  208 

Coverage of OPV 

immunization 

Immunized for age 492 0.832 135 0.781 518 0.332 

Under-immunized 

for age 

112 29 114 

Coverage of Hepatitis B 

immunization 

Immunized for age 537 0.747 147 0.092 564 0.826 

Under-immunized 

for age 

67 17 68 
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Group of children HCFA-4 HCFA-4.4 HCFA-6 

Characteristics Attributes N included p-value N included p-value N included p-value 

Coverage of DPT 

immunization 

Immunized for age 495 0.618 134 0.837 520 0.292 

Under-immunized 

for age 

109 30 112 

Anaemia in the  child Absent 141 0.166 31 0.212 150 0.123 

Present 463 133 482 

Death of the child 

during study 

Absent 600 0.160 164 NA 628 0.149 

Present 4 0 4 

 

Group of children HCFA-7 HCFA-7.1 HCFA-8.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Age of the mother >25 years 404 0.512 387 0.714 178 0.741 

<25 years 210 186 113 

Whether mother 

working? 

Yes 204 0.487 194 0.682 101 0.936 

No 410 379 190 

Type of house Pukka house with 

electricity 

    24 0.112 

Others   267 

Mother ever initiated on 

ART 

No 29 0.995 29 0.680 11 0.379 

Yes 585 544 280 

Antenatal care among 

mothers 

Full ANC received 377 0.180 357 0.231 187 0.791 

No/Partial ANC 

received 

237 216 104 

Place of delivery of 

mother 

Health care 

facility 

586 0.544 546 0.578 277 0.077 

Others 28 27 14 

Breastfeeding of the 

child (ever) 

Absent 109 0.064 106 0.123 47 0.514 

Present 505 467 244 

Provision of ARV/ART 

to the mother during 

breastfeeding period 

Partially/not 

covered 

121 0.066 118 0.162 61 0.861 

Fully covered 493 455 230 

Gender of the child Female 304 0.087 283 0.283 149 0.916 
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Group of children HCFA-7 HCFA-7.1 HCFA-8.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Male 310 290 142 

HIV status of the child 

(ever) 

Negative 582 0.311 542 0.246 271 0.529 

Positive 32 31 20 

Coverage of any 

immunization 

Immunized for age 417 0.214 392 0.202 198 0.751 

Under-immunized 

for age 

197 181 93 

Coverage of OPV 

immunization 

Immunized for age 511 0.351 483 0.317 253 0.821 

Under-immunized 

for age 

103 90 38 

Coverage of Hepatitis B 

immunization 

Immunized for age 559 0.799 531 0.903 270 0.918 

Under-immunized 

for age 

55 42 21 

Coverage of DPT 

immunization 

Immunized for age 513 0.281 485 0.235 251 0.739 

Under-immunized 

for age 

101 88 40 

Coverage of Measles 

immunization 

Immunized for age 561 0.804     

Under-immunized 

for age 

53   

Coverage of MMR 

immunization 

Immunized for age   433 0.129   

Under-immunized 

for age 

 140  

Anaemia in the  child Absent 141 0.171     

Present 473   

Death of the child 

during study 

Absent 612 0.999 572 1.000 289 0.358 

Present 2 1 2 

 

Group of children HCFA-8.2 HCFA-8.3 HCFA-8.4 

Characteristics Attributes N included p-value N included p-value N included p-value 

Caste General     3 0.659 

SC/ST/OBC   20 

Age of the mother >25 years 300 0.725 325 0.783 15 0.495 

<25 years 187 188 8 



707 

 

Group of children HCFA-8.2 HCFA-8.3 HCFA-8.4 

Characteristics Attributes N included p-value N included p-value N included p-value 

Whether mother 

working? 

Yes 148 0.417 166 0.360 3 1.000 

No 339 347 20 

Type of house Pukka electrified 

house 

    2 1.000 

Others   21 

Mother ever initiated on 

ART 

No 13 0.420 20 0.998 1 1.000 

Yes 474 493 22 

Antenatal care among 

mothers 

Full ANC received 298 0.290 303 0.376 11 0.998 

No/Partial ANC 

received 

189 210 12 

Place of delivery of 

mother 

Health care 

facility 

462 0.795 489 0.528 21 1.000 

Others 25 24 2 

Breastfeeding of the 

child (ever) 

Absent 76 0.098 90 0.309 0 NA 

Present 411 423 23 

Provision of ARV/ART 

to the mother during 

breastfeeding period 

Partially/not 

covered 

82 0.127 97 0.571 8 0.212 

Fully covered 405 416 15 

Age of the child at 

baseline 

>12 months     17 0.998 

<12 months   6 

Gender of the child Female   255 0.136 9 0.495 

Male  258 14 

HIV status of the child 

(ever) 

Negative 456 0.778 485 0.224 0 NA 

Positive 31 28 23 

Duration of total life of 

the child on ART 

>50%     10 0.350 

<50%   13 

Coverage of any 

immunization 

Immunized for age 311 0.451 348 0.304 18 1.000 

Under-immunized 

for age 

176 165 5 

Coverage of OPV 

immunization 

Immunized for age 394 0.728 430 0.730 19 0.998 

Under-immunized 

for age 

93 83 4 
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Group of children HCFA-8.2 HCFA-8.3 HCFA-8.4 

Characteristics Attributes N included p-value N included p-value N included p-value 

Coverage of Hepatitis B 

immunization 

Immunized for age 433 0.899 463 0.853 22 1.000 

Under-immunized 

for age 

54 50 1 

Coverage of DPT 

immunization 

Immunized for age 396 0.710 432 0.580 19 0.998 

Under-immunized 

for age 

91 81 4 

Acute morbidity events 

among children per 

month of follow-up 

<0.5 per month   407 0.112   

>0.5 per month  106  

Anaemia in the  child Absent   111 0.127 3 0.495 

Present  402 20 

Death of the child 

during study 

Absent 484 0.999 511 0.999 23 NA 

Present 3 2 0 

 

Outcome variable 4: Whether the child ever had inadequate MUACFA? 

Group of children MUACFA-1 MUACFA-4 MUACFA-6 

Characteristics Attributes N included p-value N included p-value N included p-value 

Family size >5 70 0.119 70 0.104 69 0.089 

<5 513 497 506 

Education of father Schooled 394 0.164 384 0.160 390 0.447 

Non-schooled 189 183 185 

Place of delivery of 

mother 

Health care 

facility 

561 0.473 546 0.379 553 0.554 

Others 22 21 22 

Age of the child at 

baseline 

>12 months 402 0.127 389 0.160 398 0.118 

<12 months 181 178 177 

Gender of the child Female 290 0.168 282 0.235 288 0.167 

Male 293 285 287 

Death of child during 

study period 

Absent 581 0.314 565 0.231 573 0.273 

Present 2 2 2 
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Group of children MUACFA-8.1 MUACFA-8.2 

Characteristics Characteristics N included p-value N included p-value 

Family size >5 36 0.294 54 0.053 

<5 224 385 

Education of father Schooled 171 0.483 301 0.198 

Non-schooled 89 138 

Place of delivery of mother Health care facility 250 0.411 422 0.847 

Others 10 17 

Age of the child at baseline >12 months 181 0.983 286 0.351 

<12 months 79 153 

Gender of the child Female   209 0.104 

Male  230 

Persistence of vitamin/mineral 

deficiency among ever deficient 

children 

<50% of time 205 0.133   

>50% of time 55  

Vitamin A deficiency in the child Not indicated   372 0.177 

Indicated  67 

Anaemia status of the child (ever) Mild anaemia   138 0.185 

Moderate/severe 

anaemia 

 301 

Death of child during study period Absent 259 1.000 438 1.000 

Present 1 1 

 

Outcome variable 5: Whether the child ever had anaemia? 

Group of children Hb-1 Hb-2.1 Hb-3 

Characteristics Attributes N included p-value N included p-value N included p-value 

Whether mother 

working? 

Yes 205 0.137 176 0.218 181 0.216 

No 428 394 413 

Mother ever initiated on 

ART 

No     0 NA 

Yes   594 

Age of mother at start 

of ART (years) 

>25 years     219 0.771 

<25 years   375 

Mother's ART/ARV 

status during pregnancy 

On ARV/ART 570 0.255   541 0.549 

Not on ARV/ART 63  53 
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Group of children Hb-1 Hb-2.1 Hb-3 

Characteristics Attributes N included p-value N included p-value N included p-value 

Duration of ART/ARV 

given to the mother 

during pregnancy 

<30 days   148 0.281   

31+ days  422  

Breastfeeding of the 

child (ever) 

Absent 108 0.097 100 0.094   

Present 525 470  

Provision of ARV/ART 

to mother during 

breastfeeding period 

Partially/not 

covered 

120 0.565 91 0.585 85 0.865 

Fully covered 513 479 509 

Age of the child at 

baseline 

>12 months 429 0.340 372 0.582 391 0.598 

<12 months 204 198 203 

Gender of the child Female 310 0.068 281 0.111 292 0.058 

Male 323 289 302 

HIV status of the child 

(ever) 

Negative 599 0.078 545 0.148 561 0.140 

Positive 34 25 33 

Inadequate WFA among 

children (ever) 

Absent 235 0.307 213 0.529 222 0.573 

Present 398 357 372 

Inadequate HCFA 

among children (ever) 

Absent 479 0.247 427 0.389 443 0.377 

Present 154 143 151 

Any inadequate 

anthropometric 

measurement for age 

among children (ever) 

Absent 112 0.943 102 0.685 104 0.901 

Present 521 468 490 

 

Group of children Hb-4 Hb-5 Hb-7.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Age of the mother >25 years     381 0.083 

<25 years   186 

Whether mother 

working? 

Yes 188 0.280 171 0.060 190 0.163 

No 410 344 377 

BMI of mothers Normal and above 278 0.463     

Underweight 320   

Not indicated 436 0.493     
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Group of children Hb-4 Hb-5 Hb-7.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Composite nutrition 

indicator of sickness 

among mothers 

Indicated 162   

Mother's ART/ARV 

status during pregnancy 

On ARV/ART 541 0.525 460 0.333 505 0.164 

Not on ARV/ART 57 55 62 

Breastfeeding of the 

child (ever) 

Absent 103 0.115   103 0.091 

Present 495  464 

Breastfeeding duration 

for the child 

<29 weeks   217 0.887   

>29 weeks  298  

Provision of ARV/ART 

to mother during 

breastfeeding period 

Partially/not 

covered 

113 0.414 98 0.738 116 0.855 

Fully covered 485 417 451 

Age of the child at 

baseline 

>12 months 402 0.444 340 0.556   

<12 months 196 175  

Gender of the child Female 293 0.054 253 0.087 280 0.234 

Male 305 262 287 

HIV status of the child 

(ever) 

Negative   482 0.200 536 0.061 

Positive  33 31 

Coverage of any 

immunization 

Immunized for 

age 

  338 0.261   

Under-immunized 

for age 

 177  

Coverage of MMR 

immunization 

Immunized for 

age 

    427 0.368 

Under-immunized 

for age 

  140 

Acute morbidity among 

children (ever) 

Absent     99 0.320 

Present   468 

Inadequate WFA among 

children (ever) 

Absent 221 0.355 174 0.227 215 0.656 

Present 377 341 352 

Inadequate HCFA 

among children (ever) 

Absent 454 0.323 380 0.258 451 0.243 

Present 144 135 116 
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Group of children Hb-4 Hb-5 Hb-7.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Any inadequate 

anthropometric 

measurement for age 

among children (ever) 

Absent 108 0.606 79 0.846 106 0.979 

Present 490 436 461 

 

Outcome variable 6: Whether the child ever had acute morbidity? 

Group of children AMP-1 AMP-4 AMP-4.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Caste General     61 0.438 

SC/ST/OBC   335 

Environment where 

child lives 

With mother 593 0.053 590 0.166 372 0.385 

Without mother's care 42 30 24 

Socio-economic 

crisis in the family 

Absent   392 0.092 238 0.451 

Present  228 158 

HIV clinical stage of 

mother 

Stage 1   157 0.106 97 0.136 

Stage 2 or more  463 299 

Acute morbidity 

among mothers 

Absent   421 0.198   

Present  199  

BMI of mothers Normal and above   290 0.484   

Underweight  330  

Composite sickness 

indicator among 

mothers 

Not indicated   286 0.493   

Indicated  334  

Any drug history 

during pregnancy or 

after delivery 

Absent 618 0.998 604 0.998 382 0.998 

Present 17 16 14 

Age of the child at 

baseline 

>12 months 428 0.861 416 0.955 277 0.978 

<12 months 207 204 119 

Gender of the child Female 312 0.680 303 0.726 198 0.860 

Male 323 317 198 

HIV status of the 

child (ever) 

Negative 602 0.857 588 0.958 372 0.126 

Positive 33 32 24 
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Group of children AMP-1 AMP-4 AMP-4.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Coverage of OPV 

immunization 

Immunized for age 519 0.950 509 0.646 317 0.377 

Under-immunized for 

age 

116 111 79 

Coverage of DPT 

immunization 

Immunized for age     318 0.279 

Under-immunized for 

age 

  78 

Vitamin A 

deficiency in the 

child 

Not indicated 542 0.089 529 0.088 322 0.290 

Indicated 93 91 74 

 

Group of children AMP-4.3 AMP-4.4 AMP-5 

Characteristics Attributes N included p-value N included p-value N included p-value 

Caste General 23 0.611 25 0.615   

SC/ST/OBC 176 138  

Type of family Joint/three-generation 85 0.155 53 0.336 227 0.421 

Nuclear 114 110 289 

Environment where 

child lives 

With mother 185 0.630 157 0.873   

Without mother's care 14 6  

Socio-economic 

crisis in the family 

Absent 104 0.886 100 0.885 331 0.255 

Present 95 63 185 

HIV clinical stage of 

mother 

Stage 1   36 0.491   

Stage 2 or more  127  

Any drug history 

during pregnancy or 

after delivery 

Absent 191 0.539 157 0.999 501 0.998 

Present 8 6 15 

Age of the child at 

baseline 

>12 months 131 0.770 121 0.363 340 0.298 

<12 months 68 42 176 

Gender of the child Female 104 0.326 80 0.268 255 0.617 

Male 95 83 261 

HIV status of the 

child (ever) 

Negative 187 0.599 147 0.353 484 0.849 

Positive 12 16 32 

Immunized for age 163 0.876 135 0.097 421 0.526 
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Group of children AMP-4.3 AMP-4.4 AMP-5 

Characteristics Attributes N included p-value N included p-value N included p-value 

Coverage of OPV 

immunization 

Under-immunized for 

age 

36 28 95 

Coverage of DPT 

immunization 

Immunized for age   134 0.118   

Under-immunized for 

age 

 29  

Vitamin A 

deficiency in the 

child 

Not indicated 156 0.957 129 0.714 440 0.066 

Indicated 43 34 76 

Anaemia in the child Absent 46 0.062 31 0.469   

Present 153 132  

 

Group of children AMP-7 

Characteristics Attributes N included p-

value 

Type of family Joint/three-generation 272 0.085 

Nuclear 336 

Environment where child lives With mother 566 0.083 

Without mother's care 42 

HIV clinical stage of mother Stage 1 153 0.058 

Stage 2 or more 455 

Any drug history during 

pregnancy or after delivery 

Absent 591 0.998 

Present 17 

Age of the child at baseline >12 months 428 0.553 

<12 months 180 

Gender of the child Female 302 0.677 

Male 306 

HIV status of the child (ever) Negative 577 0.873 

Positive 31 

Coverage of OPV 

immunization 

Immunized for age 506 0.259 

Under-immunized for age 102 

Coverage of DPT 

immunization 

Immunized for age 508 0.187 

Under-immunized for age 100 
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Group of children AMP-7 

Characteristics Attributes N included p-

value 

Vitamin A deficiency in the 

child 

Not indicated 515 0.107 

Indicated 93 

 

Outcome variable 7: Whether the child ever had acute morbidity >0.5 per month? 

Group of children AMB-1 AMB-2 AMB-2.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Type of family Joint/three-

generation 

    228 0.063 

Nuclear   241 

HIV clinical stage of 

mother 

Stage 1 126 0.279 116 0.143 109 0.198 

Stage 2+ 397 376 360 

Gender of the child Female 257 0.710 246 0.871 234 0.829 

Male 266 246 235 

HIV status of the child 

(ever) 

Negative   470 0.061   

Positive  22  

Coverage of OPV 

immunization 

Immunized for age 438 0.897 409 0.968 391 0.931 

Under-immunized 

for age 

85 83 78 

Inadequate HCFA 

among children (ever) 

Absent 396 0.275 370 0.307 350 0.388 

Present 127 122 119 

Vitamin/mineral 

deficiency among 

children 

Absent 253 0.202 238 0.296 224 0.517 

Present 270 254 245 

 

Group of children AMB-4 AMB-4.1 AMB-4.3 

Characteristics Attributes N included p-value N included p-value N included p-value 

Type of family Joint/three-

generation 

233 0.055 141 0.479 77 0.996 

Nuclear 276 191 101 

HIV clinical stage of 

mother 

Stage 1 119 0.496 74 0.061 24 0.288 

Stage 2+ 390 258 154 
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Group of children AMB-4 AMB-4.1 AMB-4.3 

Characteristics Attributes N included p-value N included p-value N included p-value 

Composite morbidity 

indicator of sickness 

among mothers 

Not indicated 413 0.053     

Indicated 96   

Gender of the child Female 251 0.577 167 0.573 95 0.130 

Male 258 165 83 

HIV status of the child 

(ever) 

Negative   308 0.065 165 0.335 

Positive  24 13 

Coverage of OPV 

immunization for age 

Immunized for age 426 0.855 270 0.751 152 0.216 

Under-immunized 

for age 

83 62 26 

Inadequate HCFA 

among children (ever) 

Absent 384 0.270 261 0.126 133 0.267 

Present 125 71 45 

Vitamin/mineral 

deficiency among 

children 

Absent 248 0.192 156 0.291 80 0.558 

Present 261 176 98 

 

Group of children AMB 4.4 AMB-8.1 AMB 8.3.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Type of family Joint/three-

generation 

125 0.833   131 0.083 

Nuclear 158  169 

Safely managed 

drinking water 

Used 140 0.117 143 0.077   

Lacked 143 127  

HIV clinical stage of 

mother 

Stage 1   60 0.142 78 0.375 

Stage 2+  210 222 

Age of the child at 

baseline 

>12 months     290 0.859 

<12 months   10 

Gender of the child Female 145 0.704 136 0.636 156 0.400 

Male 138 134 144 

Coverage of OPV 

immunization 

Immunized for age 228 0.375 236 0.057 282 0.578 

Under-immunized 

for age 

55 34 18 

Absent     261 0.052 
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Group of children AMB 4.4 AMB-8.1 AMB 8.3.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Sickness absenteeism 

at an institution 

Present   39 

Inadequate HCFA 

among children (ever) 

Absent 205 0.205 200 0.453 279 0.622 

Present 78 70 21 

Vitamin/mineral 

deficiency among 

children 

Absent 139 0.595   139 0.209 

Present 144  161 

Maximum no. of 

deficient 

vitamins/minerals 

ever indicated in the 

child 

1-6   140 0.419   

>6  130  

Vitamin A deficiency 

in the child 

Not indicated 227 0.174 178 0.646   

Indicated 56 92  

Outcome variable 8: HIV infection in the child ever. 

Group of children HIV-1 HIV-2 HIV-2.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Education of father Schooled 395 0.809 389 0.671 380 0.866 

Non-schooled 183 170 157 

Antenatal care among 

mothers 

Full ANC received 346 0.614 334 0.218 319 0.359 

No/Partial ANC 

received 

232 225 218 

Mother's ART/ARV 

status during 

pregnancy 

On ARV/ART 532 0.587 532 0.539 529 0.328 

Not on ARV/ART 46 27 8 

CD4 count of mother 

closest to the date of 

delivery 

>500     232 0.059 

<500   305 

Breastfeeding of the 

child (ever) 

Absent 97 0.996 97 0.996 89 0.996 

Present 481 462 448 

Maternal PPTCT 

strategies during the 

pregnancy 

Undertaken 559 0.068     

Not undertaken 19   
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Group of children HIV-1 HIV-2 HIV-2.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Coverage of maternal 

PPTCT strategies 

during the pregnancy 

Any two or more 

strategies 

 

 

 296 0.708   

Any one strategy  263  

Coverage of maternal 

PPTCT strategies 

involving ARV/ART 

during the pregnancy 

Undertaken in 

combination 

    292 0.681 

Undertaken in 

isolation 

  245 

Age of the child at 

baseline 

>12 months 385 0.487 367 0.390 350 0.384 

<12 months 193 192 187 

Gender of the child Female 282 0.694 274 0.962 262 0.747 

Male 296 285 275 

Acute morbidity 

among children (ever) 

Absent 112 0.439 108 0.595 103 0.361 

Present 466 451 434 

Inadequate HFA ever Absent 150 0.100 147 0.272 144 0.281 

Present 428 412 393 

Inadequate WFA ever Absent 211 0.222 201 0.080   

Present 367 358  

Inadequate HCFA 

ever 

Absent 435 0.885 418 0.831 400 0.755 

Present 143 141 137 

Ever any inadequate 

anthropometry score 

for age 

Absent 101 0.806 98 0.996 95 0.996 

Present 477 461 442 

Vitamin/mineral 

deficiency among 

children 

Absent 312 0.571 304 0.625 291 0.676 

Present 266 255 246 

Anaemia in the child Absent 135 0.995 130 0.995 125 0.995 

Present 443 429 412 

Death of child during 

the study 

Absent 574 0.269 555 0.157 533 0.131 

Present 4 4 4 

 

Group of children HIV-3 HIV-4 HIV-5.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Education of father Schooled 384 0.735 368 0.491 235 0.932 
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Group of children HIV-3 HIV-4 HIV-5.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Non-schooled 168 172 109 

Delay in starting ART 

for the mother after 

detecting HIV 

infection 

31+ days 298 0.271     

<30 days 254   

ART status of mother On ART   464 0.093   

Not on ART  76  

Composite morbidity 

indicator of sickness 

among mothers 

Not indicated   455 0.637   

Indicated  85  

BMI of mothers Normal and above   253 0.555   

Underweight  287  

Composite sickness 

indicator among 

mothers 

Not indicated   243 0.495   

Indicated  297  

Antenatal care among 

mothers 

Full ANC received 327 0.652 320 0.262 206 0.902 

No/Partial ANC 

received 

225 220 138 

Mother's ART/ARV 

status during 

pregnancy 

On ARV/ART 509 0.629 500 0.132 318 0.771 

Not on ARV/ART 43 40 26 

Breastfeeding of the 

child (ever) 

Absent 93 0.996 88 0.996 0 NA 

Present 459 452 344 

Duration of mixed 

feeding 

<2 weeks     58 0.907 

>2 weeks   286 

Maternal PPTCT 

strategies during the 

pregnancy 

Undertaken 535 0.075 523 0.183 328 0.066 

Not undertaken 17 17 16 

Age of the child at 

baseline 

>12 months 359 0.516 352 0.806 209 0.478 

<12 months 193 188 135 

Gender of the child Female 273 0.591 262 0.862 169 0.372 

Male 279 278 175 

Absent 106 0.476 108 0.772 68 0.503 
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Group of children HIV-3 HIV-4 HIV-5.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Acute morbidity 

among children (ever) 

Present 446 432 276 

Inadequate HFA ever Absent 140 0.113 143 0.114 70 0.152 

Present 412 397 274 

Inadequate WFA ever Absent 202 0.253 198 0.584 113 0.379 

Present 350 342 231 

Inadequate HCFA 

ever 

Absent 410 0.826 404 0.773 243 0.589 

Present 142 136 101 

Ever any inadequate 

anthropometry score 

for age 

Absent 95 0.843 97 0.481 44 0.213 

Present 457 443 300 

Vitamin/mineral 

deficiency among 

children 

Absent 298 0.550 294 0.371 183 0.645 

Present 254 246 161 

Vitamin A deficiency 

in the child 

Not indicated   462 0.052   

Indicated  78  

Anaemia in the child Absent 122 0.996 122 0.995 64 0.996 

Present 430 418 280 

Death of child during 

the study 

Absent 548 0.305 536 0.216 342 0.109 

Present 4 4 2 

 

Group of children HIV-5.2 HIV-6 HIV-6.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Education of father Schooled 145 0.203 389 0.707 206 0.445 

Non-schooled 56 182 74 

Antenatal care among 

mothers 

Full ANC received 119 0.072 343 0.516 162 0.084 

No/Partial ANC 

received 

82 228 118 

Mother's ART/ARV 

status during 

pregnancy 

On ARV/ART 189 0.590 525 0.547 265 0.618 

Not on ARV/ART 12 46 15 

Breastfeeding of the 

child (ever) 

Absent 0 NA 97 0.996 29 0.997 

Present 201 474 251 
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Group of children HIV-5.2 HIV-6 HIV-6.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Mixed feeding of the 

child (ever) 

Absent   227 0.634   

Present  344  

Mixed feeding of the 

child during the study 

Absent     79 0.631 

Present   201 

Duration of mixed 

feeding during the 

study 

<2 weeks 27 0.597     

>2 weeks 174   

Provision of 

ARV/ART to mother 

during breastfeeding 

period 

Fully covered 197 0.290   272 0.563 

Partially/not covered 4  8 

Maternal PPTCT 

strategies during the 

pregnancy 

Undertaken 198 0.296 552 0.073 277 0.347 

Not undertaken 3 19 3 

Age of the child at 

baseline 

>12 months 69 0.983 383 0.662 96 0.974 

<12 months 132 188 184 

Gender of the child Female 90 0.222 279 0.812 128 0.625 

Male 111 292 152 

Acute morbidity 

among children (ever) 

Absent 40 0.516 110 0.856 53 0.380 

Present 161 461 227 

History of CPT for the 

child (ever) 

Present 161 0.272   222 0.365 

Absent 40  58 

Inadequate HFA ever Absent 25 0.301 147 0.124 41 0.335 

Present 176 424 239 

Inadequate WFA ever Absent 59 0.810 208 0.397 89 0.559 

Present 142 363 191 

Inadequate HCFA 

ever 

Absent 104 0.775 432 0.739 146 0.819 

Present 97 139 134 

Inadequate MUACFA 

ever 

Absent 135 0.191   199 0.062 

Present 66  81 

Ever any inadequate 

anthropometry score 

for age 

Absent 17 0.391 100 0.794 27 0.516 

Present 184 471 253 
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Group of children HIV-5.2 HIV-6 HIV-6.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Vitamin/mineral 

deficiency among 

children 

Absent 109 0.727 305 0.417 155 0.944 

Present 92 266 125 

Vitamin A deficiency 

in the child 

Not indicated     248 0.065 

Indicated    32 

Anaemia in the child Absent 21 0.322 132 0.995 32 0.998 

Present 180 439 248 

Death of child during 

the study 

Absent   567 0.230   

Present  4  

 

Group of children HIV-6.2 HIV-7 HIV-8.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Education of father Schooled 205 0.573 377 0.653 176 0.488 

Non-schooled 72 176 90 

Antenatal care among 

mothers 

Full ANC received 159 0.090 334 0.540 172 0.738 

No/Partial ANC 

received 

118 219 94 

Mother's ART/ARV 

status during 

pregnancy 

On ARV/ART 262 0.683 507 0.590 242 0.381 

Not on ARV/ART 15 46 24 

Breastfeeding of the 

child (ever) 

Absent 27 0.998 94 0.996 40 0.997 

Present 250 459 226 

Food with minimum 

dietary diversity 

Ensured every time 33 0.998     

Not ensured every 

time 

244   

Food with minimum 

dietary frequency 

Ensured every time 71 0.266     

Not ensured every 

time 

206   

Minimum acceptable 

food 

Ensured every time 18 1.000     

Not ensured every 

time 

259   

Fully covered 269 0.442     
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Group of children HIV-6.2 HIV-7 HIV-8.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Provision of 

ARV/ART to mother 

during breastfeeding 

period 

Partially/not 

covered 

8   

Maternal PPTCT 

strategies during the 

pregnancy 

Undertaken 274 0.372 534 0.083 255 0.095 

Not undertaken 3 19 11 

Age of the child at 

baseline 

>12 months 96 0.926 385 0.533 187 0.783 

<12 months 181 168 79 

Gender of the child Female 125 0.871 272 0.746 137 0.604 

Male 152 281 129 

Coverage of Measles 

immunization 

Immunized for age   502 0.243   

Under-immunized 

for age 

 51  

Acute morbidity 

among children (ever) 

Absent 51 0.426 102 0.843 22 0.692 

Present 226 451 244 

History of CPT for the 

child (ever) 

Present 219 0.416     

Absent 58   

Inadequate HFA ever Absent 41 0.321 145 0.115 65 0.500 

Present 236 408 201 

Inadequate WFA ever Absent 88 0.604 204 0.406 94 0.618 

Present 189 349 172 

Inadequate HCFA 

ever 

Absent 143 0.995 424 0.632 197 0.474 

Present 134 129 69 

Inadequate MUACFA 

ever 

Absent 198 0.054     

Present 79   

Ever any inadequate 

anthropometry score 

for age 

Absent 27 0.517 99 0.838 47 0.821 

Present 250 454 219 

Vitamin/mineral 

deficiency among 

children 

Absent 156 0.710 291    

Present 121 262  

1-6     138 0.066 
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Group of children HIV-6.2 HIV-7 HIV-8.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Maximum no. of 

deficient 

vitamins/minerals 

ever indicated in the 

child 

>6   128 

Persistence of 

vitamin/ mineral 

deficiency among ever 

deficient children 

<50%     207 0.655 

>50%   59 

Vitamin A deficiency 

in the child 

Not indicated 245 0.071   181 0.126 

Indicated 32  85 

Anaemia in the child Absent 30 0.286 123 0.238 44 0.997 

Present 247 430 222 

Death of child during 

the study 

Absent   551  264 0.792 

Present  2 2 

 

Group of children HIV-8.2 HIV-8.3 HIV-8.3.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Education of father Schooled 302 0.809 316 0.896 204 0.109 

Non-schooled 141 150 114 

Antenatal care among 

mothers 

Full ANC received 265 0.614 271 0.882 206 0.583 

No/Partial ANC 

received 

178 195 112 

Mother's ART/ARV 

status during 

pregnancy 

On ARV/ART 410 0.587   286 0.921 

Not on ARV/ART 33  32 

Breastfeeding of the 

child (ever) 

Absent 65 0.996 78 0.994 69 0.996 

Present 378 388 249 

Maternal PPTCT 

strategies during the 

pregnancy 

Undertaken 429 0.068 451 0.514 302 0.055 

Not undertaken 14 15 16 

Age of the child at 

baseline 

>12 months 282 0.487 313 0.473 309 0.422 

<12 months 161 153 9 



725 

 

Group of children HIV-8.2 HIV-8.3 HIV-8.3.1 

Characteristics Attributes N included p-value N included p-value N included p-value 

Gender of the child Female 206 0.694 232 0.407 167 0.699 

Male 237 234 151 

Acute morbidity 

among children (ever) 

Absent 75 0.439   57 0.901 

Present 368  261 

Sickness absenteeism 

at an institution 

Absent     283 0.521 

Present   35 

History of CPT for the 

child (ever) 

Absent   99 0.135   

Present  367  

Inadequate HFA ever Absent 97 0.100 116 0.111 105 0.475 

Present 346 350 213 

Inadequate WFA ever Absent 151 0.222 167 0.717 127 0.848 

Present 292 299 191 

Inadequate HCFA 

ever 

Absent 322 0.885 353 0.716 297 0.403 

Present 121 113 21 

Inadequate MUACFA 

ever 

Absent   337 0.053   

Present  129  

Ever any inadequate 

anthropometry score 

for age 

Absent 66 0.806 79 0.618 74 0.345 

Present 377 387 244 

Vitamin/mineral 

deficiency among 

children 

Absent 221 0.571 222 0.604   

Present 222 244  

Vitamin A deficiency 

in the child 

Not indicated     261 0.113 

Indicated    57 

Anaemia in the child Absent   98 0.996 91 0.996 

Present  368 227 

Anaemia status of the 

child (ever) 

Mild anaemia 140 0.459     

Moderate/severe 

anaemia 

303   

Death of child during 

the study 

Absent 440 0.269 464 0.995 318 NA 

Present 3 2 0 

 

 



726 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


