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. INTRODUCTION 

T!ti~ t!issertation titled 'State's Perception of Workers Health in India: The Case of 

Occupational Health Research' is a foray into the area of workers health to understand 

the various processes and filctors that interact with one another to create the 

understanding, and thus the efforts to preserve health at a given point in time in history, 

in a given society. 

This pursuit has drawn inspiration from my life experiences Ln th~ city of Delhi. In the 

past few years Delhi has been witness to judicial activism in the name of environmental 

and public health concerns for the 'citizens' ofthe metropolis. The Supreme Court sought 

to remove urban pollution in Delhi, by way 0f remov:ng polluting industries and 

relocating them to the outskirts of the city to protect the 'citizens' from the ill health due 

to environmental pollution arising from hazardous production processes The astonishing 

as?ect .->fthis seemingly well-intentior.ed verdict was the complete silence on the health 

and survival of .:1e workers toiling in those industries, struggling to eke out a living. 

EnvironmP.ntal and health concerns invoked for the 'greater common good' served to 

· further dispossess the working class. Not only was there an appalling silence on the part 

of the State but also, a total negation ofthe fact that the first victims of the most severe 

debilitating effects of hazardous production processes are the workers who labour 

unprotected for long hours in those dangerous conditions. The State thus played a mle in 

making the working class invisible in this whole discourse on health. 

CONCEYfUALISATION AND SCOPE OF THE RESEARCH 

Workers Health 

According to Engels" .... production and next to production exchange ofthings produced 

is the basis of all social structure; the manner in which wealth is distributed ...... is 

dependent upon what is produced, and how the products are exchanged". 

And the same is true for health. Workers' health in a society is not just the sum of 

Liological, social, political and economic phenomena. It is created in an intenctive 



process ofthese varicus filctors that have recursive linkage~ and is shaped by the nature 

of control ~orkers enjoy over their work and life that is determined in the ultimate. 

instance by the organization ofproduction and distribution of resources. 

'Occupational health' on the other hand tends to define workers' he'llth as emanating out 

of specific hazards that the worker encounters at the workplace. Thus it defines health as 

the absence of disease accruing from sources of work. Its definition dichotomises health 

and ill health and life within and outside the workplace. 

The understanding ufhealth will be circumscribed within the parameters chosen to define 

it The process ofknowledge generation and intervention pertaining to health of working 

populations wili then be outlined by the processes of complex interactions of organisation 

of production in a society (which includes ownership of the means of production, the 

level of sophistry oftechnology, choice 'lfcommodities to be produced, the methods of 

production and the organization ofthe production process,), the distribution of resources, 

the HI health resulting from the same, the understanding of disease causation along with 

the nature ofthe definition ofhealth. 

This dissertation is an attempt to delineate these complex interactions for the Indian 

context through a historical study of the transition of workers health to occupational 

health in the manufacturing sector oflndian industry and it'i implications for the working 

populations. The health ofthe working population of a country is an important reflection 

of the distribution of resources and the decision making power that they have. This is 

defined by the path of development undertaken by a nation wh:ch is further contingent on 

larger historical, social and political choices available to people. 

The State's Perception 

The State plays a crucial part in determining the boundaries within which these resources 

would be distributed and who has access to them and how much. One of the cardinal 

characteristics of a Welfare State is its commitment to equity and social justice and the 

responsibility it tlkes upon itself to safeguard the health of all workers and create 

conditions conducive to the betterment and preservation ofhealth of all. 
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The State's perception of~·orkers health is understood from: 

Its stated intent in the Constitution in ili.e fonn of the Fundamental Rights it 

bestows upon its people and the Directive Principles ofState Policy that guide the state's 

intervention for the welfure of its people. 

Legislation promulgated by the State to intervene directly and regulate conditions 

ofwork to safeguard the health of working populations. 

Enquiries instituted by the State at different points in time to understand the 

conditions ofthe workers in order to assess the nature of intervention required. 

Institutions set up by the set for providing services, recording of statistics and 

information pertaining to health of workers, education and generation of knowledge ir 

the area of workers health. 

The dissertation includes a brief overview of all the above in the context oflndia with a 

t:etailed review of the content of knowlec!ge generated in the area of workers health in 

two research institutions whose mandate is to train personnel and build a corpus of 

knowledge that would aid in effective intervention with regard to health of the working 

class. 

METHODOLQGY 

This research is a review of secondary literature pertaining to the history of the 

development of the field of occupational health. The rationale for the understandings 
\ 

espoused in the dominant stream ofthe field have been studied and used to analyze the 

body of research generated at two government institutions, naritely All India Institute of 

Hygiene and Public Health (AIIHPH) and the Nationa! Institute of Occupational Health 

(NIOH) durif!g the period ranging from 1951 and 1998. 

This body of research is analysed in the background ofthe cardinal trends in the pattern 

of industrialization in India, along with legislation promulgated by the State for 

safeguarding the health of the worker in the industry and planning of health services for 

the industrial worker in the manufacturing sector (Employees State lnsurance Scheme 

and its services) that has been studied in detail and its links with the general health 

services have been analy~ed. 
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Within this cnnvac; the effort then has been to ascertain the shifts that have occurred in the 

process of creation of knowledge in these two state sponsored institutions. The shifts are 

obseived in the perspective and content of the research work done at the NIOH and 

AIIHPH. The shift in perspective is from a study of workers' heaHh addressing the social 

context of workers lives and work to explorations adopting hardcore 'scientific' methods 

to research departures from 'nonnal' physiological and psychological functions of the 

human body caused due to effects of the exposure while engaging in hazardous work. 

Shift as is reflected in the material has been discernible after a careful stuay of more than 

200 research studies and articles in addition to other documents that were reflective ofthe 

context in which these studies were carried out. This study has helped to co'lfirm that 

paradigmatic shifts do not occur due to specific events or in specific moments m time, but 

are, nonetheless, closely linked with the movement in social processes. The process 

would entail the coexistence of overla!Jping and different perspectives and streams 0f 

thought through a period of time till one finally gains precedence over the other as the 

movement in soci~J !Jrocesses creates conditions for the coming of age of a paradigm. 

SOURCES OF DATA 

I have relied upon data from primary a:1d secondary sources in this dissertation. 

a) Data from Government Sources: i) This includes sources of like the Economic 

Census, the Health Information of bdia, Pocket Book of Factory Statistics and the 

Labour Year Books ofthe Labour Bureau. 

ii) The reports of enquiries or working groups instituted by the State have been utilized. 

The Report of the Royal Commission on Labour (1931 ), the Report of the National 

Commission. on Labour ( 1969) and the Report of the Working Group on Occupational 

Safety and Health ofthe Tenth Five-Year Plan have been consulted. 

b) Data from other sources: i) Several works documenting the history of the 

development of occupational health and its related setvices in the United State5:, the 

United Kingdom and India have been consulted, other than textbooks of occupational 

health that have been used to understand the content ofthe various sub disciplines ofthe 

area like occupational medicine, industrial hygiene, industrial psychology and safety and 
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ergonomies. The works of scholars like Vincentt; Navarro, Jaqueline K. Com, Daniel 

Berman, lmrana Qadeer, K Seeta Prabhu and others that are critiques of the existing 

theory and practice in the area of occupational health and health services have been used 

to analyse the problems in the same. 

c) Primary Data: The research works published by the AllliPH were identified with 

the help of a compilation ofthe titles ofthe studies conducted in that institution till 

1970. Th:s was obtained after a trip to AlrnPH itself. The studies and articles were 

then collected from the available back issues of journals like the lnriian Journal of 

Medicai Research, the Indian Medical Gazette, Indian Journal of Social Work, 

Indian Journal of Industrial Medicine and others. In the case of the NIOH the 

studif's were published in the annual reports ofthat institution. These reports were 

accessed at the library of the Indian Council Medical Research ?nd the 

documentation center of the Centre for Education and Communication. 

LIMITATIONS OF TilE WORK. 

The dissertation is limited in its scope in that it is just a preliminary exploration into the 

work done only in two of the institutions set up by the State. A fuller and more 

comprehensive work would have been possible had the institutions themselves been 

studied along with a pedagogical analysis of the curriculam they followed. But this is not 

presently within the purview of this dissertation due to lack of time and resources. 

There is a severe paucity of material and documents pertaining to work in the area of 

occupational health in India. Further accessing materials and obtaining rare do.cuments 

for photocopying from libraries like that ofthe Indian Council ofMedical Research was 

rather difficult due to the protocol and on some occasions the non-availability of extra 

copies of such documents. The journey through this study has been fraught with problems 

of non-availability of articles and studies or annual reports of certain years of the period 

under consideration. 

Many premier institutions conducting labour research suffered from a lack of materiais in 

the field. The lower priority given to the field has made much ofthe work and the related 

institutions in the field obscure. Hence I had to make a trip to the AIIHPH about which 

there was meager information in the annuals reports of the Ministry ofHealth and Family 
5 



Welfa~ at"d it even iacks other means cf disseminating infurmation like websites. The 

documentation and recording facilities at the institution were in a state of neglect, thus 

most ofthe documents like annual reports and compilations of research and publications 

at the institution were not available. 

CHAPTERlSATION 

This dissertation has been divided into ~ur chapters. 

Chapter One addresses the history of the devebpment of occupational health in the 

United Kingdom and the United States of America during the 19th and the 20th centuries. 

The knowledge that emerged to inform intervention during both the conL!xts is said to be 

a product of the stage of industrial development with transitions in organization of 

production systems, technology 3.'ld commodity production; the nature of diseases and 

health problems among working ;>opulations and the costs they entailed for the capitalist 

society, the epidemiological theories that factored the understanding of disease causation 

and socio-poBtical events and processes that created circumstances for generation and 

application of11ew knowledge. The review ofthis history leads to the conclusion that the 

State in a capitalist society plays the part of a regulator of the process of capitalist 

accumulation and its interventions are an effort to keep discontent and imbalances in the 

power equations under check. In a capitalist society medicine and the medical 

establishment in their present form have served as tools of control in the hands of the 

ruling classes. By focusing on narrower and more micro aspects-ofhealth and disease and 

resultantly obscuring the social and political causes of disease. Medicine has contributed 

to the maintenance of existing power equations and augmented the process of capital 

accumulation. 

Chapter Two is a review ofthe role of the Indian State in the process of industrialization 

in India, the implications it had for the commodities produced, the qu&nturn and nature of 

employment generated and the recent changes that have occurred in the patterns of 

production and employment in the country following the introduction of the New 

Economic Policy in 1991. These aspects serve as backdrop to examine the specific 
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legislat!un for regulating conditions of work in the manufilcturing sector and the health 

se.vices plhlmed by the state in the form ofthe ESIS. It is arguecf that there are visible 

disjunctions in State policies and interventions in industrialisation, legislation and health 

services that have served the interests o:!'the private sector in Indian inuustry. They have 

in the process also contributed m no small measure in rendering the working populations 

more vulnerable to indigence, disease and death that stem from unregulated and unsafe 

work in the absence ofprotective legislation and supportive social security. 

Chapter Three consists of the review of research done at the Section of Industrial 

Hygiene and Physiology ofthe All India Institute of Hygiene and Public Health, Calcutta 

(1 ')5 t -1970) and at the National Institute of Occupational Health, Ahmedabad, (1970-

1998). Selected studies have been discussed in the case of the NIOH due to treir 

repetitive nature and the de~ails ofthe rest have been incorporated in the Appendix at the 

back. A complete list of the studies ofboth the institutions has also been appended at the 

end. The nwjew is a mapping of trends in perspectives that have informed exploratior.s at 

these two institutions and the changing methods employed to study problems in workers' 

health, choice of subjects and the content of the research. The implications of such 

. knowledge for workers health are analysed. The chapter concludes that the dominant 

stream of occupational health which developed as a conglomeration of disciplines (like 

occupational medicine, industrial hygiene and safety) controlled by specialists in 

psychology, medicine and engineering has not only influenced but also guided the 

emergence of this field in India. But between :he 1950s and the 1970s there was an 

'alternate' stream ofthought pioneered by Prof. MN Rao according to which the study of 

the social context of life and work that caused disease and disability was as important as 

the immediate causes of disease in the physical environment of the workers or the bodily 

symptoms as the tangible manifestations of ill health. His understanding ofinterventions 

both in the realm of prevention and cure envisaged the need for action at varying levels of 

the S)'stem. The State according to him plays an important role, in decisive interventions 

like creating regulations with the aid of a legal fiamework committed to workers' health 

and providing services and amenities. At the same time he realized that these functions of 

the State could be realized only within the constraints ofthe capitalist social structure. 
7 



After the 1970s.this :~pective g~ve way to ~ increas~· ~ly n~w ~efiniti~n of ~~ers 
health very much wtthm the dommant paradigm that ;js ongms m the mdustriahzed 

J,: ·~ ' 

nations like United States. Thi& paradigm hru. its moo~ in the germ theory wherein 

causes and effects of disease are identified through evidence of symptoms in diseased or 

disabled individuals, who are examined and specific causative agents of disease are 

isolated and studied in laboratories using complex techniques and technologies and 

treated through clinical interventions. The study of health problems of working 

populations as it exists in its present form at the NIOH is shorn ofthe social perspective 

that informed Rao' understanding, that sought the causes of ill health in the disabling 

aspects of the social structure. The research carried out today at the institute is now firmly 

entrenched in the paradigm ofbiomedicine being expert and laboratory centred. 

I have argued in the current political environment of Structural Adjustment and Labour 

Reform characterized by an erosion of the welfare State, the nature of this research 

entrenched in the biomedical tradition reinforces rapid disappearance of the worker fh~m 

the realm of public discourse. It strengthens the silence ofthe State on issues of that are 

fundamental in ensuring health of working populations. 
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CHAPTER-ONE 

THE HISTORY OF OCCUPATIONAL HEALTH THEORY 

AND ?RACTICE IN U.K AND U.S.A 

INTRODUCTION 

The history of the development of occupational health theory and practice in the 

United Kingdom and the. United States has a very important bearing on the evolution 

of occupational health services, research, education and legislatio.1 in India. Britain 

being the former coloniser oflndia also at that time the leader in industry and thus in 

knowledge pertaining to industrial production and health of wori<.ing populations 

nations played a pivmal tole in tempering the development of modem industry here. 

The laws first introduced to safeguard the industrial worker in India were the replicas 

of th~ le3al safeguards put in place by the British State in the home country. T!le 

United States of America is today the most advanced industrialised country in the 

world and is home to many powerful multi-national corporations engaged in 

multifarious industrial activities all over the world. The unfettered capitaiist industrial 

growth in the U.S has played an important role in defining modern industrialisation in 

the 20th century, by pioneering new production processes and commodities. It has in 

the process determined the boundaries ofknowledge generated and its application in 

the field of occupational health. 

The United _Kingdom was the site of the Industrial Revolution, a period in which 

production and distribution of commodities were reorganised. The resultant 

emergence ofthe wageworker se11ing his labour at the factory, laid the foundations of 

modem capitalism which, created circumstances of work and life that affected the 

health ofthe working populations in the new set up. The interventions made by the 

State to safeguard the health of the workers drew impetus from the primary concern of 

preserving the existent system of private enterprise, in the face of growing ill-health 

and mortality and resentment from the working class. 

9 



The character of interventior.s to 38feguard the health of workers during the Industrial 

Revolution in the 19th century in England was shaped by the complex interaction of 

factors like the toll taken by high rates of morbidity and mortality due to infectious 

disease, the epiriemiologkal theory of Miasma that factored the under::>tanding of 

disease causation, the existence of medicine devoid of its present sophistry in 

techniques and methods, the then prevailing organisation of industry, the nature 

commodity production and the social and political environment of the time. 

After the tum of the century ~d more so in the period betwee:1 th~ two World Wars 

the United States of America emerged as an economic and political power to reckon 

with, dethroning, in the process, Britain from the position ofthe pre-eminent industrial 

power in the world and becoming the leader of the r.ew phase of industrial 

development. The uPderstanding of w~rkers' health underwent a change in this phase 

of industrialisation and emerged as the separate discipline of occupational health 

c0nsisting of specialisations like occupational medicine, industrial hygiene, 

ergonomics and physiology, safety engineering and industrial psychology. 

This chapter focuses on this transition from workers' health to occupational health that 

is in effect a consequence of the transitions in various spheres that interacted with one 

another to shape research and intervention with regard to health of industrial workers. 

The reorganisation of industrial work was realised through new production systems 

involving more complex technoh>gies with greater mechanisation, a composite, 

hierarchical division of labOur and the science of modem management 1 that 

reoriented work systems. The tactory with its faster pace of work and complex 

technology took the control of the work process out of workers' hands, making them 

more vulnerable to accidents and ill-health generated by greater mechanisation 

exposures to hazardous substances like chemical agents and new commodities like 

pharmaceuticals, pesticides, plastics etc. The new chronic diseases that emanated from 

work and chemical exposures now dominated the scene of ill health where mortality 

1 Braverman, H. (1974) The Habituation of the Wcrker iu !-abour and MQ!IQ2.9.!yj;;I!Pi!!t!:.. Th~ 

Degradation of Work in the Twentieth Century, Monthly Review Pre!:s, New York, pp.l39 
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and morbidity from infecticus d:seasc had once been prominent. This impinged upon 

the shift in epidemiological theory from Miasma to Germ Theory and later on Risk

factor epidemiology as explanations for disease causation. This further had a bearing 

on the ascendancy of th~ discipline of medicine and the development .:>f industrial 

medicine as a speciality within the precincts of the medical and the industrial 

establishment. The efforts to mitigate ill health that was consequent of industrial work 

were spurred and moulded also at different times by the major events and movements 

in history like, the World Wars, the Great Depression and the New Social Movements 

in the 1960s and the 1970s that generated new needs and ideas ~hat created threatening 

circumstances to the political supremacy and survival of th'! capitalist system, as shall 

be explained in the subsequent sections. 

INDUSTRIAL REVOLUTION AND WORKERS' HEALTH IN 19™ AND EARLY 

20 TP. CEJIITIIR.Y BRITAIN 

The hi3tory of the deve:opment of the field of occupational health as we know it 

today, is really the history of the process of industrialisation. England was the first 

nation where the seeds of the Industrial RevolJtion were sown. 

Towards the end of the 16th century, the manufacture of cotton textiles came to 

England. Until the latter half ~fthe 18th century, it thrived as a cottage industrY. New 

mechanical improvisations like the spinning jenny in the late 18th century 

revolutionized the spinning and weaving of yam. Slowly, it led to the replacement of 

the entire class of fanning weavers by the weavers who were wage eamers3
• There 

was now a perfect divis!on of labour, which led to the development of different groups 

engaged wholly in spinning or weaving activities. Similar activity was observed in 

other industries like the metalworking and smelting, iron ore and coal mining 

industries. New sources of energy like coal and water, railways and technologies of 

road construction, water transport and communkation systems also aided the 

transformation of production from an activity engaged in by small, largely self-

2 Toynbee, A. (1884) Lectures on The Industrial Revolution in England, www.socig.ac.uk 
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sufficient artisans and their g.1ilds to mass manufacturing of commodities and their 

distribution to markets far and wide. 

Meanwhile, in the rural areas the Enclosure Movements between the 16th and 18th 

centuries led to the consolidation of smali farms into the large ones and the taking over 

of common pasturage by the landlords. Feudal relations fell apart and the peasantry 

was pauperised4• The Enclosure Movement created a vulnerable landless, labour force, 

'free' of feudal obligations and deprived of the aid they had access to earlier from the 

parishes, due to the reform of the Poor Law in 1834. This served as the push factor for 

the landless poor to flock the cities in search of employment in the new factories set 

up there5
• The reform of the Poor Law in 1834 drew its raison d'etre from the desire of 

the industrial capitalists to augment industrial production by employing in 

manufacture the cheap labour that the unemployed poor offererl. In keeping with the 

demand of the new industrial middle class for a 'perfectly tlastic supply of labour' as 

a precondition for further investment6, the conditions !n the newly established work 

houses were made more miserable for those receiving assistar.ce from there and the 

able bodied were denied any kind of assistance. The Poor Law Reform coupied with 

the Enclosure Movement led to mass migration of landless labourers and peasants 

from rural areas to the new industrial towns. Consequently, there was a stupendous 

increase in the population of these towns within a short span oftime. 

The table below gives data on the rise of population in some of the cities that were 

important industrial centres between 1801-1 831. 

TABLE NO.l.l: THE RISE OF POPULATION IN SELECTED CITIES THAT WERE IMPORTANT 
.W..QOL AND CorroN MANUFACTURING CENTRES OF ENGLAND {180 1-1831) 

NAME-OF CITIES POPULATION IN 1801 POPULATION IN 1831 
Bradford 29,000 

3 Engels, F (1845) The Condition ofthe Working Class in England, Leipzig, Germany, 

www .marxists.org 
4 Toynabec,op.cit. 

77,000 

5 Rosen, G. (1993) A History of Public Health- Expanded Edition, Johns Hopkins University Press, 

Baltimore, United States of America, pp.169 
6 Ibid. pp.172 
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Halifax· 63,000 1,30,000 
Huddersfield 15,000 3~000 

Leeds 53,000 1,25,000 
Whole of West Riding 5,64,000 9,80,000 

London 958,000 1,948,000 . . Source: E.-zgels,F. (1845) Condztzon of the Working Class m England, pp.9 and Rosen. G . 
(1993) Indwt.'ialism and the Sanitary Movement, in The History Of Public Health, pp.J78 

Many artisans and small businessmen who hither to fore constituted the lower middle 

class in the economi:: hierarchy were also depressed to the ranks of the labouring 

population in England, since they lost out in the competition with the large factory 

owners. This vulnerable population in the towns constituted the new workforce in t.l-te 

factory. The worker now was no longer the artisan who owned the tools, the raw 

materials or the finic;hed goods. He no longer controlled the process of manufacture 

and '.lij not own any property of his own. He now worked for wages i.e. he sold his 

labour power. Thus the shift from petty commodity production to mass production 

resulted in the reordering of production activity resulting in new conditions of work 

and consequently, health for working populations. The following section shall dwell 

on the changes that took place in the life and work of the new workers. 

THE LIVING AND WORKING CONDITIONS OF THE LABOURING POPULATION IN 

ENGLAND IN THE LATE 18m, 19m AND EARLY 20111 CENTURY 

The movement of the landless rural peasant to join the ranks of the industrial 

workforce in the towns brought about fundamental changes to his life. The workers in 

the mines and factories were exposed to new hazards of disease and injury at work, 

coupled with the debilitating effects of long work hours and low wages. Reports like 

those by Chadwick, Thackrah and Engels brought forth evidence of the abominable 

living and working conditions of the labouring population in England7
• The workers 

were housed in ill ventilated, badly drained and filthy tenements amidst unemptied 

privies, rubbish dumps and ccsspools8
• Often fi•te to fifteen persons were cramped into 

tiny, dark, damp and cold rooms. The towns grew without any planning, the 

7 
Schilling, R.S. (1981) Developments in Occupational Health, in Schilling, R.S. (ed.) Occupatio!Ull 

Health Practice, Butterworths, London, pp.J-26. 
8 Rosen,op.cit.l80 
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mant;facturers erected factories in accordance with their needs and when the workers 

streamed into the dty, tenements were built for them by builders on a commercial 

basis. Concern for quality of housing and the needs of those who were to dwell in 

them were not or, thetr agenda. There was little expenditure on sanitary arrangements 

since such spending was not considered to be remunerative9
• 

The working conditions further immiserised the lives of these vulnerable workers. 

Nearly half of the workforce in England was under the age of eighteen; adult males 

formed less than even one quarter of the total workforce. Children and women were 

employed in large numbers, since they could be paid lower wages. They often pushed 

adult men into unemployment. Tht> introduction of new machines also put many a 

worker out of work. Engels observes, " ... in 1841, in 35 factories 1083 fewer mule 

spinners were employed than in 1829, though the number of spindles in these 

factories had increased by 99,429 .... while the nuiPber of spindles increased by 10 

percent the number of spinners diminished by 60 per cent " 10
• The new machinery 

also depressed the wages of the worker. The wtton workers were among the worst 

paid of the labouring class. The low wages were insufficient to procure even the 

minimum necessities of life like adequate food and clothing11
• This coupled with the 

insecurity of employment coerced the workers to submit to the inhuman and 

dangerous conditions of work. 

The work by now was reduced to forced, monotonous and mecha'lical activity, which 

provided n~ intrinsic enjoyment or satisfaction to the worker. They laboured hard, 

without ieisure hours or breaks, under strict discipline imposed by the employer. The 

capitalists introduced night-work to ensure higher returns for their investments in 

machinery and other infrastructure, which added on to the debilitating state of health 

of the workers. · 

9 Ibid, pp.l81 
10Engels,op.cit. 

II Ibid. 
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The change in work systems meant that the artisan was now a wage labourer who 

laboured at the factory, using rr.achinery which introduced monotony, strict discipline, 

a lack of leisure hours, night work and insecurity of employment; in short a loss of 

contml over work Cdld life. 

DISEASES AND ACCIDENTS 

All these circumstances of labour led to the enfeeblement of the over worked and 

underfed worke~, making them susceptible to communicable diseases. The working 

class of Britain was ravaged by ep~demics of cholera, diphtheria, measles, 

tuberculosis, typhus and typhoid tha: caused widespread mortality and morbidity. 

PaPdemics of cholera raged over Europe in 1831-32, 1848-49 and 1853-54. Small pox 

::tnd scarlet fever epidemics appeared from time to time io the urban commanities 

during the 19th ccntury12
• 

The statistical information from the decennial census, and that from the registration of 

births and deaths drew attention to the health cf the factory wo:ker in England. The 

reports published by Charles Turner Thackrah showed th&t during the epidemics of 

cholera the disease sought out industrial workers and miners who were the inhabitants 

ofthe poorer districts. The large scale surveys by the likes of Chadwick and Snow also 

helped to locate the causation of illness in the living and working conditions of the 

poor characterised by unsanitary crowded ghettoes, meagre wages, long working 

hours and inadequate food. Infant mortality rates hovered around 150 per 1000 live 

births 13
, and infant deaths were most common among the poor. Children of all ages 

were particularly susceptible to communicable diseases of childhood like scarlet fever, 

whooping cough and diphtheria. 

In general the picture of the I 9th century was one of high morbidity and high levels of 

mortality. Reports of Snow, Chadwick and Engels provided much evidence of the 

state of health in the new industrial towns. 

12 Rosen, op.cit.pp.256 
13 Doyai,L (1979) Health, Illness and Development of Capitalism in Britain in the The Political 

Economy of Health. Pluto Press, London, pp.49-137 
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Many others dwelt specifically on the illnesses that workers in specific occ•1pations 
I 

suffered from. Percival! Pott observed the occurrence of scrotal cancer among 

chimney sweeps in the 18th century; During the same period, Charles Turner Thackrah 

(1832) published the first British work on occupational diseases among workers of 

different occupations titled 'The Effects of the Principal Arts, Trades and Professions 

and of Civic States and Hahi~s of Living on Health and Longevity' 14
• William Farr of 

the General Registrar's Office used census population figures and recorded deaths in 

certain occupations to ~alculate mortality rates. This drew attention to the injuries and 

accidents that ~he factory anti mine workers suffered from. Edward Headlam 

Green low (1814-1888) used the. unpublished records of the General Registrar's Office 

to examine occupational mortality in detail and concluded that the death rates due to 

. pulmonary diseases in the mining towns of Alston and Reith were higher than those in 

the town ~f Haltwhistle. He explained that the phenomena emanated from exposure of 

the people and the workers to the lead dust from the mines 15
• 

Engels states that tht: doctors in the industrial towns noticed diseases of rhe spine, 

twisting of the limbs which caused deformities to the extent of rendering the person 

cripple, wasting of the body, back pain and rettrding growth among children. Those 

working in cotton industries exposed to cotton fibres in the <.;arding room complained 

of 'blood spitting, asthma, chest pain, noisy breathing, cough, sleeplessness and in 

many cases consumption' 16
• The poor and physically weak workers were more 

susceptible to illness and injury at work. Children and women working in the lace 

factories suffered .from pain and inflammation of the eyes, cataract and blindness. 

Similarly men and women working in the file-cutting and cutlery industry were 

sickened with constant headache, biliousness, anaemia and died on an average by the 

age of 35 years, consumed by diseases like tuberculosis and those caused by constant 

inhalation of metal particles at work. Dubos describes tuber~ulosis as the sociai 

disease of the 19th century and calls it the first penalty that the capitalist class had to 

14 Schilling,op.cit.pp.Jl 
15 Ibid. pp.ll 
16 Engels,op.cit. 
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pay for tte ruthless exploitation of larour17
• It acr.ounted for nearly a third of the 

deaths that occurred Juring this period. The pottery industry employed children on :\ 

wide scale and they were engaged in works such as dipping the fir.ished artiCles in a 

fluid containing noxious elements like lead and arsenic. Bleeding of hands due to the 

fluid, allowed easy absorption of these poisons into the body causing epilepsy, 

poisoning, colic and paralysis18
• 

TABLE N0.1.2 COMPARATIVE MORTALITY AMONG MALES OF 25-26 YEARS OF AGE FROM 

UJJ'lG AND RESPIRATORY DISEASE FOR SE!...ECTED OCCUPATIONS, 1880-1882 

OCCUPATION MORTALm· LUNG DISEASE 
C1ergymw 100 -

Fanner 114 10(1 
r-

Agricultural Labourer 126 100 
Grocer 139 130 

Carpenter 14fs 155 
Coal Miner 160 148 

Builder, Mason, Bricklayer 174 '208 
Wool Worker 186 2i3 

Tailor 189 217 
Printer 193 288 

Cotton worker 196 250 
Stone and Slate Qu.:.rrier 202 268 

Cutler 235 350 
Innkeeper 274 -
File maker 300 360 

Earthen ware worker 313 514 
Cornish Metal Miner 331 528 

Costermonger, Hawker, 338 -
Street seller 

Source: Evidence ofDr.WOgle, RC o Labour, Dzgest of Evidence, June 1893, C7063, pp.38-
39 in Mclvor,A. (2000) 'Innocuous or Hazardous Toil: Cotton Textile workers and 
Occupational Health and Safety, c1880-1939' 

Toynbee comments " ..... and till the power-loom was introduced the workman was 

hardly injured." Many authors have examined and commented upon the accidents and 

injuries that affected workers in various industries and trades. Reinarz in his work on 

17 Doyal op.cit.pp.54 
18 Engels,op.cit. 
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the English brewing industry in the late 19th and the early 20th century gives accounts 

of grue:;ome acci<!ents wherein workers fell into uncovered brewing vessels 19
• Engels 

also accounts many incidents of workers being disabled anti killed in the factories due 

to accidents caused by machines. For every five accidents happening due to other 

causes, two were caused by machinery as seen at the MMchester Infirmary in 184220
• · 

William Farr calculated that the mortality rate in the country w:>s 18.2 periOOO as 

compared to a mortality rate of 26.2 per I 000 in the urban districis, between 1831-

3921. Doyal quotes a Medical Officer from Manchester who said that the average life 

expectancy among the upper middle class was 38 years as against the life expectancy 

of 17 years among the labouring class, the figures stood at 35 and 15 respectively for 

Liverpool. Thackrah also said that not more than I 0 percent of the population of large 

towns enjoyed full health. 

STATE INTERVENTION FOR WORKERS' IIEALm 

Edwin Chadwick and The Poor Law Commission 

The approach of the Chadwick to the poverty and disease of the working class was 

firmly rooted in the theoretical positions of the doctrine of philosophical necessity and 

that of political economy, represented by philosophers and economists like Bentham, 

Malthus, Ricardo and Adam Smith. The doctrine of philosophical necessity stated that 

poverty and idleness ought to be governed by reason and necessity and not by legal 

provisions as any effort to tamper with social processes was contrary to nature22
. Any 

!egal provision for the poor would only incite poverty and idleness. The dominant 

political economy of the time proClaimed that the motive for economic activity was 

the powerful force of self-interest, held and guided by the principle of free competition 
-

and the mechanism of the market. More productivity meant better well being and 

19 Reinarz. J (2000) 'Brews And Battered: Reassessing The History Of Occupational Health With 

Specific Reference Of The English Brewing Industry, 1870-1914' in Work Health and Illness: The 

Comparative History oflndustrial Diseases, Accidents and Occupational Medicine, Centre for Medical 

History, www.ex.ac.uk/shipss/medhistlabstract.htm 
20 Engels, op.cit. 
21 Doyal op.cit.pp.S()-

22 Rosen, op.cit., pp.l73 
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unfettered private enterprise was considered the engine of social progress. But these 

economic desires and goals of progress could be realised only within a ftrm 

framework of law and order that would guide the economic and social actions of 

people in socieif3
• 

Edwin Chadwick, who was a Benthamite and the Secretary to the Poor Law 

Commission in 1834, was examining means to reduce the poor ratt"s, i.e. the benefits 

given to the indigent. However, his explorations into the causes of pauperism led him 

to conclude that disease led to social disruption and problems of alcoholism and 

prostitution and caused pov:!rty. Thus. he suggested that undertaking measures to 

prevent disease would be more economical than bearing the burden of increasing poor 

rates due to disease24
• 

Chadwick and the Sanitary Refon.1 MoveiPent 

The feasibility of disease prevention was reinforced by Chadwick's deep-rooted 

conviction that health was affected hy one's physical and social environment, which if 

altered would result in control of disease. The survey conducted by Chadwick and his 

colleagues proved that communicable diseases among the working population were 

related to filthy environmental conditions which were due to lack of drainage, water 

su;>ply and means to remove garbage from the streets. He also believed that recording 

statistics pertaining to causes of mortaiity would be exceptionally useful in preventing 

diseases. The statistics obtained from the compulsory registration of births and deaths 

i:1 1837, and the decen~ial census since 1801 25
, showed the debilitating effects of 

disease on lives of the workers and on the economy through the loss of days of 

employment, costs of nursing care and provisions to be made for orphans and widows 

of those who succumb to these illnesses. The Poor Law Commission of 1838 reported 

"... the expenditures necessary to the adoption and maintenance of measures of 

23 Ibid.pp.174 
24 Ibid, pp.l8<4 
25 lbid.pp.l82 
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prevention could ultimately amount less than the cost of the oisease constantly 

engendered. "26 

The Select Committee On Health Of Towns (1840) opined that disease affecting the 

hcaith of workers would lessen tl.eir abilities to work and would demand unproductive 

outlay to maintain them. The Committee also admitted that the measures to safeguard 

the health of the workers were " .... urgently called for as far ::~.s claims of humanity and 

justice to great multitudes of our fellow men, and as necessary not less for the welfare 

of the poor than the safety of property and security of the rich." The health of factory 

workers had become an issue of concern in the wake of the epidemics and there was a 

fear that these c0uld spread and afflict the upper classes as well. The Chartist 

Movement also stirred England in the 1840s and turned the spectre of a proletarian 

revolt into a very re:ll possibility for the capitalists. 

This recognition ofthe sodal, econf)mic and political costs of the disease providLd the 

stimulus for action to i:nprove the conditions of life ofthe working population. 

Legislation for Control 

Ever since the beginning of the Industrial Revolution, there were voluntary efforts by 

benevolent and well-meaning employers to provide tor better work and living 

conditions for the workers27
• But these were stray and rare attempts. There were 

agitations by noted parliamentarians like Robert Peel, Lord Ashley etc.; in 1802, in the 

wake of epidemics in Manchester and the Parliament took the matter into its hands and 

passed the Health and Morals of Apprentices Act ~o improve the conditions of child 

workers in the cotton mills. Though this act was rather ineffective in achieving its 

objective, its importance lay in the fact that it was one of the earliest attempts by the 

state to intervene in the laissez faire economy to regulate it. 

Various measures were taken during this time to safeguard the health of the working 

person. The studies ~A>nducted by Snow and Chadwick had helped to locate the causes 

of widespread mortaiity due to unhygienic surroundings and inadequate sanitation. 

The interventions as part of the sanitary eng:neering measures, at this time, focussed 

26 Roser., op. cit.pp.l &4 
27 Schilling,op.cit.pr .9 
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on slum-clearance, provision of drainage and sewerage, adequate drinking water anrl 

housing etc. to alleviate disease. The success of the!'e measures in disease alleviation 

was reflected in the lower levels of infant mortality, morbidity, death rates and greater 

life expectancy. These achievements had little to do with medical interventions and 

owed more to increased availability of food (accruing from increased food production 

and colonial gains) and better living cond,tif)ns. These efforts were part of the Sanitary 

Movement in England. The Sanitary Reform Movement also lead to reforms like the 

passing of the Public Health Act (1848), and other such legislation, which recognised 

the ir.1portance of State intervention for health, which could not be left to the ravages 

o~ the market. 

· fhe passage of the Factory Act in 183.1 was the real beginning of factory lt:gislation. 

Tte Act itself was realised after bitter conflicts between industrial and agricultural 

interests and the workers agitation that demanded for bette: working conditions, 

prohi!Jiti<?n of child labour and a I 0-hour workdai8
• The Act, as it finally came out, 

only provided for some legal protection to children; prohibiting !heir employment 

below the age of 9 years, and setting the limit of a 9-hour workday tor those between 9 

years and 13 years of age. The Mines and Collieries Act of 1842 was also passed 

prohibiting employment of women and boys younger than the age of I 0 years 

underground. The Ten Hour Act was passed in 184f9
• Further changes were 

introduced into the Factory Act subsequently. The Factory Act of 1850 established a 

statutory working day for women a.'ld young persons and the Factory Act of 1855 

gave new duties to the certifying surgeons to investigate industrial accidents and to 

certify young persons freedom from disease and their fitness for work30
. But these acts 

covered only the textile workers and most of the industrial population was left out. 

The Factories Act 1864 and 1867 and the Workshop~ Act of 1867 brought under 

control other unregulated industries like the match, lace, pottery, hosiery, iron, copper 

and brass foundries and all establishments employing workers more than 50, in the 

28 Ibid.pp.244 
19 lbid.po.244; Schilling, oo.cit.pp.9 
30 Schilling,op.cit.pp.l3 
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case of the fonner and less than 50 in the case of the latte~ 1 • A section ofthe working 

class also gained some political weight th:-ough the Second R~form Rill of/867 that 

enfranchised all male householders in urban districts32
• Trade Unions were given legal 

protel:tion from 1873 onwards. The workers thu<> armed with power to vote and to 

organise strove to improve their working conditions. Further, acts dealing with 

prevention of lead poisoning ( l8r3), ventilation, sanitation and safety in factories were 

also passed. In Britain, the state gradually built up a statutory medical service for the 

factory workers, through The Factories and Workshops Act of/878. This service 

consisted of aoout 1800 part time certifYing surgeons, most of whom were GPs and 

were supervised by Medical Inspectors of Factories. The mandatory provision 

regarding appointMent of Factory Doctor was abolished in 1971 by an act of 

Parliament and was replaced by ti1e Employment Medical Advisory Service33
• 

There w~re now new developmer.ts in the field of scit:nce, like those in chemistry and 

electrical power and their use in industrial production which led to many more 

technological changes in the arena of factory work and goods manufactured; exposing 

workers to new hazards and diseases not encountered befor(. There were thus newer 

laws over the following period in the early 20th century to regulate these problems in 

industiies. The Principle of Notification was introduced in 1895 for important 

industrial diseases like anthrax, aniline, mercury, phosphorous, lead and arsenic 

poisoning, and the investigation of occupational diseases was one of the added duties 

of the certifYing surgeons34
. The first Medica/Inspector of Factories was appointed in 

1898 to deal with these notifications alongwith the rising incidence of diseases like 

phossy-jaw in match industries and lead poisoning in white lead works35
• The real 

push for voluntary provisioning of medical services by employers for their workers 

came with the Workmen's Compensation Act in 189'?6
• The owners of large 

enterprises appointed industrial medical officers to monitor the health and provide 

31 Rosen, op.cit.397 

n lbid.pp.398 
33 Ibid.pp.398; Schilling, op.cit.pp.14 
34 Schilling, op.cit.13-14 
35 r~id.pp.t4 
36 Schilling., op.cit.pp.14 
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s~rvices to the workers. But this was done with the clear cut obj~tive of protecti.1g 

themsP-Ives from large compensation claims that th'-! workers may stake against them. 

The workers, therefore, viewed the industrial doctor with suspicion since they 

perceived him to be the employer's man37
• 

Then there were the Min~ Accident Act and the Coal Mines .Act passed in 1910 and 

1911 respectively. They required the training of personnel for rescue work, provision 

of certain hygiene facilities to reduce dust etc. The Factories Act of 1916 authorised 

the Secretary of State to compel employers to provide for the health and the hygiene of 

wockers through pr~vision of protective clothing, first aid, washing and dressing 

facilities. All the previous acts and legislation were finally consolidated to form the 

Factories Act of 1937, which strengthened the provisions for health and safety of 

wcrkers and also made occupational diseases reportable. 

Throughout the late 19t.h and the early 20th century there were a number of studies 

conducted and many works were published regarding the occupational health 

problems of workers in Britain. Notable among tltese were: 'Hygiene, Diseases and 

Mortality of 0CX;upations' (1892) by J.T. Arlidge, 'Dangerous Trades' by Thomas 

Oliver, A study on 'Lead Poisoning and Lead Absorpti(m' by Legge and Goadby 

(1902) and 'The Health ofthe Industrial Worker' by Collis and Greenwood (1921)38
• 

THE SHIFf FROM WORKERS HEALm TO OCCUPATIONAL HEALTH 

The case of the intervention in workers health during the industrial revolution in 

England that has been discussed above serves the purpose of illustrating certain key 

issues. 

Intervention in the area of workers health stemmed from the desire to control the 

economic costs and social disruption that disease and disability was leading to. Hence 

the primary concern was with the workers capacity to produce and the . debilitating 

effect that disease had on it. Chadwick had pointed out that disease was the cause of 

poverty and want. Disease and disability caused due to accidents also fomented 

discontent among the workers. The various protest movements like Chartism, led by 

17 Ibid.p;>.! 4 
38 Schilling, op.cit.ppll.; Rosen, op.cit. pp.400 
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the working class or those of which the working class was an importar.t part also 

manitested the resentment of the poor in' Engjand. They posed a significant threat to 

the hegemony of the industrialists and landed classes, which could not be overlooked. 

Thus there was a need to check communicable diseases and conditions of overwork 

and undisguised exploitation. Communicable diseases, as has already been seen earlier 

in this cilapter were perceived a" related with conditions of work and life. They were 

more widespread and knew no lx>undaries, in that they were not restricted to the 

pauperised workers ofthe English factories and mines. The diseases were also seen to 

spread to the rich as well. This factor also contributed to the urgency widl which the 

diseases were checked. 

Secondly, the epidemiological theory, that is, the knowledge of causation of disease 

thC't guided the understanding cf the administrators and enquirers at that time played 

an important ro]e in determining the form of inquiry and the nature of intervention to 

ameliorate the diseased conditions. Thus the Miasmatic theory of the sanitarians led 

th~m to intervene through sanitary engineering measures ~nd legislation which served 

the purpose of addressing some crucial factors like work l,ours, amenities at wcrk, 

living conditions, housing etc. The interventions were rather effective in serving the 

purpose of addressing factors that contributed to the problem of communicable disease 

that were more visible in terms of the morbidity and mortality caused. On the contrary 

the diseases seen to be accruing specifically from the profession that the workers were 

engaged in likt! scrotal cancer among chimney sweeps or lead poisoning among 

pottery workers or blindness among lace workers were non-communicable and were 

seen to be cordoned off, restricted to a small group of workers. These diseases went 

rather unnoticed due to the limited mortality that they caused which was not a . 
'significant enough' number. The communicable diseases were seen to cause greater 

morbidity and mortality and they entailed greater social and economic costs, hence 

they were addressed more urgently than the other diseases and problems accruing 

from specific occupations. 

24 



After 1870 a significant fall was observed in the adult mortality rate -:Jue to 

communicable diseases39
• The following table gives data of the fall in the annual death 

rate due to Typhoid in England and Wales. 

TABLE N0.1.3: AVERAGE ANNuAL DEATH RATE FROM TYPHOID FEVER (PER MILLION 

PERSONS) IN ENGLAND AN() WALES 

1871-1880 1881-1890 1891-1900 1901-1910 1911-1920 1921-1930 _
1 

332 198 174 91 35 25 _j 
Source: Rosen, G. (1993) Bacteriologi::aL Era and Its Aftermath. in The History of Public 

Health, pp.316 

Doyal attributes this fall in deaths from communicable diseases to a number of factors 

including sanitary engineering measures, effective sanitation and sewage facilities, 

ptiblic health legislation, increase in wages and increased availability of nutrition. 

Modem medicine had very little to do with it. In fact, medicine at this point in time 

was 'a poor!y developed empirical art, used more to console the ill rather than to 

cure'40
. 

With the disappearance of these obvious causes of death and disease and the 

ascendancy of the Germ Theory41 marking the begim.ing of the Bacteriological era, 

the environmental causes of ill-health that were considered to be very important in the 

Miasmatic theory of disease got relegated to the rear. The latter, with the help of 

sanitary statistics had demon~trated the clustering of disease along economic 

differentials. But with the advent of th~ Germ Theory specific diseases were identified 

and were now attributed to single causative agents. With this shift in theory, the 

epidemiology of populations and enviroilmental exposures and the social dynamic of 

39 Doyal, op.cit.pp.56. 
40 Baru, R. (1998} Private Health Care- Social Characteristics and Trends, Sage Publications, New 

Delhi, pp.20 
41 The advent of the bacteriological era may be trdced from the worlr.s of likes of John Snow (I 855), 

Jacob Henle (1840), Louis Pasteur (1865) and Koch (1882). As per Koch's Postulates disease was 

caused by single causative agents that could b~ isolated from the site of disease and cultures in the 

laboratory. These organisms could then be experimentally transmitted to produce lesions and ohserved. 

The!'e guidi!lg rrinciples for lab-based diagnosis form the basis of curative intervention. Preventive 

interventions were limited to immunisation. 
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disease that were the central focus of miasmatic enquiry disappeared. The adherents of 

the traditional philosophy of public health also lost prestige and power in the medical 

hierarchy. The form of enquiry also now metamorphosed from large surveys in the life 

situations of the affected people (in this case mostly industrial workers) to the isolation 

of the laboratory. With Koch's Postulates the gaze on disease transformed from one 

that examined the socia' and environmental dynamics to one that looked at disease in 

isolation and as existing only within a part of the body caused by specific 

microorganisms. So much so that when researchers like Joseph Goldberger and Edgar 

Sydenstricker of United States of America, found that pellagra was due to dietary 

deficiencies in sharecroppers and that it was related to their poverty, they faced much 

opposition42
• With the Germ Theory came the ascendancy of medical care, curative 

intervention and the growth of institutions like hospitals, pharmaceuticals and 

specialisation of medie&l care. But once thl- scourges of communicable disease were 

under control the force of tht.: germ theory paradigm faded. Preventive efforts became 

limiteJ to immunisation. 

DEVELOPMENTS IN THE 20nt CENTURY 

During the Second World War the stupendous growth of the chemical industry 

resulted in exposures to an increasing number of toxic chemicals and physical agents 

at the workplace. 

TABLE NO.l!J: REPORTED CASES OF INDUSTRIAL DISEASES (DEATHS AND INJURIES), 1901-

1939 

Disease 1901-1905 1921-1925 1935-1939 

Lead Poisoning 2093 108 677 
--f---

Phosphorous 6 - -
Poisoning 

Arsenic Poisoning 9 12 18 

Mercury Poisoning 32 13 20 

Anthrc..X 129 125 144 

42 Susser, M. & Susser, E. (May, 1996) Choosing a Future for Epidemiology: I. Eras and Paradigms in 

American Journal of Public Health, Vol.86, No.5, pp.668-673. 

·26 

--



Epitheliomatus 324 821 -
Ulceration 

Aniline Poisoning - 31 47 

Chrome Ulceration - 142 526 

Tota1 2239 1730 2253 

Source: Factvry Inspectors Reports, I901-1939, m Mclvor,A. (2000) 'Innocuous or 
Hazardous Toil: Cotton Textile workers and Occupational Health and Safety, clBB0-1939 

These exposures contributed to the development of illnesses in two ways. One was the 

high-dose, short-term expo:::;mes culminating in acute illnesses or death. In the second 

half of the 20th c~ntury the concern grew regarding low-dose, short-term exposures 

that led to chronic diseases, often lethal diseases like cancer after long latency 

periods43
• The growing recognition of such toxic effects fostered the growth of a 

prevention strategy that involved the study of the toxic substance and experimental 

evidence of its toxicity obtained from laboratory tests on animals or human tissues. 

The long drawn process of research, the expense and the delay in the applic:ition of the 

new chemical or process technology ace some of the problem<; ~h3t are posed by these 

tests. Data from the National Academy ofSciences44
, ofthe USA showed in the 1983, 

that there were over 6.3,000 chemicals in use c.ad about 700 new ones were introduced 

each year and may be potentially harmful for human beings exposed to them in certain 

circumstances. Emmett states that there is a relative paucity ofdata on the extent of 

workers' exposures to such toxic agents. The National Occupational Hazards Survey 

conducted from 1972-197 4 by the National Institute for Occupational Safety and 

Health found about 8000 hazards, mostly chemical agents in the 5000 urban business 

establishments surveyed. Expo3ure to multiple hazardous agents was the rule in all 

these establishments. Emmett states that the approach to occupational health is rooted 

in the pathological tradition, with the aims of regulation and control resting on 

prevention of definable occupational disease. Possible interactions between the 

43 
Green, -G.M and Baker, F. (1991) Work, Health and Productivity: Overview, in Green, G.M and 

Baker, F (ed.) Wc,rk, Health and Productivity, Oxford University Press, New York, pp3-18 
44

Ernrnett, E.A. (1991) Physical and Chemical Agents in the Workplace in Green, G.M and Baker, F 

(ed.) Work, Health and Productivity, Oxford University Press, New York, pp.35-44. 
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chemicals that may retard or enhance the development of disease are nnmerous and 

calculations of the same ::u-e thus practically impossible. 

After the Second World War rising chronic disease mortality overtook the mort~lities 

from i~;tfectious diseases. Diseases like cancers, peptic ulcers, coronary ailments like 

ischaemic heart disease, took almost epidemic proportions especially among the 

middle-aged meu. These diseases of completely unknown origin confounded the 

epidemiologists. The epidemiologists were forced to move away from a model that 

examined only specific causes of disease and now sought explanations for these 

diseases in the web of causation model. The epidemiologists found variations in 

disease as related to social class, geography and eco!lomic cycles45
• This paradigm 

then attempted to define factors that contributed to 'risk' of contracting the disease. 

Stress at the workplace, lifestyles, fvod habits, smokiag habit<; and behaviour in terrrs 

of aggressiveness, impatience, hostility and explosive speech patterns were identified 

as factors that contributed to carJsation of chronic dis~ses. The preventive efforts 

focussed around health promotion and behvioural change of thvse who fell in risk 

categories due to 'unfavourable' behaviour. Thus the focus on populations for 

prevention is limited to the individuals within them and prevention at societal levels 

gets reduced to dealing with people en masse. Pearce46 is of the opinion that the key 

issue in this shift of epidemiological theory is the shift in the level of analysis that has 

moved from populations to individuals. This is typified by a lack of interest in 

population factors as causes of disease, a lack of interest in the history of 

epidemiology and a lack ef integration with other public health activities. 

Epidemiology is now used as a set of generic methods of measurement of disease 

occurrence. The population studies of epidemiology also are used to study 

decontextualised risk factors rather than studying population factors i"n their social and 

historical contexts. Such epidemiology is characterised by bio-physiological 

reductionism and domination by biomedicine. 

45 Ibid., pp.44 
46 Pl.:arce, N. (May,I996) Traditional Epidemiology, Modern Epidemiology and Public Health in 

American Journal of Public Health, Vo1.86, No.5, pp.677-683. 
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Pearce quotes McKinlay in saying that such e!)idemiology gene-rates repetitive studies 

that are dogmatic about study design and look at causation through a maze of 

confusing risk factors. He is of the opinion that such studies take to victim blaming 

and take on a lifestyle approllch to risk behaviours. They seldom assess the rel:1tive 

contr~bution of non-modifiable genetic facton: vis-a-vis the modifiable social factors~ 

They decontextudise risk behaviours and produce interventions that can be harmful. 

These developments entailing shifts in public health theory also affected the way 

health of working populations was looked at. 

The case of the United States is illustrative of th!s shift that i~ associated with the 

chll.nge in epidemiological theory of disease causation along with changes in 

organisation ofp1oduction and technologies used therein. 

THE HISTORY OF DEVELOPMENT OF OcCUPATIONAL HEALTH IN THE 

UNITEDSTAIES 

INDUSTRIAL GROWTH IN THE UNITED STATES IN mE EARLY 20m CENTURY 

The early twentieth century was a period of rapid industrialisation in the United States 

of Ametica. A number of factors account for the rapid industrial growth that the 

American economy witnessed during this period of history; like, the application of 

new technology to manufacturing and extraction of raw materials, discovery and 

utilisation of many natural resources like coal, iron ore, natural gas etc., the building 

of large a transport system, a large supple of cheap labour, the growth of foreign and 

domestic markets and favourable government policies like protective tariffs and 

indirect subsidies47
• 

Industrialisation and urbanisation affected the health of workers in factories, cities and 

mines due to increased exposures to toxic materials and dangerous machinery. 

Ignoring working conditions in factories and mines led to a rising toll of deaths due to 

47 Com, J .K. (1992) A Historical Perspective on Government Responsibility for Occupational Health, in 

Com, J.K. (ed.) Response to Occupational Health Hazards- A Historical Perspective, Van Nostrand 

Reinhold, New York., pp.l-22. 
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diseases and accidents caused by toxic hazards and machinery48
• The work force in the 

factories was also plagued by other problems like low wages, long work hours and 

job-insecurity. 

Industrialisation in the US was characterised by the rapid growth of giant monopoly 

C<\rporations and the expansion of mining and manufacturing activities with the 

accompanying problems like those of an unsafe and unhealthy working environment49
• 

These large industries employed unskilled workers in large numbers. There was plenty 

of cheap labour available due to constant arrival of vulnerable immigrants in large 

numbers from various parts of Europe. 

The employers and the government turned a blind eye to the existence of old disease!> 

like mercmialism, plumbism, silicosis and phosphorous poisoning, afflicting workers 

toiling in un::;anitary and itt-ventilated mines and factories, exposed to all kinds of 

toxins and cor.tagion. Though thes...: diseases were ill defined at this point in ~ime, t"eir 

existence was very visible50
• 

Since the end of the Civil War in the U.S. in 1865, there were a{ternating conservative 

governments, which promoted the unrest'<iined growth of corp~rations. These were 

periods distinguished by 'reduced role of government, large scale economic and 

corporate restructuring with trusts and mergers, tax reduction and increasing of wealth 

concentration in the hands of a few' 51
• 

Besides, the political and economic power of the corporations and their contributions 

in developing the US as an economic superpower resulted in the courts and the 

political establishment supporting them in the event of disputes with labour. The 

employers believed that they were ·not obliged to assut:ne any responsibility regarding 

the health of the workers. The periods of republican rule, which were also periods of . . 
backlash against labour and strong propaganda ofan anti-left ideology. All this further 

enabled the corporations to amass huge profits and take over other rival companies 
' 

48 lbid.pp.2 

~9 Benmm, D.M. (1978) Death on the Job- Occupational Health and Safety Struggles in the United 

States, Monthly Review Press, New York, pp.8 
50 Com, op.cit.pp.4 
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forming large oligopolies and monopolies, The United States Steel Corporation was 

the country'.;; first billion-dollar business52in 190 l. 

INTERVENTION l"i 'rUE AREA OF HEALTH OF WORKING PO PULA T;ONS IN THE U.S. IN 

THE 2018 CENTURY- THE HISTORY OF MODERN OCCUPATIONAL 'HEALTH 

Accidents Injuries, Deaths and Compensation 

The statistics of industrial accidents and the high incidence of deaths during the first 

two decades of the 20th century reflected the abysmal conditions of work and the 

irresponsibility of the employers. In the year 1913, a total of 23,000 deaths were 

reported in a workforce of 3,80,000,0053
. The GovelTiment organisations did not 

re.:;pond much to these incidents of death and disease in the industry. The interest of 

the growing American print media in the issues of workers' safety am! health helped 

to alert the American people to these issues. The Russell Sage Foundation sponsoree 

the Pittsburgh Survey in 1906-1907, in Pen.1sybania. The survey revealed that 

between July 1906 and June 1 "07; 326 men were killed in Allegheny County, 84% of 

who were under 45 years of age and 58% of them were under 30 years of age 54
• 

Incidents like the mine disaster in West Virginia in 1907 that killed 362 coal miners55 

and the fire at the Triangle Shirtwaist Company, 1911 in New York city that kilied 

145 immigrant women workers were publicised greatly by the American press. The 

federal government now began paying greater attention to the issues of working 

populations especially in the industry. It made funds available for setting up 

occupational hygiene programmes56
• The mine disaster at Virginia led to the creation 

of the Bureau of Mines in 1910 and the Office of Industrial Hygiene as part of the 

United States Public Health Service in 191457
• 

52 Berman, op.cit.pp.6 

SJ Com, op.cit.pp.4 
54 Corn, op.cit.,pp.6; Berman, op.cit.pp.20 
55 lbid.pp5 
5r- Ibid, pp.4; Schilling, op.cit.pp.16 
57 Com, op.cit.,pp.5 
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According to Berman the steel sector in the Unit~ States was th~ most dynamic SC(.tor 

!n the late nineteenth and the early twentieth century. The developments in that sector 

.affected the other sectors as well. 

The US Steel Corporation's plant in South Chicago alone accounted for 46 deaths and 

386 permanent disabilities among workers in the year 1904. The accidents were 

reported in magazines like 'Everybody's' who described the accidents and so did John 

Fitch in· 1911 58
. The workers died when they fell into vats of molten steel or were 

showered by the molten metal when there were sudden blasts in the furnace. 

The high and ever rising casualty rates could be attributed to the efforts to expand 

production by speeding up the pace of work and increasing the workweek coupled 

with the introduction of new tecrmologies that involved taking dangerous 

respor.sibilities for tonnes of molten steel and other materials59
. Prodllction was 

carried out under a strict c:1ain of command. Deskilling of workers was ac~ompanied 

by a lowering of wages. The blacks and immigrants performed the dirtiest and the 

most dangerous jobs. All these above mentioned changes increased the nervous strain 

that the workers were subjected tc- while working under environmental conditions of 

high temperature and metallic dust. The diseases and injuries that the workers suffered 

from were caused by exposure to dust, heat and sudden changes in temperature. 

As a result of all the above-mentioned changes, the steel industry was able to bring 

labour costs down from 22.5% to 16.5% of the total production costs and expand 

profits manifold between 1890 and 191060
• But these profits were realised at a 

tremendous cost ofthe health and lives of many workers. 

Labour protests also marked this prosperous journey of the American industry. Major 

steel corporations like Carnegie Steel resorted to violent repression of strikes in the 

period between 1802-1902 in Pennsylvania. The political climate of struggle against 

inhuman work conditions and impoverishment of the working class all over the world 

provided hope to workers struggles in America as well. The workers discontent with 

58 Rosner, D. (April, 2000) When Does a Worker's Death become Murder? American Journal Of Public 

Health, Vol.90, No.4. 
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working conditions, pressure from the merlia, and the rising costs of lawsuits alo.1g 

with the costs of lost production led the industrial establishment to evolve ways to 

bring down the rates of casualties. The fear of the growing popularity of unions and 

socialism and the need to gain social legitimacy among the people of Aanerica, led the 

corporate sector in steel and other industries to undertake welfare programmes for 

workers and precipitated in the steel industry taking the lead in the 'voluntary safety 

movement' which was completely financed and controlled by the industry itself with 

no government or labour intervention. 

In 1910, US Steel also devised the Voluntary Accident Relief Plan61 the most patent 

aspect of which was the paying of fixed amounts as compensation for job-related 

injuries causing death or disability in lieu of workers rights to sue the corporation for 

the damages. The compensation measure was supported by the use of more 

sophisticated engineering hardware and instructions tu workers regarding the 

application of safety techniques. Installation of simple safety equipment and 

enforcement of rudimentary safety practices rt>sulted in the iarge corporations saving 

money in accident costs. ')uring the period from 1900-1908 US Steel spent $5 million 

on safety devices and education with a resultant 40% fall in accident rate and a 35% 

reduction62 in related costs. Once the compensation costs stabilised and there was a 

lull in labour dissent the corporate safety movement seemed to take a backseat. 

The Compensation Safety Apparatus 

The first decade of the 20th century thus witnessed the emergence of business

sponsored associations like the National Civic Federation (NCF) and the American 

Association for Labour Legislation (AALL) in 1900 and 1906 respectively. They tried 

to negotiate with the labour unions in order to avoid strlkes and confrontations63
• The 

AALL was also active in promoting uniform legislation in all states regarding 

industrial diseases, injuries, inspection and compensation. But th~ state laws passed 

were almost unenforceable. There was dissatisfaction among the workers over the fact 

61 lbid,pp.15 
62 Ibid , pp.76 
63 Berman. op.cit. pp.18 
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that common law made it nearly impossible for them to collect damages fiom the 

employer since the onus of proving him guilty lay on the former. The common law 

was governed by the legal doctrines64 of •assumed risk', that of •contributory 

negligence' and the rule ofthe •fellow servant'. In the former the worker ·.vas seen to 

be aware of the risks involvE".d in the job and took it up by his own choice hence the 

employer was not responsible for the accidents or disability he suffered. According to 

tf·.e second doctrine the worker would not be allowed to file a suit if it was seen that he 

had contributed in any way to the accident. Finally the fellow servant rule laid the 

responsibility of the accident on the fellow workers. Thus the law in effect protected 

the employer. 

In some states, employer liability laws had been instituted. The spiralling costs and the 

added embarrassment of trials for employers in such states were a cause for much 

worry. Hence, the cc rporate agenda could ill-afford to play do·.vn or i~ore the issue of 

working conditions and compensation. 

The struggle waged by tre socialists and trade unions affiliate-d to the left brought the 

issue of working conditiofls and health to the centre stage. The corporate sector 

responded by sponsoring a spate of studies that then stressed on the importance of a 

system of workers' compensation. The NCF organised a Department of Compensation 

for Industrial Accidents and their Prevention. It was the major agency that lobbied for 

a compensation system along with the AALL. Various meetings were held and 

political support was secured, but the participation of workers representatives was not 

solicited. The unions were also reluctant to join the NCF's initiatives to draw moJel 

compensation plans due to their earlier experiences with the steel industry, where the 

management had indulged in attacking unions and also drawn compensation plans that . 
were not beneficial to the workers. 

Most states adopted the model laws that were designed by the Compensation 

Department ofthe NCF. The National Safety Council was then formed in 191265 as a 

national coordinating agency and enjoyed the patronage of eminent capitalists from 

the steel, railroad and insurance indttstries. It also had members from the state 

64 Rosner, op.cit.,pp.538; Ibid. pp.l9 
65 Bennan, op.cit.pp.2 I 
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governments and federal agencies but no unions were part of the National Safety 

Council. There were other organisations like the National Council on Compensation 

Insurance (NCCI) that represented the insurance business and the American National 

Standards Institute (ANSI) that played an important role in the development of what 

became the Compensation-Safety Apparatus, founded between 1910-1920. According 

to Berman, the ANSI is an umbrella organisation that legitimised the standards that 

were developed by the private industry. It devised the 'USA Standard Method of 

Recording and Measuring Work Injury Experience- Z 16.1 '. The committee that 

devised this standard consisted of 33 business and insurance trade associations, 14 

government representatives and only one representation from the labour union AFL

CIO whose representative was eventually not nominated66
• This measure continued to 

understate the incidence of work place injuries and deaths and did not have any 

categol) for occupational disease. 

The Compensation-Safety Apparatus was a skeleton programme of private workers' 

comrensatio.t and st~te run indas~rial inspection programmes. It succeeded in 

withholding the issue of working conditions from the public agenda and created the 

impression that something was being don~ to improve the conditions of the injured 

workers67
. It was decided that private companies would carry out the insurance and 

thus the compensation-safety apparatus was an arrangement most suitable to the 

interests of the managements and the private insurers. 

This compensation system stabilised compensation costs at 1% of (he payroll since it 

ignored the issue of occupational disease, long-term disability and workers' 

. rehabilitation completely. The system in effect shifted 90% ofthe financial burdens of 

work-relat~ accidents to the workers, their families and the public. While the 

responsible government agencies and private corporations overlooked these tasks68• 

In the lack of State support for occupational health legislation, or in the areas of 

knowledge generation the private sector in industry defined the form and content uf 

66 Berman, op.cit.pp.80 
67 Ibid, pp.22 
68 Berman, op.cit.pp.22 
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occupational health in the Unitoo States at this time. Thus, the underslar1ding of safety 

in th~ industry during this period was employer-defined. The corporate sector being 

very powerful, it succeeded in influencing the state organs to interpret laws in their 

favour. These interpretations and definitions refused to give credence to w:->rkers 

experiences; instead, accidents were blamed on workers' carelessness as was 

evidenced in the doctrines governing common law. Decision-making processes 

regarding organisation of work were now in the hands of the management. 

Reorganisation of production that resulted in long hours, an incredible pace of work 

and fatigue definitely contributed to accidents, but these issues were never questioned 

and were presented as an integral part of industrial activity, which the worker was 

aware of when he undertook the employment. Occupational diseases were left 

untouched by the compensation safety apparatus. Compensation for the injuries and 

deaths caw: :;xi at work were provided in lieu of the right to sare and healthy working 

conditions. Companies were thus absolved of their responsibility in accidents and 

injuries suffered by workers. This syo;tem of compensation dominated the occupational 

health and safety pnlicy ofthe United States till the 1960s. 

THE DEVELOPMENT OF OTHER DISCIPLINES IN OCCUPATIONAL HEALTH

OCCUPATIONAL MEDICINE, INDUSTRIAL HYGIENE, SAFETY AND ERGONOMICS AND 

INDUSTRIAL PSYCHOLOGY 

Industrial Psychology 

Occupational health received much attention at the time of the First World War in 

Britain as well. The British Industrial Fatigue Board69 instituted during the war . 
condacted many studies that created a whole new area of research in industrial 

psychology that became widely popular in the American industry. 

Psychological testing was developed during the First World War in the United States 

and was used successfully to recruit men who made ' satisfactory officers and non-

69 Ibid, pp.23 
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coms'.70 During the Firs( World War a number of corporations in the US utilised 

psychological testing among tilem Metropolitan Life, American Tobacco and NationRI 

Lead to mention a few. Carnegie Institute of Technology established the tirst 

psychological consulting service for industry in 191571
• J.ptitude testin£ was used to 

determine in advance the suitability of workers for various positions by dassifying 

them according to degrees of manual dexterity, intelligence, accident proneness and 

conformance to the profile desired by the management. 

"The cardinal feature of the disciplines of industrial psychology and of industrial 

physiology was their concern with the conditions under which the worker may be best 

brvught to cooperate in the scheme of work organised by the industrial engineer. 72
" 

The probJems addressed are the problems of the management namely, absenteeism, 

high turnover rates, resistance to pace of work, indifference, neglect, cooperative 

grot:p restrictions on output and overt hostiEty to the management. lt addresses the 

problems that are raised by reactions and responses of workers to the work. Hugo 

Munsterherg at Harvard said that the role of th~ psychological science in the industry 

was to sele:ct workers from among the pool offered in the labour market, their 

acclimatisation to work routines of civilisation. 

The concepts of motivation and cognitive performance in industrial psychology as 

they developed in a context of capitalism have been used to improve and assess 

workers' efficiency and work performance hence, his or her utility to the cause of 

industrial production and capitalist accumulation. Concepts like attitude, motivation, 

perception, morale and inteliigence and their related tools were pu: to use in the area 

of industrial production to choose those most suitable for a particular job and eliminate 

the workers who didn't suit the required criteria. Individual differences and responses . 
were studied through aptitude testing leaving the social side of the interactions of the 

7° Cronbach, L.J. (Jan, 1975) Five Decades of Public Controversy on Mental Testing in American 

Psychologist. pp.l-14. 
71 Braverman, op.cit. pp.144 
72 Ibid., pp.140 
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workers and the collective arrangements within which they lived73
• Experimental and 

statistical techniques applied to studying responses and efficiency of workt;rs reflects 

the predominance of a positivistic epistemology. 

The concept of 'accident proneness' examined personality traits of workers and 

resorted to labelling. Syndromes associated with specific characteristics, were to be 

dealt with or treated by psychiatrists. Thus problems that were essentially caused due 

to the social environment and the conditions in which the workers worked· were 

ignored and attention was focussed on a set of narrow psychological causes that were 

to be located in the workers mind and body. The labelling of workers as suffering 

from 'accident syndrome' or 'moonlighting'74 also imJJiied the medicalisation of a 

social problem and relegating it to the sphere of the industrial physician's or the 

psychiatrist's 'expert control'. This approach emphasised the immediate causes of the 

accidLnts that involve individuals and obfuscated the realities of production systems, 

work organisation, supervision, faulty technology and profit motive that drive 

capitalist production and that underpin the phenomenon of industrial accidents when 

examining it .<~.t a population level. Accidents were attributed to 'light heartedness ' or 

'psychomotor retardation' or 'excitability' of the worker. And pulmonary problems 

like pneumoconiosis or asthma were blamed on psycho-physiologicai reactions or 

depressive reactions and anxiety.75 Extrapolating from individuals and applying the 

results to produce generalisations for collectivities cannot amount to sound 

epidemiological enquiry, it can at best lead to interventions that seek to examine and 

eliminate the vulnerable individuals from the workforce or blame the victims for the 

accidents and disabilities they suffer. 

73 Nayar, K.R. (1991) Inter-disciplinarity in Social Sciences in Health: A Re-examination of the 

Linkages between Social Psychology and Health, Centre for Social Medicine and Community Health, 

School of Social Sciences, Jawhar Lal Nehru University, New Delhi, India. 
74 Berman, op.cit., pp.23 
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Occupational Medicine rutd Industrial Hygiene 

Occupational Medicine developed in the United States as a separate uiscipline with the 

contributions from pioneers like Alice Hamilton, who worked extensively on the 

prevalence of occupational disease in the United States. She was the Director of the 

Comm!ssion set up to inquire into the prevalence of industrial disease in the state of 

Illinois 76
• She surveyed lead poisoning in smelters in 1911 and wrote extensively 

about the diseases that the workers suffered from. She also examined organic solvents 

like carbon disulphide poisoning in viscose rayon industrie~. radium used in the 

manufacturing of watch dials, mercurialism in mercury mines in California and 

silicosis in c.opper mines in Arizona77
• It was the first such commission in the world. 

She remained in this unsalaried position from 1911 to 1921 when her program was 

cancelled after pro-business Republicans regained control of the White House. As a 

result of its findings, several workers' comp~nsation laws were passed in Illinois. 

They introduced a new notion that workers were entitled to compensation for health 

impairment and injut'ie!:: su~tained on the job. Hamilton worked in the face of strong 

oppos;tion from her colleagu.:!s in the medical profession and from the entrepreneurial 

class. Federally funded research spearheaded hy Hamilton led to safety reforms such 

as increased ventilation in the workplace. She attained increased safety measures for 

workers by convincing capitalists that quick turnover rates fostered an inefficient 

workforce. Hamilton explored occupational disorders and their social consequences. 

Relying primarily on epidemiology and the emerging laboratory science oftoxicology, 

she pioneered occupational epidemiology and industrial hygiene in the United States. 

After the her pioneering work on white lead, the government in the 1920's, 

relinquished control of lead research, handing the reigns over to the very industries 

that produced leaded products. From this point on, the research emphasized 

occupational effects over public safety. In exploring this phase of lead poisoning 

research, Warren describes the career of Robert Kehoe, a scientist employed by the 

leaded gas industry. Kehoe promulgated that blood-lead levels were natural and 

76 c . 8 om, op.c1t. pp. 
77 Schilling, op.cit., pp.l7 
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acceptable to a certain poirt, giving the public a false ~nse of ~urity based on 

occupational standards. Th~ lead industry's control of research demonstrated that l.he 

origins of research have the power to influence a nation's safety. 

From its very inception occupational medicine has been seen to be very close to 

managemer.t. Navarro quotes one of its founders Dr. CD Relby saying that industrial 

medicine is a speciality in service of the management. He also cites the words of the 

head of the Council of Occupational Medicine of the American Medical Association 

said in 1961 that the physician's place in industrial medicine is au:dliary to the main 

purpose ofthe business: profit and production78
• Berman defines industrial hygiene as 

a 'ghettoised institution' started by the American indl.lstrial establishment that set up 

the Compensation-Safety Apparatus, in order to control the definition of health and 

illness in the industry. The physicians according to him were rec!"uited by the 

m~.1agement from private practice and startw off •vith biases common to their class. 

Their primary role in the industry was to keep compensation costs down. This also 

accounts for the low prestige <'f the specialisation among doctors. They eventually 

come to s~,are the profit making motives of the management. Medical training they 

receive does not contribute to an understanding of the other political issues involved 'in 

their roles as physicians in the industry. Their role also is to eliminate workers with 
I 

obvious defects79
• 

Berman gives an exhaustive account of the discipline of Industrial Hygiene and its 

practitioners. The American Industrial Hygiene Association (AIHA (1938))80 and the 

American Conference of Governmental Industrial Hygienists (ACuiH (1939)) are the 

two major groups of industrial hygienists__in the country. The former is backed by-the 

private sector and the members of latter consist of industrial hygienists working for 

state enterprises. 

73 Navarro, V. (1986) Medical Historj: Justification v. Explanation in Navarro, V (ed.) Crisis, Health 

;md Medicine- A Social Critique, Tavistock Publications, New York. United States of America, pp.85-
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80 Ibid, pp. 78 

40 



In the J 930:; th-:: industrial hygienists and occupational medicine professionals 

developed the concept of dose-response relationship81 of exposure to toxins and other 

harmful substance~ like asbestos fibres. This concept implied a linear relationship 

between severity and length of exposure and the bodily response in the exposed 

rersons. This concept was used to assert that below a certain concentration, risk 

accruing from the exposure to the substance would be negligible. This implied 

measurement and quantificatiOtl. Various instruments were developed to measure the 

concentration of substances in the environment at the workplace. The earliest efforts 

concentrated on measurement of airborne hazards and determination of concentrations 

that would not cause injury t0 the workers. 

In the l94C's the ACGIH also made the first attempts to determine dangerous levels of 

exposure to contamiP.ants called Thresholci Limit Values (TLVs)82
• These were g-hour 

time-weighted averages of an airbomf' contaminant to which workers could be 

exposed daily without adverse effects. These concentrations arrived at from toxicity 

tests on animgls and exposed workers. This activity of determining numerical values 

f'or acceptable occupational exposure limits was value laden and highly controversial. 
' Besides the fear of these limits being manipulated by the industrial interests through 

their involvement in the process, the limits were criticised for being based on 

unscientific evidence, without adequate consultation of members and corporate 

involvement that was reflected in the use of corporate consultants in the process, 

undocumented communications and unavailable scientific documents83
• The ACGIH 

defended the values that it had published in the Industrial Hygiene Newsletter by 

saying that these values were to be reviewed annually and were arrived at based on 

'available scientific evidence and industrial experience'. They asserted, "Threshold 

Limits should be used as guides in the control of health hazards and should not be 

regarded as fine lines between safe and dangerous concentrations."84 The TLVs 

81 Corn, J.K. {1992) Evolution of Mandatory Standards, in Corn, J.K. (ed) Respo;tst: tQ 

Occupational Health Hazards- A Historical Perspective, Van Nostrand Reinhold, New York, pp.28 
82 Corn, 1992, op. cit., pp.34 
83 Corn, op.cit., 1992. pp.41 
84 Trcnsactions of the Fifteenth Annual Meeting ofthe American Conference of Governmental 

Industrial Hygienists, Los Angeles, 8 -I I April, 1953 as quoted in Corn, 1992, op.cit., pp.37. 
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provided guidelines when few \Jther guidelines or su:ndards existed. As the science of 

toxicology developc.d it was used to set TL V s by the Threshold limits Committee of 

the ACGIH. This committee consisted of industrial hygienists who were either 

government employees or employees of universities and non-·;oting cons\:.lltants 

representing private corporations, very occasionally was labour included in the 

process85
. Similarly, the American National Standards Institute also developed safety 

standards for the Department of Labour of the Federal Government and 180 of its 

standards were adopted as the official standards in 1969; just a year before the 

Occupational Safety and Health Act was passed. In the late 1960s 1 00 large 

corporations, 160 trade associations, 6 trade unions and many gove.nment agencies 

participated in the various deliberations of the ANSi's committees. The funds fur the 

operations of the ANSI came from the coiiers of the corporate sector. According to 

Berman the ANSI standards tended to be len;ent towards business as was mentioned 

earlier in this chapter. 

The managements of the companies directly employ industrial hygienists. The latter 

are not given sufficient power or the resour~s to carry out their work properly. The 

Occupational Health Survey of the Chicago Metropolitan Area provides evidence to 

the effect that "company employed industrial hygienists have little positive effect on 

the environment of those plants86
." 

The discipline of occupational medicine is last on the list of priorities of 

specialisations in the academic curriculum of medical schools. The control that the big 

business has exercised on the development of this discipline has resulted in 

suppression and ignoring of research into dangerous conditions in the industries87
• T'ae 

medical practitioners recruited by the industry often subscribe to a view biased in 

favour of the business and have an anti worker attitude. Their relative lack of 

autonomy in the field and having to make decisions in favour of the industry makes 

their job less prestigious. In many cases the physicians hired by the industries play the 

85 Com, op.cit., pp.41 
86 Berman, op.cit, pp.l 00 
87 Ibid, pp.94 
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role of keeping down compensation costs by understating the disability, or screening 

out the unhealt.;1y workers in the pre-employment medical tests. 

Navarro criticises occupational medicine as it is practised in a capitalist society, for an 

ideological framework, which according to him serves the purpose of reproducing the 

existing order. Regulatory agencies in the area of occupational medicine attempt to 

protect the worker from environmental exposure to harmful agents. Thus a tussle takes 

place around the allowable levels of exposure to such harmful substances. But the 

process takes place in an ideological dichotomy between the environment and the 

worker. Tt1e discipline and the regulatory process emanating from its understa.,ding 

circumvent the social power relations t~at determine the environment of e'<.posures, 

the nature of the work process and the workers. These power relations determine the 

manner in which the worker participates in the work process, the autoncmy and 

contro! over decision-making ~hat he enJoys. By drawing attention only to the toxic 

substance the discipline obfuscates the larger disabling social, economic and political 

environment, which may be, root causes of the ill health that the worker experiences 

as a result of his work88
• 

Safety Engineering 

After the 1930s safety engineering also became integral parts of the discipline that 

industrial hygiene was89
• The cases of the Occupational Health Nurse and the Safety 

Engineer as part of industrial hygiene are similar to that of the industrial hygienist. 

They. have little formal authority at work; most of t!1em receive very little training at 

schools. Tbe availability of federal training grants for. Occupational Health Nursing is 

also very meagre and there is little interest within the nursing profession in industrial 

problems. The area of safety engineering is accorded low prestige in industry. The 

desire to identify with the management and realise their goals of getting greater 

importance and prestige, leads to their making decisions, which would bring 

88 Navarro, V. (1986) Work, Ideology and Science: The Case of Medicine Navarro, V (ed.) Crisis. 

Health and Medicine- A Social Critique, Tavistock Publications, New York, United States of America, 

pp.157 
89 Corn, op.cit.,pp.l5 
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maximum bertefit to the industry. Thus, their services are utilised by the management 

to control the work through optimal ergonomic design of machinery and work 

processes, in order to bring maximum cost-benefit to the industry instead of focussing 

on accidents and diseases as issues ofhuman suffering. 

Having examined the context within which these disciplines have emerged and the 

· framework within further knowledge is generated and regulatory action is taken; let us 

now tum our attention to the specific role ofthe American State in intervention in the 

area of OCCUJ~ational health. 

PATTERN OF STATE INTERVENTION IN 0CCUPA TIONAL HEALTH IN AMERICA 

State intervention in the case of the United States was deemed necessary in the a!"ea of 

occupational health only when issues of national interest like economic progress and 

reconstruction towards the end of the Depression, or the very survival of the nation 

was at stake as in the case of both the wars. The First World War also stimulated some 

occupational health 1'\ctivities in the war industries of America. The Congress 

established the Working Conditions Service to inspect war production sites and advise 

the companies on reduction of hazards, with the end of the war this service was also 

terminated. The period followed by the war was one of high tariffs, reduced taxation, 

laissez-faire and suspension of the minimal occupational health legislation that 

existed, with a conservative government at the helm. This service ended with the 

war90
• 

During the Great Depression in the 1 930s occupational health was accorded very little 

importance91
• The widespread unemployment and vulnerability of labour led to a low 

. 
rate of unionisation among the workforce and employment gained precedence over 

issues of safety and favourable working conditions. So much so that an incident as 

gory as the death of 470 workers (mostly black) and the disablement of 1500 while 

90 Com, op.cit.pp.l2 
91 Ibid. pp.l2 
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digg,ag a hydroelectric tunnel at Gau1e} Bridge92 in West Virginia failed to gather 

much att~ntion from the American Government. 

The New Deal Programme (1935-46) guided by the principle of government 

responsib!lity for human welfare was designed to rt:scue the U3 from its worst 

. economic depression. Hence social and economic legislation including the legislative 

changes instituted in the area of occupational health was. part of the program for 

reform and recovery. 

• The Social Security Act (1935)- Allocated funds for researcn and grants in aid to 

staks for industrial hygiene among other public health activities. 

• The National Labour Relations Act (1935) - Guaranteed workP.rs the right to 

organise and bargain collectively. 

• The Public Contracts Act (Walsh-Healy Act, 1936)- Established labour stand~Jrds 

for government contract~ including standards for health and safety of workers. 

• The Fair Labour Standards Act (1938) - Set a minimum wage banned child 

labour and banned workers under the age of 18years from working in dangerous 

occupations. 

The Division of Industrial Hygiene undertook the task of implementing standards 

propounded by the Social ~ecurity Act. It took up in-house training of people in the 

field of occupational health. But the state industrial hygiene units were facing 

problems of inadequate funds, lack of interest in occupational health of the sate 

legislators and inaccurate reporting of industrial diseases and accidents. There were 

technical problems like lack of accurate sarr.pling instruments and analytical tools, 

tools to detect industrial diseases and methods. to detect small amounts of toxic 

materials in the factory environment. 
. . 

During the Second World War, once again there was renewed enthusiasm to curtail 

war accidents and conserve labour. The war created a huge demand on increased 

production and the country faced shortages of both skilled labour and materials. Hence 

health of the workers was to be protected to keep them productive. The Office Labour 

Production of the War Production Board reported that labour hours lost due to 

accidents were ten times of those lost by strikes accompanied by financial losses 

92 Eennan op.cit. pp.27 
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atn<'unting to nearly $2 biHion93
• Since the lack of safety and sanitary working 

conditi::>ns were considered the chief causes of ,ow labou .. productivity the War 

Production Board established the Industrial Hygiene and Safety Section of the Office 

Labour Production. State Industrial Hygiene units were retained the responsibility for 

occupational health and it did not become institutionalised in the federal government. 

The networks of Industrial Hygiene units were established in nearly every state during 

the war. The Chairman ofthe National Committee for the Conservation of Manpower 

in War Industries said " .... the national safety program was from the beginning and 

sti!l is, directed solely to the objective of increasing production ar.d saving of 

compensation costs or even the much important prevention of hum'lll suffering and 

social distress .... we do not ask management or labour to look upon the work injuries 

in terms of pain or money cost, but rather in terms of production loss and dehyed 

delivery or urgently needed war supplies." B11t this interest in occupational health 

dwindled as soon as the war over94
. and these health and safety requirements never 

became institutionalised. 

THE OCCUPATIONAL HEALTH AND SAFETY ACT, 1970 (OSHA) 

The 60s was a remarkable period of internal ~burning and popular questioning of 

given societal values, in both the USA as well as Europe, and witnessed the 

emergence of, what later came to be known as, the new social movements- e.g. 

environmental movement, women's movement, students' movement etc. The labour 

movement also derived newfound energy from the turbulent and dynamic political 

climate.95 Workers' struggles now supported research independent of corporate 

patronage. The findings of these studies and the new found militancy of labour 

struggles questioned the compensation safety apparatus and pushed for the passage of 

a new act for radical reform of work places and conditions. The coal miners struggling 

for state compensation for black lung came together forming their o~m Black Lung 

Association and associations of widows a.nd the disabled supported actively by 

93 Corn, 199l,op.cit.pp.20 
94 Ibid, pp.23 
95 Jahiel, 1992, op.cit.pp.324 

46 



physicians, scientists and lawyers. The pressures exerted by the organisation of these 

workers contributed to the passage ofthe Coal Mine Safety Act of 1969 and the Black 

Lung Benefits Act of 197296
• 

There was support from the federa; government in the form of reports that 

recommended enhanced spending for dealing with occupational health hazards. The 

Oil, Chemical and Atomic Workers, the Steel workers, the AFL-CIO, the United Auto 

Workers and some senators pushed very strongly for the passage of a comprehensive 

law for occupational safety. These efforts were resisted by the National Association of 

Manufacturers (NAM), the National Safety Council, the Natior.al Civic Federation and 

the US Chamber ofCcmmer(;e97
• Republican Govemme!lt':::; need to assuage the unrest 

among the workers and to gain legitimacy in the midst of a volatile political 

atmosphere contributed to the enactment of the Occupational Health and Safety Act 

(1970)98
• 

The act required of the employers to provide a workplace 'free from recognised 

hazards that are likely to cause death or serious physical harm to employees'. The 

L~bour Department's Occupational Safety and Health Administration (OSHA) 

promulgated the standards for prevention and regulation of workplaces and work 

conditions. The OSHA can inspect workplaces and propose penalties for defaulting 

employers. The workers can call for inspection without prior notice to the 

management and anonymity is guaranteed to the worker making a complaint, if he 

wishes it. The National Institute of Occupational Safety and Health (NIOSH) is the 

agency whose advice is sought to ;;.et standards99
. All the standards set by the NIOSH 

initially were borrowed directly from those created by the industry-supported institutes 

like the American National Standards Institute and by the TL V committees of the 

ACGIH as was described earlier in the chapter. Despite the fact that the ACGIH had 

warned that the TL Vs were not to be used as standards, the OSHA promulgated them 

96 Berman, 1978, op.cit, pp.32 
97 Ibid, pp.32 
98Ibid, op.cit.pp.33 
99 Ibid, pp.33 
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as legally enforceable, safety stand&rds. There were many attempts to obstruct the 

process of setting new standards by the OSHA. 

Other than the problems related to passage of new standards, the OSHA is also 

plagued by proble'lls like low budgetary allocations for enforcement, ~strictive 

regulations, low fines and influence of powerful political and business figures, which 

many a time works in favour of the employers 100
• The late 70s being a period of 

recession and high rates of unemployment also led to few convictions for the 

violations at the work place. Navarro no!es that 80% of the labour force in the United 

States belongs to the working class. He quotes the US Department of Health, 

Education and Welfare in saying that there is greater morb!dity and mortality among 

them. A! least 4 million of the workers contracted occupational diseaSe every year, and 

there were nearly a huPdred thousand deaths of working pevple every year, with 

28,000 deaths cat~sed e<>ch year due to work-related accidents. A survey conducted on 

1 million workers in Chicago, by The Bureau of Occupational Health and Safety in the 

Unit~d States revealed that nearly 50% of them were exposed to serious and urgent 

healtt. hazards on the job'01
• Most of the data according to Navarro clearly explains 

that these deaths and illnesses are preventable and continued to occur due to the 

callous disregard of the economic and political institutions for the health and the safety 

of the working population. The head of the OSHA stated that this was due to the 

absence of meaningful legislation and had its roots in the social and economic 

composition of the society. 

The report of the Office of Technology Assessment states "limited research on 

exposure levels appears to show positive effects for hazards that were subjects of new 
. . 

or revised OSHA regulations like vinyl chloride, asbestos, cotton dust and lead."102
• 

Yet in all these years of existence the OSHA has succeeded in promulgating only 24 

IW Ibid, pp.35 
101 Navarro, V. (1976) The Underdevelopment of the Health of Working America: Causes, 

Consequences and Possible Solutions in Navarro, V (ed.) Medicine Under Capitalism Prodist 

Croom Helm, United States of America and Great Brituin, pp. ~2-102 
102 Com, 1992, op.cit.pp.20 
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full standards, the heerings for which were lengthy and fraught with contradictions. 

The standards were also denounced by the lab~ur movl!ment, which felt that the role 

ofthe NIOSH was usurped by the ACGIH103
• The TLVs were criticised for suspected 

for manipulation by the industrial interests through their involvem~nt in the process, 

for being based on unscientific evidence and corporate involvement being reflected in 

the use of corporate consultants, undocumented communications and unavailable 

scientific documents. 

The Act has contributed to the improvement of working conditions in many industrial 

establishments. It has also led to a questioning of the role of the company doctor and 

there have been initiatives to build a body of refearch outside the precincts of 

cnrporate patronage and has brought the issue of working conditions in industries on 

the public agenda. There is a heightened and more realistic awareness among working 

people r.nd others in society about the magnitude ofthe p!'oble.ns at work places. 

From the 1970s there was a perceptible shift in the activities of national agencies in 

that they now utilised risk assessment as a tool for regulatory decision-making. ln 

1976, William Lowrence104explored problems underlying the issue of safety itself. He 

said that estimation of levels of risk and their acceptance are two different kinds of 

activities. Measuring risk is an empirical and scientific activity while accepting risk 

involves passing judgements, which is a political, normative activity. The mixing of 

these two activities in the United States has led to much bitterness among concerned 

groups. Since the OSHA not <. single standards has been passed without conflict. 

David Lowrance says, "Safety cannot be measured. Only when those risks are 

weighed on the balance of social values can safety be judges: a thing is safe when its 

attendant risks are judged to be acceptable."105 Modem risk analysis has twin roots in 

mathematical theories of probability and scientific methods of drawing causal links 

between adverse health effects and hazardous activities. These mathematical mudels 

have been criticised for predicting varying ranges of risk, extrapolation from animals 

103 Ibid, pp.40 
104 Ibid, pp50 
105 Com,l992, op.cit.pp. 133 
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and from high doses to !ow doses. Risk assessment gained acceptance as an analytical 

tool for regulatory decision making wt-.en there was a shift in environmental policies to 
' 

regulate carcinogens and toxic substances. 

Risk assessment has b~en used as a tvol in the area ot standard-setting, which has been 

a fiercely contested area. Com cites the example of the standards for Benzene. The 

exposure limit was lowered from 10 ppm to 1ppm with a ceiling of 15 during any IS

minute period. The OSHA had concluded that it was not possible to ascertain a 

threshold for benzene induced carcinogenicity or to establish a safe level for benzene, 

hence this standard was ~ccepted by OSHA based on its 'lc.west feasible level policy', 

since higher conc~ntrations could be harmful. The American Petroleum Institute 

c,hallenged this standard. In 1980, the Supreme Court asked the OSHA to vacate the 

standard since it was unable to prove that benzene created significar.t health risk in the 

work plr.ce anti that lower srendards could eliminate that risk. This decision 

profoundly affected all the following regulatory policies since utilisation of 

quantitative risk assessment and the test of significant risk are now part cf setting 

standards to regulate toxic chemicals. 

The implementation of the OSHA still entails lot of resistance on the part of industry 

and the insurance companies; the long drawn battle of asbestos is a prominent example 

ofthe same. 

THE ASBESTOS EXPERIENCE 

In the first four years, after it was set up, the OSHA was reluctant to pass any new 

controversial standards under the republican government. But there was now more 

space for w~rkers' voices to be heard. The story of the standards setting for asbestos 

shows how difficult it is to get authentic research about a profitable but hazardous 

commodity. 

The awareness of the hazards associated with asbestos has existed for long, since the 

works of Pliny the Elder. In 1 906, a British physician reported the first modem 

account of death of a worker by asbestos. By 1918 American and Canadian insurance 

companies had stopped giving personal life insurance policies to the asbestos workers. 

After the First World War, there was a rapid expansion ofthe Asbestos industry in the 
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United States. Johns-Manville was the largest corporation manufacturing asbestos in 

the US. The industry suppressed information regarding the extent of asbestosis among 

their employees despite the fact that their data showed 67 of the 126 people exar.1ined 

to l>e sufferi11g from the disease. The Report of the Chief inspector of Factories in 

Great Britain showed the prevalence of lung cancer among individuals who suffered 

from asbestosis. Fifty-two papers published independent of the asbestos industry 

showed the carcinogenic effects of asbestos along with it being the causative agent for 

asbestosis among workt"rs exposed to it. Eleven papers sponsored by the industry 

presented exactly the opposite findings. In the 1960s Dr. Irving J Selikoff conducted 

research iudependent of the industry and w!th the Asbestos Workers Union and their 

findings helped in creating the atmosphere for the passage of the OSHA. This was 

followed by an asbestos SC2ndal at the Tyler rJlant belonging to Pittsburgh-Coming. 

The ex?mination of air s~mples there revealed higher concentra!ions of fibres than the 

permissible standard of 12 fibres per cubic centimetre. The management was le(off on 

a paltry fine payment of $210 for violations like failure to examine whether workers 

wore respirators or not. This led to the pressuring of the government by the organised 

section of workers. Finally, the Secretary of Labour caught between the workers and 

the industry passed a standard of 5 fibres per cubic centimetre in 1972, as against the 

2-fibre limit demanded by the former and the 12-fibre limit asked for by the latter. 

After much more resistance from the NIOSH and the Mt. Sinai researchers (where 

Selikoffworked), the OSHA agreed to bring down the limit to 2 fibres in 1976. 

Pittsburgh-Coming suld its asbestos plant. Both Pittsburgh-Coming and Johns

Manville were sued for $100 million for their failure to protect workers. Of the 689 

workers studied from 1959 at the Johns-Manville plant at New Jersey 96 died of 

asbestos related diseases. It had 271 suits on the disease and many more plaintiffs in 

1978. The other plants faced lawsuits and strikes. In 1986, Navarro106 reported that of 

the 4 million people who had suffered heavy exposure to asbestos 25% were expected 

106 Navarro, V. (1986) The Labour Process and Health: A Historical Materialist Interpretation. Navarro, 

V (ed.) Crisis. Health and Medicine- A. Social Crittque, Tavistock Publif',atiors, N'!w York, United 

States of America, pp.128 
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to die of lung can~r. 7-IIJ% of mesothelioma, cancer of the lining of the lung and 

another 8-9% were expected to die of gastro intestinal cancer. 

C0..NCLUSIOriS 

Work Process and Ill Health 

The nature of health and ill-health in capitalists societies like the U.K. and the U.S.A. 

is determined, in the ultimate analysis, by the manner in which the system of 

production and the work process is organised. The work process under capitalism is 

characterised by ever-increasing specialisation, \\-hich results in fragmentation of 

work, compartmentalization of worker tCJ one specific task, de-skilling, 

hierarchicalization of workers and complete loss of control of the workers over their 

work process. This loss of control entails the crudal decisior.s regarding production of 

commod;ties- where to wurk, when to work and how to work- passing over from the 

worker to the capitalist.107 Large-scale machinery has helped the capitalist in this 

process and the capitalist has become the master of the ent!re production process while 

the worker is reduced to being a mere 'factor of production'. As a result, the work has 

lost all it's intrinsic enjoyment for the worker and become a repetitive and 

monotonous activity. The reorganisation of work according to Fordist production lines 

and principles of sci~ntific management propounded by Taylor108 has aggaravated the 

loss of ..;ontrol the worker suffered as a wage earner in the factory. The introduction of 

newer and more complex technologies like those of automated production systems and 

creation of new industt ies like rubber, chemicals, plastics etc. have further alienated 

the worker from the knowledge and decision making processes concerning choice of 

commodities .to be produced, choice of technology and the process of production. 

These changes in the production process have led to the expropriation of the health of 

workers making them vulnerable to repetitive strain injuries, poisoning from toxins, 

chronic diseases like cancer, problems of stress and mental disturbances, 

cardiovascular diseases etc. 

107 Ibid, pp.ll9 
108 Braverman, op.cit. pp.81 &pp.14 7 
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Work in a ~pitalist society is presented as a rational and natural outcome of 

unavoidable and unchangeable ~ndustrialisation and technological advanc~ment and 

health problems are seen as a natural part of the wear and tear of work. The type of 

work done is not seen as a result of specific power rdations that exist in society. 109 

Massive propaganda ensures that the capitalists' interpretation of he:llth anrl disease 

becomes the dominant and thus the 'popular' understanding in the soc:ety. 

Biomedicine has also been instrumental in obscuring the role that social relations of 

production and the loss of control over work have played in the expropriation of 

health. 

The Role of Biomedicine 

1 he paradigm of biomedicine in capitaEsm has served the purpose of obscuring the 

social, political and economic co-ordinate~ that underpir. health and illness in human 

society. This is partly due to its epistemological moorings in the Germ Theory; which 

defines disease as a state that could be attributed to identifiable, isolable, specific 

causative agents in the enviror,ment or within the body, the effects of which are 

manifested as symptoms ir. specific body parts of the affected individual. The 

Cartesian notion of the body within this paradigm brings in an engineering approach to 

the process of cering, which then reduces it to mere repairing of separate body parts. 

The authority of prescribing the curative solutions to the ill health of the individual is 

vested in the medical practitioner. 

Thus medicine :,as played a role in masking of the power relations that underlie health 

and illness. The 'scientific' status of modem medicine with proclaimed attributes of 

objectivity and neutrality bestows upon it a sanctity, which is used to veil the 

exploitative relations that exist at the work place and outside. It has consequently been 

effectively co-opted by the industrial establishment to suit its agenda of defining ill 

health caused due to work processes as a consequence of hazardous exposures to 

varying doses of toxins or as a result of faulty iifestyles and behaviours that the 

workers indulge in as a matter of individual choice. Thus medical practitioner and 

scientists have been handpicked, supported and sponsored by grant~ and scholarships, 

109 Navarro, (1986), op. cit. pp.l50 
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to create a body of knowledge that safeguards its interestf in making profits as was 

seen in the case of the asbestos industry, or in the: role of the Compensation Safety 

Apparatus in setting up and controlling the institution of industrial medicine. 

State Intervention in Capitalism 

The patterns of State intervention that are discernible from the descriptions in L1is 

chapter show that the capitalist State has hardly intervened in the area of workers' 

health as a proacti·;e agent. It has intervened only when the discontent arising out of 

disease and suffering could no longer be wished away or contain~d, as in the case of 

the passage of the OSHA. Or when the il~ health ofworkers affected their productivity 

and entailed losses greater than the cost of controlling disease, to the State or the 

caritalist class as a whole, as in the c~~ of Sanitaty Reform Measures in England 

dl'ring the Industrial Revolution. The other oxasion of state intervention was 

observed when concerns of 'national interest' demanded suspension of clash between 

the working class and the capitalists, as was seen iil the times of the World Wars and 

the Depression in the U.S.A. 

The timing, nature and specific focus of state intervention in both the U.K. as Y'ell as 

the U.S.A. show that the State in a capitalist society plays the role of facilitating 

unhindered capitalist accumulation and provides legitimacy to the system by 

mediating among the interests of different sections of the society, in order to maintain 

peace and harmony for the survival of the system. 110 Welfare interventions by the 

capitalist State are on the outset fraught with these contradictions. They perform the 

function of creating effective demand to accelerate capitalist growth and also, 

managing d_iscontent among the working class. This is amply clear from the nature and 

pattern of intervention by the State in both England and the United States. 

110 Narayana, K.V. (October 19th, 1991) Political Economy of State lntervent!on in Health Care, 

Economic and Political Weekly, Vol.26, No.42. 
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CHAPTER- TWO 

THE PROCESS OF INDUSTRIALISATION AND THE 

_EYOLUTION OF HEALTH SERVICES AND LEGISLATION 

FOR WORKERS IN INDIA 

INTRODUCTION 

In this chapter I shall prirr.arily argue i.hat the dissatisfactory state of ?ffairs regarding 

workers' health in India can be attributed in a large measure to the dual character of the 

Indian State; wherein, on the one hand, it conceived and attempted to achieve tl:e goals of 

~quality and social justice worthy of a welfare state it proclaimed itself to be after the 

Independence and on the other hand its agenda was heavily influenced and tempered by 

the powerfui class interests of the bourgeoisie. Thus the emergent pattern of the 

development ofhealth services, medical education, research and legislation for protection 

of workers health, evidenced a major disjunction in terms of both, the gaps between the 

rhetoric and the design _t)fthe policy, as wen as, the stated intent in policy and actual 

achievements at the level of implementation. If anything, the state's intervention in these 

areas particularly it's policies and legislation regarding industrial development and labour 

welfare have pushed for the institutionalisation of the already segmented labour force, 

rendering a section oftht. working population especially vulnerable to the vagaries ofthe 

market. The policies of liberalisation, privatisation and globalisation that have been 

pursued by the State over the last one decade have only served to exacerbate the already 

deplorable conditions of work and life of workers. The emphasis on cuts in social 

expenditure by the State, greater· informalisation of work, advocacy of hire and fire 

policies and 'jobless growth' have had deleterious effects on the lives of working 

populations resulting in their fi.•rther immiserisation, greater vuln~rability and reduced 

bargaining capacities to pressurise for an improvement in conditions of work. 

In this chapter I shall focus on the role of the State in planning for industrial 

development, health services aad rezulatory legislation for the indu!;ti.al worker in the 

manufacturing seclor. I will also examine the living and working conditions of the 
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workers in the manufucturing industries. The chapter will be divided into the following 

parts: 

• Industrial Policy, Employment Trends and Growth in the Manufacturing Sector in 

India 

• Legislative Provisions for Regulation ofWorking Conditions 

• Living and Working Conditions of the Workers in the Industrial Sector

Manufacturing Industries 

• The Place ofWorkers' Health in Health Planning by the State 

INIJU~JRIAL POJ,.ICY=' EMPLOYMENT TRENDS AND GROWTH IN IHE 

MANUFACTURING SECTOR IN INDIA 

The modern industry in !ndia began around the middle ofthe nineteenth century. The 

imperatives of colonial exploitative regime- requiring penetration of hinterland to extract 

raw materials as well as supply finished goods- compP-IIed th~ British to lay a!l advanced 

transport system with highways and railways and invest in some basic industries like coal 

and iron ore. 1 

By 1880 there were three important industries in India, namely- cotton, jute and coal. 

Aditya and Mridula Mukheijee2 observe that during the inter-war period, -:nany consumer 

goods industries and intermediate and capital goods industries like, (textiles, sugar, 

matche-s, oaper, cement, iron and steel) were set up by Indian industrialists. Qru:ieer and 

Roy3 note that during this period an 'unregulated' sector, mainly comisting oftraditional 

activities in beedi, shellac, carpet, wool, mica and match was also being pulled into the 

market economy. Apart from this, a large number of small industries were being set up in 

1 Qadeer, I. & Roy, D. ( 1989) Work, Weahh and Heahh- Sociology of Workers' Health In India, Social 

Scientist, Vol.I7, No.5-6, pp.45-92 
2Mukherjee, A. & Mukherjee, M. (1990) Imperialism and the Growth of Inaian Capitalism in the 20th 

Century in Shah. G. (ed.) G~pitaJist -~velopmen~~ Critical Essays. Felicitation Volume in Honour cf 

Prof.A.R.Desai, Centre for Social Studies (Surat), Bombay Popular Prakashan Private Ltd., Bombay, India, 

pp.77-114. 
3 Qadeer and Roy. op.~it.pp.50 
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areas lik~ match, tanneries, paper, pottery, cement, beverages, sugar, dyes, cement and 

machinery. 

Despite impressive growth and expansion during the period between the two World 

Wars, at the time of her Independence in 194 7. India still had a very small secondary 

sector and remained predominantly an agricultural country. The share ofthe labour force 

in the manufacturing sector was 8.7% ofthe total labour force while that ofthe fllodem 

factory sector was not even 2%.4 Moreover, the production as well as the productive 

capacity of indu~tries manufacturing 'intermediate products' like coal. cement, steel. 

power, alcohol, non-ferrous metals, chemicals etc. was considerably below the 

req~irements (except cement). And as fpr as the capital goods sector is concerned, only a 

small beginning had been made.5 

POST-INDEPENDENCE INDUSTRIAL POLICY AND GROWTH OF MANUFACTURING 

INDUSTRY 

Rapid industrialisation was one of the topmost priorities ofthe government that inherited 

the Indian state from the British. There was a broad consensus within the ruling 

establishment, and indeed beyond, that without sufficiently rapid and comprehensive 

industrialisation, the goals of economic grov.1h and self-reliance, poverty removal, 

economic advancement and creation of a modem nation would remain elusive. 

The lack. ofheavy and capital goods industries and basic infrastructure, the weakness of 

private capital with regard to establishing these inJustries, which require huge initial 

investment and have a long gestation period, coupled with the socialist moorings of the 

dominant section of the political establishment led by Nehru paved the way for a pattern 

of industrialisation which was to be planned, governed and directly led- through 

positioning ofthe public sector on the 'commanding heights' ofthe economy- by the 

State. The capitalist class largely approved this pattern of industrialisation. In fact, the 

recognition of the pivotal role of the state in the industrial development of an 

underdcvelo~d country like India was originally propounded in 1944, in the Bombay 

4 Krishnamurthy, J. (1982) quoted in Chattopadhyay, P (1991) India's CapitaliSt Industrialisation: An 

Introductory Outline in Berberoglu,B. (ed.) Class. State and Development In lndi~ Sage Publications, New 

Delhi, pp.141-156 
5 Mishra and Puri (1998) Problems oflndian Economy, Himalaya Publishing House, Mumbai, pp.276 
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Plan, formulated by eight ofthe top industrialists in the country. It is apparent that there 

was a wide-ranging ~onse&tsus on dte path of industrial development chosen by the ~tate. 

Thus, in December 194 7 the government called an Industries Conference, which was 

attended by 1epresentatives of central and provincial governments, industrialists and 

labour. The conference, other than recommending division of industries into public and 

private sectors, adopted a tripartite agreement, which provided for three-;,·ear industrial 

truce between the management and labourers.6 

The Industries Conference 1947 was followed by the Industrial Policy Resolution (IPR) 

of 1948. IPR 1948 laid stress on the importance of public sector as being pivotal to the 

industrial development of the country and industrial peace as being the key to realise the 

goal of increased industrial efficiency and productivity. IPF. 19487 dedared, "The state 

must play a progressively active role in the development of industries." The first five

year plan document also averred that "it is best for the public sector to deve]op those 

industries in which the private enterprise is unable or unwilling to put resources required 

to run the risk involved, leaving the rest of the field open for private enterprise." declared, 

"The state must play a progressively active role in the development of industries." The 

first five-year plan document also averred that "it is best for the public sector to develop 

those industries in which the private enterprise is unable or unwilling tc. put resources 

required to run the risk involved, leaving the rest of the field open for private enterprise." 

The National Commission on Labour8 delineates the main postulates ofthe labour policy 

between 1948 and 1968. The labour policy during this period justified peaceful direct 

action o."workers if justice was denied, intervention by the-·State on behalfofthe weak 

party and encouragement of mutual settlement of disputes along with collective 

bargaining. 
I 

However, it was the Industrial Policy Resolution, 1956, which provided the basic 

operative framework for the ~ture i!ldustrial growth in India. It stressed the need to 

accelerate the speed of industrialisation with public investment to achieve the goal of 

6 Ibid, pp. 276 
7National Industrial Policy (19~5),l.nk S::tbl-tc. Secretariat, Go! Prt>Ss, New Delhi, pp.2 
8 The Reportofthe National Commission on Labour (1969), Go!, MoL,E &Rehabn, pp.ll-12. 
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socialist, equiiable development to overcome poverty. This was to be brought about by a 

planned focus on the development of heavy industries, expansion ofthe public sector 8J'Id 

the growth ofthe co-operative sector. IPR 19569 divided industries into three categories: 

(a) State MmtOpoly-ln the first category, those industries were included whose future 

development would be the exclusive responsibility of the state. Seventeen 

industries were included in this category. These can be grouped into fve classes: 

(i) defence industries (ii) heavy industries (iii) minerals (iv) transport and 

comll"unications, and (v) power. Out of these, fuur industries - arms and 

ammunition, atomic energy, railways and air transport, were to be government 

monopolies. In the remaining 13 industries, all new industries were to be 

established by the State. However, existing units in the private sector were 

allowed to subsist and expand. 

(b) Mixed Sector of Public and Private Enterprise - 12 industries were included in 

this section: all other minerals (except minor minerals), road transport, sea 

transport, machine tools, ferro-alloy~ and tool steels, basic and intermediate 

products required by chemical industries such as manufacture of drugs, dyestuffs 

and plastics, antibiotics and other essential drugs, fertilisers, synthetic rubber, 

chemical pulp, carbonisation of coal, and aluminium and other non-ferrous metals 

not included in the first category. 

(c) Private Sector- All industries other than those listed in category A and category 

B. 

In consona.1ce with the objectives spelt out in the IPR 1956, the Second Five Year Plan 

gave topmost priority to the public investment led heavy industry based path of 

industrialisation. It was based on Mahalanobis model, which advocated the establishment 

of basic and capital goods industries on a large scale so that a strong base for industrial 

development in the future could be built. The strategy was spelt out in the Plan in the 

following words: "If industrialisation i~ to be rapid enough, the country must aim at 

devel3ping basic industries and industries which make machines to make the machines 

needed for further development."10 The Third, Fourth and Fifth Five Year Plans 

9 Mishra and Puri, op. cit, pp.296 
10 Ibid, pp.277 
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c<.'ntinued with almost the same. pattern of investment with emphasis on building heavy 

industries like iron aJ"d steel, heavy engineering, and machine building industries. 11 

Within fr.is overall scheme of industrial d.welopment, the Mahalnobis Committee also 

called for initiation of steps for the dispersal of industry through promotion and 

encouragement of small-scale (SSI) and cottage industries. Small-scale industries, 

requiring less capital and technological sophistication were Eeen to have a tremendous 

employment potential in a capital scarce and labour abundant country like India. The 

basis for identifYing small-scale industries came from the Industries (Development and 

Regulation) Act, I 95 I whicr exempted units employing less than 50 workers with power 

and less than I 00 workers without power from registration. This exempted sector came to 

be known as the small-scale sector. Another criterion adopted for defining a SSI is the 

amount of fixed capital investment in a unit. Prior to 1975 the investment limit for a SSI 

was Rs. 7.5 lakh and in the case of an ancillary unit Rs. 10 lakh (This limit has been 

raised upwards from time to time. In ad<!ition, a tiny sector was also announced in 1991 . 

In February 1997, the investment limit was Rs. 3 crore for a SSI and Rs. 25 lakh for a 

tiny industry. Recently, the investment limit for SSis was hiked toRs. 10 crore). 12 These 

industries were given the benefits of reserved product lines, easy access to institutional 

loans, differential taxation, subsidies and restriction on volume and items ofpmduction 

by the large sector. 

Mishra and Puri13 point out that the category 'smali-S(;ale and village industries' includes 

myrad types of units, from the age-old household industries to modem mechanised 

small-scale units. Some of the most important types industries in this category are: 

modem techniques based small enterprises, artisans' workshops engaged in activities, . 
such as repairing of various implements, machinery and vehicles etc., handicrafts 

producing goods of high-skill workmanship like wood and ivory carving, carpet making, 

metal works etc. and village and household industries producing common consumer 

goods such as pottery, leather products, hand-woven textiles, silk materia!s etc. by hanri 

or using simple tools. 

II Ibid, pp.279 
12 Ibid, pp.32f. 
13 Ibid, pp.329 
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In a. review of industrial development over the thirty years of planning, the Sixth Plan 

noted that industrial pr0duction had increased by about five times during this ;:>eriod. 

More important than this quantitative increase in output was the fact that the industrial 

structure had been widely diversified covering broadly the entire range of consumer. 

intermediate and capital goods. 

The National Commission on Labour14 observes that post-independence Indian industry 

underwent significant diversification. Industrial activity engaged not only in the 

producti')n of traditional commodities like cotton, jute, tea etc. but also into fertilisers, 

heavy chemicals, electrical and el\!ctronic equipment, machine-tools, plastics, transport 

equipment, aircrafts, automnb]e parts etc. There was also a shift from consumer non

durable manufacture to production of consumer durab!es. Chattopadhyaya makes a 

similar obse!Vation and adds that this was coupled with an increased inJustrial output of 

over six &nd halftimes between 1951-1985.15 

Employment also increased :from 2.9 million in 1951 to 6.2 million in 1985 in registered 

factories. 16 But the Economic Survey of 1 ~87-88 showed that the share of the workforce 

in the industry was slightly above one-fifth of th.-! total labour force and within the 

manufacturing sector factory employment accounted for less than one-fourth of the total 

employm~nt in 1984-85. The workers in the manufacturing sector constitute 30% of all 

wage earners in India Wage earners as a whole numbered 55 million with those in the 

manufacturing sector numbering 12.4 million in 1981 and 17 million in 1989. 

While there was growth in industrial output and employment in the three decades of 

planned development, it did not result in improved working a9d living conditions for the 

vast majority of the working population. Even the Natior.al Commission on Labour had 

to admit that while the money earnings of the workers had gone up, that hadn't 

necessarily meant a rise in the standard of living. 17 As. we shall see ·in the following 

section, one of the reasons for this is the divergence between the industrial policy of the 

14 Report of the National Commission On Labour, 1969, op.cit., pp.l1-12 
15 Chattopadhyaya, op.cit, pp.l42 
16 Ibid, pp.l42 
17 Report of the National Commission On Labour, 1969, op.cit., pp.Jl 
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State and the legislation promulgated to protect the interests of the workers. The State 

took upon itself!he responsibility of creating basic industries only, which by n:lture are 

capital intensive and require less number of workers. The task of creating employment 

was teft to the private sector, especially the small-scale sector. But the very design of the 

protective legislation for workers in India is such that only a miniscule percentage of the 

working ~opulation comes under its ambit. Much of the small-scale industry is outside 

the purview ofthe legislation and consequently, the workers employed in them have no 

protection whatsoever from the law which has resulted in the segmentation of the 

working population in India. There has been no attempt by the State to redesign the 

legislation in such a fas!1ion that all the workers working in manufacturing industry can 

have access to the protection it offers. 

The hasic framework of IPR 1956 :-emained more or less intact till the mid 80's, with 

only minor changes being proposed in the Industrial Policy Statement (WS), 1973, IrS, 

1977 and WS, 1980. However, it is significant that these changes were in the direction of 

opening up new vistas for the priv~e sector tc expand its activities.18 

The 80's witnessed the beginning of the process of neo-liberal reforms in the Indian 

industry. The thrust ofthe reform measures in the 80s was towards making the domestic 

industry internationally more competitive. As Chandrashekhar19 notes, "During the 

1980s, reform was slow and was focussed on dismantling internal controls and increasing 

the flexibility of domestic capital." However, with the announcement of the New 

Economic Policy (NEP) 1991, a whole new paradigm was introduced in the economic 

policy fiamework in general and industrial policy in particular. The central goal ofthe 

liberalisation programme, introduced in the NEP, was to facilital:e private investment, 

both domestic as well as foreign, in the Indian industry. It was argued that to take the . . 

Indian industry to a whole new growth trajectory, private investment needs to be 

stimulated on a massive scale through proper incentives and a conducive atmosphere20
. 

The set of measures aimed 11t creating a conducive atmosphere for private investment 

18 Mishra and Puri, op. cit, pp. 299 
19 Chandrashekhar, C.P. (21 "-23rd 200 I) Neo-liberal Refonn and India's Industrial Perfonnance during 

the 199(1s Papt:r !Jresemed at 'People's Convention Against Globalisatron', New Delhi. 
20 Ibid. 
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include. among other things. dismantli'lg and privatisation of the public sector, 

commercialisatio;t and privatisation of the social sectors like health, edu:atioa1, water 

supply, sanitation, electricity and social security, extending the scope of the right to hire 

and fire and legalising and extending the practice of contract and casuallabour?1 

STRUCTURE OF EMPLOYMENT AND TRENDS IN EMPLOYMENT Gt.OWTH IN THE 1990s 

The need for a comprehensive health security system for the working people in India 

stems from the composition ofthe labour force, which consists of a mere 7% of organised 

labour, according to the Nati0nal Planning Commission, 1990. The Alternative Economic 

Survel2 points to the falling rate of growth of employment in the organised sector in the 

decade of the 1990s. The manufacturing sector especially shows a falling rate of growth 

in organised sector empk,yment. The Planning Conut!ission states that the employment 

growth in this sector shows a deceleration from 2.42% in 1973-77 i:o .06% in 1983-88. 

In the regime of the New Economic Policy, the growth rate of employment in general and 

organised sector employment in panicular is on a steady decline and casualisatlon is on 

rise, making the working population more vulnerable and affecting, negatively, the 

quality ofthe employment. 29.4 percent ofthe workforce in non-agricultural enterprisec:; 

is in manufacturing sector. Employment in industry (factory sector) was 99.26 lakhs in 

1997-98 compared to 81.261akhs in 1990-91- an average growth rate of2.5 percent per 

annum23 The growth rate in the organised sector was even worse- growing at the rate of a 

little over 0.5 percent per annum between 1991-1999. For each unit of investment 

iadustry now employs only 20 percent of what it used to earlier?4 

21 Kabra, Kamal Naycin (2001) Second Generation 'Reforms' towards Crony, Casino, Corrupt and 

Comprador Capitalism, Alternative Economic Survey, 2000-2001, Rainbow publi!:hers Ud., New Delhi, 

pp. 11 
22 Chaubey, P .K. (2000-200 I) Alternative Economic Survey, Alternative Survey Group, Rainbow 

Publishers Ud., New Delhi, pp. 3542. 
23 Kumar, T.R.(2001) Industrial Policy and Growth, Ahemative Economic Survey, Raintow Publishers 

Ud., New Delhi. pp. 79 
24 Kumar, Arun \200i) The Ma~w Vil!w, AlternativP. Ecrmomic Survey, Rainbow Publishers Ltd., New 

Delhi. pp. 21 
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In filet the only sector of the industry, which has shown significant growth rates in 

employme"l.t in the 90s is the small-scale enterprises 'iector. The number ofSSI units has 

increased from 2.72 million in t 995 to 3.33-3.36 million in 2000-200 I. The workforce 

empioyed in these units has also increased from 15.26 million in 1995-96 to 18.38-18.56 

million in 2000-2001- an average increase of about 4.5 percent per annum25
• 

In his analysis of NSS and Census data on empioyment Kundu26 analyses the work 

participation rates and concludes that there has been a slowet growth in jobs available on 

a regular basis in the organised sector. There has been a simultaneous increase in the part

time or casual work in the informal sector. This is evidenced by the fu11 in work 
........ 

participation rate~ by usual status and a rise in work participation rates by cunent status. 

He argues that much of the employment is taking place through sub-contracting using 

self-employed or c:1sual workers. Kundu also noted that most of the industries are coming 

up in the peri-urban or rural area-: surroundi!lg big cities. The reasons being :he ready 

availability of land, easy access to unorganised labour market, !ess awareness and less 

stringent environmental prolection regulations in these areas. The poor are e!ther 

dislocated from the precincts ofthe main city and given habitation or forced to settle i., 

these peripheral areas out oflittle other choice and are recruited in these factories. 

In the following section I shall analyse protective legislation for regulating conditions of 

employment of labour in India and the implications of the same. 

WORKERS' HEALTH-LEGISLATIVE PROVISIONS FOR REGULATING 

WORKING CONDITIONS 

Workers' Health- Constitutional Provisions and ILO Conventions 

The Constitution of India provides guidance for legislative and executive action. The 

Fundamental Rights that it provides to the citizens oflndia and the Directive Principles of 

State Policygive guidelines for safeguarding the worker. Article 24 ofthe Constitution 

25 Das, Keshab (200 1) Small Enterprises and Trade P<-licy, Alternative Economic Survey, Rainbow 

Publishers Ltd., New Delhi. pp. 82 
26 K~.andu, A. (J1..11e 14th, 1997) Trends and Structure of Er.1pioyment in the 1990s- Implications for Urban 

Growth, Economic ':Uid Political Weekly, Sameeksha Trust, Mumbai, pp.1399-1405. 
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prohibits employmeat of child below 14 years for work in any fuctory or mine or in any 

hazardous employment.:7 Article 39 requires the State to direct its policy to er.sure that 

the health and strength of workers, men and women, and the tender age of children are 

not abused and that citizens are not furcetl by economic necessity to enter avocations 

unsuited to their age or strength. Article 42 directs the State to make provision for 

securing just and humane conditions of work and maternity relief. Thus under the 

Constitution, it is imperative that measures should be taken to ensure that all the workers 

irrespective of their place of employment are assured of Occupational Safety and Health. 

The Government of India has so far ratified28 39 ILO conventions for safeguarding the 

health of the worker, encompassing subjects such as worker's fundamental righ:s, 

worker's protection, social security, labour welfure, occupational safety and health, 

women and child labour, m!grant labour, indigenous and tribal population. In the field r,f 

occupational safety, health and working envirnnment, ILO has framed 13 conventions 

and an equal number of recommendations so far. Out ofthese, the Government of India 

has ratified 2 conventions munely Radiation ?rotection Convention (No.115), 1960 and 

Benze ... e Convention (No.l36), 1971. Some of the recent conventions and 

recommendations have a strong bearing on emerging occupational health and safety laws 

in the country. 

Convention 155 requires every member-State to formulate, implement and periodically 

review a coherent National Policy in consultation with representatives of employers and 

workers. The policy should aim at prevention of accidents and injury at work places by 

minimizing the causes of hazards inherent in working environ.nent; The convention also 

identifies action at National and unit levels in relation to appropriate control measures 

against exposure to harmful substances, provision of measures to deal with emergencies, 

seek co~peratio11 and inform the workers on matters connected with safety and health. 

Convention 161 encompasses occupational health services. This convention requires that 

a National policy be framed on Occupational Health Services with particular referen~e to 

prevention of occupational diseases and health surveillance. The policy is to be finalized 

27 Report of the Working Group on Occupational Safety and Health for the Tenth Five-Year Plan (2002-

2007), Planning Commission, Gol (September 200 I ), pp. I 0 
28 Ibid. pp.ll 
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by a tripartite cor.sen!>us involving entrepreneurs, workerS and the government. These 

services should have tunctions such as identification and assessrr.ent of the risk for !he 

health hazards in the work places and of the monitoring of health of workers. The 

provisions require that workmen be provided with ~nformatio·n, e~ucation, training on the 

relevant aspects of the work and advised on first aid treatment and health programmes. 

Convention 174 and recommendations 181, defines "hazardous substance", "threshold 

quantity" "major hazard installation", "major accident", "safety report", "near miss". The 

convention requires that a national policy against the risk of major accidents be framed 

after consulting the employers and workers, implemented and periodically revieweJ 

which should promote the use ofthe best available safety technologies. The comp~tent 

authority shall f!stablish a system for the identification of the major hazard installations 

depending on the types of substances. The employers are required to establish a well 

documented 3ystem for identification and analysis of hazards, technical measures, 

organizational measures, emergency plans, measures to limit the consequences of a m~or 

accident and lessons to be learnt after discussions with the workers' representatives. 

Corwention 176 projects a new philosophy of prevention. The convention through 

stronger union ofworkers' representatives adopts a refreshing new approach to health & 

safety, which firmly places responsibility on employers. The ~mployers should control 

the risk at source or minimize it by designing a safe system of work. The convention 

gives workers several important rights, to report accidents, dangerous occurrences and 

hazards to employer and inspectorate, to ask for inspection & investigation by the 

employer and inspectorate, to get information about the ;1azards they face, to obtain 

relevant information from their emploY.er and the inspectorate, to refuse dangerous work 

and to elect safety representatives. 

Legislation for Safeguardine: Health of Industrial Workers 

In India the earliest legislation for regulation of conditions oflabour were introduced by 

the British in the form ofthe Factories Act that was first introduced in 188land amended 

several times later on and then the Workmen's Compensation Act in 192329
. Much ofthe 

labour policy in the pre-independence period was influenced by the needs of the colonial 

29 Report of the Royd Commission on Labour in India, Go I, Central Publication Branch, Calcutta, 1 <;31 
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economy. It was shaped by necessities such as creation of a labour furce committed !u 

industry, to stem competition that the Indian industry ~egan to pose for the British due to 

the advantage oflow cost that unregulated labour afforded it and to cater to Britain's war 

time needs ofunh~ndered supply of commodities30
• 

According to D'Souza. post-independence industrialisation in the cour.tty had to be 

labour intensive hen<.;e regulations were reqt•ired to preserve the limited skilled labour 

force that was available. But the plentiful availability of unskilled labour led to their 

being left to the vagaries ofthe market furces. D'Souza sees the basic structure oflabour 

law in the country as one, which tries to create legal relationships between the employer 

and the employee and create a dominant status of the skilled labour force and neglect the 

unskilled labour to create a fragmentation in labour markets. 

Protective legislation for labour is neither uniform for all sections of labour nor does it 

apply to the same extent in all the circumstances of employment. An examination of the 

laws pertaining to the manufacturing sector reveals that every sector of labour is 

governed by a different set of laws, which lays down varying sets of standards for the 

protection and welfare of different sections ofthe labour force. These regt•1ations are very 

basic specifications regulating the circumstances of work and collective bargaining 

rights. Within this, the law makes numerous exemptions and creates space for the 

promulgation of special laws for certain other sections oflabour. Thus there is a resultant 

segmentation of the labour force. The legal basis of such segmentation is founded on 

various tests or criteria.31 Thtse could pertain to the number of workers employed at the 

establishment, the activity carried out by the concerned unit, the agency of recruitment, 

region where the act would be applicable and the workers within a certain wage limit 

who would be able to access the protection and privileges that the legislation would 

provide. 

30 D'Souza, (I 995)op.cit., pp.l 0 
31 D'Sou.za R. (1994) Informalisation of Work and tht:: Legal Process in Davala, S. (ed.) Unprotected 

Lahour In India- Issues and Concerns, Friedrich Stiftung, New Delhi, pp.l42 

67 



The terms 'organised' and 'unorganised' may refer to industrial units that come under the 

purview ofthe Factories Act and may also refer to workers 'vho are covered by protective 

legislation and enjoy the earlier me:ttioned The Factories Act is enforced_ by the 

privileges. By virtue of legislation and definition Inspectoratcs o~ Factories under the 

of establishments that fall within or •.vithout the 

purview of the laws regulating the industry the 

existent units maybe categorised as part of the 

organised sector or the unorganised sector. The 

organised s.!Ctor firms refer to those with 1 0 or 

more workers operating the unit with power nr 20 

or more carrying out production activity without 

powe~2. These filctcries should be registered and 

inspected under the Factories Act. The provisions 

of the Act, may however, be extended to factories 

employing less worke~ by a State Government 

by issuing Notification under Section 8533 ofthe 

State Governments antJ the 

administration ofUnion Territories, who 

also have the power to make statutory 

rules to supplement the provisions of the 

Act. The Ministry of Labour in the 

Central Government is accountr.ble for 

enforcement of the Act and ensuring 

uniformity of application. H also en:mres 

coordination of the activities of the 

Factory lnspectorates through a 

technical organization under its control 

known as Directorate General Factory 

Advice Service and I....atour Institutes 

(DGFASLI). 

Act. So far, this power has been used to cover power looms, saw mills, rice mills, oil 

. mills, flour mills, chemical units, pesticides formulating units, printing presses etc. under 

the provisions ofthe Act by different States34
• 

Similarly a worker may belong to the organised sector if he is not temporary/ casual or 

contract labour. A temporary worker is entitled to a permanent status after 240 days of 

continuous work. and will then be able to enjoy the earlier mentioned privileges if he is 

part of an organised sector establishment. Workers employed in the same job may have 

different statuses in terms of differential wages. They may not be allowed to join unions 

or form them and will not be able to secure the ESI or PF and may not be entitle4 to other 

benefits like annualleave35
• 

J: Davala, S (1994) Labour in the Unorgansied Sector: Issues and Concerns in Davala, S. (ed.) Unprotected 

Labour In India- Issues and Concerns, Friedrich Ebert Stiftung, New Delhi, pp.l 
33 Report of the Working Group on Ocwpational Safety and Health, 2001, op.cit.pp.20 

~4 D'Souza, R.~1994)op.cit pp. 141 

Jj Ibid, pp.141 
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Mark Holmstrom36 has studied the relations between the organised and the unorganLied 

sectors. His work focused mainly on the boundary betwe~n the two in the manufacturing 

industries involved in the production of chemical, engineering, metal work, plastic and 

electronics. He defines the unorganised sector as a residual category comprising of 

everyone except the permanent organized sector workers. There is further a shadowy · 

boundary between the workers in the unorganised sector in the manufacturing 

employment, and the vaster army of small JX:asants and labourers in the country and. the 

casual construction workers. There is a difficulty in studying the workers in the 

unof3anised sector due to the immense diversity that exists among th~m; the workers in 

the modem organised sector are more or less similar. Also the latter are also conveniently 

available in collectives in a common or fixed place unlike the former. 

Holmstrom in his work notes that the div~sion of the work force into these two sectors 

became sharper after independence and has been particularly prcnounced after 1960, after 

the policy for the development of the Small Scale industry was announced. This is when 

the unorganised sector emerged as a distinct part of the manufacto 1ring industry and a 

separate class of casual or temporary labour was also seen emerginr in the organized 

sector firms. These changes were affected by factors like technological changes, labour 

legislation, union pressures and changing assumptions and .!Jerceptions of work,37 

juxtaposed on a country that still had remnants of colonial conditions. 

The encouragement of tlie small sector by the government has contributed to this 

segmentation in no small measure. Small-scale industries are those below a certain 

investment limit, (Rs.l 0 crore at present). They ru-e entitled to certain benefits like 

reserved product lines and easy loans. Many small sector industries are part of the 

organised sector. There is a large grey area of firms that should actually be organised but 

are not due to the lacunae that this provision for the small sector creates. Small firms 

could be owned by individuals with multiple interests who switch their capital fiom one 

36 Holmstrom, M ( 1986) Introduction, in Industry and Inequality- The Social Anthropology of Indian 

Labour, Cambridge University Press in association with Orient Longman, London and Bombay, ppl-25. 
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area to another. Or small firms may be owned by very big companies.38 Myriad ways of 

evasion of laws by the employers have put workers out of the ambit of protective 

legislation. These include constantly laying off workers before their stipulated 240 days 

of work are over m.d then reappointing them. The private sector has tried to gain 

maximum benefit out of the legislation by putting out more and more work to workers in 

the small firms and turning them into contractors, making fictitious divisions in the 

companies. Also, there are reserve armies of temporary and casual workers in middle and 

large firms in the organised sector. There are several legal and fiscal thresholds, which 
\ 

obscure th~ differences between the organised and the unorganised workers. This kind of 

exclusion has resulted in the segmentation oflabour in the count~
0

• 

In her analysis of the legislation instituted for the protection of workers' health in lndi<>., 

Radha D'Souza40 examines the conceptual and administrative limitations of the various 

acts. Namely t:1e Workmen's Compensation Ac!, the Factories Act J.lld the Employers' 

State Insurance Act. All the acts are seen to be fulling short of the ILO Conventions by 

excluding vast 5.ections 0f employed persons either by pegging benefits like 

compensation or treatment (in the case of ESI) to wage limits or specifi" scheduled 

manufacturing activities covered by the acts. For example the WC Act covers only those 

workers who earn Rs.l 000 or less, but also fall within the definition of the workman, 

resulting in the exclusion of casual workers, white-collar workers and clerical employees. 

This exclusion of casual workers in effect encourages the informalisation of work thus 

reinforcing the vicious cycle of informali$ed work and denied compensation41
• The act 

also covers just a narrow database ofindustries, as they existed in 1923. 

The ESI act on the other hand is applicable only to factories as defined under the 

Factories Act of 1948. The estab!ishment must be engaged in a manufacturing process, . 
should not be a seasonal establishment, should engage I 0 or more workers with power 

38 Hobnstrom, M (1986) Industrial Labour in India in Industry and Ineguality- The Social Anthropology of 

Indian Labour, Cambridge University Press in association with Orient Longman, London and Bombay, 

pp.26-75. 
39 Singh, op.cit.pp.14 
40 D'Souza, R. (1995) Occupatior.al Health an<! Safety Legislation in India, FIL Working Papers, No.9, 

Ut.iver.;ity of0slo, Norway, ppl3. 
41 lbid.pp.l8 
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and twenty or more without power and the workmen claiming compensation have to he 

~ngaged in the manufacturing process, excluding workers in the small sector and worktrs 

earning over and above the wag~ limit of Rs.6500 per month. This narrow definition of 

the Factories Act has augmented the segmentation ofthe labour force legally exempting 

those units outside its definition from any kind of safuty standards, inspections or 

minimal working conditions. Hence th~ most vulnerable of workers labouring under 

sweatshop conditions get excluded. Suci1 workers can litigate only under the Indian 

Employers' Liability Act 1938 or Fatal Accidents Act, 1855 both of which are archaic 

an::l provide little in the form of protection to the worker. The ESI act may cover contract 

workers only if the establishment of the contractor employing them falls under the 

preconditions laid by the act. They may not claim compensation from the principal 

employer, in the event of an accident or injury. 

At the conceptttallevel the WC Act does not define an acci~ent or injury. Its provisions 

are based on disablement and loss of earning capacity. The employer is also not liable to 

pay compensation if t!le worker was under the influence of alc0hol at the time of !hP. 

accident, or the worker disobeyed instructions. They are no statutory ryrovis!ons under the 

acts to make it mandatory for the workers to be trained to operate and use safety devices. 

Injuries listed under the act pertain to the indastrial activities of textiles and engineering 

that existed in the 1920s. They have little to do with the injuries caused in the new 

technologies and industries that grew post-independence like the chemical and 

microelectronics industry. Besides, the injury has to be proven as having occurred out of 

and in course of employment. The presence of this clause often proves to work in the 

defence of the employer. Thus for all practical purposes these workers are also left out of 

the ambit ofthe act. 

The compensation paid to the worker is not based on actual losses he incurs. There are 

fixed estimates of loss of earning capacity and thus compensations paid are made on the 

basis of extent of physical disabiiity, in the exclusion of any consideration regarding the 

kind of work that the worker was engaged in. For e.g., the loss of a limb may not entail 

loss of earning capacity f::>r a supervisor but i~ would be detrimental to the survival of a 

worker who used to work ::>n a scaffolrling at heights in the industry. 
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Occupational disease has not been defined by the aets. There is a list of34 occupational 

diseases but there are no standardised biomedical criteria for diagnosis and d~tection. 

Thus the detection of the diseases is dependent on the skills and biases ofthe concerned 

medical practitiuner. The law prescribes that for a <'isease to be acknowledged as 

emanating from occupational C?.uses. it should be directly attributable to work that the 

worker is engaged in and not to the general ~nvironment. This completely disregards the 

fact that occupational diseases are rather riifficult to diagnose and the key to their 

detection lies in sustained, prolonged monitoring which can be made possible only 

through a health service system oriented towards registering occupational case histories, 

re~ruiting medical practitioners equippP.d with sufficient technical skills to diagnose work 

related diseases. In the absence of such? system the onus lies on the worker to prov~ that 

the disease he is suffering from is in filet o..;cupational. The ESI or WC acts also do not 

acknowle<!ge a los~ of earning capacity accruing from occupatiunal disease. Instead the 

workers' inability to work may be recorded as inefficiency and absenteeism until the 

disease manif(;sts itself as an irreversible serious illness. 

Other legislations applicable to 
factories: 
• The Environment (Protection) Act, 

1986 
• 

• 

• 

• 

• 

• 
• 
• 
• 

• 
• 

The Water (Protection and Control 
Pollution) Act. 1974 and the Warer 
(PreventioTJ and Control of 
Pollution) Rules, 1995 

The Air (Prevention and Control of 
Pollution) Act, 1981 and the Air 

(Prevention and Control of Pollution) 
Rules, 1995. 

The Hazardous Wastes (Management 
and Handling) Rules, 1989 25 

The Manufacture, Storage and Import 
of Hazardous Chemica1s Rules, 
1989 

The Explosives Act, 1884 
The Gas Cylinders Rules, 1981 
The Explosives Rules, 1983 
The Statit:: and Mobile Pr~MJre 

Vessels(Unfired), 1981 
The Instx-1icides Act, 1968 
The Indian Boilers Act, 1923 

----------

The Factories Act was amended in 197 6 to make 

it mandatory for the factories employing more 

tha., 1000 workers to appoint qualified safety 

officers. But the framing of specific rules in this 

context was left to the states. However the 

duties of the safety officers in the industry are 

only advisory and not binding on the authority 

of the factory. The Factory Inspectorate has no 

role in enforcing periodical health examination 

of the workers. After the Bhopal Gas Tragedy, 

certain fur-reaching amendments, pertaining to 

hazardous processes, health and safety in the 

chemical industry, were introduced in the Act in 

1987. These included42 constitution of a site 

42Working Group on Occupational Health and Safety, op.cit pp21 
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a!>praisal committee, compulsory disclosure of information by the occupier, r.tandatory 

medical examination of workers exposed t'l hazardous processes, laying down of 

permissible limits of exposure to chemical substances, participation of workers in safety 

and healtn management and granting the workers the right to be forewarned about 

imminent dangers. How~ver no responsibility for the same W3S entrusted with the 

employer43
• The onus again lay with !he workers or the inspectorate. The additions made 

to the Act aimed at emergencies and disaster management rather than long-term effects of 

chemical substances on the health of the workers. A list consisting of twenty-nine 

industries was included under the schedule of the Act This ame'ldment also entitled 

workers to the right to be informed about matters relating to their safety. The fuctory 

manager is bound by these previsions to notifY any notifiable disease !isted in the 

schedule consisting of29 occupatior.al44 diseases. The list of occupational diseases in the 

various acts is not identical which, once again, creates cm.fusion regarding the possibility 

of filing for compensation. 

The WC Act creates a Compensation Commissioner to adjt• iicate disputes on th~ 

payment of compensation. But the act is fraught with problems like burden of proof, 

inspection and long drawn litigations, which result in the workers, more often than not, 

settling the disputes out of court. The Act also does not make any provisions for 

monitonng, surveillance, diagnosis, treatment or rehabilitation of affected workers. Nor 

does it provide for any legal aid to workers. Litigations are seen as the problems of 

individual workers, unlike many other issues that may be seen as issues of collective 

bargaining. 

The procedure for making compensatory claims also varies from Act to Act45
• Under the 

ESI the employees are responsible for notifYing the employer about a claim, which is 

~hen to be recorded in an accident register. On the other hand, under the Factories Act the 

responsibility of notification to the inspectorate is vested in the employer. At the same 

43 D'Souza,( 1995), op.cit, pp22 
44 Working Group on Occupational Health and Safety, op.cit. pp.21 
45 D'souza, 1995, op.cit.pp.l3 
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time the employer is also responsible fur notifYing the corporation regarding the bcidP.nts 

of occupational illness and accidents in the unit. in case of occupational diseases the 

worker has to go through the convoluted process of getting a Special Medical Board set 

up to exam~ne his case and compute loss of earning capacity, irrespective of whether the 

worker has been treated by the ESI hospital or other wise. There are no linkages between 

the ESIC and the Factories Inspectorat~ to conduct joint studies or surveys. The Factory 

Inspectorate is expected to cany out ii:s responsibilities actively under conditions of 

inadequate staff for the purposes ofinspection46
• The Act also does not give workers the 

space to bring any charge, civil or criminal, against the employers for violation of 

statutory regulations. The ESI Act provides that a worker in receipt of disablement 

benefit fur more than 6 months may be discharged by the employer. The same would be 

applicable in the case of a worke::- seeking treatment for any of the scheduled 

occupational diseases f<'f a period over 18 months. TLe Model Standing Orders47 

applicable to workers also stipulate that a workman may be discharged for continuous ill 

health. ~uch provisions only serve to curb the initiative of workers to report ::;uc}1 

incidents for fear of loss of employment. The absence of provisions for vocational 

rehabilitation and health monitoring fall short ofthe standards set in the ILO Convention 

on Employment Injury Benefits, No.l21, (1964). 

Hence the legislation existent for the protection oflabour is in many senses obsolete and 

in contravention to many othe::- regulations controlling other aspects of health and 

employment. This provides ample space for evasion of laws on the part of the employer 

and for formalisation and institutionalisation of the vulnerable and unstable status of 

health, work and life of those employed in the lowest paid, most hazardous jobs. 

46 Working Group on Occupational Health and Saiety, op.cit. pp.76 
47 Model Standing Orders are ffamed under the Industrial Employment (Standing Orders) Act They are 

minimum conditions for employment contracts prescribed under the Act. They maybe improved by the 

iatervt:ntion of employers (J}d uni0ns but may not opt for anything less than the standing orders 

(D'Souza: 1995). 
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ENFORCEMENT AGENCIES- DGFASLI, CLI AND FACTORY INSPECTOJ!AIES 

A paper by Stirling Smith48 ofthe LaboPr and Society International, states that there is 

evidence of 100,00- t 50000 deaths annually in India due to workplace accidents and 

exposures. He also estimates that there are /. miJiion new cases of occupational disease 

every year. But the Ministry of Labour claims that there were only 1 623 cases of death 

due to the same in 1993. 

Table No.2.! STATE WISE INDUSTRIAL INJURIES IN FACTORIES DURING 1994.:1~9~ 

s STATES 1994 1995 1996 1997 1998 
N 

N.F F N.F F N.F F N.F F N.F 
I Andhra P. 4388 IOO 98I2 94 4252 134 4298 I99 3649 
2 Assam 353 6 278 13 206 I 165 8 100 
~ Bihar ll60 44 1380 51 1287 56 873 32 I018 

4 Goa 295 4 382 4 243 3 I93 4 197 

5 Gujarat I5489 I95 I0642 192 1161 200 1182 246 1161 
5 4 I 

6 Haryana 771 28 704 35 4l'8 35 4I6 34 400 

7 Himachal 319 4 308 5 Pradesh 87 25 I 52 5 28 

8 Kamataka 4283 23 4283 23 3552 49 3896 37 3644 
9 Kerala I805 10 1805 10 1773 23 1304 13 1356 
8 MadhyaP 9027 71 8416 83 9620 62 7543 69 7071 

9 Maharasht- 24046 157 20629 195 1755 180 15I2 198 1673 
ra 7 0 9 

10 Orissa 3083 29 3249 42 2267 32 2067 4I 1888 
11 Punjab 788 24 5I7 34 468 35 4I6 34 308 

12 Rajasthan 6I90 40 28I8 945 1986 64 2698 68 2891 8 

I2 Tamil 92I8 43 7014 37 7014 37 4063 49 3720 Nadu 
I2 Tripura 5 0 I 0 2 0 3 0 3 
14 Chandigarh- 3 0 0 A IJ 2 IO I 3 ... 
I5 Delhi 56 I 9 495 I3 306 18 102 12 183 
16 Pondichery 1045 3 584 2 723 3 880 6 917 

Total 
~2856 790 733I7 891 6343 969 5593 I055 5573 

0 4 6 . Source: Health lnformatzon oflndw, (1997-98) 

48 Smith, S (1999) Occupational Safety and Health India: An Attempt to Estimate the Real Number of 

Work Related Deaths, Centre for International Labour Studies, University of Manchester. 
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Table No. 2.2_Q~:t~OF0CCUPATIONAL DISEASES IN SELECTED STATES 

S.l~o. STA TFiUNION TERRITORY OCCUPATIONAL DISEASES 
I. Assam Nil 
2. Gujarat 52 
3. Haryana Nil 
4. Himachal Pradesh Nil 
5. Matfitya Pradesh Nil 
6. Orissa 1888 
7. Punjab Nil 
8. Rajasthan Nil 
9. West Bengal 23 
10. Chandigarh Nil 
II. Delhi Nil 

-
Total 1953 

Source: Health Information of India, (1997-98) 

The DGF ASLI Organisation49 has been providing technical support over the years in 

drafting of Central Rules/Model Rules, carrying out studies, surveys, safety audits and 

conducting training program_rnes, workshops a:-~d seminars in this sector for the past over 

three decades. 

The National Safety Council50
, has been conducting training programmes (national and 

unit levels), safety audits, disseminating information, _.Jroducing awareness material and 

organising campaigns for the construction industry for over a decade now. Besides, the 

DGF ASLI, on behalf of the Ministry, carries out the important function of providing 

training to Factory Inspectors and coordinating their training outside the country. 

Training in safety and health for personnel from industries is carried· out by the five 

Labour Institutes of the DGFASLI - The Central Labour Institute at Mumbai and 

Regional Labour Institutes at Kanpur, Kolkata and Chennai. These institutes employ 

professionals from various disciplines such as engineering, management, hygiene, 

occupational health, industrial physiology, ergonomics, industrial psychology etc. These 

institutes are also having fucilities for conducting research and consultancy studies in 

various areas of safety and health. 

49 Working Group un Occ..tpational Ht:alth and Safety, op.cit. pp.76 
50 Ibid, pp. 77 
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The working group on Occupational Safuty and Health of the Tenth Five Year Plan51 

states that the enforcement agencit:s like the Factory Inspectorate, the D~ F ASLI and the 

National Safuty Council have not developed enfOrcement strategies through collective 

deliberations and analysis of the situations. Inspections have been generally left to the 

individual Inspectors without adequate guidelines. The report notes that if all the 

establishments, ntanufuctnring and commercial, are brought under the coverage of the 

safuty and health statutes, the annual routine inspection ofthese units with the available 

strength of inspectors offuctories is not possible. 

Table No.2.3 "N_Q_,__Q[_R~QISTER._EJ)_tA_CJORIE.S_.-\l'IP NC. CF INSPECTIONS IN SELECTED STATES 
AND UNION TERRITORIES IN 1998 

S.No. SfATESIUTS NO. QF REGISTERED 
NO. OF INSPECTIONS 

FACTORIES 
I. Andhra Pradesh 32081 10140 
2. Assam 2209 1077 
3. Bihar 61228 15521 
4. Goa 527 227 
5. Gujarat 2521-t 17222 
6. Kamataka 6:>;; 1 6381 
7. Kerala 17124 14819 
8. Madhya Pradesh 14718 9025 
9. Ori<;sa 2477 2227 
10. Punjab 13549 8714 
11. TamilNadu 26767 17388 
12. Tripura 1298 675 
13. West Bengal 11441 4427 
14. Chandigarh 539 146 
15. Delhi 6350 1037 

TOTAL: 224578 109026 
Source: Report of the Working Group on Occupational Safety and Health for the Tenth Five
Year Plan (2002-2007), Planning Commission, Government of India (September 2001), 
Annexure 8_ 

51 Working Grout' en OI.M.Ipational Health and Safety, op.cit. pp.76 
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Table No.2.4 NO. OF FACTORY INSPECTORS AND CERTIFYING SURGE01'13 IN STATES AND 
UNION TERRITORIES IN 1998 

S.No. STA1FiUNION No. OF FACTORY NO. OF CERTIFYING 
TERRITORY INSPECTORS SURGEONS 

l. Andhra Pradesh 0 Nil 
2. Assam 2 2 
3. Bihar 1 NA 
4. Goo 1 Nil (1996) 
5. Gujarat 1 NA 
6. Haryana 0 1 (1998) 
7. Himachal Pradesh 0 1 (}996_1 
8. Jammu & Kashmir 0 NA 
9. Kan:ataka I NA 
IO. Kerda 1 NA 
11. Madhya Pradesh I NA 
12. Maharashtra **3 NA 
13. Manipur *- NA --
14. Meghalaya *- Nil (1999) 
IS. Orissa 1 20 (2000) 
16. Punjab 3 NA 
17. Rajartl-.an l **I Nil (1996) 
18. TamilNadu - 8(1993) -------t- --
I9. Tripura - 8 (1996) 
20. Uttar Pradesh *2 NA 
21. WestBeneal 6 NA 
22. Andaman Nicobar Islands *- 4 (2000) 
23. Chandigarh - NA 
24. Dadra & Nagar Haveli * - NA 
25. Delhi **I I (1998) 
26. Pondicherry 1 I (1998) 

TOTAL: 27 46 
Source_· Report of the Working Group on Occupatwnal Safety and Health for the Tenth Five
Year Plan (2002-2007), Planning Commission, Government of India (September 2001), 
Annexure B. 
*Figures pertaining to 1996 
** Figures pertaining to I997 

Tbe Role oftbe Labour Movement 

The labour movement in India has not been able to develop effective strategies for coping 

with the consequences arising out of the fragmentation of the labour force in India. Thus 

the labour movement, due to its inability to organise large sections of unprotected labour 

in India, has been unable to pressurise for policies and laws that would serve the purpose 
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of strengthening the collective bargaining capacity of the wor!cin!! class for better 

working conditions and greater control over the work process and their lives. 

Qadeer and Roy;2 dwell upon the main aspects of the labour movement in India in its 

struggle for health. According to them the workers in India have suffered from the 

disadvantage oflower bargaining powers due to the slow expansion of industries, limited 

employment opvortunities in the organised sector and the traditional basis of agriculture. 

The splits in the Left parti~s in the 60s also dealt a blow to the trade union movement in 

India The relative power of the employers and their utilisation of social and economic 

divisions among the workers have led to the weeding out ofunioiJs with a working class 

ideology and have allowed the survival c.f those that act in their interests and thus 

maintain industrial peace. The trade union movements greatest weakness has been its 

inability to organise the workers in the small and informal sector, the most vulnerable 

populations who do not have any: security of employment, are not covered by any 

protective legislation, do not get paid even the minimum wage and thus have practically 

no bargaining capacity to demand for better worldng conditions or protection. 

By their own admission prominent trade union leadt>rs like Bagaram Tupul'!53 admit that 

there is pressing need for "active and effective linkages of trade unions with the 

unorganised sector without which trade unions do not have much future." This lack of 

unity he says has impinged on the ability of unions to strategically fight the emerging 

challenges. 

WORKING AND LIVING CONDITIONS OF WORKERS IN THE INDUSTRIAL 

SECTOR- MANUFACTURING INDUSTRIES 

The Roy&l Com,!Dission on Labour was the first of its kind instituted by the colonial 

government to examine the working conditions and the nature of the modem factory 

sector in India 

52 Qadeer, I. & Roy, D. (May-Junel989) Work, Wealth and Health- Sociology of Workers' Health in 

India, Social Scientist, Tulika Publications, New Delhi, Vol.l7, No.5-6, pp.45-92 

53 Joh11 J.& J\1eaon, S. (Jan-April 2000) Trade Unions should Build effective Linkages withy the 

Unorganised Sector, in Labour File- Labour'99 Centre for Education and Communication, New Delhi. 
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Despite an admitted paucity of data the rerort succeeded in putting tog~ther various 

information regarding the various facets of an industrial worker's life. It described the 

working environment in jute and cotton textile mills as being full of dust with inadequate 

measures to check the same. The relationship between dust from these productio1, 

activities and pulmonary dic;eases was well recognised. The workers in most factories 

worked in circumstances of extreme discomfort in high temperatures. The general 

cleanliness and sanitation in the factories was also unsatisfactory and there was 

insufficient provision of latrines for men and women. The workers were also de privet! of 

other essential services like a regular supply of clean drinking water, first-aid facilities, 

canteens and crecites. These problems were seen to be more severe in the unregulated 

factories where contract labour was employed. Despite prohibition by the Factories Act, 

1922, many children below the age of twelve continued to be employed in highly 

exploitative conditi.:ms54
• The report ~ited the case of shellac, wool ~orting, mica cutti;1g, 

carpet weaving, bidi making and the tannery industries to name a few. 

In the absence of reliable: statistics the Commi~sion used available evidence to conclude 

that there had been a consicierable increase in the risk borne by the average operative due 

to increased mechanization and speeding-up, coupled with an unfamiliarity with 

machines on the part ofthe inexperienced worker employed by the expanding industries. 

The National Commission on Labou..S5 makes similar observations 38 years later when it 

examines the condition of workers in independent India, after two decades of planned 

development have passed, with special focus on industrialisation as the key to prog1~ss. It 

makes observations regarding the emergence of a stable industrial workforce beginning 

to take root in the urban areas unlike its predecessors whose ties with the village took 

them back and forth. The increase in productivity and greater incentives encouraged the 

worker in the organised sector to stay back in the city and fight for his rights. The report 

also mentions that earlier factory jobs were more or less limited to certain castes. But 

n.Jw there were new entrants from other castes and lower and middle classes in the city 

54 Go!, ( 1931 ), op.cilpp.95-96 
55 Gol (1969), op.cilpp.JI-35 
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opting to work in the factories. Yet jobs, Jikt" tanning in lealher industries, ccm:idered to 

be unclean, were still opted for by the lower cast~s. 

As fur as changes in conditions oflifc go, the report notes that though the money earnings 

of the workers have gone up, they haven't necessarily meant a rise in the .:;tandard of 

living. Though the worker is protected by statutory regulations fiom retrenchment, the 

rntl'pant unemployment makes him rather insecure. The better off among the workers 

have got access to certain amenities like electricity and gas. The prices of commodities 

have put certain foodstuffs out of his reach while making some other, like ready to eat 
' 

foods, more accessible. But the housing conditions seem to be rather unchanged. Though 

there have been govemment and private industry efforts to provide housing the ter,ements 

are poorly constructed and are very fuw in number, enjoyed by a miniscule section of the 

wcrkers. The employers in the small sector cannot afford to provide such amenities to 

the!r employees. Most Jfthe workers arc housed in more unhyg:enic, crowded slums in 

single rooms, without sufficient cleaning, washing, sanitary and drinking water facilities. 

This lack of civic amenities has serious impliclltions for workers health and efficiency 

according to the National Cotl"'llission. The report perceives housing and transport to be 

joint problems. The prohibitive land prices and rents near their place of work leaves 

slums as the only option for habitation for the workers. The worker faces similar 

hardships in obtaining essential commodities entailing a loss of time and energy. A!l 

these aspects ofhis life give him a sense ofwhat he is deprived of and his aspirations for 

a better life remain rather unfulfilled, leaving him dissatisfied. The Report clearly 

recognises that all these factors and experiences shape his attitude towards work. 

After the National Commission on Labour in 1969, no other national level surveys or 

studies on the same lines had not been attempted by the government till very recently. 

The Report of the Second National Commission ofLabour has recently been submitted to 

the government, but has yet to reach the public domain. The Working Group on 

Occupational Safety and Health notes that no systematic studies have been attempted by 

the government to ascertain the working conditions of the unorganised sector in 

industry56
• 

56 Working Group on Occupational Health and Safety, op.cit. pp.69 

81 



Information regarding working conditioPs in the manufilcturing sector at presen~ can be 

obtained only from micro studies conducted by certain organisations. Several 

independent studies indicate that the workplace exposure levels in Indian industries fur 

exceed the threshold limit values. 

A study by the NIOH in 1989-9057 revealed that 39.1% of the workers in the ginning 

industry suffer from work related problems like breathlessness, dry cough etc. due to 

exposure to cotton dust. The prevalence of Asbestosis in asbestos miners is ofthe order 

of 1 1 .5% and the millers showed a prevalence of 21.1%.58 This is when the rroblems 

emanating fium work in both these industries is well documented and reeognised even in 

the Royal Commission's Report. The workers in these older industries are unprotected 

despite common knowledge of the diseases that work generates in them. The situation in 

the newer chemical industries is fur worse since many of the hazards that they pos~ are 

not even recobnised by the concerned authorities and the law. Micro studies by PRIA 

reveal that the damage .caused by wo~k in the chemical, phannaceutical and other 

industries often presents itself in sympt0ms like headaches, swelling, gynaecological 

disorders etc. which th worker would tend to ignore and may not necessarily relate with 

work. Private practitioners may not diagnose other medical complications like 

miscarriages as resulting fium work. If at all the worker wishes to claim compensation 

for the same then she has to go through the onerous and difficult task of convincing the 

Special Medical Board ofthe Corporation about the same. 

Pandya59 in his study of chemical industrial belts in Ankleshwar and Vapi found that 45 

of the units did not have a supetvisor. The hospital in the area had five docto;s, none of 

them trained to diagnose occupational problems, despite the fact that 50% ofthe cases 

brought in were ones of accident trauma and 20% of the cases showed upper respiratory 

tract infections. The factory inspectors were short of resources like vehicles, equipment 

for inspections like meters for monitoring levels of gas in the chemical units. Ofthe total 

250 units surveyed, 150 were in need of constant monitoring since they were extremely 

57 NIOH (1989-90) Cotton Dust Exposure in the Ginning Industry, Annual Report 
58 PRIA ( 1991) Mismanaging Health and Safety at the Workplace, Society For Participatory Research in 

Asia, New Delhi. quoted in D'Souza, 1995, op.cit.,pp.27. 
59 Pandya, C.G (1992) Risks in Chemical Cnits, quoted in D'Souza, 1995, op.cit., pp.29 
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haza.-dous. 75% of the units employed contract labour, 85% of the units employed 

untrained contract !abour, 56% ofthe unit conducted no medical check ups rutd 78% of 

them did not undertake any maintenance activities for the fut;tories. 

A study on workers in the steel factories in the Wazirpur Industrial Area in Delhi60
, 

describes that they work under the strict supervision oftheir employer, have infrequent 

breaks in their I 2-hour daily routine, are subjected to hign temperatures, toxic fumes, 

excessive noise and toil without sufficient food or water. The fear of loosing limbs or 

getting burnt looms large in the lives ofthe workers in an area where fatal and disabling 

accidents occur with fearfu! regularity. The workers do not wear any protective 

equipment, gloves or su~rds while handling corrosive acids or high-speed machines. 

Besides, most of them suffer from diseases like TB, oesophagi.tis, ulcer, asthma, chest 

pain and physical weaknes~. 

The restructuring ofthe economy Tangible evidence ofworking conditions in the ne\\ 

regime of employment in India is hard to come '?Y· There have been d few sporadic 

studies to explore conditions of w01k ii~ industries located m the Export Processing 

Zones. The case ~tudies by Padmini Swaminathan61 of women workers in the Export 

Processing Zones ofChennai show that they are subject to strict supervision, do not get' 

any l~isure time or adequate lunch breaks, are sexually harassed at the work place by 

their male colleagues and superiors and do not receive any benefits other than their 

meagre wages. They are also deprived of the right to voice their problems and concerns. 

There are no unions in these areas. Workers are always subject to constant fearoflay-off, 

si:lce downsizing and casualisation is the key to greater profits and increased efficiency. 

They are on the edge oflosing control over their own, lives. 

Workers are being constantly subjected to a process of de-skilling on the shop floor 

resulting in their being employed in the jobs that are mechanical in nature. The case of 

Maruti Udyog is an illustration of the physical and mental costs that workers bear in such 

an environment. They work in eight and a half hour long shifts under close supervision. 

60 Singh, R. (1999) HIV/AIDS and Labour Rights - A Study of Vulnerability of the Workers of the 

Wazirpur Industrial Area in Delhi, Centre for Education a.,d Communi::ation, New Delhi. 
61 Swaminathan, P. (2002) Labour-lr.tensive Industries hut Units without 'Workers': Where wiiiiLO's 

Social Dialogue Begin?, Madr3S Institute of Development Studies, Chennai, pp. 41-42 
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Workers are allowed to relieve t.'lemselves and drink water only wh\!n they get a seven

minute break. There are cases of repetitive strain injuries owing to stress, nervous 

disorders and physical pain due to working repeatedly in bent postures. Most of the 

production activity is carried out by non-permanent workers or apprentices w!to maybe 

paid as little as Rs.600 p.m.62 

The current economic and political environment of globalisation and liberalisation in the 

world has fur reaching implications for the issue of work related health problems in 

different parts of the world. Radha D'Souza suggests that the present circumstances In 

which many ofthe countries ofthe developing world have p~t their economies through 

the process of structural reform and have Oj)ened their markets to foreign investment, 

creates fertile ground for the export of polluting industries from the developed countries 

to the cot:ntries of the Third World owing to tl:eir weak legislative prnvisions for 

environmental protection. In her observations on the role of international agencies, 

D'Souza cites<' UN publication, the ILO volume on Multinational Enterprises and Social 

Policy and the United Nations' lndustrhl Development Survey that have maintained a 

near silence or made just tangential references to the issue of occupational health in the 

context of export of hazards. They speak of the benefits of industrialisation, increased 

employment opportunities and the •competitive advantage' that the entrepreneurs in 

developing countries would be able to derive from the increased costs and restrictions on 

production that the implementation of stricter controls in the developed countries will 

result in, without any reference to the issue of human costs that thi::.. would entail. 

Problems of polluting industries are most often than not presented as problems of the 

environment and the problems they pose to the health of workers both within and without 

the polluting ~it is circumvented.63 The policies of the World Bank and the IMF 

recommending structural adjustment programmes, opening of national markets, 

advocating free trade and competition leave the regulation of wages, work environment 

and saft:;ty issues to the national arena. According to Knutsen the motivation for the 

transfer of hazardous industries to the developing countries stems from the need to cut 

62 Workers' Solidarity (Nov 2000) Lock Out at Maruti, New Delhi 
63 D'Souza, 1995, op.cit.pp.38 
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pollution control costs and to retain profits from a teclmol(Jgy long after it has been 

banned in parts ofthe developed world. 

In the following case studies of two very re~ent deveiopments in India will serve the 

purpose ofhighlighting the issue oftotal silerice on the issue ofworker's health in the 

present phase of celebration of industrial growth and increasing concern around the 

environmental pollution and its effects on the lives ofthe 'common people'. 

THE CHRMICAL INDUSTRY IN GUJARA T 

india has 1500 chemical industrial units in the organised sector and 1 ,40,000 in the 

unorganised sector. 400 of the fonner and I 0,00064 of the latter are in the state ofGujarat. 

In Gujarat the output of the chemical indus~ry accounts for 44% ofthe total chemicals 

rr.anufactured. It provides employment to I ,30,000 people and prodaces goods that equal 

41% 65of the gross output of all other industries in the state. Post liberalisation the state 

goverrment has made the EcP.nsing system convenient for the industry, has removed 

locationa' restri~tions and proviJed incentives to entrepreneurs in an effort to woo NRis 

to set up industrial units in the state. The government is pursuing economic policies that 

are encouraging the foreign investors to set up house in south Gujarat. Many American 

and European firms have made financial and technical investments in the state in the 

biotechnology and chemical industries. The Golden Corridor as the stretch between 

Ahmedabad and Vapi in south Gujarat is called, is the new chemical industrial belt. The 

area is fraught with problems of unplanned growth resulting in undue pressure on the 
• 

infrastructure and civic amenities that exacerbate the problems of non-compliance 

environmental laws. Many units in both the sectors have sought to produce and export 

cheinit;als that are banned in other countries. The government's efforts to induce the 

industries to tackle the pollution problem collectively have been rather unsuccessful. The 

absence of a set of rational policies by the government and laws that are easy ~o 

64 Rajagopa~ R. ( 1995) The Chemical Industry in Gujarat- a Rapidly Industrialising Zone in Hesselberg, J. 

(ed.) Industrial Pollution: The Chemical Industry in Gujarat, India Research Proposals, FIL Working 

Papers, No.5, University of Oslo, Norway, pp.7. 
6s Ibid, pp.7. 
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circumvent are doing Iittlf' to change !he situation fur the better. Most ofthe production 

of chemicals like pesticioes happens in industrial estates in Gujarat that :u-e devoid of 

basic waste disposal systems like adequate sewage lines. 

The manufacture of chemicals involves J-tighly hazardous processes.66 For eg. The 

organophosphore compounds affect the nervous system, and are highly toxic when in 

touch with the skin. Evidence shows that exposure to the chemical has resulted in 

changes in hormones, behaviour, cold tolerance, growth and embryonic development. 

During the manufacturing process or due to faulty storage and pac!mging these chemicals 

may also produce highly toxic secondary substances fo:: e.g. Mallathion when stored 

incorrectly can result in the formation ofisomalathiun. 

The Indian pesticide industry. as a whole L•.ses conventional manual or semi-automatic 

s:;stems for production and packaging, thus i'lcreasing the chances of hazard and 

pollution. There are a considerable number of small unregistered, unlicensed firms that 

produ~e chemicals that produce low quality products in environmentally damaging 

con<litions. The technology used is simple and the workers have little technical know

how and information about risks. The large number of these small units in the industry 

makes it rather difficult to estimate the actual number of production units.67 Te economic 

benefits gained from the industry has come at the cost of increased risk to workers and 

both air and water pollution along with the problem oftoxic solid wastes. 

INDUSTRIAL RELOCATION IN DELHI 

Another case of the absence of the working class from the entire discourse on health and 

environmental J_>Ollution is the recent case of industrial relocation in Delhi. The Supreme 

Court, through an order in 1996 delivered the 'historic' judgement calling for the closure 

of hazardous industries operating in the conforming and non-conforming areas of Delhi 

citing the imperative of'protection of the environment at all costs'. This judgement was 

~indstad, P. (1995) Pesticide Production in India : International Linkages, product Cycle and the 

Environment in Hesselberg, J. (ed.) Industrial Pollution: The Chemical Industry in Gujarat, India Research 

Proposals, FIL Working Papers, No.5, University of Oslo, Norway, pp.14. 
67 Ibid,pp.l6 
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delivered in response to a petition filed ir. the court by Mr. MC Mehta, an 

environmentalist ldwyer and a 'public-spirited citizen'. Mehta, brought up the issue ofthe 

incessant pollution of the river Ganga, fOllowing which the court ordered the closure or 

relocation of 168 polluting industries by tht; 30th of Nov~mber 1 996, 513 units in 

residential areas, 334 others in non conforming areas, by March 1997,46 hot mix plants 

by February 1997 and 243 brick kilns by June 1997, since they were operating in 

violation of the provisions of the master plan. About 50, 000 workers lost their jobs 

following these orders. The Court then ordered for payment of one year's wages as 

compensation to the workers of these industries, in the event of relocation. After rr,uch 

struggle and intervention by the workers organisations the compensation was rai.;ed to 6 

years of wages in the case of closure ofindustries.68 69 

The court ordered the closure or relocation of polluting units that were releasing 

·effluents into the river Yamuna, from .January 2000 onwards, having prepared a 

tentative list of the targeted industries. By 25th. January it decried that all potentially 

polluting units would be targeted.70
• These closures and relocations are affecting the 

Jivetihoods of 14 lakh •vorkers in the city. But this time what is shocking is the total 

silence that the court maintains on the fate of the workers whose jobs and lives have 

been devastated by this order. The workers in effect are paying the price of the 

environmental pollution, caused by the industries. 

Along with the move to throw the industries out, the city is also witnessing the largest 

ever slum demolition drive by the state after the Emergen.;y period in Delhi. There have 

been a large number of planned demolitions since during 1996, along with repression of 

the protests by the residents. Many of the jhuggies after demolition have not been 

relocated, throwing the inhabitants onto the streets and divesting them of all their 

meagre and hard earned belongings along with the precious investments that they had 

68 Delhi Janwadi Adhikar Manch, (April, 2000) How Many errors Does Time Have Patience For? 

Industrial Closures and Slum Demolitions in Delhi. 
69 The Cleansing ofDelh~ Delhi Science Forum, March 2001. 
70 Ibid. 
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made to build their homes and sustain their lives amidst much harassment from the 

police and various ~encies ofthe state.71 

The current process of industrial relocation further serves to impoverish an already 

vulnerable working class that has no means ofsoc~al security. One can obtain an idea of 

the same from a preliminary exploration conducted by Manju Bhagat and Ranjana Dixit 

of the Shri Ram Centr.! for Industrial Relations and Human,Resources72
, on a sample of 

I 08 workers from 23 industrial areas, affected in the first closure of the 168 industries. 

o A majority of the atrected workers were males, between the age group 41-50 years. 

o 60% of them were either from the backward castes or belonged to the SCs or STs. 

Only 37% of the workers belonged to the upper caste;). 

a Most of the workers were migrants from Uttar Pradesh, Haryana, Rajasthan and Bihar 

and had been working in these industries for the past several years. 

o 86% of them belonged to nuclear families and were the sole breadwinners of their 

families. 

o 50% to 60% ofthe workers come under the non-permanent category. 

o Most of them earned between Rs.IS00-2500 per month. 

o Also, data from the economic survey shows that 23.65% of the own account 

establishments and 10.9 %of the establishments were owned by lower castes. 73 

o The number of units that applied for reloc8tion is curiously close to the number of 

directory establishments, that are larger in size and have greater capital to relocate. 

71 Delhi Janwadi Adhibr Manch, op.cit. 
72 Dixit. Rand Bhagat, M (2001) Impact on Workers of Closure/Relocation of Industrial Units in Delhi, 

paper presented SafThe Seminar on Closure of Industries, Shri Ram Centre for Industrial Relations, New 

Deihi 
73 Own account establishments are those that are family enterprises. They numbered 33,556 or 26.6% of the 

total industry in the city, employing 68,930 workers, i.e. 2.1 workers per unit. 

The establishments hired labour, employed 13,52,940 workers, i.e. 14.1 workers per unit. 35% of the 

establishments hired less than 6 workers and 67.5% employed less than 10 workers. Those employed more 

than 6 workers were clru.sified as directory establishments and the latter were called non-directory 

establishments. 87.3% of the workers were employed with the directory establishments, that numbered :'i9, 

296. 
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a Ofthe sample of 108 workers interview~. 47 be:onged to closed down units and 

51% of them had not received any compensation. 49% of the workers reported to have 

received some compensation and I 0% received full compensation equivalent to 6 years 

of wages. Some of them have been utilising their cor.tpensation money for meeting 

their day to day requirements while some of them used it to generate self-employment. 

22 workers in the sample were contract workers and have not been paid any 

compensation, nor have they been an option to shift with their units. 

a In the above-mentioned study, the researchers found that 82% of the workers 

reported that their income had gone do\VIl. Most of them had not received the 

compensation due to them according to the court orders. 68% of the v;orkers also 

mentioned that thejr jeopardised financial status caused them to borrow money for 

running day-to-day household expenses. 

a 30% of the respondents rev~aled that they were comuming poorer quality of food and 

22% reported that they had curtailed their expenses on food items. 8.5% pointed out 

that they had reduced their quantity of milk and non-vegetarian food. 8% reported that 

they somehow mc:naged to survive by eating only once a day. 

c Almost a third ofthe workers stated that they were deprived ofthe ESI fucility for 

medical care while another third that they were forced to go to government hospitals to 

avail free treatment despite what they considered poor or ineffective. 

a Nearly a fourth of the respondents said that their children had stopped going to 

schools because of financial crisis. Another 5.27% reported that their children had 

started working. 

a Majority of the workers felt helpless due to the closure. 9.1% said that the 

helplessness was so severe that they felt like committing suicide. 5.4% felt that their 

working capacities had suffered. 

a About a fourth of the respondents felt that their inability to fulfil the family needs 

made them sad and frequently caused quarrels at home. 30% felt that people did not 

show them any respect and their new unemployed status has resulted in refusal of 

shopkeepers and moneylenders to give credit or lend money. They said that they had 

also stopped attending social functions due to the stigma associated with their 

unemployed status. 
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Their temporary and contractual nature of employment renders many of the workers 

invisible, especially with the current shift in policies towards greater coatractualisation 

and infurmalisation of labour; these workers are not registered on the live registers of 

the companies. Thus they are entitled neither to compeusations as ordered by the 

Supreme Court and nor do they have possibilities of continuing employment, with the 

same company even in the event of relocation. 

The owner thus benefits doubly, in that he procures hefty sums from the sale of prime 

land, sets up shop elsewhere with the proceeds and does not have to pay any 

compensation to the 'invisible' workers 

The proposed industrial estate in Bawana, is sought to be developed by a c~n:;ortium of 

private corporations and supply ofwater, sewage treatment will all be p'rivatised as well. 

There are no provis!ons for the housing ~nd services for over 1, 38, 000 workers who <:rre 

sought to be relocated here. 74 

The court has also overlooked the shortcomings and malpractice of the concerned 

bureaucrats and the factory owners who have failed to comply with strictures of the 

Master Plan. The EPA (1986) passed after the Bhopal Gas Disaster stipulates penal 

provisions for those causing irreparable damage to the environment. By passing this 

order the court has in filet attacked the right to livelihood and thus, the right to life of 

over 14 lakh marginalised people, as espoused in Art.21 of the Indian Constitution. 

Within this backdrop of the State's provisions of regulatory legal framework and the 

conditions of work and life let us now examine the provisions that the State made for 

workers in the formal planning process for health. 

THE PLACE OF WORKERS' HEALTH IN HEALTH PLANNING BY THE STATE 

The Royal Commission had taken the view that there is a need for a 'considered program 

of public health' to put to use scarce financial resources. It asserted that t.al:ing a narrow 

short-term perspective in matters of health and housing of workers would yield 

74 Roy, D (January, 200 I) Organising for Safe Livelihoods, Economic and PoPtical Weekly, Sameeksha 

Trust, Bombay. 
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dissatisfactory results. Thus the report attempted to lay down a 'policy a11d a prognliT' to 

ensure gradual and progressive advance' ?5 Wheu the Royal Commission discussed the 

health ofindustrial workers it did not limit itself only to the filctors that atrect the health 

of the workers at the w<'rk place, but also addressed the environmental and social filctors 

outside the workplace that impinge upon their health. The recommendations made by the 

· Royal Commission regarding health and welfilre of workers spanned many areas 

including the need to create institutions for industrial health research, keeping statistical 

records, assessing nutritional needs of workers, providing for industrial hygiene, 

measures against food adulteration, ;lrovision for sanitation, water supply to mention a 

few. 

Later, the Bhore Committee or the Health Survey and Development Committee,76 1946, 

focussed on the health probl~ms of industrial workers, which it fe!t nee~ed to be dealt 

with immediate effed. It p'cked up the concept of the industrial h~alth · service :Jom 

England. The committee clearly opined that the factors affecting the health of the 

industrial worker emanat~d from his workplace and his home. An industrial health 

service wus deemed necessary to cater to the needs of the worker in the former. This 

health service would aim at minimising the detrimental effects of workers' occupation, 

promote measures to create optimum working conditions and increase the workers 

capacity of work and his general sense of well-being. The industrial health service, it 

deemed, would not be responsible for health problems generated outside the workplace. 

The provision of services for the workers family members was considered important 

since their ill-health would have adverse eifects on the workers productivity. But it was 

felt that for administrative purposes it would be more functional if these responsibilities 

were devolved on the general health services. The committee envisaged the integration of 

the IHS and the GHS at the local level through general practitioners and in-patient 

facilities at selected hospitals that could service a group of industries. It felt the need to 

establish department of industrial health in medical institution::; and tc train industrial 

75 Royal Commission, op.cit. pp243 
76 Report of the Health Survey and Development Committee, Volume II- Recommendations, Manager 

of Publications, Delhi, pp. 122-136, (1946) 
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mt:dical personnel and specialists. It ~pined that the government and the employer shot1ld 

meet ·~he costs of this service and the worker should be exempted from paying. It would 

be in the interest of the employer also since it would reduce sickness absenteeism. The 

committee also suggested the depl\lyment of a central insurance fund with contributions 

from the government, the employers and the workers that could be used fur setting up an 

industrial health organisation. Major proportion of the workers contribution would go 

back to them in the form of sickness benefits. The committee members felt that since 

such an organisation would take time to establish; hence for the immediate future they 

suggested that: 

• 
• 

• 

• 
• 
• 
II 

• 
• 
• 
• 

• 

• 

First-aid training should be given to workers in the immediat:! future . 

Creches should be organised, 

Maternity benefits be given to women workers, 

Hours of work :nust be brought down to 8 hours a day, 

Accident compensations to be paid, 

Governmental enquiries be made into the prevalence of occupational diseases . 

A d~partment in industnal medicine be set up at the All India Institute of Hygiene 

and Public Health 

Housing provisions be made for industrial workers 

Purchasing power of workers be increased . 

Canteens be established in industrial units 

Zoning of industries should be done along with environmental amenities being 

provided to the industrial workers 

As part ofindustrial hygiene measures the conditions of the physical environment 

like dust, humidity, temperature etc needed to be controlled and amenities like . 
bathing rooms, latrines, and drinking water fucilities needed to be provided. 

Pre-employment medical examinations of workers along with treatment and 

rectification of unhealthy modes oflife in recruits. 

• The unorganised factories and workshops needed to be regulated and there was a 

need for licensing offilctory units. 

• Work for women and adolescents needed to be regulated 
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Hence the primary raticnale fur intervention to safeguard the health of the industrial 

worker emanated from concerns of productivity. The recognition of the effects of the 

home environment on health of the worker led the committee to make recommendations 

spanning all the abo v'e-mentioned areas. But the committee did not question the 

organisation of production. 

The leaders of newly independent India embarked upon a planned effort to attain 

economic self-reliance, tackling poverty and building a strong welfare state. In order to 

achieve these goals and to raise the standard of living oft:1e r.tasses the investment in 

planning of health and education was made an integ:-al part of the overall planning 

process. 

The Mudaliar or the Health Survey and Planning Committee77
, 196! instituted to assess 

the progre.>s made in implementing the recommendations ofthe Bhore ~ommittee, felt 

the need for two types of industrial research work, one that would increase methods of 

production and the research connected with the health, welfare an<.! safety of the industry. 

The committee suggested that in all big cities there must be one or more units carrying 

out research with regard to industrial health. The expenditure for research should come 

from the industry. The industrial research units should work in close collaboration with 

the CSIR, ICMR ~nd the ESIC. The former would be useful in guiding the technical 

aspects of research in the industries. But it did not comment on the non-implementation 

ofthe Bhore Committee's recommendations regarding an Industrial Health Service. 

The Shrivastava Committee Report78 on Medical Education, the · ICSSR-ICMR 
79Committee reports maintained silence on the issue of integration of occupational health 

into medical education and into the organisation ofthe general health services. The issue 

of occupational health services finds a cursory mention in the National Health Policy of 

77 Gol, Health Survey and Planning Committee ( Mudaliar Committee) (1962): Report, New Delhi 

Ministry of Health. 
78 Gol, Group on Medical Education and Support Man-Power ( Shrivastava Committee) (1975) Health 

Services and Medical Education: A Programme for Immediate Action, New Delhi Ministry of Health and 

Family Planning 
79 ICMR-ICSSR, Go! ( 1980) Health for All- A.'l Attemlltive Srrategy, Re!Jort of a Study (irour Set Up 

Jointly by the ICMR &the ICSSR, New Delhi, ICSSR. 
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198280
, which notes the inadequacv of the ESI setvices and sugrests that there is a need 

to expand its coverage. The National Health Pc,licy, 2001 also fails to make any 

recommendations regarding occupational health. 

The poor attention paid to the area of occupational health in medical education in the area 

of occupational health can be ascertained from the data on post graduate degrees and 

· diplomas awarded in the area of medical education. 

TABLE N0.2.5 NO. OF PG DEGREES AND DIPLOMAS AWARDED IN SELECTED DISCIPLINES OF 
MEDICAL SCIENCES BY V ARlO US UNIVERSITIES FROM 1 sr JANUARY 1997-DEC 1997 ---··------- -·. 

SNo. SUBJECT No. OF DEGREES 
AWARDED -- -

1 Ana~thesiology 196 
2 Biochemistry 35 
3 Community Hedicine 33 
4 Gen~ral Medidne 352 
5 Pathclogy 149 
6 Endocrinology (OM) 4 
7 Neurology (DM) 26 

- 8 Cardiology (DM) 32 
(\ Neuro Surgery (MCh) 15 .J 

10 Plastic and Reconstructive Surgery (MCh) 15 
11 Cardiovascular Thoracic Surgery (MCh) 26 
12 Diploma in Industrial Health 2 

Source: Health lnformatwn oflndUl, (1997-98) 

In order to provide health services specifically for the industrial worker, the Employees 

State Insurance Setvices Scheme was set up under the ESI Act described earlier. 

The Employees State Insurance Services 

The ESI Act 1948 was promulgated in the name of collective responsibility of the state, 

employers and employees to provide social security in the form of occupational health 

setvices, comprehensive health care, compensation in the event of accidents and diseases 

among worke.rs. It is run by an autonomous body called the Employees State lnsuran~e 

Corporation with representatives from workers employees and the Government, under the 

aegis of the Ministry of Labour and Employment of the Government of India It was 

conceptualised to take care of all occupational health problems related to 

80 Gol (1982) National Health Policy, Ministry of Health and Family Welfare, New Delhi. 
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industrialisation. 1~ow it provides general health services to workers and has widened its 

scope to include workers fumilies and re~ired workers. The ESl was established according 

to the recommendations of the Adarkar Commission called for a comprehensive 

integrated sc~1eme providing medical treatment and cash benefits for sickness, and 

employment injury for specific perennial factories that would be administered by the 

, insurance institution itself. The ESI provides benefits to employees in case of sickness, 

maternity and employment injury. The non-medical benefits provided under the scheme 

imply paying of cash as compensation. ln the case of sickness benefit the benefit rate 

applicable for a maximum period of 91 days is 5 ~% of the daily wages of the insured 

person. In the c~e of29 long-term diseases thP insured person can get sickness benefits 

at enhanced rates and for a longer period of up to 309 days. Other benefits such as 

sickness, disablement and dependent benefits a:e paid at the prescribed rates after a due 

v~rification process. In th'! case ofoccupational diseases. ifthe worker has contracted any 

disease within the specified period he will be deemed to have suffered an employment 

injury and paid compensation subject to the recommendation of the medical board. 

Three types of medical care are provided for in the scheme: restricted medical care, 

expanded medical care and full medical care. All the insured persons are provided full 

medical benefits irrespective of whether the required facilities exist in the ESI hospital::; 

or not. In case of need the scheme draws upon facilities in government or other 

institutions. Family members get either restricted or expanded medical care but not full 

medical care. Out patient care is rendered partly through the service system through a 

network offulltime E~l dispensaries and the rest ofthe services are part-time or mobile 

services and employers utilisation dispensaries and partly through the panel system under 

which private medical practitioners provide prescribed medical services. 

Qadeer and Roy and D'Souza point out the following weaknesses and shortcomings of 

the scheme: 

• The expansion of the services from a population of 12 lakhs ir. 1952 with a 

current coverage of74, 26, 50081 is rather inadequate. 

81 Goi, MoL& E ( 1997) Indian Labour Statistics and Pccket Year Book of Labour Statistics 

95 



• The scheme has also been criticised fur its limited coverage as was discussed in 

the section dealing with legisla~ion. It le:1ves out a large section of workers whose 

income is beyond the current ceiling ofRs.6500 per month. 

• The share ofcontri!>utions ofthe employers and the ~mployees has been reduced 

from 5% to 4% for the funner and from 2.5% to 1.5% fur the latter. 

• The dichotomy of responsibilities between the state governments and the E~I 

Corporation has resulted in poor administration of services. 

• Despite being a scheme that caters exclusively to the industrial workers and their 

families. the ESIS totally ignores occ~pational health. The absence of an 

occupation based reporting system is ample evidence of the same. The general 

practitioners on its panel are not aware of the extent and type of occupat~onal 

nealth problems of industrial workers attending their clinics. 

• The services provided by the ESIS are mainly curative medical care and do not 

include public health. 

• The services were found by a review committee to ~ inadequate and 

w1satisfactory with its poorly staffed service dispensaries, poor standard of clinics 

and hospitals with non-availability of drugs and total lack of attention to 

preventive services. 

• The ESIC Rev!ew Committee in 1982 observed that the claims for temporary 

disablement were attended to promptly but those pertaining to crucial permanent 

disablement were kept pending for long. 

The ESI Act was in~ended for the provision of comprehensive health insurance to 

workers, but neither does it make arrangements for occupational health monitoring, 

vocational rehabilitation, occupational therapy or redeployment, nor does it engage 

medical practitioners specialising in the above-mentioned areas. Though the corporation 

deals with 700,000 workers and their fumilies it has no special wing to deal with 

occupational diseases, therapy or rehabilitation. The benefits cease to be made available 

to the workers ifthey go on strike. 
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TABLE N0.2.6 P.ERFO~~~-~Qf EMPWYEES STATE INSURANCE SCHEME TILL 1996-97 

s.~o. DESCRIPTION As ON 31.3.1997 
A ~ogress --
I No. of Centres 631 
2 No. ofEmployees (:tlakhs) 77.31 
3 !nsured Persons/ Famih'_ Units (in lakhs}_ 84.45 
4 No. ofbeneficiaries (in lakhs) 327.66 
B Provisions for Hospitals, D~nsaries etc 
1 Hospitals 125 
2 Annexes 43 
3 Di~pensaries 1443 
i) Ft:nctioning in Corporation Building 348 --
ii) Functioning in Rented Building 1071 
iii) Mobile DisJ>e!Isaries 24 
iv) Employees Utilisation !)is;>ensaries 23 
4 Hospital Beds 
i) ESI Hospitals 18,695 
ii) ESI Annexes 867 

1- -iii) Reserved in other Hos~itals 3772 
S:Jurce: Health Jnformatwn of India, (1997-98) 

Given the limited scope of the ESIS and the fact that a large section of the industrial 
"""~ 

wo:.kforce is part of the unorgan!sed sector. it becomes important "i:o tum our attention to 

the general health services in India since it caters to the majority ofthe population and 

would be the ultimate resource of health care for the workers in the unorganised £ector. 

The General Health Services 

A wide network of basic health services was laid down in keeping with the 

recommendatio:1s of the Bhore Committee report. The major thrust ofhealth planning in 

India post-independence was to build infrastructure to provide basic medical care, MCH 

services. health information and education and referral services. And to plan for specific . 
disease control programmes. provide family planning services and to tackle nutritional 

deficiencies82
• 

The first two five year plans attempted to build basic infrastructure and manpower 

although less than 5% ofthe total budget was invested in the development ofhealth. But 

82 Qadeer, 1.(2000) Health Cart. System!> i;1 Transition Ill, India, Part I. The ~ndian Exptrience, Journal of 

Public Health Medicine, Vol.22, No.1, pp. 25-:~2. Great Britain. 

97 



by the 60s \his vision of an integrated health service was diluted and the system was 

fraught with imbalances. 

Narayana83, in his paper analyses the aistribution of re.>Ources between various sectors 

within the health care system. He makes the following observations: 

• There are startling disparities in regional aliocation of resources. The variatio'ls in 

resource allocation and health care services across various states for the urban arew; is 

much less than when compared to rural areas. Health resources ~ heavily concentrated 

in the urban areas where only about 35% ofthe population lives. Only about 13% of the 

doctcrs and 1 7% ofthe beds in the public sector are located in the rural areas. 

• Both the private and the public sectors in health care have tended to concentrate in the 

more developed areas. The disparities in t!le distribution ofheruth care have taken place 

in spite of the fact that the 75% ofthe total hospital and dispensary beds are owned 1:-y the 

state. 

• Within medical education, the emphasis is more o.1 producing specialised doctors for 

curative services instead of paramedical staff and physicians trained in preventive and 

social medicine. Medical research is concentrated on sophisticated diseases rather than on 

effective interventions for communicable diseases that are more relevant in our context. 

The major chunk of resources nearly 55% is spent on curative healthcare and medical 

education, while public health receives only a third of the total health budget, with the 

rest being spent on fumily welfare. QadeefW notes that the system lacks an 

epidemiological logic in its investment patterns. She notes that the investment in 

additional infrdStructural facilities and has been at the cost of preventive programmes that 

could effuctively address the health care needs of most ofthe population which still has a 

disease profile dominated by infectious diseases. 

• The cost of medical care has been increasing at an exorbitant rate and care provided is 

becoming more irrelevant to the health needs of most ofthe population in the country. 

83 Narayana, K.V. (Oct.l991) PoliticalEconomy Of State Intervention In Health Care, Economic ru1d 

Political Weekly, 1991 
84 Qadeer, L (July- September 1985) Health Services System in India: An Expre~ion ofSocio-Economic 
Inequalities, Social Action, Vol.35. 
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• The changes in the medica] care industry are geared towards realisation of greater , 
profits instead ofthe health care needs ofthe people. The interests ofthe priv'lte sector 

have in filet been accommodated and actively promoted by the governmental policies 

ever sin(..e the British. The pharmaceutical and instrumentation industry along with the 

medical professional groups have played an important role in moulding the governmental 

policies.85 The emphasis on curative interventions has made medical CJ.re yet another area 

amenable to profit accumulation. 

Besides these aspects The General Health Services lacks facilities for recording 

occupational causes of r.10rbidity and mortality. The lo"Y.' priority accorded to 

occupational health has already been observed in the absence ofar.y discourse on the area 

in any ofthe reports subsequ.!nt to the Bhore Committee. 

Occupational medicine has not been integrated effectively into t!1e curriculum for 

medical education at the undergraduate level. Hence the medical practitioners recruited at 

the PHC or even the District hospital !ack the skills to diagnose diseases wit~ 

occupational causes. Data also shows that the poor access the private sector more for 

outpatient care. This will also impinge on the efforts to create a database for 

occupationally caused morbidity and mortality and on the capacities to address epidemics 

of occupational disease resulting from certain kinds of employment. The absence of 

effective integration of occupational health at the preventive and curative levels of the 

health services serve to keep magnitude of the problem under wraps. Data from the 

eco.1omic census shows that 35% of aU employment in rural areas occurs in the 

manufucturing sector. The growth in hazardous industries and the siting of more and 

more industries in peri-urban and rural areas will impinge on the access to health care for 

worker in these units owing to the poor state of the general health services there. 

The World Bank's prescription for Health Sector Reform entails: 

• Cutbacks on tertiary c!lre in the public sector 

e Shifting of curative care to the private sectors 

• Introduction of user fees in the public hospitals 

85 Baru, R. (1998) Private Health Care- Social Characteristic<> and Trends, Sage Publications, New Delhi, 

pp.51-58 
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• . Defining 'essential' clinical and public health 

• Tackling oovecy through SAP, education and women's empowerment 

These measures will serve to de-link medical care from pub~ic health services. A shifting 

of curative services to the private sector will put it out of reach for many of the most 

marginalized sections in the country. 

Baru's86 analysis ofNSS data shows that though the individual pri"ate practitioners are 

utilised more for out patient care, over 50% of the in-patient care at hospitals is given by 

the public sector for the poorest sections especially in the rural areas. The public sector 

has a larger bed strength as comp"-l"Cd to the private or voluntary sector and is utilised the 

most for in-patient care t-y the bottom 20% and is used well by the top 20% of the 

population as well. The public sector being the major provider 0f secondary and tertiary 

health services, 

• Cuts in the same would result in distortion of servix provision. 

• Introduction of private investment in the public sector will result in the escalation of 

costs and the elbowing out of the poor from ::~ecess to these institutions as well. 

• Introduction of user fees will result in non-utilisation of curative services thus 

exacerbation of suffering, increase in the pool ofinfection and further marginalisation 

of the poor since the poor can ill-afford to spend on health. 

ThP. policies of Structural Adjustment Programme have already undermined the 

intersectoral linkages for health. The cuts in subsidies and periodic hikes in prices in 

India have resulted in reduced food availability. The targeted PDS launched in 1997 

al~ocates 10 kgs of food grains per fumily below the poverty line, irrespective of family 

size87
. This would be detrimental to the amount of food consumed by the poor, 

contributing to further malnutrition. The hike in prices of essential commodities would in 

turn increase the burden ofwork and consequently that of ill health they would have to 

shoulder, making them more susceptible to communicable diseases. 

Apart from this, privatisation of public services ~ike water supply, sewerage and 

electricity would have a marked effect on the environmental and physical health ofthe 

86 Baru, R. ( 1999) Structure and Utilisation of Health Services in India - An Inter State Analysis in Rao, 

M.(ed) Disinvestiag in health, Sage Publications, New Delhi, pp.l I o-i4:L. 
87 1bid. 
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poor, who would no long~r bf' able to pay the •user fues', required to be paid under the 

new policy regime, to avail these services. Economic restructuring that has led to 

unemployment and contractualisation of labour, will exacerbate the ill health that will 

accrue from the attack on intersectorallinkages for health. 

There has been total fragmentation of policies pertaining to the organisation of 

deve!opmental activities in the health and the industrial sector. Both ofwhich have been 

planned almost in mutual exclusion of each other with a multiplicity of agencies 

coordinating work in either area with no clear responsibilities assigned on overlapping 

issues. All these will have detrimental effucts on access to he~th care for the large mass 

ofn1arginalized workers in the unorganised sector . 

. CONCLUSION 

The .rajectory of industrialisation that India ha'i folic wed over the past five decades has 

resulted in the emergence of a large unorganised private sector in m'Ulufucturing industry 

eiPploying a significant proportion of the labour force. There is much documentary 

evidence a\·lilable to show that workers in these manufacturing units work under 

deplorable and inhuman conditions, with disease and death accruing due to the 

oppressive work processes the order of the day, and receive wages, which are not 
\ 

sufficient to procure for them and their families even the basic minimum necessities of 

life like adequate food and access to safe drinking water and sanitation facilities. The 

regulatory framework provided by the legislation instituted for safeguarding health of 

workers by controlling conditions of work is itself riddled with inconsistencies. It 

excludes the workers in the unorganised sector at the definitional level itself. And has 

served to strengthen and reinforce the fragmentation of the labour force that results from 

the pattern of industrial development followed by the State. Even for the small section of 

workers who fall within the ambit of protective legislation, the process of availing the 

benefits provided by it is fraught with barriers at every step. The reluctance or hostility of 

the industrialist coupled with the apathy and insensitivity of the state organs makes the 

realisation ofthe laws pertaining to workers' health and safety a mere pipe dream. · 

Further the silence of the State on the issue of workers' health is exemplified ~y its lad 

of interest in enquiring about and bringing to light the extent of damage to health and life 
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the poor conditions of work are causing. The failure to develop systems to record 

statistics, r.rea1e a reliable database of disease, accidents and death~ and to enquire into 

the working conditions ofthese sections oflabour ru-e illustrations of the same. 

Sitnilar disjunctions can be se.!n in the formal health planning process within which 

workers' health is accorded very low priority. There has not been much of an attempt tc 

sufficiently integrate occupational health into me<iical edu-;ation and service provision. 

Services provided by the ESI even to a limited section of workers are unsatisfactory, and 

what is more, even these services pay scant attention to the diseases and health problems 

that accrue from worJ.:. Thus the worker has only the General Health Services to full back 

on. Tne GHS has ~lso been criticised for its inefficacy in dealing with occupational health 

problems, poor coverage, inefficiency and bias against the poor. 

The policies ofliberalisation, privatisation and globalisaticn, pursued relentlessly by the 

State since the beginning of the previous decade have created fertile ground fur further 

expropriation ofhealth of workers. The cumulative effect ofthese polic!es has been an all 

round attack on the working c.lass, The very design ofthese policies implies a !)rogressive 

erosion of protective cover of the st;~te in the form of legislative protection, soci~t 

services like health and education and job security. The 'reform' of labour laws has 

furthered casualisation and insecurity of employment impinging on the workers' capacity 

to bargain for safe and sustainable employment. At the same time the cuts in public 

health services, education Md public distribution services have undermined the 

interlinkages tnat contribute to health. The policy package of the 'reform' era coupled 

with the diluted protective legislation for workers and weak environmental legislation 

have all contributed in encouraging the import of hazardous industries in the country 

which will further eat into the health of the already vulnerable workers. 
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CHAPTER THREE 

tHE CASE OF STATE SPONSORED OCCUPATIONAL 

HEALTH RESEARCH 

INTRODUCTION 

This chapter is a review of occupational health research conducted at the Industrial 

Hygiene and Physiology s~ction of the All India Institute Of Hygiene and Public 

Health (AIIHPH) and the National Institute Of Occupational Health Research (NIOH) 

between 1951-1998. The bod)' of work generated by these two institutions has been 

chosen for examination due to their specific mandate, which includes research ad 

education in the area of occupational health in India, sponsored by the State. 

A Brief History of The Section of Industrial Hygiene :md Physiofogy of tt.e All 

India Institute Of Hygiene and Public Health (AIIHPH) and t~.e National 

Institute Of Occupational Health Resear~h (NIOH) 

The Industrial Hygiene and Physiology Section ofthe All India Institute OfHygiene 

and Public Health (AIIHPH) was established as per the recommendations ofthe Bhore 

Committee Report which had called for the establishment of a centre for training 

medical personnel in the specialised field of industrial hygiene and for the research in 

the area. It was established in the year 195 I. The AIIHPH is unde1 the Ministry of 

Health and Family Welfare ofthe Union Government. 

This section.was also associated with the Industrial Health Research Unit ofthe Indian 

Rf:£t!~rch Fund Al;sociation. The latter went to become the Indian Council of Medical 

lt&~euroht Pf2! ~~V Lundgf&fi §ftM WHO YYffiJ !h7 hrst l=l!!!ld ofthe D~pwtment. H~ 
1 

was sent speciticaiiy on th.; mi!H!ion ofc:<~tnlili§J!!~H thiJ devailm~R' in indlg ~inis \~~ 

area of industrial hygiene had not bGen ~~plorerl here at that time. He along with J1 rof 

MN Rao of the same institute were instrumental for chalking out the plans for the 

deoartmenl. Prof. MN Rao educated at the Harvard Schc.1l of Public Health was one 

of the pioneers in the area of industrial health in India. He remained head of the 
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section till the yem 1970 after which he retired. He ha~ many publications to his credit 

and his vision for establishing this new area was honed in the tradition of public 

h~alth. He saw great value in interdisciplinary action ir. the area of industrial health 

and tried to build a corpus of literature and knowledge that would emerge from a 

public health underst:mding firmly n'Oted in this local context. 

The Section of Industrial Hygiene and Physiology offers a post graduate diploma and 

doctoral programmes in Industrial Health to medical graduates and has also been 

associated with researches commissioned by var:ous industries. 

In 1966 the Industrial Research Health Unit of the ICMR 1 was movt:d to the city of 

A:.1medabad after which in 1974 it was redesignated as the National Institute of 

Occupational Health. The institute offers certificate courses and short training 

programm~s in industrial health to medical personnel in the industry. Its mandate is to 

produce scientific research and carry out studies commissioned by government 

agencies wheP. required. It has also set up Regional Occl'pationai Health Centres at 

Bangalore and Calcutta. It is also WHO's collaborative centtc for c rcupati0na! h%lt!1 

for South East Asia region and is the lead institute for chemical safety under the IPCS. 

SELECTION OF STIJDIES 

SECTION OF INDUSTRIAL HYGIENE AND PHYSIOLOGY, ALL INDIA INSTITUTE OF 

HYGIENE AND PUBLIC HEALTH (AIIHPH) 

The review has focussed on the work done in the institute from the inception ofthe 

Section oflndustrial Hygiene and Physiology in 1951 to the year 1970. This is because . 
the institute did not have a compilation of the researchec; or even of titles of studies 

accomplished after 1970. 

A list of studies was obtained from a compilation oftitlcs of research work published 

by the faculty and students ofthe Section oflndusttial Hygie!le and Physiology ofthe 

AIIHPH during the period fMm i 940s to 1970. Annotations of some ofthe studies and 

articles were also available in the three reviews of Occupational Health Research in 

India (1955, 1964 and 1970) sponsored by the Indian Council of Medical Research 

1 nioh@icenet.net 
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(ICMR). Available studies were then collected from the back issues ofjoumels like the 

Indian Journal of Medical Research, the Indian Medical Gazette, Indian Journal of 

Social Work, Indian Journal of Industrial Medicine and others. In all 120 titles were 

obtained ot:t ofwhich only about 30 studies could actually be collected. Many ofthe 

old issues of the journals were not available and some of the journals could not be 

obtained since they were out vfprint. Many ofthe articles were presentations made at 

various seminars like the Ardeshir Dalal Memorial Lecture organised by the TISCO. 

NATIONAL INSTITUTE OF OCCUPATIONAL HEALTH (NIOU) 

The researches conducted were published in the annual reports of the institute. 

Between 1974 and 1998 the annual reports for the following years were avaiiable at the 

documentation centre ofthe ICMR: 

1970s: 1974, 1975, 1976, 1977, 1978, 1979; 

1980s: 1980, 1981, 1983-84, 1984-85, 1985-86, 1987-88, 1 989-90; 

1990s: 1990-91, 1<;91-92, 1992-93, 1993-94, 1994-95, 1996-97 and 1997-98. 

Ofthe total 329 studies published in the above mentioned annual reports 287 pertain to 

various aspects of work in the inciustrial sector which include environmental field 

studies on exposures of workers to various physical and biological agents within the 

factory; effects ofproduction processes and products on the environment outside the 

factory, psychologicr.l studies, ergonomic, experimental studies examining the 

carcinogenic and toxicological potential and effects of different substances like 

pesticides, industrial solvents, dyes and minerals like asbestos. There were a few other . 

studies examining other aspects like occupational cancer in different parts of the 

country, a directory of industries in south India and the provision of occupational 

health services through a primary health centre in rural Gujarat. 115 studies 

representing 40% of the total number of studies obtained were studied in detail. 

The analysis of the s!udies from both the institutions will focus on the trends in the 

choice of subjects, the methods of study, the analysis of the health problems and the 

character of the interventions recommended by t.he scholars for .. the amelioration of 

work conciitious aJversely affecting the health of working populations in the'industries. 
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LIMITATIONS OF THE REviEW 

This review IS a preliminary study and could not be 2 comprehensive one owing to a 

number of reasons: 

• The ~-eview is also restricted to the researches conducted on workers on the 

shop floor in the manufacturing sector. 

• The fact that the institmions co1tld not be studied in detail to get a complete 

picture ofthe other commissioned projects or the researches conducted as part 

ofthe doctoral programme offered at the AIIHPH. 

• A lack of pedagogical analysis of the curriculum followed in the educational 

programmes conducted at both institutions. 

• The constraints imposed by availability of material, time and resources. 

Despite tPese limitations this review will be a useful window into the kind of 

knowl~dge generated in the field and will be of relevance. in throwing light on the 

State's perception ofworkers' health in India. • 

This chapter has been divided into three main sections. The first ;s a review of the 

work published at the AIIHPH. It includes an examination of the three Occupational 

Health Reviews carried out under the aegis of the ICMR. Pro( MN Rao Head ofthe 

Section oflndustrial Hygiene and Physiology for the period 1955-9167 and 1968-1970 

was associ&ted with all the three reviews. 

He was a pioneer in this field and his contribution to the area of occupational health is 

indeed outstanding. In the subsequent parts ofthis section studies conducted by him 

have been reviewed and then the work done by other faculty members has been 

examined. 

The examination of the research work produced at the NIOH constitutes the second 

section of this chapter. Th~ studies have been classified according to the methods used 

and the areas chosen. The classification has been represented in a tabular fashion for 

the easy identification of~he trends in the rese::.trch conducted. 

The third section consists ofthe analysis and conclusions drdwn from the review. 
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A REVIEW OF THE STUDIES CONDUCTED AT THE ALL INDIA IN§TITUTE 

OF HYGI_ENE_AND PUBLIC HEALTH {IAIIHPHl (1951-1970) 

CLASSIFICATION OF STUDJF.S 

The studies obtained from the body of published research of the All India Institute of 

Hygiene and Public Health have been classified according to three distinct time 

periods. lhese time periods correspond to those of the reviews that had been conducted 

- under the aegis of tlte ICMR. This classification has also been adopted because the 

reviews are reflective of the changes that occurred in the area o{ occupational health 

from the 1940s to the 1960s. The studies were further classified as dealing with 

environmental, psychological, safety, ergonomical, physiological, toxicological and 

other aspects of occupational health. 

Some ofthe studies have been discussed in ~etail to highlight the significant as!Jects of 

the knowledge generated at that time and its relevar1.;e in explaining the pattern of 

occupational health research that developed in 'ndia during that time period. 

REVIEWS OF OCCUPATIONAL HEALTH RESEARCH iN INDIA, INDIAN COUNCIL OF 

MEDICAL RESEARCH-1955, 1964 AND 1970 

The three reviews on occupational health research conducted in the years 1955, 1964 

and 1970 were the only three oftheir kind sponsored by the ICMR. There have been 

no further reviews in the area of occupational health thereafter conducted by any 

government. agency or institution. Dr. M.N.Rao was associated with all the three 

reviews of occupational health research in India ca.-ried out under the aegis of the 

ICMR. A close examination of all the three reviews reveals an interesting pattern in the 

shifts that have occurred in area of occupational health research in India. 
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The first of these was published in 19552 anrl Dr. NPV LundgrP.n anJ Dr. MN Rao 

reviewed the literature and resear.;;h published till then in the field of occupational 

health in India T!1e review was divided into different parts, each reviewing the studies 

conducted on different areas like the Exist~ng Facilities for Industrial Health Research, 

Industrial Hazards, Environmental Factors and Physiological Reactions, Physiological 

Norms a.,d Psychological Factors. 

Under the first heading, the then existent facilities for industrial research in the country 

were as~essed by them looking at the role of various government organisations and 

institutions like the ICMR, the Labour Bureau, the Factmy Inspectorates, academic 

institutions and priva~e industries. The section dealing with industrial hazards in the 

review exam]ned the works published on occupational disease prevalence and 

commented on the inefficacy of acts like the Workmen's Compensation act in dealing 

with occupational diseases. Other hazards adc'ressed in the researches included 

diseases3 like silicosis\ tuberculosis, !lneumoconiosis, noi~e deafr.ess, sk:n diseases 

and poisoning5 due to metals like lead and chrom:..1m, gases like cyanide, carbon 

monoxide and industrial solvents like phenol and tetrachloroethylene. The problems of 

accidents and sicknes~ absenteeism6 in the industry were also classified as part of 

industrial hazards. The reports from the governmental or semi-governmental agencies 

with regard to accidents were seen not to be conforming to international 

recommendations despite it being mandatory to report serious accidents to central 

agencies for record, action and publication. The factory inspectorates were 

2 Rao, M.N. & Ltmdgren, N.P.V. (1955) A ReviewofOcaJpational Health in India, ICMR Special 

Report Series No.29. 
3 Rao, M.N. (1 94 7) Occupational Diseases and Industria) Hygiene in India: Planning for Labour, A 

symposium, Labour Publications Trust, BangaJore. 
4 

Rao, M.N. {1945) Objective Appraisal ofSilicosis- A Physiological Approach to the Problem, Boston, 

Harvard School ofPublic Health- Thesis 
5 Banerji, B. (1950) The Problem of Lead Poisoning as Seen in Indian Industries, Proceedings of Social 

Studies in Indnstriai Medicine, No.I. 
6 Lakst>manan, C.K., Joshi, S.C. & Rao, M.N. (Jan, 1949) Sickness Absenteeism, Journal of the Indian 

Medical Association, Voi.XVIII, No.4, pp.117-122. 
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understaffed and untrained in industrial hygiene and hea!th problems. An increasing 

trend ofac.cidents was quoted in some ofthe studies reviewed. 

Considerable emphasis was placed on psychological features ofworkers, like human 

factors involved in accidents, morale7 and attitude, motivation and effects of 

psychological factors on fatigue among workers. Some studies also employed 

psychological tec:;ts8 for assessing accident proneness of workers or their suitability for 

jobs. 

Physiological reactions to environmental fuctors like heat, noise, illumination and high 

altitude was another area of study. Experimental studies analysed the physiological 

effects ofthese factors in tandem with other variables like clothing, time ofthe day and 

climate in textile units, jute units, foundries and gold mines. The ecoi1omic costs of 

alleviating the harmful effects of these environmental conditions were addressed by 

some of the studies. Physiological nJrms for physical fitness of the adult wor!~er with 

respect to pulmonary functions, anthropometric measurements, energy metabolism9 

and body temperature for Indian workers were suggested by a few researchers. 

The studies covered and the pattern of the rt"views is suggestive of~he influence ofthe 

dominant stream in occupational health as has been seen in the development and 

practice in the rliscipline in the United States in the 20th century. The concepts as they 

developed there have bel!n applied to the study of health problems of the industrial 

worker in the Indian context. For example there are about 15 studies in the review that 

address the psychological aspects ofworkers in the industry. As was observed in the 

first chapter, concepts ofmotivation, morale and attitude and tools like psychological 

tests were used tc assess workers and improve their productivity. Similarly the review 

includes articles on physiological reactions under various environmental conditions 

affecting the health and thus the productivity of the workers. These reactions are 

7 Ganguli, H.C. ( 1954) A Study on Effect of Union Membership on Industrial Morale, Indian Journal of 

Psychology, Vo129, pp.45 
8 Lundgren, N.P.V. (1953) Job Analysis and Placement of Workers, ICMR Symposium on Industrial 

Health, Bombay. 
9 Sengu.,ta, A. (1 ~53) Assessment of Metabolic Costs in Different types of Jobs in the Jute Industry~,~ 

ICMR Symposium on Industrial Health, Bombay. 
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ascertained by way of clinical and experimental studies. These studies were collected 

and their information collated at a time when occupational health was a fairly new field 

in India. 

The authors felt that in a political and economic environment when industrialisation 

wa<> seen as the most vital ingredient in fostering the building of a strong, modem 

nation, there was a need to conserve the limited skilled manpower and to ensure its 

greater productivity this aspect is the key focus ofthe activities relating to knowledge 

generation in the areas of health ofthe working population. In the review the authors 

establish the primacy of sound applied research as the basis of well-planned and 

adequate health measures. The review displays an interest in aspects of organisation of 

~n effectivt> system to deal with occupational health !Jroblems along with its accent on 

traditional occ~pational health areas as is reflected in its comments on the o~anisation 

and implementation of laws like th~ WC Act of 1923 and the shortage of staff in the 

factory inspectorates. 

This review was prepared at a time when Prof. Lundgren from the WHO, sen! to guide 

the development of the discipline of indt· >trial health in India, was the Head of the 

Department ofthe Section oflndustrial and Physiological Hygiene at the AIIHPH. As 

the first auth~r, his is the perspective and pattern of thought followed in the 

organisation ofthe first review. Hence the review is divided into a rather conventional 

pattern following the technical classification ofthe discipline of occupational health. 

But the works of Dr. Rao during this period in time that are included in this review 

showcase a different perspective. Despite being educated in the American tradition of 

industrial health he shows a certain nuanced and erudite understanding ofthe way in 

which health problems in a developing country have to be approached. His articles 

emphasise on the need to build a body of knowledge that would suit the Indian 

conditions and would serve the purpose oforganising statistics and legal frameworks 

in an area that was nearly unexplored in the country. His article on debating the need 

for compulsory maintenance of sickness absenteeism statistics10
, or the article 

10 Lakshmanan, C.K., Joshi, S.C. & Rao, M.N. (Jan, 1949) Sickness Absenteeism, Journal ofthe Indian 

Medical Association, Voi.XVIII, No.4, pp.ll7-122. 
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suggesting the need for legal recognition of jute del"llatitis 11 as l'n occupational di~ease 

are illustration ofthis ftame of reference. 

In 1964 the Second Review ofOccupational Health Research, ICMP, Special Keport 

Series No.50 cited many of the stHdies conducted at the section oflndustrial Hygiene 

and Physiology and was co-authored by BB Chatterjee from the AIIHPH in 196412
• By 

this time Dr. Rao had been the Head of the Section of Industrial Hygiene and 

Physiology for about 9 years. This review and its organisation are very reflective ofhis 

larger perspective, in which he made an effort to look at the problem of industrial 

health in a more comprehensive manner and as interrelated with the social and 

economic realities of an industrialising country. Hence th!! attempt was to look at 

indu~trialisation as associated with the problems of urbanisation. J\ccorciing to the 

review the plans for grer..ter industrialisation and of the country ~n the inter-census 

period had resulted in a massive migration of people into cities. The concentration of 

industrial populations in high clensities in the citie£ gave rise to important problems of 

public health that included the piY'blem of pollution. The review looked at areas like air 

pollution 13 and river pollution in addition to subjects addressed earlier. 

Th!! worker's efficiency was perceived as being associated with social problems of 

migration, low wages etc. Though the issues of morale and attitude were dealt with, the 

worker as a social unit14 was the focussed upon. Issues ofhealth and nutrition and their 

relation with wages found importance in many of the studies then reviewed. These 

problems were not dealt with under industrial psychology, instead these sociological 

aspects studied along with psychosocial studies under the sub-heading, 'The Worker 

and his Efficiency'. 

11 Rao, M.N. (1943) A note on Occupational Dermatitis in the Jute Industry in India, Indian Journal of 

Medical Research, pp. 
12 Rao, M.N. & ChatteJjee, B.B. (1964) Occupational Health Research in India: A Second Review, 

ICMR Special Report Series No.50. 
13 Chakravarty, M.K & Rao, M.N. (1962) Atmospheric Pollution: A Study in Calcutta, Indian Journal of 

Meuical Research, Vol.50, No.2. pp.295-317. 
14 Gr.nguli, HC & Chatterjee, P.R. (1959) Social Attitudes and Voting Behaviour in Small Industrial 

Samples, Indian Journal ofSocial Work. Vol.20. ppl93. 
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In addition to these studies the review also ccvered the conventional areas ofindustrial 

health hazards, health services provided for the same, sickness absenteeism 

ergonomics, and occupational physiology. By now a few experimental studies 15 in the 

area of psychology16 had begun. There were also articles that pres~ed the cru;e for the 

role of professionals like safety engineers17 and trained social workers18
• A lot ofwork 

in the area of industrial hygiene19 and health physics20 had begun by this time. 

Sign;ficantly work on the chemical indusny21 had also begun. 

The third and till now the last review of occupational health research was conducted in 

197021 by NL Ramanathan, MN Gupta and liB Chattetjee along with Rao. The review 

this time focussed strictly on occupat!onal diseases and medicine where it iioted a lack 

of epidemiological surveys .and aetiological diagnostic studies to ascertain the 

incidence rates of diseases and non-occupational diseases. It also included studies that 

exa!llined the occupatLmal health services and their administiation ?part from the 

physical factors in the working environment, occupational physiology and ergonomics 

that had been studied in researches included in the !1revious review. There were now 

toxicity studies being conductPd on manganese.23 Th~ discipline ofphysiology4 was 

13 Ganguly, T (Nov 15111 1958) An Experimental Study on Workers' Morale and Productivity, 

~r~in~ofthe Second Asian Conference on Occupational Health. 
16 Ganguly, T (1958) Group Participation as an Effective Technique to Improve th~ Industrial Workers' 

Attitude and Morale- An Experiment, Indian Journal of Psychology, Vol.33, pp25. 
17 Majumder, N (1958) Role ofEngineers in tiJe Industrial Health Service, Alumni Association Bulletin, 

AIIHPH, Vol.?, pp.J8 
18 Narayan, R. {1958) Role of the Trained Social Worker in Labour Welfare, Social Work Review, 

Vol.5, pp.48 
19 Ramanathan:N.L. (1955) Planned Illumination in the Industry, Phillips Light Bulletin. Vol.ll, pp.ll 
20 Ramanathan, N.L. (1957) Industrial Health Physics - New Concepts in the Study of Physical 

Environment in the Industry, Indian Journal oflndustrial Medicine, Vol.3, pp.24. 
21 Chowdhury, S. R. (1963) Occupational Hazard in the Chemical Industry, Chemical industry, Vol. 8, 

pp.38~. 

22 Ramanathan, N .L., Gupta, M.N ., Chatterjee, B.B. & Rao, M.N. (1970) Occupational Health Research 

in India: A Third Review, ICMR Special Report Series No.61. 
23 Narayanaswam~ V. & Chowdhury, S.R. {1966) Toxicity of Manganese and its Measurement in 

Biological Materials, Alumni Association Bulletin. AHHPH, Vol.l6, pp.32 
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TABLE N0.3.1 (A) CLASSIFICATION OF STUDIES CONDUCTED AT THE AIIHPH FROM 1951-1970 

ENVIRONMENTAL STUDIES OF 
ERGONOMICS 

PERIOD 
EFFECTS OF PRODUCTION 

PsYCHOLOGIC.\L STUDIES TOXICOLOGICAL STUDIF.S AND . PHYSIOWGY 

I THROUGH 
EFFIC'TENCY, 

ON 
ONGEN 

ON 
MEDICO TEST 

PSYCHO- WORK 
WORKER 

ENVMT. 
PHYSICAL 

SOCIAL s 
SOCIAL ORGANISATION, EXPERIMENTAL GENERAL 

s ENVMT 
STUDIES 

sTuo·E~ ATTITUDE AND 
MORALE 

1943-54 7 - 4 2 1 1 4 - - 1 
1954-1963 5 2 6 - 1 1 5 - - 4 
1964-1970 2 3 5 - - - 2 - 3 1 17 

Source: Comptledfrom tlfles ofvarwus studtes m the ICMJ< Occupatzonal Health Revtew:., 1955, 1964,1970. 

TABLE No.3.1 (B) CLASSIFICATION OF STUDIES CONDUCTED AT THE AIIHPH FROM 1951-1970 

I 
STUDIES 

I STUDIES ON THE RECOMMENI'ING 

PERIOD 
ORGANISATION STATE STUDIES ON 

OTHF:R STUUIES 
OF THE INTERVENTION DISEASES 

DISCIPLINE THROUGH -
LEGISLATION 

1943-54 5 4 1 2 I 

1954-1963 9 - - 3 
1964-1970 4 - 1 5 

Source: Comptledfrom tztles ofvarwus studtes m the ICMR Occupatzonal Health Revtev.•s, 1955, 1964,1970. 
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given increasing importance. In the 1"(. viev; the authors expressed the need to shift from 

observational and survey studies to experimental and clinical studies1
• And 

significantly enough the sociological studies that had found place in the review of1964 

are few~r in number and there were increasing number ::>f studies in the areas of 

industrial hygiene, ergor.omics and physiology. 

PUBLICATIONS OF THE SECTION OF INDUSTRIAL HYGIENE AND PHYSIOLOGY, 

AIIHPH 

The following section is an analysis of the studies done at the AIIHPI l during the 

periods that were represented by the three reviews. The tables below give the trends in 

studies in the three periods. 

From the Table~ 3.1 and 3.2 the following can be concluded: 

• During the period that corresponds with the first review there are many studies 

exami'ling th~ effects of the product: on process on the workers2 and on the 

physical enviror ~ent at the workplace 3. Two of the total environmental field 

studies were medico social4 studies both of which were conducted by Prof. MN 

Rno. Travelling fiurn the period covered by the first review to the third review 

the rneditco social studies are conspicuous by their absence. 

1 Ramanathan, N .L., Gupt&, M.N ., Chatterje, B.B. & Rao, M.N. (1970) Occupational Health Research 

in bdia: A Third Review, ICMR Special Report Series No.61, pp.4 

2 • 
Ghosh, PX., Chakraborty, M.K. & Rao, M.N. (March, 1952) A Study of the Occupational Lead 

Hazard in two Electrical Accumulator Industries, Indian Medical Gazette, pp. 114-117. 
3 Subramanyan, K. & Majumdar, N. (October, 1951) Environmental Conditions within Jute Mills, 

Indian Journal Medical Research, Vol.39, No.4, pp.595-623 and other such studies on flour mills, 

foundries etc. Refer to Appendix II, pp.iv. 
4 Rao, M.N. & Ganguli, H.C. (1950-51) Women Labour in the Jute Industry of Bengal- A Medico

Social Study, Indian Journal ofSocial Work, VoL11, pp.181-191; Rao, M.N.& Ganguli, H.C. (1951) 

V.D. in the Industrial Worker- A Medico Social Study, Indian Journal ofSocial Work, Vol.l1, pp.381-

387. 
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• Over the subseque:1t p~riods the ~tudics involving the eXJtmination of the 

physical environment at the work place show a ~markable increase5
, as 

compared to those examining effi:cts on workers. Also the studies on 

environmental concerns of industrialisatirm on the environment outside the 

factory, eg. Studies on air pollution made an appearnnce in beginning of the 

period represented by the second review. 

• During the first period psychological studies were very important and most of 

them explored workers' morale and attitude and their relationsl:ip with factors 

like union membership, items in the wage structure and so on. Only one study 

examined the issue of job analy<iis and selection of worker and this was 

interestingly conducted by NPV Lundgren, deputed from the WHO to guide 

the setting up ofthe depa.rtment for industrial hygiene at the AIIHPH. 

• The accent during the first two review~ was 0n the creation of a systematic 

body of knowledge that would serve the purpose of effective intervention at 

various levels for safeg~arding and prorr.oting the health of industrial workers. 

Hence ~here are three studies ~xamining the need and viability oflegislation6 in 

various areas ofworkers health, all ofwhich were marked by the involvement 

of Prof.Rao. Similarly specific features of diseases like silicosis and jute 

dermatitis7 were studied in order to collect data and create a profile of 

occupational diseases in the Indian industry. Such studies are absent in the 

Second and the Third Review periods. 

5 Ramanathan, N.L (1962) Industrial Hygiene Survey in a Light Engineer-ing Works, Indian Journal of 

Industrial Medicine, Vol.8, pp.I.S-32 

6 Lakshmanan, C.K., Joshi, S.C. & Rao, M.N. (Jan, 1949) Sickness Absenteeism, Journal ofthe Indian 

Medical Association. Vol.XVIII, No.4, pp.l J 7-122.; Rao, M.N.& Ganguli, H.C. (April, 1952) 

Industrial Noise as a Health Problem, Journal of the Indian Medical Association, Voi.XXI, No.7, 

pp.320-325. 
7 Rao, M.N. (1943) A Note on Occupational Dermatitis in tfie Jute Industry in India, lndi~ Journal of 

Medical Research,; Rao, M.N. & Banerji, B. (June, 1952) Does Occupational Dermatitis exist in !ndian 

Industries? Indian Medical Gazen..:. pp.265-268 
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• There are also a number 0f studies th!it attempt to estab!ish vCCUJ:Iational health 

as an important field linked to issues of labour welfare and industrialisation8
• 

These studies move in an interesting pattern. In the two latter review periods 

the accents of such articles and studies is the promotion of specific specialities 

like industrial health physics9 and professions like those ofthe engineer10 and 

the industrial doctor. The growing complexities in technology also give rise to 

studies addressing new areas like atomic energy11
• 

• The toxicological studies that did not mark the scene during th~ First and the 

Second ~views make an appearance during the third !eview. These include 

general articles on the chemic~J industry anJ experimental studies on 

manganese poisoning12
• The recognition of the problem of industrial waste 

disposa1 13 is also illustrated in two studies camed out during the latter two 

reviews. 

• The new awareness regarding the problems ~fair pollution 14 associated with 

industrialisation promptec! studies in the area during the second review period. 

8Rao, M.N. (1948) Industrial Hygiene and Labour Welfare, Indian Conference of Social Work; Rao, 

M.N. (1947) Occupational Diseases and Industrial Hygiene in India, Planning for Labour- A 

Symposium, Labour Publications Trust, Bangalore, 377. 
9 Ramanathan, N.L. (1957) Industrial Health Physics - New Concepts in the Study of Physical 

Environment in the Industry, Indian Journal oflndustrial Medicine, Vol.3, pp.24. 
10 Majumdt:r, N (1958) Role of Engineers in the Industrial Health Service, Alumni Association Bulletin, 

AIIHPH, Vol.7, pp.l8 
11 Ramanathan, N.L (1956) Impiication of the Use of Atomic Energy on Occupational and Public 

Health, Alumni Association Bulletin. AIIHPH, Vol.3, pp.34 

12 Narayanaswami, V. & Chowdhury, S.R. (1966) Toxicity of Manganese and its Measurement in 

Biological Materials, Alumni Association Bulletin. AIIHPH, Vol.l6, pp.32; Chowdhury, S.R.& 

Chatterjee, B.B. (1965) Preliminary Observations on Nicotinic Acid Metabolism in Lead Poisoning, 

Alumni Association Bulletin, AIIHPH, Vo1.15, No.29, pp.20-24 
13 Chakravarty, R.N. (1964) Potash Recovery- A Method of Disposal of Distillery Waste and Savin~ 

Foreign Exchange, Chemical Age of lnd~ Vol.l5, No.I 
14 Chakravarty, M.K & Rao, M.N. (1962) Atrn9spheric Pollution: A Study in Calcutta, Indiar. J()umal of 

Medical Research, Vol.50, No.2, pp.295-317. 
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The numtx-r of studies examining only tllc physical environment m the 

factories has increased 15
• 

• There is a remarkable increase in the number of physiological and ergonomic 

studies that attempt to create anthropometri.; and physiolvgical standards for 

the Indian workers 16
• Ergonomic aspects of work are also beginning to be 

explored at this point in time after the 1960s. 

• Both the subsequent reviews show a trend of moving towards greater usage of 

experimental and clinical methods 17 in ascertaining psychological and 

physiological responses ofthe human body and select workers accordingly. 

• The studies examining accidents remain r.1ore or less the same in nature in tha: 

thet continue to examine the role of human factors 18 or personality 

characteristics of workers involved in accidents. 

• As for the other studies they re\eal an increasing intere:;t in the conditions of 

morbidity ofworkers in the small sector19 during the second and third review 

periods, but these too are studies that have the involvement ofProf. MN Rao .. 

15 Chakraborty, M.K., Mukherji, R.N., Bose, A.K. and Gopalakrishnan, N (1964) An lndustri::d Hygiene 

Survey in a Lead Smelting Factory, Indian Journal oflndustrial Medicine, Vol. I 0, pp.I45-158 
16 Saha,P.N. , Sita Dev~ A. and Rao, M.N. (1963) Seasonal Variation in Basal Metabolic Rate in 

Indians, Indian Journal of Medical Research, Voi.5Ipp.153-163; Ramanathan, N.L. and Datta, S.R. 

(I 968) Energy Cost and mechanical Efficiency of Climbing Stairs with Loads, Current Science, V <'1.3 7, 

No.l3, pp.366-367. 
17 Ganguly, T (1958) Group Participation as an Effective Technique to Improve the Industrial Workers' 

Attitude and Morale- An Experiment, Indian Journal of Psychology. Vol33, pp.25.; Ganguly, T (Nov 

15th 1958) An Experimental Study on Workers' Morale and Productivity, Proceedings of the Second 

Asian Conference on Occupational ; Chowdhury, S.R. (1963) Pre-Employment Serum Enzyme 

Determination for Evaluation of Fitness of Workers, Indian Journal of Industrial Medicine, Vol.9, 

pp.l45-155 
18 Banetji, D& Ghosh, S. (1969) An Analysis of three Psychological Characteristics of Automobiie 

Industrial Workers involved in Accidents,. Indian Journal of Occupational Health, Vol.30, pp.643; 

Ghosh, P .K. (1954) Human FactorS in Accidents, Proceedings of Society for Studies in Industrial 

Medicine, No.6, pp.J 68 "" 
•. _ _,__ ... 

19 Mitra, S.K. & Rao, M.N. (1970) A Critical Analysis of 200 Accidents in Small Sized industries in 

Calcutta, Indian Journzl oflndustrial Medicin~ Voll6, pp.75 
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A more detailed exami.1ation of Prof. M.N. Rao's works would !Je instructive in 

understandi=lg his perspective, which guided the organisation of resean;h at AllHPH 

from the early 1950s to 1970. Rao was the author of many works .md his writings at 

this nascent stage of the discipline are very insightful of the issues he considered 

important for the development of a sound field of study and practice that would offer 

solutions to the problems of industrial workers in those times. 

Studies Conducted by Prof. MN Rao 

The bcok titled 'Tht: History ofPublic Health in lndia'20 that Rao co-authored with KK 

Radhalaxmi is reflective of his perspective of public hea:th. He sees public hea!th 

practices as rooted in the social practices and the history of a society. His assertion was 

that modem principles of health could be assimilated only if they are attuned to the 

beliefs and practices of society. He defi:1ed public health as a social science closely 

related with other social sciences and dependent on the economic practices of a 

community. He located Indian public health practices in the ancient treatises and 

religious text'i. His reconstruction of public health history in India includes a review of 

issues as \vide-ranging social security as was applicable to Indian society, ancient 

labour codes, health and medical education, medical services, development of nursing 

as a profession, town planning, sex-education, rights of m3rginalized groups such as 

women, harijans, lepers and control of prostitution and vital statistics before the advent 

of modem western medicine in this country. All of this according to him merited 

attention as part of public health. 

In the context workers health as part of public health he mainly examined labour 

legislation as part of its role to protect the rights, interests and health of working . 
populations and criticised acts like the ESI for being conceived in a hurry and being 

paternalistic in spirit. Recognising that in the complexities of modem societies labour 

has been subjected to much privation and neglect. 

Dr. Rao 's work in the area of occupational health commenced much before the fonnal 

opening ofthis Section at the AIIHPH. He was the author of many works in the field of 
--

-~-----------=~=- .. · 
20 Rao, M.N. & Radhalaxmi, K.K. (1960) History of Public Health In India, Navana Pri11ting Works, 

Calcutta --
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occupational health. Many ofhis earliest writing~ span.ned a wide range ofissues. They 

are an affirmation ofhis keen vision ofthe need of developing a body ofknowledge 

that emerged from and served the pwpose of providing solutions to the health 

problems ofindustrial workers in a newly independent devel0ping country like India. 

He examined policy issues and championed the cause of State intervention through 

expansion of legal definitions and promulgation of legislations in the field of 

occupational health. His earliest articles on occupational dermatitis and sickness 

absenteeism 1ecords are an affirmation ofthis commitment. This is demonstrated in !1is 

assessment of industrial noise as well albeit his recognition of limite; !o the 

effic&eiousness ofState intervention in a capitalist economy. 

In 1943 he published one of his first studies on occupational dermatitis21 among the 

workers in the jute industry in India. He concluded that mineral oil, a component ofthe 

hatching oil used to treat the jute~ causes occupational dermatitis seen among the 

workers. He opined that the poor economic status of the wmkers along with their 

nnhygienic habits was contributing factors to the causation ofthe problt:m. Finally he 

made a case for recognising jute dermatitis as an occupational disease, since its 

causation conforms to the definition of the committee on industrial dermatosis and 

syphilology of the American Medical Associaticn (AMA). His other study on 

occupational dermatitis in Indian industries22 asserted that dermatitis did exist in 

various manufacturing sectors of the Indian industry but only dermatitis caused due to 

chrome ulceration or its sequelae was compensable in Iadia. Rao urged that the scope 

ofthe list of occupational diseases mentioned in the Workmen~s Compensation Act be 

enlarged and that the industrial physician be made more aware of these diseases . . 
MN Rao was also part of the Sub Committee on Industrial Health of the Industrial 

Health Advisory Committee of the Indian Research Fund Association. The sub 

committee was instituted to examine the feasibility of the passage of a legislation to 

21 Rao, M.N. (1943) A note on Occupational Dermatitis in the Jute Industry in India, Indian Journal of 
Medical Research. pp. 
22 Rao, M.N. & Banerji, B. (June, 1952) Does Occupational Dennatitis exist in Indian Inrlustries? 
Indian Medical Gazette, pp.265-268. 
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enforce the naaintenance of adequate sickness absenteeism records in the industry23
• 

Sickness absent~:eism was defined as the time lost in indu!::try due tc illness of the 

workers. Rao emphasised on the significance of recording absence due to sickness due 

to its usefulness to the employer, the indiviC:ual and the- community. The analysis of 

these records was deemed effective and beneficial to the industry in identifYing the 

kinds ofproblems that cause most loss oftime and resources. This was important to 

create a database on these work related aspects like details of the illness, the kind of 

medical facility accessed and distribution of illnesses by sex and age. 

While recognising the resource constraints faced by small units, (both financial and in 

matters of expertise), the accent of the re~omm~:ndation was on maintaining records 

mainly for permanent workers in large establishments so that the records would be 

complete and would benefit majority of the workers. This understanding is much in 

tune with the policies that have been !)ursued by the State in the context of labour, 

post-independence. In the earlier chapter we have seen how such policies addressing 

only a select section of the workforce has intensified the cleavages between the formal 

and the informal sec!ors in labour, further eroding the rights and wdl-being of the 

workers in the small and the informal sector. This is despite the knowledge that the 

conditions of work in small establishments are worse than in the larger ones and the 

small sector served the purpose of providing employment and subsidising production 

costs for many large industries. In the recommendations Rao suggested that in the 

Indian context it would be better to educate employers to maintain records rather than 

compelling them. The country at this point also awaiteJ the passage of social insurance 

for cover of industrial workers (later the ESI), hence the committee felt that another 

legislation would be immature at that stage and the government should in the 

meantime encourage the maintenance of sickness absenteeism records in the large 

scale establishments. 

The article on Industrial Noise24 reviews available studies and reports their findings. 

After reviewing various studies done in India and all over the world the authors 

23 Lakshmanan, C.K., Joshi, S.C. & Rao, M.N. (Jan, 1949) Sickness Absenteeism, Journal ofthe Indian 
Medical Association, Voi.XVIII, No.4, pp.ll7-l22. 
24 Rao, M.N.& Ganguli, H.C. (April, 1952) Industrial Noise~ a Health Problem, Journal of the Indian 
Medical Association, Voi.XXI, No.7, pp.320-325. 
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conciudt"d that high factory noise i>f the orde1 of t 00 decibels was not a serious 

handicap to the working efficiency ofwotkers in any industry. They identified cement 

factories, flourmills, India rubber goods, telephone, telegraph and armament industries 

as noisy industries in India 

Noise can cause hearing impairment, physiological reactions akin to those produced 

by emotions of fear, causes mental fatigue and irritation. 

Rao and Ganguli also felt that the women workers or those who are psychologically 

maladjusted or suffering from some functional disorder should be given a less noisy 

form of employment. Though this understanding reveals a sensitivity toward£ women 

and disturbed individuals, on the flip side, this recommendation r.odd very well be 

used to keep certain sections like the above mentioned out of the workforce and the use 

of pre-employment medical examinations could very well serve the pt.irpose of dcing 

so. The author also advo~ates the use of ergonomic solutions to decrease the ill-effects 

of noise on the workers through interventions in the area of work like equipment and 

protective measures to protect them from the ill effects of loud noise, proper 

maintenance ofmachinery, and substitution of noisy processes for less noisy ones. 

The authors also conceded that within a capitalist system the best safeguard is to use 

the notion of enlightened self-interest of the indllstrialist by creating a consciousness 

about the losses he would incur owing to workers impairment due to noise. Second to 

that the State should officially declare noisy industries as dangerous industries, along 

with declaration of loss of hearing as an occupational disease and allowing 

compensations for that loss simultaneously laying down the maximum permissible 

levels of noise for all newly constructed factory buildings. 

Glimpses ofRao's nuanced understanding ofhealth can be seen in the medico-social 

studies on women's labour and venereal disease among industrial workers that he 

undertook in the 1950s after the establishment ofthe Department oflndustrial Hygiene 

and Physiology at AUHPH. His work is indicative of a perspective that gave credence 

to workers' experiences and sought out the social and economic factors that created 

disabling conditi~ns in order to intervene through legislative or administrative 

measures at those levels outside the work place. 
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Hi!> study with colleague Ganguli, on women laoour in jute indusny25 takes cognisance 

of the many social roles ofwomen workers who were a fust gwwing part ofthe labour 

force. The authors felt that their social, physical and physiological difterences 

warranted special attenticn to the ht!alth problems that they could face in the industry. 

The study found that all the workers were married and they joined work in the jute 

industry in circumstances of economic duress. Living in nuclear families they had to 

perform the household chores over and above their work in the factory. The authors 

advocated that this dual role undertaken by women be kept in mind when legislating on 

hours of work in the fuctory in order to avoid futigue that many of tht! interviewed 

workers complained of. In the absence of sufficient data on the effec~s of factory work 

on the reproductive patterns of women workers this study attempted to make a 

comparison of reproductive health of control and experimental groups. It repmi:ed a 

significant increase in vital l0sses on account of industrial employment among tht 

women engaged in the jute work, which included miscarriages, stillbirths and neonatal 

deaths. The authors al~o positively noted that though the women were illite!Clte they 

were suffici..:!ntly accurate and mindful as regards the results of their conception. 

In the second study that Rao and Ganguli conducted during this period they examined 

the prevalence of venereal diseases26 in the industrial population of Calcutta. Their 

definition of the industrial worker included ti1e permanent factory worker along with 

the other workers like the unscheduled worker, the coolie and the transport-man. Most 

of them fell in the 21-30 years age group and were married. The data revealed that 

more than 90% ofthose who contracted venereal disease were those who were either 

bachelors or due to circumstances forced to lead a single life. Many of them were 

living wjth th~ir wives at the time of exposure but compelled to live in the same room 

with his wife and other fumily members creating conditions that were unfavourable to 

normal marital relations. Rao's assertion that this pointed to the need for sufficient 

industrial housing to control venereal disease in industrial worker.>, is a clear instance 

of his comprehensive conception of worker's health as being shaped by events and 

25 Rao, M.N. & Ganguli, H.C. (1950-51) Women Labour in the Jute Industry ofBengal- A Medico
Social Study, Indian Journal of Social Work, Vol. II, pp.l81-l <;I. 
26 Rao, M.N.& Ganguli, H.C. (1951) V.D. in the Industrial Worker- A Medico Soc-ial StUdy, Indian 
Journal ofSocial Work, Vol.ll, pp.381-387. 
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opportunities beyond the worlq>lace and the role the state could play in mitigating 

those disease producing circumstances. 

Nearly four fifths of the workers consulted some sort of medical men or the other as 

soon as the first sympton.s of disease appeared, very few considered cos·i. a criteria for 

choice of care. The lack ofaccurate data regarding the incidence ofvenereal disease in 

India was a handicap in assessing the magnitude of the problem, but an estimate of 

I 0% ofthe popu_lation was made by some ofthe studies. Rao and Ganguli believed that 

curative and preventive stmtegies were necessary .for controlling the problem. The 

curative method included the treating of the patient and the source. The preventive 

method would includ:! the improvement of living standr_rds, provision of adequate 

housing and educating the working population as a group. For ensuring effective 

treatment of the intected, the workers needed to be assured that t!-tey would not 

discriminatec! against or victimised in any fashion and this required the coo;>eration of 

the employer. His recommendations are also demonstrative of his sensitivity to the 

social meanings of the disease, which have to be addressed at varying levels in order to 

deal with the problem holistically. 

Rao 's focus on various aspects of workers health also led him to study issues other 

than those that were regarded tmdit!onally as 'health' or 'medical' issues. Thus he also 

made suggestions regarding the organisation of industrial canteens in India27
. He 

recommended the setting up of management-subsidised canteens in the factories. 

These would serve the purpose of providing a nutritious meal to the workers and also 

of improving employee-employer relations. 

With a perspective to establish firmly the discipline ofindustrial health as an important 

part ofbasic medical training he wrote on the need for integrating industrial medicine 

and hygiene into the teaching of modem medicine at the undergraduate levee8
. 

With an interdisciplinary perspective he also commented on the public health 

significance of various aspects of industrialisation. Here he felt that one could not 

27 Rao, M.N. (1952) Organisation oflndustrial Canteens, Indian Journal ofSocial Work, pp.l20-128 
28 Rao, M.N. ( 1966) Industrial Health in Medical Education. Indian Joum.!!! of Medi~Lf.ducatiorr

Voi.S, pp.313-317 
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underestimate the problem~ \hat industrialisation29 and its associated effuct of 

urbanisation had generated, like those 3f a lopsided sex ratio, maladjustment 

syndromes, lowered health status of women, poor nutrition and rapid population 

gro\\th. Similarlv he stre.ised on the need to buiid synergistic app.uaches of 

occupational health with other fields like labour welfare30
• 

By the 19(50s he was also involved in studying other environmental effects of 

industrialisation like air pollution. Rao and Chakraborty then carried out a three-year 

study to examine this problem in the city of Calcutta31
• Monfr.ly estimations of the 

contaminants such as scot, sulphur dioxide, oxides of nitro ;sen, respirable dusts and 

other were made. The paper reviewed the possible effects of air pollution as a public 

health problem. The problem entailed economic losses, death and accidents in cases of 

acute cases of pollution and possible effects of chronic exposure~· 

He also studi~d the occupational health hazards posed by lead in iwo electrical 

accumulator industries32 Ghosh, Rao and Chakrabvrty assessed lead absorption by 

testing blood, urine and environmental air of the exposed workers. A comparison was 

made between a modem factory with adequate equipment for plant sanitation and 

another, which was more like a cottgge industry doing the job in a primitive form. 

There was not a single case of lead absorption in the modem factory with adequate 

preventive measures whereas the second factory showed 40% ofthe high absorption 

cases. This s!udy clearly showed thL need to develop innovative measures in order to 

address the problems that are seen to be rampant in small factories that are part ofthe 

unorganised sector. But the authors did not comment upon this. 

29 Rao, M.N. (1966) Public Health Significance ofSome Important aspects oflndustrialisation in India, 

Joumaloflndian Medical Association, Vol.46, pp.78-82 
30 Rao, M.N. (1948) Industrial Hygiene and Labour Welfare, Indian Conference of Social Work 
31 Chakravarty, M.K & Rao, M.N. (1962) Atmospheric Pollution: A Study in Calcutta, Indian Journal of 

Medical Researcb. Vol.50, No.2, pp.295-317. 
32 Ghosh, P.K., Chakraborty, M.K. & Rao, M.N. (March, 1952) A Smdy of the Occupational Lead 

' Hazard in two Electrical Accumulator Industries, Indian Medical Gazettt:, pp. 114-117. 
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Studies Conducted by FecultJ Members other than MN Rao 

The earliest effurts to address the issue o~ research in the area of workers health 

through a furmal institutional set-up were through the activities ofthe Industrial Healt!l 

Research Unit of ~he Indian Research Fund Association, and latt;r through the newly 

established Section of Industrial Hygiene and Physiology at the All India Institute of 

Hygiene and Public Health. The primary emphasis of the research work d<me by the 

Section oflndustrial Hygiene and Physiology, AIIHPH was the health ofthe industri&l 

worker due to the centrality of industrialisation to the development of the country. 

Thus the notion of occupational health was limited to industrial health at the 

institution. 

The approach to workers health as occupational health- industrial hygiene, ergonomics, 

industrial psychology and occupational medicine was bornr.ved from the already 

existe:tt bodv ofknowledge in the west, especially countrit::s like th'.! United States of 

America and the United Kingdom. The development of workers health into these many 

fragmented disciplines has already been discussed in the second chapter tracing the 

context in which birth and developments ofthese disciplines. The more sophisticated 

development of these fields of knowledge in these countries and their powerful 

influence as leaders of modern development fostered a dependence on their technical 

expertise and approaches to workers health. Experts like Prof. NPV Lundgren were 

deputed by the WHO to foster the development and guide the setting up of the research 

and educational department in of the area of workers health, reduced now to industrial 

Hygiene and Physiology. T:1e influence ofthe specialised disciplines mentioned above 

is very clearly visible in the pattern of research generated in the area of health of 

industrial workers in India as well with American standards and their definitions of . 
occupational disease being used as reference points in order to assess and further 

develop interventions in India. ~ 

There were studies by other faculty members at the department and at other 

departments of the AIIHPH. Most of these studies were in this dominant tradition of 

occupational health, involving experimental studies or studies observing physical 

agents in the working environment or examining the psychological attribates like 
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attitude, morale etc ofind~strial workers. All the studies are essentially Riming to study 

and create conditions where productivity of t'le worker would be maximised. This is 

done with a clinical separation of social, political and economic factors that operate 

recursively in society to produce t;te whole that the work situation appears to be. 

The studies conducted during the initial years at the AllHPH at least acknowledge the 

important role that these factors play in affecting the workers ability to perfonn. And 

they do consider the study of availability of civic amenities an important part of the 

study of the environment. The study by Subramanyan and Majumdar, of the sanitary 

engineering section is one such study. Their studj in 195233 examined the 

environmental ccnditions in jute mills. The physical environment within jute mills was 

studied since the ~uthors considered it to have an appreciable influence 0:1 the 

efficiency, output and health ofthe workers. But the researchers considered it to be 

limited by the skill, intelligence, nutritional state and acquired imml.mity against 

particular diseases. They recognised that the environment outside the factory was 

likely to influence the health, efficiency and mental attitude of the workers. But the 

home environment was seen as part ofthe general social problems in society, which 

the authors felt was out of their scope of intervention. The problems with the 

environment in the factory could be sufficiently addressed if driven by the self-interest 

ofthe industrialists. They would not have a stake in the problems that accrued from the 

home environment. 

Data was collected from the various departments of the mill on the levels of 

temperature, the humidity, tl,e illumination, dust concentrations and their effects on 

absenteeism, accidents and production. Amenities within and outside the jute mill were 

also taken into consideration. In order to alleviate the problems posed by the 

uncomfortable levels of temperature and dust concentrations within the miiJ, the 

researchers suggested mechanical ventilation to bring comfort to the workers and 

resultantly to help in increasing the rate ofproduct!on. As for the rate of accidents, the 

authors conceded that there were several extraneous influences that could not be 

eliminated to find out how fur the working environment alone was responsible for 

33 Subramanyan, K. & Majumdar, N. (Oct::>ber, 1951) Environmt>ntal Co'lditi')ns withi:-~ Jute Mills, 

Indian Journal Medical Research, Vol.39, No.4, pp.595-623. 

126 



accidents. According to them the skill ofthe worker. his accident proneness and mental 

condition would also have an effect 0:1 the rates of accidents along with the nature of 

the operation, the efficiency of safety measures, the working environment and t~e state 

of mental fatigue. The hig!lest accident rates were recorded in departments with lower 

floor space and in summer when the air temperatures were higher and so was the air 

stagnation. Though production was seen to drop with an increase in temperatures 

beyond 85F the authors could not see any direct correlation between production and 

conditions of temperature, humidity, lighting and air velocity. Though many of the 

machines were caged safety precautions were inadequate. 

Though amenities like piped water, latrin~s. urinals and a club were provided w1thin 

the mill compounds, the sanitation facilities and living conditions ofthe workers were 

far from satisfuctory. As a continuation of th;s series of studies both the researchers 

also studted the envircnmental conditions in two fairly large flourmills34
• Workers 

there needed special protection. The hazards caused due to dust had been greatly 

reduced in other departments due to the adoption of local exhacst ventilation. The 

workers iived in the local bastis and were not provided any accommodation by the mill 

employers. There had been no accidents in the first mill whereas the second one had 

reported only 6 accidents in all. 

Though the authors focus primarily on the physical environment they give credence to 

the influence that the social environment at home and the other amenities at the 

workplace have on workers performance and health. But they do not see the conditions 

at the workplace alsc contribute to create the disabling conditions at home and that the 

lack physical amenities is not a mere isolated neutral event but is strongly entrenched 

in the societal circumstances that shape the possibilities of work availability and 

opportunities therein. 

In studies that do examine the poor conditions of work at these units many authors see 

education of workers a'i the panacea to all the problems even after recognising the 

conditions of want and lack of bargaining capacity of the workers. Mitra and Rao of 

34 Subramanyan, K. & Majumdar, N. \January, 1953) Er.vironmental Conditions within Flourmills, 

Indian Journal Medical Research, Vol.39, No.4, pp.l23-140. 
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the AIIHPH's Urban Health Centre at Chetla35 examined the physical working 

conditions of small industrial establishments. Of 104 units surveyed only 1 0% had 

concrete roofs, 33% had kuttcha floors, 34% had own water supply system, only 15% 

had drainage !acilities, 29% had washing fucllities and 35% l..ad toilet fucilities. Most 

ofthem had uncomfortable environmental conditions due to high heat and humidity, 

poor ventilation and prevalence of dust. After observing all this the researchers opined 

that the conditions in these establishments could improve with subsidies and education. 

The studies examining the physical environment at the workplace in the subsequent 

review periods do not even pay lip service to the r3le ofsocial and political factors in 

defining tl:e nature of work and determining the conditions that contribute to the 

worker's choice to engage in low-paying, often strenuous and dangerous work .. They 

merely observe the existing conditions and measure the tenperature or concentration 

o: dust in the environme~t and examine the effe~t of the same on the bodies of the 

workers by measuring physiological responses. Saha et al36 examined physiological 

strain due to thermal stress in two foundries in Calcutta. The rese31'Chers observed 

negligible dehydration during winter b1.1t it was found to be significantly high in the 

hot-dry season. Significant circulatory fatigue was also observed in the hot-dry and 

hot-humid seasons. 

An industrial hygiene survey at a lead smelting factory37 revealed a large quantity of 

lead dust about 2000lbs was released daily into the atmosphere along with huge 

quantities of sulphur dioxide. An examination of the in-plant environmental conditi0ns 

showed high concent1ations of lead and sulphur dioxide along with chronic lead 

poisoning amon~ some workers which was ascertained by analysing urinary excretion 

oflead. 

35 Mitra, S.K. & Rao, A.V. (1966) Physical Working Condition!> at Small Industria! Es>.ablishmentc; at 

Chetla, Alumni Association Bulletin, AIIHPH, Calcutta, Voi.J6, No.30, pp3-11. 
36 

Saha, P.N., Sengupta, A. & Rao, M.N. (1962) Thermal Stress and Physiological Strain in Foundry 

Operations, Indian Journal ofMedical Research, Vol.50, pp282. 
37 Chakraborty, M.K., Mukhelji, R.N_, Bost:, A.K. & Gopalakri;;hnan, N.(1964) An Industrial Hygiene 

Survey in a Lead Smelting Factory, Indian Journal of Industrial Medicine, Vol. I 0, pp.l45-158. 
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Studies cor.duct~d in the area of industrial psychology have been part of the first 

review of occupational health research. The review recognises that 'the industrial 

worker as a social unit outside his worlcplace warrants more study to evaluate his total 

healti1.' Hence atte,ltion has been paid to aspects like voting behaviour, nutrition and 

availability of wages. Ganguli and Chatterjee tested the relatio:1 between social 

attitudes voting behaviour between Bengali and Hindi speaking workers38
• Withi:1 both 

these groups also the professionals seemed to be less radical than the working class. 

The Bengalis Vl)ted for either the Communist Party of India (CPI) or the Congress. 

Those ~rho voted for the CPI were seen tv be 'tougher minded' towards social issues. 

This was a more or less homogenous tJatlem for this group of people. The proportion 

of Congress voters among the Hindi speaking workers was the hi6hest, and they were 

more conservative than those who voted for the cri. 

The influence ofthe dominant stream in industrial psychology is more than visible in 

the choice of subjects of study at the AIIHPH. The discipline the way it is 

conceptualised and utilised reflects a fundamental bias in fu·.,our of the employer. The 

studies conducted at the AIIHPH have adopted tht: same paradigm rather 

unquestioningly and without even commenting on some of the conclusions that are 

drawn from their works. For e.g. Ganguli studied effects of union membership on 

moraie39 of industrial workers and he found that non-union members had a mean 

morale score significantly higher than unionised workers. T Ganguly40 also reported an 

inverse relationship between educational qualifications ofworkers and morale. These 

findings have grave implications for the issues of education for all and the power of 

collective bargaining of workers to demand their rights at the workplace. 

33 
Ganguli, HC & Chatterjee, P.R. (1959) Social Attitudes and Voting Behaviour in Small Industrial 

Samples, Indian Journal ofSocial Work, Vol.20, ppl93. 
39Gangul~ H.C. (1954) A study on Effect ofUnion Membership on Industrial Morale, Indian Journal of 

P!!)'chology, Vol.29, pp.45 
40 Ganguly, T. (1954) Stu~y oflnd•1strial T~nsion th,·ough 'Ul Attitude Survey in a lArge Steel Industry, 

Alumni Association Bulletin, AIIHPH, Calcutta, Vol. I, pp.82. 
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In a later study on women workers'41 it was seen that their attitude towards work was 

significantly affected by their relatbn with the supervisors. To measure worker 

attitudes towards the employment relationship attempts were made to me~ure the 

iflfluence c.f factors likt. age, education, length of setvice, weekly production, 

membership in the union, and monthly income on their attitudes42
• But the author 

admitted that such studies of factors affecting attitudes of workers did not provide 

complete explanations of change in workers attitudes. Another study by Ganguli43 

adduced evidence to show that conditions of adequate communication led to an 

improvement in performance and relations betY.reen employers and employees. The 

reasrechcr also resorted to labelling of th~ workers responses to frustration and 

alienation experiences at work as 'problems' for achieving the goal of ever-gre11ter 

productivity. He studied human relations44 in a government owned engineering factory. 

The study examined various 'maladjusted' workers. Ma'lifesting 'problems' of 

aggression like absenteeism, strikes, or the problems in the apathetic workers who 

acquiesce to minimum demands of industry and are rather uncomplain!ng. The study 

concluded that 43% of the workers preferred autocratic leade:ship, 1.1% prefers 

bureaucratic leadership and 44% of them prefer democratic leadership. 

Very few studies in the realm of accidents and safety stress on the role ofinterventions 

like the organisat!on of effective safety committees in bringing down the incidence of 

accidents. Pant's study in a soap fu.ctory in Bombay45 testified the efficacy of a well

organised safety committee in the industry in reducing accidents. The accident rate in 

the vanaspati soap f<...ctory came down from 171.3 per thousand employees per month 

in 1951 to 40.3 per thousand employees per month in 1959 due the active intervention 

of the safety committee. 

41 Ganguly, T. (I 955) Attitude Survey of Women Workers in a Calcutta Factory, Alumni Association 

Bulletin, AIIHPH, Calcutta, Vol.2, pp37. 
42 Ganguly, T. (I 957) A Discussion of Some Variables Affectiug Attitudes oflndustrial Workers, 
43 Ganguli, H.C. (i 961) On Communication in Industries, Indian Labour Journal, Vol.2, pp. I I 
44 Ganguli, H.C. (1961) The Supervisor: His Functions and their Effectiveness, Indian humal of Social 

Work, Vol.21, pp.451 
45 Pant, NM (1959) Safety Organisation in the Vanas!}ati Soap factory in Bombay, lnd~an Journal of 

Industrial Medicine, Voi.S, No. 8 
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The otJ,ers continue to resort to a nit-picking a!'proach where individual's personality 

traits are blamecf for the accidents and not the problems with the machine, or fre lack 

of training or the organisation of production and the speed ofw~rk that is controtJed by 

the management. Mukhopadhyay and Strcar's46 study of accident trends in an 

engineering factory concluded that faulty operations and unsafe acts were chief causes 

of industrial accidents. The analysis of accidents among contract workers according to 

them yielded data showing that the human factor was responsible for the majority of 

the accidents and unsafe acts were the 'single chiefcause' of accidents. 

Ghosh47 stressed on the importru,t role of personal factors that played a role in persons 

who had multiple accidents in a year. Sickness absenteeism was examined among 

workers in an organised sector factory in Calcutta48
• There were seasonal variations the 

incidence sickness and acci(Jents. The accidents were highest in the period from 

September to October and lowest in Jarmary. The reportect occupational accidents were 

twice as frequent as injuries outside the workplace. Per 1000 planned man-days 25-30 

were lost due to sickness. 

The solutions to these safety problems was sought in preplacement examinations of 

workers and in educating them. Majumdar and Basak49 studied accidents in difterent 

industries of West Bengal and considered their causes, effects and preventive aspects. 

The data was collected from the ESI Corporation of the state. The accidents were 

observed to have decreased with advancing age and could have been prevented by 

educating the workers, pre-placement examinations and by providing adequate guards 

for 1.1achinery. Ramanathan50 suggested the development of a programme for the 

development of special Industrial safety equipment in India. 

46 Mukhopadhyay, R.N. & Sircar, A.B. (1968) A Case Study of Accident Trends in an Engineering 

Factory, Alumni Association Bulletin, AIIHPH, Calcutta, Vol. I 8, No.36, pp.J-6 
47 Ghosh, P.K. (1954) Human Factors in Accidents, Proceedings ofSocial Studies in Industrial 

,t.i~Iicine, No.6, pp. I 68 
48 B~. S.K., Banerji, B., Dutta, R.C. &Rao, M.N. (196 I) Seasonal variation of Health ir. a Calcutta 

Factory. Indian Journal oflndustrial Medicine, Vol.8, No.50 
49 Basak, B.C. & Majumdar, N. (1966) Accidents in Industry, Indian Journal oflndustrial Medicine, 

Voi.II, pp.l-8. 
50 Rmanathan, N.L. (1963) lndust.ial Hygiene and Safety, Swasth Hind, Vo1.7, pp.l-4 
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Over the second and thim revie'V periods the unusual increase in the ergonomic a'ld 

physiological studies as compared to studies in other areas is an evidence ofthe further 

narrowing do•.vn of perspectives and parameter.:> ofhealth to the micro level indicators 

in the human body. But many of these efforts were also usf!ful in trying to assess 

energy costs for workers in the unorganised sector like load carriers, w~ich would 

serve the purpose of laying standards for load carriage in our context of he&lth status, 

climate and nutrition. The pedalling ergometer' constructed at the Section of 

Physiological and Industrial Hygier.e, ~th financial assistance from the ICMR, to 

study !he physiological response~ ofhuman beings during exercise C()uld be of use for 

such exercises. Preliminary studies conducted using the ergometer showed that the 

oxygen consumption of ditferent volunteers at different loads was indicative of the 

proportionality ofthe workload and the metabolic costs. 

THE PERSPECTIVES OF RESEARCH AT THE AIII-IPH 

The earliest writings ofDr,M.N. Rao, the first Head ofthe Department ofthe Section 

oflndustrial Hygiene and Physiology at the All India Institute ofHygiene and Public 

Health, in the late 1940s and the 1950s reflect efforts to build an indigenous body of 

knowledge. This mirrored the spirit that prevailed in the newly independent India w!th 

the leaders at the helm, envisaging the making of a modem, independent, industrially 

developed nation. Embarking on the effort depending on the available resources and 

within crnstraints both economic and technological, but with a will to build a strong 

foundation in every conceivable sphere seminal to modern development. 

Hence his first. article pertaining to occupational dermatitis 52 identifies the disease as 

existent in jute industries in the Indian context and advocates the recognition of the 

same by way of enlarging the scope ofthe WC Act to include the same. This effort to 

create a database on as wide a nmge of issues as possible regarding the case afthe 

51 Ramanathan. N.L., Chakravarty, M.S. & Mukherjee, R.N. (January, 195M) A Pedalling Ergometer 

with a Dynamo Brake, Indian Journal of Medical Research, Vo1.46, No.I, pp.l29-13 5. 
52 Rao, M.N. (1943) A IIO~e on vc..:up&ional Dermatitis in the Jute Industry in lndia, Indian Journal of 
Medical Research. pp.; Rao, M.N. & Banerji, B. (June, 1952) Does Occupational Dermatitis exist in 
Indian Industries? Indian Medical Gazette, pp.265-268. 
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Indian industrial workers is also well evinced in his attempt to study various sectors of 

the workforce like women workers53
, incidence ofvenereal diseases54 amo'lg industrial 

workers, or the problem of industrial noise55 and its effects on health. 

Wea-recognising the constraints of resources and the capitalist path of dev~lopment 

chosen by the State he advocates for maximum po~sible coverage and benefits to as 

many workers as possible. 

The author has a Chadwickian position in that he takes the capitalist path for given and 

"dvocates measures to make the workers situation as good as it can get within its 

prescribed boundaries. He: candidly maintains, that the amelioration of workers ill

health and intervent,or:s for the same can be possible only within the boundaries of the 

capitalist's selfinterest, like in the case ofthe article which discusses the feasibility of 

legislation for making sickness absenteeism records56 mandatort in industries. Within 

this frame of reference the State would !'lave to enact legislation in order to control the 

damage that individual capitalists could cause to the workers in the pursuit of self

interest. But it becomes most important to :rnpress upon the employer the monetary 

losses that he could incur in case of sickness ofthe workers. 

Despite this very instrumental notion of the worker the approach towards 

understanding workers health is closer to a social epidemiological perspective, where 

there is a recognition of the need to examine the social and economic factors that are 

important co-ordinates of ill-health and disease in the wo•kplace. In Rao's articles he 

examines not merely personal factors like age, sex or individual behaviour, or only 

factors in the physical environment ofthe workplace. Instead he looks at the lives of 

workers in totality, he examines social and economic coordinates that condition and 

shape human behaviour like, living conditions, definition of gender roles in soctety and 

53 Rao, M.N. & Ganguli, H.C. (1950-51) Women Labour io the Jute Industry of Bengal- A Medico-
Social Study, Indian Journal ofSocial Work, Voi.II, pp.181-191. · 
54 Rao, M.N.& Ganguli, H.C. (1 cJ51) V.O. in the Industrial Worker- A Medico So.;ial Study, Indian 
JoumalofSocial Work. Vol.ll, pp381-387. 
55 Rao, M.N .& Ganguli, H. C. (April, 1952) Industrial Noise as a Health Prcblem, Journal ofG1e Indian 
Medical Association, Voi.XXI, No.7, pp.320-325. 
56 Lakshmanan, C.K., joshi, S.C. & Rao, M.N. (J~n. JQ49) Sickness Absenteeism, Journal of the Indian 
Medical Associatio'1, Voi.XVIII, No.4, pp.l I 7-122. 
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how they impinge upon the other burdens that the woricers may filce outside the 

factory. Thus he is able t<' make exceptionally progressive recommendations that 

would serve to make a structural difference in their life circll'nstances. He recommends 

taking ~nto consideration the double bUlden of work that women workers bear when 

legislating for their hours of work in the factory. In case of venereal disease he locates 

the causation of the illness not merely in the microorganisms that inf'ect the body or in 

the ignorance ofthe workers but he urges that the ameliora!ion oftht: problem would 

lie in measures to address the problem ofhousing for industrial workers. 

Simultaneously concerns 0fworker efficiency were constantly voiced in works ofhis 

other colleagues and contemporaries like Subramanyan and Majumd~7, Sabnis et al58 

who examined environmer.tal conditi<ms in flour and jute mills. They accredited the 

fact that social influences also affect the workers performance other than mere physical 

environmental conditions. They essentially focussed on the environmental hazards 

within the factory in order to ensure better working conditions. They ignore the social 

power relations that determine the environment of exposures to certain physical 

conditions of work, which also determine how a worker fits into that particular work 

envil.)nment and by ignoring these fundamental roots that create disabling and 

environments for workers one may only be able to recommend measures that though 

important may be extremely limited in scope. Limiting focus of intervention to the 

physical agents in the working environment which maybe the immediate cause of ill 

health in isolation of the social conditions that situate the worker in those work 

circumstances obscures the real causes behind the ill health and the reasons why the 

worker cannot do much to ameliorate them. 

57 Suprart)3llymt, K. & Majumdar, N. (October, 1951) Environmental Conditions within Jute Mills, 

Indian Journal Medical Research_, Vol.39, No.4, pp.595-623.; Subramanyan, K. & Majumdar, N. 

(January, 1953) Environmenia1 Conditions within Flourmills, Indian Joarnal Media:o.l Research, Vol.39, 

No.4, pp.l23-140. 
58 Sabnis, C.V ., Banerjee, S.K & Banetjea, A. ( 1956) Survey ofEnvircnmental Conditions in 

Foundries ifl Relalion to the Ht:alth of the Workers, Alum.]li Association Bulletin, AIIHPH, Vol.2, 

No28 
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This is not to say that analyses ofthe working environment and the physical hazards 

are nC't required. But it is important to recog!lise that such an emphasis on just 

'scientific • study of physical environmental conditions would never be able to create a 

hoiistic picture ofthe effect of work on workers' health. 

Concerns of worker productivity and effects of morale and attitude are voiced in the 

psychological studies that have been undertaken by the faculty like Ganguli, HC59 and 

Ganguli, ·rw in the institute. The studies conclude that morale of workers negatively 

correlating with !evels of education and union membership. These studies indicate ?. 

very clear bhs in fuvour of the employer. There have been numerous works that 

mention the alienation the worker feels in the system of capitalist production, starting 

from Marx and Engels to Navarro in the current cont;:!Xt. There is no analysis of the 

nature of the work p.·ocess, the raw materials used, the control that work.;.;rs may be 

able to exercise over the work they perform, the wag~s they receive and the 

organisation ofproductioa. In a capitalist society employer controls all th~se. Fai!ingto 

recognise this can very well lead study to conclude that the workers lack of inte~~st 

stems from his attitude that can be reconstructed and changed by educating him. 

The discipline of industrial psychology is employed to deal with the symptoms of 

frustration, aggression, disinterest, which may be labelled as problems of attitude and 

behaviour. The discipline deals with these reactions as 'problems' in the sphere of 

production and thus these have to be dealt with strategies like more effective 

communication or education of workers. The discipline would not address the 

fundamental problems of worker's vulnerability, lack of control over work process, 

lack of avenues to be creative and lack of participatory opportunities in the decisions 
. 

pertaining to work. These behavioural explanations for structural and collective 

59 Ganguli, HC & Chatterjee, P.R. (1959) Social Attitudes and Voting Behaviour in Small Industrial 

Samples, Indian Jourm:.l of Socia! Wo(~ Vol.20, pp 193.; Ganguli, H.C. (1954) A study on Effect of 

Union Membership on Industrial Morale, Indian Journal ofPsycholog)', Vol.29, pp.45 
60 Ganguly, T. ( 1954) Study oflndustrial Tension through an Attitude Survey in a Large Steel Industry, 

· Alumni Association Bulletin, AIIHPH, Calcutta, Vol.l, pp.82.; Ganguly, T. (1955) Attitude Survey of 

W:lmer. Wvrke1s in a Calcutta Factory. ALumni Ass<X:iation Bulletin, AIIHPH, Calcutta, Vol.2, pp.37.; 

Ganguly, T. (I Q57) A Discussion of Some Variables Affecting Attitudes oflndustrial Workers, 
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problems of the society tend to l)rotect the larger powerful interests from the burden of 

collec~ve acti(ln. And encourage attempts that dwell only on changing the 'so-called 

faulty behaviours~ and 'maladjustment' ofindividual worl<.ers. 

Yet, these studies conductt..d in the 1950s and early 1960s recognise the worl<.er as a 

social unit. The choice of subjects of study like political affiiiations and their effect on 

workers attitude is the recogniiion ofthe existent sociP.tal realities outside the factory 

and home that shape social attitudes and behaviour. The ::.tudies like those focussing on 

the attitude ofwomen worl<.ers61 clearly recognise the importance of authority and the 

nature of supervisioP in shaping wmkers responses to work. 

Some of the ?rticles dealing with accidents in the industry emphasise the i111portance of 

safety committees in controlling them. The thrust of some of the articles is on the 

immediate ca!.lse of the accident, wnich in most C:lSes can be interpreted as the 

worker's fault or his induleence in 'unsafe acts'62
. Thus they recorr.:nend pre

placement examinations and education of workers to prevent accidents, without 

sufficiently dwelling on disabling environments, which may lead to unsafe acts; like 

the lack ofworl<.ers powers to pressurise for safety equipment or protective gear, or the 

very low wages and lack of security of employment which lead to the union's demands 

being limited to increased wages, or the pace at which worl<. would be carried out 

which is determined by the management, status of the worker whether he is- a 

permanent or temporary worker, does he work on a salary or on piece rates. 

Hence in the case of the studies conducted at the All India Institute of Hygiene and 

Public Health, though the influence of the American pattern of occupational health 

practice is very clear from its inception, there was a conscious effort, especially in the 

writings of Dr. MN Rao, to build a body ofknowledge applicable to and reflecting the 

concerns for the industrial worker firmly grounded in the realities of India. The effort 

61 Ganguly, T. (1955) Attitude Survey of Women Workers in a Calcutta Factory, Alumni AssociatiQn 

Bulletin, AIIHPH, Calcutta, Vol.2, pp37. 
62 Mukhopadhyay, R.N. & Sircar, A.B. (1968) A Case Study of Accident Trends in an Engineering 

Faciory, Alumni A~ociation Bulletin, AliHPH, Calcutta, Voi.J 8, No.36, pp.3-6 
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was to borrow from and build on the existing knowledge that the more industrialised 

nations had developed to cater to the needs of their industries. 

The studies carried out by MN Rao did not merely address the ·imbalances· that were 

created in the body but they tried to locate the causes and contributing factors in the 

social and economic circumstances outside the body and beyond mere individual 

control. 

At the same time the notion of the industrial worker as a 'factor of production' was 

also very clearly suggested in many of the writings especially the psychological 

stud~es. Their primary concern seemed to be the efficiency, productivity and attitude of 

workers. The intent was to manage and deal with the reactions of the workers to the 

discomfort produced by the work or the work environment. Thus interventions were 

made in the form of better communication strategies, health education and studies on 

workers and labelling their personalities to identifY characteristics that seemed more 

responsible for the so-called maladjustments among the workers. Yet the choice ofthe 

areas of research even in industrial psychology reflect an understanding wherein the 

worker as a social being is recognised and the variety of social, politic:- l and economic 

influences he or she lives in are given credence to. The studies, even the ones dealing 

with the physical environment recogni~e these larger influences but admit their 

limitations in being able to address them. 

REVIEW OF RESEARCH CONDUCTED AT THE NATIONAL INSTITUTE OF 

OCCUPATIONAL HEALTH (J 974-1998) 

A total of 329 studies were obtained from the annual reports published by the NIOH 

since 1974 up to the year 1998. The annual reports that could be accessed from the 

library of the Indian Council ofMedical Research are tor the following years: 

1970s: 1974, 1975,1976, 1977,1978, 1979; 

1980s: 1980, 1981, 1983-84, 1984-85, 1985-36, 1987-88, I 989-90; 

1990s: 1990-91, 1991-92, 1992-93, 1993-94, 1994-95, 1996-97 and 1997-98. 
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Ofthe total 329 studies published in the above mentioned annual reports, 287 pertain 

to various aspects of work in the industrial secto:- which include environmental 

exposures of workers to various physical and biological agents within the factory; 

effects of produclion processes on the environment, hurrans 'illd livestock outside the 

workplace; experimental toxbologicru studies, psychological effects of the 

environment and their effects on work-efficit: ncy and studies dealing with other related 

aspects of worker's health and perf01mance at the workplace. 

In this section 87 i.e. over 30% of the 287 studies have been studied in detail. The 

criterivn adopted for selection of these studies has been their representativeness of the 

body of work generated by the institute. 

T ABI,.E N0.3.2 NUMBER OF ORGANISED AND UNORGANISED SECTOR UNITS COVERED IN 
THE STUDIES CONDUCTED IN THE 1970S, 1980s AND THE199US~ 

TYPE OF UNITS STUDIED ORGANISED SECTOR UNC RGANISED SECTOR 

No. of 
Units cm•ered No. ofUnits Units covered 

Units 
I Asbestos, Cotton, I Garages, 

10 Lead Smelting & 

I 
Rice Mill..;, 

1970s Battery 10 
Ceramics, 

Steel 
Manufacturing 

Foundries & 
Units, ONGC. 

Coir. 
Asbestos, Cotton, 

Glass, Slate-
Pesticides, 

pencil, Sand 
Condom, Solvent 1980s 24 

and Battery 
23 Grinding, 

Manufacturing 
Agate, Beedi 

Units 
Manufacturing 

Asbestos, Cotton, 
Agate, Salt . 

Pesticides 
1990s 17 

Manufacturing 
7 Workers, 

Units, HMT 
Welders 

Source: Annual Reports, NIOH, Varzous Years 

First of all I shall analyse the trends that can be discerned in the pattern of studies 

generated in the three successive decades. This decadal classification has been sought 

for the purpose of convenience and for the fact that the pattern of the studies show 

some specific trends that vary from decade to decarJe. 

• Table No.3.2 shows rri:1cro trends in !he choice of industry for research work 
!" 

conducted at the NIOH in the three decades. From this it can be discerned that 
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in the I 970s and the 1 980s the number of studies in the unorgan;sed sector 

stood at par with that in the organis~d sector. 

• By the 1990s, ho•.vever, there is a marked difference between the number of 

studies in the organised sector as cowpared with the unorganised sector. The 

studies in the former exceed the latter by a fuctor often. 

The table on below gives a more nuanced picture of the kind of increase that has 

taken place in the studies in the organised sector. 

TABLE No.3.3 SELECTED AREAS OF RESEARCH THAT Tr-I.E STUDIES CONDUCTED AT NIOH 
HAVE COVERED IN THE THREE DECADES 

AREA OF Type of Study 1970s 1980s 
STUDY 

AsBESTOS 
Environmental 2 3 
Experimental 4 -

Cotton Environmental 3 8 
Experimental - -

Pesticides Environmental 8 5 
f.-----·-

Experimental 5 

Other Environmental -
Chemicals 

(Dyes, Solvents) Experimental -

Agate Environmental -
Experimental -

- --- -- --- .. 

Manganese Environmental 1 
Experimental 6 

.. 

Environmental Lead 5 
Ex perimenta! 1 

Glass, Environmental 2 
Ceramics & 

Potteries • Experimental -
Industrial E~vironmental -
Emuents Experimental -

Jute Environmental -
Experimental -

Beedi 
Environmental -
Experimental -

Source: Annual Reports, NJOH, Vanous Years 

*Include intervention studies conducted only in the 1990s. ,,. 
--~ 
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8 

6 

10 

I 
-
-
6 

.. 

2 
5 

6 

-

I 
-
2 
-
3 
-

1990s 

3* 
-

8* 
-

11 
5 

7 

14 

3* 
-
-
4 
3 
2 

-

-

5 
1 
-
-
-
-



TABLEN0.3.4 (A) CLAS~IFICATIONOFSTUOJESCONDUCTEDATTHENIOH IN THE 1970s, 
1980s AND fHE 1990S 

EXAMINING EFFECTS OF 
I EXAMlNING EFFECTS OF WORK MANUFACTURING ACTIVITIES ON 
DECADE 

ENVIRONMENT ON WORKERS THE ENVIRONMENT OUTSIDE 
WORKPLACE 

Immuno-
Environmental !ogical 

Physical Live-
& Clinical Studies Atmosphere Humans Food 

Studies 
Environment stock 

1970's 20 - - 3 8 1 -
1980's 43 2 7 7 5 2 -
1990's 23* 4 5 4 6 - 4 

SourcP Varwus NIOH Anm.al Reports: 
*Out of the 23 studies entailing Environmental and Clinical examinations 6 of 
them are titled intervention studies, a trend that was se~n specifically in the 1990s 

TABLE No.3 .4 (B) CLASSIFICATION OF STUDIES CONDUCTED AT THE NIOH_IN_Tl!f; .1.9lQS., 
l980S AND THE I990S 

EXPERIMENTAL STUDIES 
PsYCHo-

ERGONOMIC 
PHYSio- OTHER 

LOGICAL 
LOGICAL 

-carcino-
Genicey Toxicity Others 
Studies 

5 II I 6 4 2 
2 24 4 6 13 4 
1 42 - 6 

.., 6 I 

Source Vancus NJOH Annual Report.<; 
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• The table 3.3 above shows that the 1990s show an increase in the number of 

environmental studies in the asbestos, pesticide and cotton industries and the. 

studies on industrial eftluents. According to the table they include 6 

intervention studies. 

• Further table 3.4 shows that the increase in er.vironmental studies within the 

factories consists 0f an increasing proportion of immunological studies in the 

1990s. Th~re is an increase in the number of studies examining the physical 

environment as well. These studies on cotton examine the presence of gram

negative bacteria and endotoxins in the atmosphP.re and also analyse the kinds 

of fibres present in the atmosphere. Tnis is true especially for the 1980s. 

• The studies in the I 990s also show for the first time 6 intervention studies. 

These interventioas have been carried out both in the organised as well as the 

unorganised sector in the cotton, asbe5.~os and agate units. 

• Table 3.3 also shows at1 increase in the experimental studies over the years. 

Especially the toxicity studies that h:tve mu!tiplied four times over, i .. e. from 11 

in i 970s to 42 in the 90s. This increase in th experimental studies began to 

show in the 1980s, when the number of studies nearly doubled. 

• The experimental studies in the 1970s addressed the areas of asbestos, 

pesticides, lead and manganese toxicity and carcinogenicity. In the 1980s the 

studies looked at the toxic potentials of pesticides, other chemicals like dyes 

and industrial solvents, lead and manganese. The number of carcinogenicity 

studies fell during this period and came down to 2. In the following decade of 

the 1990s the expcrimenta! studies looked at the areas delineated above in 

addition to studies on industrial eftluents. 

• 

• 

• 

The psychological studies have stood at a constant number through the three 

decades but have fallen progressively in proportion to the other studies. 

There were a large number of ergonomic a11d physiological studies in the 

1980s. 

In t!le 1990s the studies in other areas have increased marginally which is due 

to tt.e 4 studies on done on occupation~l cancer and an interesting new study on.-_.-

oc:::upational health service delivery from the PHCs in rural areas. .-
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In the fullowing sections I have ~escribed some of the studies that have been 

conducted at the imtitute and that are representative ofmost ofthe work done at the 

institute and the trends in research. T!te r!St of the studies have been entered in 

Appendix III. This is due to the repetitions that occur in study design and findings. 

ENVIRONMENTAL FIELD STUDIES 

The broad pattern of studies is discernible from the section above and tells us of the 

importance place of environmental field studies and experimental studies in the body 

ofwork generated by t!te NIOH. This section shall discuss in detail some ofthe studies 

that are most representttive from the point of view of the aspect~ of workers t-.ealth 

studied and the methods and tools employed for the purpose. 

The studies on the unorganised and the small st:ctor in the 1970s included studies on 

ceramic units and foundries. The main aspects sturlied in the body of environmental 

research entailing field studies in the 1970s are heat stress, expos:.~re to :lust and 

chemicals and the resultant physiological responses A the exposed workers. The 

effects on the workers health were assessed through clinical, biochemical and 

radiological examination~ ltsing methods like x-rays for ascertaining a case of silicosis; 

sweat analysis for discomforts and physiological costs of work. 

The rationale for examining physiological responses in the workers was to ascertain 

energy costs and the resultant efficiency of the worker. For example, sweat analysis 

was carried out ofthe workers employed in foundries1
, subjected to high heat stress. 

The purpose was to see the effects of dehydration on the productivity of the workers 

engaged, sin~e dehydration above 2% of the body weight was said to have detrimental 

effects on the working capacity. The study claimed that the workers didn't consume 

sufficient water when at work. But the researchers themselves had noted earlier in the 

study that the sanitation and other amenities were rather unsatisfactory in these 

foundries that were not registered under the Factories Act. 

1 Health Hazards in Small-Scale Industries, Non-Ferrous and Stainless Steel Foundries ( 1974& 1975) 
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In the ceramic2 units, as in the case of fuundries, the workeN were subject to 

conditions of severe heat stres~. The recovery pattern of pulse rates and low rise of oral 

temperatures were used to conclude that though the workers were subjected to 

considerable heat they were under minimal physiological strain. 

The workers expo~ed to silica dust for longer dura!ions showed increased incidence of 

dyspnoea, tuberculos;s and emphysema, the researchers note that the levels of dust 

were above permissibie limits and the workers were not given protective gear or 

equipment. The foundries and ceramic units were part of the unorganised sector, the 

studies do not comment on the hours or the conditions of work, though. The same is 

applicable to the glass industry as well. 

Similar methods were employed to study the effect of environmental conditions at 

work on the health of the workers in the studies on the ceramic units3
, glass industry 4 

and the wool units5
• The same methods have been used in the 1990s to study the 

effects of exposure to cotton dusts6
• 

But there have been stray efforts to study the conditions of wnrk and the socio

economic circumstances of certain groups of wrrkers. The study obse;ving the coir 

workers 7 is different from the rest of the explordtions that have been made in the 

1970s. The study has attempted to make correlations between economic status of 

workers and their morbidity pattern, which shows diseases of malnutrition and poverty. 

The people engaged in coir work are economically more vulnerable and are thus forced 

2 Health Hazards in Small-Scale Industries, Ceramic and Pottery Health Hazards Industries (1976, 

1977&19~8) 

3 Health Hazards in Small Scale Industries: Ceramic and Pottery Industries (Further Studies) (1980) 
4 Health HazardS in Glass Bangle Industry (1985-86); Health Hazards in the Glass Industry: Hygiene 

Survey in a Medium Glass Unit (1987-88) 
5 Preliminary Study of the Health Hazards in the Woollen Carpet Industry ( 1980); Health Hazards in the 

Wool Industry ( 1983-84 )5 

6 Cotton Dust Exposure in the Ginning Industry (1990-91); Cotton Dust Exposure in the Ginning 

Industry- Intervention Studies (1991-92); Cotton Dust Exposure in the Ginning Industry- Intervention 

Studies (.1993-94); Cotton Dust Exposure in Textile Mill Processing Coarse and Fine Cotton and 

lnter~entioh Studies (1994-95; 1995-96) 
7 Occupational Hazards in Coir Work (Pilot Study) (1979) 
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to te employed in this low paid work that aggravates their other illnesses. It concluded 

that coir workers have a higher rate of morbidity than the rest ofthe population even 

though the causes of morbidity among the,n ?.<e same as those in the general 

population. Skin diseases, respiratory diseases and elephantiasis are the main causes of 

sickness and those in the process of spinning and weaving show majority of the 

illnesses. 

The NIOH and its Regional Occupational Health Centre (ROHC) in Calcutta 

conducted studies on jt<te mill workers8 and the effect of working conditions on their 

health. Though the dust levels were less than recommended TL V, the workers 

complained of breathlessness, wheezing or whistling in the chest. Some workers 

not:ced an exacerbation in cough and phlegm when after joining their duties. Other 

common complaints included piles, hernia, bleeding from the nose, hernia and 

hydrocele. 

The studies conducted by the ROHC, Calcutta9 rewaled other probl~ms like veni5o, 

disturbed sleep, night blindness, bleeding of gums and reduc .. on of near vision. This 

study was more insightful since it also explored the ps:'chosocial effects of work and 

ill health emanating from it. T:1e workers lived in single room quarters devoid of a 

separate kitchen, electricity or water connection. Usually 5-7 persons lived in one 

room. The per capita income of the workers per month was as low as Rs.400. 81% of 

the exposed workers lived in kutcha or semi-pucca houses. Most of the exposed 

workers were from Bihar, 37% ofthem were living in joint families and 33% were 

living alone. Whereas, of the control group, 83.2% were from Bengal, only 22% of 

them were from joint families and 70.6% were staying with their families. When 

compared for parameters like status of vaccination, only 16.3% of the exposed and 

67.5% of the control group had been vaccinated against small pox. Most of the 

exposed workers saw alcohol as a refreshing, helpful and stimulating drink, while 77% 

ofthe control group treated alcohol as harmful. 75% of the exposed workers consumed 

alcohol regularly. 81.3% of the exposed workers were either smoking or chewing 

tobacco as agai!1st 8.9% in the control group. hbout 60% of the workers were in favour 

8 A Preliminary Enquiry into Occupational Health Status of Jute Mill Workers (1983-84) 
9 A Preliminary Enquiry into Occupational Health Status of Jute Mill Workers (1 ?85-86) 
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of visiting prostitutes because <'f the absence of their wives, for nleasure and for 

recreation. In case of the control group these figures were negligible. 88.2% of the 

control group and 8.7% of the exposeC: ~·Jhjects thought that there was a possibility of 

promotion in their jobs. Most ofthe exposed workers felt that jute millwork was heavy 

and employers and supervisotS behaved badly with them. 83.2% ofthe exposed and 

48.65% ofthe control group felt that the children's education and guidance, illne~s, 

daughter's marriage caused them anxiety. 

Despite t;1ese earlier insights into the ~ocial and economic conditions of the workers 

affecting their health, later studies in 1987-88 10
, examining other jute mills in Calcutta, 

focussed on;y on physical environmental conditions ofthe mills. They focussed their 

attention mainly on factors such as thermal environment, illumination and dust at the 

workplace. The studies showed that the process ofjute manufacture entailed exposure 

to high levels of dust and noise. The exposed ·.vorkers showed the prevalence of 

obstructive and restrictive type of resp:rato.y impairments a.nortg high anJ low dust 

exposed workers respectively. The workers also 111anifested signs of nutritional 

deficiencies like anaemia, cheilosis, glossitis ~tc. To assess the effects of work on 

health they relied only en blood tests and pulmonary function tests. 

Some of the studies in the unorganised sector, 'esp~cially the ones in the 1 980s, had 

been taken up onaccount of the orders of the judiciary or due to the issue being raised 

by the media 

Studies in the quartz industry of Gujarat1 1 revealed that the total and respirable dust 

concentration were 8 t -660 and 12-243 times the recommended TL VS. The exposed 

workers showed the prevalence of silicosis of ahout 7% even though they had been 

working for less than a year. The quartz industry being in the unorganised sector the 

workers were engaged on a daily basis and the labour tum over in the industry was very 

high. This could be associated with the occupational hazard in the industry. The study 

also commented that workers suffering from silicosis got eliminated from the work by 

'natural process', since the disease ·,vas incapacitating and the work required the 

10 Assessment of Health Status of Jute Mill Workers (1987-88) 
11 Health Hazards in Quartz Crushing Industry and Evaluation of Dust Control Measures (1985-86) 
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workers to be physically fit, since it involve<! a lot of hard labour. A follow up ofthe 

ex-workers revealed that a ldfge number of the workers had died (about 90), and most 

of them were aged between 30-35 years of age. Though dust control measures were 

initiated in the quartz crushing units the dust concentrations exc~eded the TL V s. The 

study comments ambiguously tlia'l 'a fair degree of automation has reduced the 

required manpower.' It suggests that pre-employment and periodical medical 

examinations should be conducted for the workers. It also suggests that the workers 

should be warned of the possible consequences of the occupation and the means of 

preventing them. 

f.fter newspaper reports of a numoer of deaths among sand grimting12 workers in 

Vadhvan and Surajdeval in Gujarat, the NIOH conducted a medical survey at the 

request of the Chief Inspector of Factories. The survey was conducted using the 

records at the Hospital of Chest and Respiratory Dis.:!ases at Vadhvar: since all urtit:> 

had closed down. Only 4 cases have been recorded as silico .... is. These cases were 

contacted and in all36 workers were traced. 27.7% ofthP. workers were silicotic, their 

average age was 28.2 years and their mean duration of work in the sand grinding 

industry was 6.3 years. 

Some studies have sometimes uncritically used studies published in countries like the 

USA and Canada and most of unquestioningly subscribe to the TL V s and other such 

standards. The two field studies on asbestos included clinica1 and pulmonary 

examination 13 of workers and medical cum environmental surveillance of workers in 

an asbestos factory 14
• This study clearly showed workers suffering from symptoms like 

. 
chronic cough with expectoration and dyspnoea. The vital capacities of workers in the 

stripping and pipe finishing departments were considerably reduced as compared to the 

control subjects irrespective of smoking habits. Younger workers were much more 

affected than older ones. According to the results of the study the researchers found no 

12 

13 Clinical and Pulmonary Tests of Workers in an Asbestos Cement Factory (1976) 
14 Environmental cum Medical Surveillance in an Asbestos Cement Factory (1979) 
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correlation between length of expo<>u!'e and pulmonary function. They quote a host of 

studies published in the US and in Canada15 regarding workers in chrysotile asbestos 

plants showing little retardation in pulrr.om"ry and working ability. At the same time 

the sturly also obsetved that in the sheet moulding and stripping departments where the 

exposure to asbestos dust is the maximum there were no workers whose experience 

exceeded 10 years. The study concluded that the. low rates of morbidity could be 

attributed to the 'high labour turnover due to the hazardous environments !n these 

departments'. This study is an example of the faulty conclusions that a scientist or: 

medical person may arrive et, going by only 'objective' obsetvable evidence. The 

scientist even sometimes fails to acknowledge the circumstances of want and 

vulnerability that the social position ofthe worker subjects him to, or has sometimes 

played the role ofmanipulating information to setve the interests ofthe management, 

as is demonstrated in the earlier examples quoted. The researchers do not examine the 

facilities made available to the affected wurkers, their emdoyment statu3 or the 

employment structure ofthe factory. In the context oftLe contradictory evidences the 

authors recommend regular periodical Vital Capcity measurements for a prevention 

programme of the worker3 in the asbestos factory, again relegating what is essentially a 

problem of social power relations to the control ofthe physician who then certifies the 

individual worker as suffering from a disease or not. 

The second study in a different asbestos factory clearly notes that the symptoms like 

crepitation were more in the workers exposed for a longer duration. The exposed 

workers complained ofback pain and deafuess along with the symptoms mentioned in 

the earlier study. The researchers also investigated smoking habits of the workers and 

obsetved an increase in radiological changes and crepitations with an increase in the 

15 Fournier et al (1975) reportf:d in their study of Quebec Chrywtile (one of the largest producers of 

Chrysotile Asbestos) asbestos workers that 44.3% of the workers had a normal pulmonary function and 

a further 263% had some functional changes. ~area et al (1976) reported that asbestos cement factory 

workers do net have any marked effects on the pulmonary function tests and working ability. Balaarn 

ands McCullagh ( 1975) also established asbestos cement workers as a group showed a lower Vital 

Capacity and FEV% as compared to non-asbestos workers but the difference was not significant. 
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durat•on of smoking habits16
, but they conduded that the reduction in vital capacity 

among exposed workers wru, not related to smoking habits. The environmental survey 

in the fitctory also took note ofthe dust and fibre r.or.centrations that exceed the TLV 

levels suggested by the ACGIH. 

The studies also show a tendenc:y of evaluating and ascertaining hazards against the 

much-debated Threshold Limit Values, without questioning the values or the context in 

which these Values have emerged and their suitability to the context in which the 

workers belong to a developing country like India with poorer health and nutritional 

status have to work. 

In the earlier chapte; describing the history of the development of the area of 

occupational health in the United States one has already seen that these standards ar~ 

not arrived at in a process that merely entailed scientific experiments but very much in 

a process where value judgements and clash ofinterests of contending groups played a 

crucial rolt: in their promulgation. Often the process was subverted anj contr01led ir. 

the ultimate instance by the power and the interests of the capita~:st class. 

Many ofthe studies are repetitive and do not serve much purpose since they reiterate 

what has already been oft repeated. These studies, instead oflooking at macro issues of 

concern continue to look at more micro changes in the human body like changes in 

tissues of various organs or cytological changes. In the 1980s the studies on asbestos 

workers were continued. An environmental cum medical surveillance of workers in an 

asbestos textile industry was carried out by NIOH 17
• The total and respirable fibre 

concentrations were found to be higher than the recommended TL V s. 46% of the 

workers had some' or the other chronic respiratory complaint.16% ofthem were seen to 

be anaemic, 6.2% suffered from cheilosis, and 4.65% from 4 glossitis. All of them 

showed a reduction in vital capacity. They also had crepitations and showed restrictive 

pulmonarj impairments along with a fall in vital capacities as compared to the 

11'he researchers also qu0te a study by Aurebach (1963), which observes that smoking along with 
asbestos exposure has a synergistic effect leading to asbestotic fibrosis, bronchitis and smoking related 
fibrosis. 
17 Environmental cum Medical Surveillance in an Asbestos Cement Factory (I 980) 
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controls 18
• Smoking aggravated p~re.tchymal and pleural changes in the lungs. The 

prevalence of asbes\osis was 8.Q% mnong the workers. The unit was advised to carry 

out periodical and pre-employment m.!dical examinations and maintain complete 

medical and environmental records. 

Besides being repetitive these studies offer suggestions for intervention that are clinical 

in nature and rather discriminatory against the workers. Instead of correcting 

dangerous prodl!ction processes or substituting hazardous substances for safer 

alternatives the prescriptions like pre-employment medical examinations can become 

an excuse for deprivir.g 'unfit' and thus more needy workers from the scarce 

employment opportunities available. Another intervention stlldy observed workers in 4 

asbl!stos cement factories 19 and revealed that the levels of fibres were much below the 

recommended TLVs. The workers studied had a mean age of 46 years and their 

avl!rage exposure was 26 years. 24.1 o/, of the exposed w..Jrkers had respiratory 

complaints like dyspnoea, cough, expectoration and pa;.l in the chest as compared to 

5.9% of the control. Scme of them manifeste-1 crepitations and harsh breathing. 

Crepitations were found to be present in 17%-19% of the exposed population and 3%-

9% of the control population. Assessment according to the criteria suggested by the 

ILO 8.9% of the workers seemed to suffer from asbestosis. The study revealed that 

asbestos exposure alone led to restrictive type of pulmonary impairment, but when 

coupled with smoking it culminates in obstruct;ve type of impairment as well, 

probably due to thickening of the bronchial wall and other parenchymal or pleural 

changes that smoking induced. 

As part of the environmental intervention methods the fibre feeding had been 
. 

automated, housekeeping and cleanliness were improved, especially in the storage 

area, and protective equipment was recommended for the rest of the asbestos cement 

production process that wa~ wet and manual. As part of medical intervention the 

factory was asked to carry out periodical mediciil examinations including Pulmonary 

Function Tests and chest x-rays. It was suggested that the pre-employn1ent tests be 

18 Environmental cum Medical Survey in an Asbestos Cement Factory ( 1981) -"' 
19 Intervention Study in an Asbestos Cement Factory (1987-88) 
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mr.de compulsory fur new recruitments ·md the medical record keeping be iYTtproved. 

For this the factory management purchased the latest and the most sophisticated model 

of a new vitalograph and the institute took upon itself the responsibility fur training 

them to use it. The hazards of smoking and its aggravating effects on asbestosis were 

explained to the workers who were also provided with protective devices like 

respiratory masks, gloves, boots etc. 

The interventio£Js suggested often place the onus of ill-health and responsibility ofthe 

same in the hands ofthe workers only. The exploration into Low-back pain among 

workers ofthe Oil and Naturai GllS Commission (ONGC/0 is an important study since 

it is one commissioned by a Public Sector Unit. The study entailing the examination of 

complaints in workers of the ONGC, employed at the drill site, points to the nature and 

years of work and the long distance travelling as causes ofthe problem. The workP-rs 

had to travel nearly 100-160 kms. daily, in a pvorly maintained vehicle on bad roads. 

This aggravated the problem that was more pronounced amung heavy workers who 

had been working for 8-12 year.;. The investigators reco :nmended pre-employment and 

pre-placement medical examinations as a means of prevention in order to identifY and 

eliminate individuals with a history of back pain, abnormal spinal geometry and 

inadequate physical fitness. Further recommendations were that the workers should be 

taught the correct technique of weight lifting and that they should travel in properly 

maintained vehicles. Thus the remedy for ill-health is sought in behaviour changes and 

education ofthe worker. And once again the solutions are sought in pre-employment 

medical examinations ofworkers to eliminate those who seem to be more susceptible 

to back problems. The structural issue of the responsibility of the establishment to 

provide housing in the vicinity of the workplace is neatly circumvented. 

Towards the 1990s the NIOH also conducted studies to, ohserve the changes in the 

immunological profiles21 of the 3 workers suffering from asbestosis as compared to 

those of 36 workers ex!)osed to asbestos anu 28 control subjects. The anti-nuclear 

20 Low Back Pain Among Workers of the Oil and Natural Gas Commission (1977) 
21 Immunological Profile of Workers Having Asbestosis (1990-91) 
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factor was higher iu asbestos exposed wolkers and those sutrering from asbestosis. The 

mean immunoglobulin level~ of the ~xposed and suffering workers were aJso 

significantly higher than those of the controls. The female workers appeared tl) be 

more reactive as compared to the maie workers. The study concluded that 

immunoglobulins played an important role in the pathogenesis of asbestosis a'ld other 

diseases related to asbestos exposure. A study carried out to monitor the health status 

of wolkers in an organophosphate insectiddes unit in the organised sector2 

discovered neurological morbidity in 21% of the workers, 20.6% of the workers 

manifested morbidities related to the eyes, 34.5% h~_d skin irritation and 64.84% 

complained ofjoir,t pains. The immunoglobulir levels were significantly low in those 

who had joint pains and they also showed joint space reduction in the medial 

compartment of the knee. The study suggested the need for reriodic health monitoring 

an:i promoting use of safety measures and protective devices. 

EXPERIMENTAL S11JDIES 

The studies conducted to understand ~he effects of exposure to DDT and BHC23 

involved laboratory experiments on animals like Swiss mice through various routes, at 

various concentrations, on different organs of the body. 

Carcinogenicity of DDT and BHC was studied in rats by exposmg them to the 

pesticides through various means like oral intubation, skin painting and sub-cutaneous 

injections. The incidence of tumours was compared with the control group and then' 

statistically evaluated. ~orne of the studies were used to ascertain indicators for early 

detection ofimpainnent due to exposures and the prognosis ofthe disease. The animals 

manifested tumours ofthe lung, spleen, kidney, stomach, cervix and the t:ver, which . 
were least in those that had been exposed to DDT via the dermal route. Such studies 

were utilised for early detection24 ofhealth impairment due to the chemical exposure 

by measuring urinally excreted compounds like copoporphyrin and certain ol:her amino 

acids that arc products of BHC metabolism in exposed persons and for learning the 

22 Health Monitoring of Workers Manufacturing jU}d Formulating Organophosphate Insecticides ( 1991-

92) .• 

23 Early detection of Health Impairment due to BHC (Hexachlorocyclohexane) exposure ( 1976) 
24 Ibid. · ., 
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pattern ofprog:-ession ofhepatocarcinogenesis 25 by finding out biological markers, at 

difrerent stages of development of the cancer, which could be used in those 

occupationally exposed to these pesticides. This could also help in idef!titying the 

stages \\here the changes in the liver tissues could be n:versible26
• The study accedes 

that though intrinsic factors like age, hormonal status and species afrect the 

progression of the tumour the extrinsic fuctors like nutrition also play a ro!e in 

carcinogenesis. 

Similar tests carried out on the carcinogenicity of asbestos fibres and on the toxic ., 
effects of manganese27 demonstrated the varying toxicity of manganese when 

associated with other chemicals. The studies showed the protective effect of Lithium 

perchlorate in case of manganese toxicity and the increased glycine lP.vels in th~ brain 

due to the effect of manganese. The differential effects of toxicity were also 

demonstrated in m~e and female rats, with the latter beccming more vulilerable with 

ovaractomy. The researchers concluded that a., assessment of gonadal functions would 

be helpful in early detection of manganese toxicity. 

In the 90s there_ have been a number of toxicity studies but they hav<:? mostly focussed 

on three areas - effects oftoxicity resulting from exposure to leruf8
, formaldehyde29 

and carbon disulphi<!e30
, in animals like rats. 

The rise in serum levels of perchloric acid and soluble sialic acid were seen to be 

useful as biological markers oflead toxicity. Different doses ofFormaldehyde showed 

a significant inhibition in membrane bound enzymes of seminiferous tubules in rats 

and also altereJ the metabolic pathways of testosterone. Varying doses of 

Formaldehyde in a following stud~1 were seen to exhibit low sperm counts and cause 

25 Biochemical, Histochemical. HistopathologicaJ and Electron Microscopic Studies On BHC fed 

Inbred Swiss Mice(1979) 
26 Evaluation of Carcinogenicity of BHC (Hexachlorocyclohexane)- Reversible and Irreversible 
Changes (1977) 
27 Efiectof Associated Anion on Manganese Toxicity (1976, 1977, 1978 &I 979) 
28 Neurobehavioural Toxicity of Lead in Experimental Animals (1990-91) 
29 ~Toxicological Studies on Reproduction and Neurobehavioural Effects of for.naldehyde (HCHO) 

(1990-91) 
30 Experimental Studies in Carbon Disulpitide Toxicity (1991-92) 
31Toxicological Evaluation of formaldehyde (HCHO) on the Reproductive System in Rats ( 1991-1992) 
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a diminution in pregnancy in rats. The study says that there is a need fur b1o~valuation 

of reproductive toxicity of fOrmaldehyde. The chemical was also seen to alter 

neurobehavioural performance of laboratory anims.ls32 such as rats whose dis~ed 

memory due to exposure to Formaldehyde hindered normal psychological activity. 

Toxic effects ofthe two dyes, Remazol green and golden yello~3, used in the textile 

industry, were studied using the water flea as the subject. Of the two the latter was 

found to be more toxic than the former. This was done to study th~ aquatic toxicity of 

the dyes and the water fba was used due to its sensitivity. 

Carbon disulphide is an industrial toxic chemical that finds W.cte use in the rayon 

industry and is also widely used as a solvent since it can dissolve lipids anc1 futs. 

Exposure to it is generally occupational. The purpose ofthe project was to develop a 

specific method for early detection of carbon disulphide toxicity. The rats exposed to 

the chemical were seen to develop hypothyroidism, a reduction in enzyme activities in 

the cells34, a diminution in serum testosterone levels and testicular impairment, and a 

fall in testicular RNA, DNA and protein contents35
• The study concluded that carbon 

disulphide at ~igh doses causes toxicity to the male reproductive system and needed t.:> 

be handled with care since it could also trigger adverse activities at the cellular level. 

One ofthe studies on Formaldehyde admits that interpolation of animal behaviour to 

human beings is difficult but then goes on to quote studies saying that learning pattern 

of rats was similar to those of 18-month-old pre-verbal human children. Many studies 

state that long time formaldehyde exposure produces a range of psychological or 

behavioural problems or combined neurobehavioural effects like depression, 

irritability, decreased attentional capacity, impact on sleep and equilibrium. 

32 Neurobehavioural ~ffects ofFonn~dehyde in Male Albino Rats (I99f-9:t) 
33 Toxicity Study of Dyes on Water Flea- Daphnia Magna (1990-91) 
34 Experimental Studies in Carbon Disulphide Toxicity ( 1996-97) · 
35 Experimental Studies in Carbon Disulphide Toxicity (I 995-96) 
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QrnER EtMRONMENIAL STIJDIES 

Recognising the important role of pesticides in the Green Revolution and the National 

Malaria Eradication Programme, NIOH conducted a number of studies assessing the 

carcinogenicity of these chemical snbstances and their effect on workers involved in 

their production and application. Here we shall concern ourselves with studies 

concerning pesticide formulators and the laboratory experiments to understand the 

carcinogenic potential of pesticides like DDT36 and Gammaxene (BHCi7
• 

The studies in this case have fucussed not only on workers engaged in the production 

of the pt!Sticides but also on the environmental effects of these chemicals on those who 

utilise them. Pesticide formulators38 and spray-men exposoo to pesticides manifested 

symptoms like headeche, nausea, vomiting, cough, breathlessness and irritation of the 

eye and skin. In these studies the researchers used biochemical indices like changes in 

enzymatic activity in red blood cells to 8Sl.ertain the absorption of pesticides. The 

Electro Cardio Gram was useo to ascertain the retardation in the heart rates of exposed 

workers. 

Recognising the threat posed by the presence of the~~ non-biodegradable chemicals in 

human beings and their environment the institute took up an examination of DDT 

residues in human fat ofthose not exposed to the pesticide occupationally and in food 

grains39
• The examination revealed that the DDT level in human fat averaged 

12 .63ppm and in different food grains ranged from 7 .69ppm to 11 .15ppm, which are 

much above permissible levels. The study recommends 'judicious use ofDDT to avoid 

food contamination • and acknowledges the difficulties in assessing effects of pesticides 

due to the slow response of the body. 

High levels .of air pollutants like sulphur dioxide, nitrous oxide and other respirable 

particulate matter were found within a two-kilometre radius of a fertiliser plant near 

Jt; Carcinogenicity Testing of DDT (Dichloro-Diphenyl-Trichloroethane) In Laboratory Animals {Mice) 

(1974) 
37 Evaluatio:t of Carcinogenicity ofBliC (Hexachlcrocyclohexane)- A Short Toon Study (1976) 
38.H:alth Hazards in Pesticide Formulators (1978, 1979) 
39 1976 Study of Pesticide Pollution fro~ Chlorinated Insecticides Especially DDT in the Environment 

of Man and Other Livestock in the Country 
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Baroda, Gujarat The study40 opined that the prevalent level.; of air pollutants in these 

areas would cause adverse health effects relating to the respiratvry system. 

PSYCHOLOGICAL SWDIES 

In the 1970s the studies have examined areas like human factors involved in accidents, 

efficacy of prot~ctive gear like car protectors in relation to psychological 

performar.ce41 and work efficiency42
• 

A retrospective study of accidents43 and the human factor involved in them in as 

recorded by the safety department in a textile mill during the preceding decade was 

conducted in 1975. Of 1075 recorded accidents the highest percentage of accidents was 

seen to occur in the age group 21-25 years followed by a fall and then a rise again in 

the 41-50 age grcup and then again a fall. The monthly payday showed a sharp rise in 

accidents and this was attributed to the probable psychological tension cau3ed in 

anticipation of the sala.-y. The weekly pattern of accidents fur varying periods in the 

year showed a rather curious pattern. Duri:rtg the first half of the year when Thursday 

was the scheduled holiday the peak accident me ~ seen on Sund~y. Whereas in the 

second half when Sunday was the scheduled holiday the peak rate was observed on the 

Saturday. But at the same time in the first halfthe rate of accident was seen to be less 

on Thursday when some of the workers were working. Whereas the accident mte was 

high on Sundays that were scheduled holidays during the period from August to 

December. 

The, accident rates were lowest in the winter months and they gradually rose 

through the summer and reached the peak during the monsoons, especially in 

the month of ~ugust. This the researchers feel could be due to the high humidity 

and because there were more holidays in the month of August. During the day, 

40 Air Quality Monitoring around a Fertilizers and Chemicals Plant ( 1997-98) 

42 Efficacy of Ear Protectors in Relation to Psychological Test Performance and Working Efficiency , 

(1977) 
43 

Retrcspeci:ive-cwn-prospective Study of Accidents Involving Human Factor in a Textile Mill (1975) 
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the fourth hour of the morning shift showed peak rates of accidents 8fter which 

the rates came down at the time of recess and rose again during the during the 

second :tour of the second shift. The highest accident rate could be seen during 

the second hour after recess dnring the night shift that the researchers feel ~ould 

be attributed to fatigue. The commonest parts affected were the SU(Jerior 

extremity followed by the inferior extremities and then the neck and the head. 

The ring frame and the flying shuttle caused most number of accidents. The 

safety departmenL of the mill under consideration did not keep records of the 

nature of accidents that were caused by different machines or parts of the looms 
I 

like the bobbin~ the shuttle~ balance weight etc. The workers were not given 

wages for the period of absence from work owing to injuries. The researchers 

suggested that Joss of earning to bdividuals due to the accidents could be used 

by the management to motivate the workers to participate in the Safety 

Programmes. 

Other studies examined the efficacy of ear protectors44 in relation to psychological 

performance of weavers in the weaving shed of a cotton textile mill. The noise survey 

showed noise levels of 100 decibels and above~ which are beyond the comfort level of 

90 decibe~s. The noise would come down to 60 decibels in the event of breaks but the 

weavers were seen to be taking breaks hardly lasting for five minutes. 52% of the 

workers disliked noise, 69% found noise annoying and 56% of them expressed 

discontent to work in noisy conditions. The workers opined that with reduction of 

noise woik would become more enjoyable and efficiency would increase. But the 

researchers ipterestingly say that "these are only feelings and not filets'. They can be 

given due consideration when their performance levels show an actual increase with a 

reduction in noise through the use of ear protectors. Psychological tests to check 

manual dexterity, finger dexterity, motor coordination and intelligence levels were 

administered and the production and damage records were used to analyse the efficacy 

of the ear protectors. The study concluded that the eaJ.~~tectors did not make a 

44 Efficacy of Ear Protectors in Relation to Psychological Factors ( 1975) 
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significant ditterence since they didn't do reuch to improv~ the efficiency r.nd 

productivity of tlte workers. 

Laboratory studies were also conducted on subjects who were non-technical 

subordinate employees to assess the effucts of noise on motor manual performmace45
• 

Psychological tests were administered to assess the arousing influence of continuous 

noise for short exposures on neuromuscular behaviour in a controlled laboratory 

conditio.t. Physiological changes like increases in pulse rates, oral temperature and 

blood pressure were monitored. The researchers concluded that noise had an arousal 

effect and enabled better performance in terms of manual dexterity and steadiness. The 

slight increase in blood pressure and pulse rate were thought to he positively as~ciated 

with better activation of the 'organism'. 

Most of the psychological studies in the 1990s have been designed to assess the 

·specific effects and correlf.~ions between effects of various physica; agento; like heat 

and noise and the capacity to work, especially to perform mental tasks. Effects ofheat 

and noise on efficiency of human performance of psychomotor tasks% were studied 

and it was found that heat and noise together produced beneficial changes in 

performance ofthe task of memory and search, two-hand co-ordination and reaction 

time a~ moderate difficulty level. This was assessed by time taken to perform the task 

under conditions of noise and heat and the changes in physiological reactions like 

blood pressure, body temperature and pulse rate were studied. The better performance 

due to the interactive effect of noise and heat was attributed to the state of arousal that 

they affected on the body. 

OniERSnJDIES . 
The Directory of Industries was the first study of its kind that tried to collect 

information regarding fuctories in all the southern states of India excepting Andhra 

Pradesh. The study was conducted in 1977 with a follow up in 197847
, by the Regional 

45 A Laboratory Study of the Effects ofNoise on Motor-Manual Performance (1975) 
46 Human Perfonnance Capability in Psychomotor Tasks at Variable Difficulty Levels and 

Pitysiological reactions Under Noise and Heat ( 1990-91) 
47 Directory of Industries (1977, 1 978) 
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Occupational H~alth Centre at Bangalore. The st11dy collected data on the man-po~r 

employed in th~ factories engaging less than 250 workers and tried to ascertain 

distribution offuctories in terms of the number of workers employed by them, for both 

public and private sector units. The study also carried details of total factories atat 

were engaged in hazardous operations in Andhra Pradesh and Kamataka, as obtained 

from the Chief Inspector of Factories and individual factories. Those for Kerala, 

Pondiche::ry and Tamil Nadu were not available. The data showed that 3.5% of the 

total number of workers and 3.2% ofthe total number of factories in Karnataka were 

involved in dangerous operations a.1d the figures for Andhra Pradesh were 7.3% and 

4.5% respectively. The st.Jdy notes that information regarding the manufacturing 

process, raw materials and intermediates in case of each factory, that would be useful 

in determining the total quantum of exposure to hazards, was not available with the 

Factory Jnspectorates. The d:;ta clearly shows that the total number of factories is more 

in the private sector and so is the workforce. 

Occupational cancer 

Recognising the absence of information regarding occupational cancers in India, a 

collaborative project with the Cancer Registries of the National Cancer Registry 

Programme (NCRP) in India was organised to collect information about occupational 

cancers. Data collection was initiated at the Hospital Cancer Registries at PGI 

Chandigarh and Regional Cancer Centre, Thiruvanathapuram in 1990. Later the 

Cancer Institute at Madras also joined the project. Data collected constituted 

information regarding occupational history and personal habits. According to the 

findings, textile workers, wood workers and metal workers suffered a greater risk of 

lung cancer and painters and agricultural workers suffered increased risk oflymphatic 

and haematopoietic cancers. Among metal workers the welders seemed to be most 

susceptible to lung cancer. The agricultural workers and textile workers also ran a 

greater risk of developing oral cancer. The risk so quantified was adjusted for personal 

habits like smoking, alcohol consumption and tobacco chewing. The sample consisted 

of fewer workers :from the chemical industry. But i.;creased nsk of susceptibility to 

oral cancers was seen among the agricultural labourerS and owner cultivators who have 
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a highe1 exposure to agricultural chemi:als than textile workers. This C<Juld be 

attribute(] to farming practices with little or no personal protection adopted while 

hJllldling agricultural chemicals. The authors feel that social class would presumably 

not play the role of a confounding factor since a large proportion ofthe pa~ents came 

from ~imilar backgrounds. 

A fuw studies have also addressed systemic aspects of ot:cupational health service 

delivery. The study on occupational health service delivery in rural areas through 

PHCs has been selected because it is the only study of its kind, which tries to look at 

the larger systemic questions and the place of occupational health v.rithin General 

Health Service System. The first part of the study identifies the main occupational 

problems that the people working in the rural areas, covered by two PHCs in Dholka 

Taluka of Ahmedaba1 district'48
, face. Hence various occupatio:tal problems associated 

with 0ccupations like agricultural labour, weaving, rice milling, diamond polishing, 

carpentry automobile repair, brick making, pottery making and housework have been 

identified. The medical officers at the PHC were trnined to identity occupation related 

accidents and illnesses. Then they were asked to fill the data of patients who came to 

them for treatment on a Performa. The data so collected was compared with the data 

obtained from a random household survey in the area ofthe two PHCs. The morbidity 

data showed that the information collected by the village survey was very similar to the 

information that was available at the PHC records. 

CQNCIJJSJONS 

There have been a number of studies conducted at NIOH on small sector in the 1970s 

and the 1980s, focussing on the mctory units in the small sector like ceramic and 

pottery units, sand grinding units, slate pencil units, foundries and rice mills. The 

studies examine health hazards in these units but studies rely only on quantitative 

measurements using instruments for assessing various hazards like noise, heat, dust 

etc. The threshold levels adopted are the ones that have been recommended by 
• 

48 Occupational Health Care Delivery Through Primary Health centres to Workers in Rural Areas 

(1990-91) 
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American Standard setting institutions or the WHO. The standards are not questioned. 

Only physiological stress that is measurable using parameters like levels of enzymes, 

pulse rates etc is studied. The studies do not address address physical stress due to 

workload or nutritional status of workers, or the workers' access to amt.nities like 

housing, sanitation, recreatioll. The workers in the unorganised sector are also most 

Vtdnerable to the 'diseases of poverty' or infectious diseases. Data about ESI utilisation 

in 1 990s and even before in the 1970s and 1 980s as examined by Qadeer and Roy49 

show that the treatment is sought by workers for infectious diseases like dysentery, 

fevers, typhoid etc. the nexus between infectious disease and poverty is well 

recognised but there have been no attempts to ascertain morbidity profile:; of industrial 

workers. Affliction from infectious diSf!ases would make them more vulnerable to 

~orbidity from accruing from stress and varying kinds of exposures at work. 

The studies involve 'linical and biochemical examinations ofworkers to understand 

effects of hazardous work processes. The technical nature of these studies obscures 

social and'economic comrulsions and effects ofwork in the unorganised sector. 

The factors like hierarchical organisation of work, the quality of supervision, 

~vailability of rest peripds and other factors in the work environment that contribute to 

stress at the workplace are circumvented and the focus of the studies is only the 

presence or absence of identifiable symptoms of disease. These fu.ctors also would 

contribute to the occurrence off accidents. There are no systematic studies of 

organisation aspects ofwmk that are detrimenial to disease and injury. 

The trends in studies also show a fall in the number of studies pertaining to the workers . 
in the unorgar.ised sector. The labour reforms institutionalised by the State and 

resultant casualisation of labour would now see more workers becoming part of this 

unprotected sector. Neglecting their conditions of work and the diseases emanating 

~ .•... -~-·'• 
49 Qadeer, I. & Roy, D. (May-June1989) Work, Wealth and Health- Sociology of Workers' Health 

in India, Social Scientist. Tulika Publications, New Delhi, Vol.17, No.5-6, pp.45-92 
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from them would essentially make fueir lives and work more invisible. contrihui:ing to 

gre~ter 'ulnerability. 

In most of the cases the studies have not questioned the work process, it is taken as 

given and then the interventions are recommended withir that process of production. 

The study examining conditions of slate workers after recognising the totally 

vulnerable situation of these workers to be working in such dangerous conditions goes 

on to measure only intricate details of the lung impairments using sophisticated 

medical instruments and tries to find curative possibilities to cure the workers. S~licosis 

is said to have no cure. Curative options are important to mitigate the suflering ofthose 

Who are already suffering. But the study doesn't offer a word fm those who could be 

protected by prevention not through the mere application of engineering or medical 

prevention but mitigation of all the circumstances that creatP. such vulnerability for 

workers. The study does not even touch the issue ofimplemertation oflaw or rules or 

structure of industiy and labour force. It does not ask questions regarding structural 

importance of this kind of production process in the economy or the products so 

produced and how c ;eap and vulnerable :abour translates in to greater profits for 

employers .. 

None of the studies address systemic issues like the shortcomings ofthe legislations, 

the inadequacy of services and security cover provided by the ESI or poor statistical 

records of injuries and disease at the workplace. There is just one study in the 1990s 

that examines the possibilities of providing occupational health services in rural areas 

through a PHC. It is a recognition of the need for providing occupational health 

ser1ices through the general health service system. But this would require trained 

manpower f? eflectively diagnose the ailment and provide treatment along with, 

maintenance of records. The study shows that the health service system needs effective 

medical education to deal with occupational problems of people. 

Interventions have mostly taken the shape ofinstalling equipment to control agents like 

dust as was the seen in the c~ of the agate indu~ or they have -"commended 

education ofworkers to correct fuulty behaviours like poor postu~s~,the case ofthe 

50 An Intervention Study in the Agate Industry (1991-92) 
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Sludy of back pain among ernpl<'ye~ of the ONGC51
• Despite their cbsetvations 

stating long hours of travel to the workplace as the cause of back pain among the 

workers the researcher advocated their education to correct faulty postures as at work 

and during travel instead of recommending provision of housing n.!ar the workplace, 

by the corporation. This shows a tendency to blame the victims for their health 

problems indicating individual responsibility of health. Pre-employment medical 

examination to select workers whc would be less susceptible to ill health that the 

exposures might cause is yet another example of an understanding that seeks to 

eliminate workers on the basis of 'susceptibility' that could be psychological or 

physiological. The prime purpose of these tests is 'elimination of defe~tives'52, those 

whose employment will not be profitable to industry. The researchers recommend 

medical examinations prior to employment also as recommendations to identify 

'susceptibility' by the ONGC near the place of work for the·employees. 

The study on quartz workers admitted the limitations of a prevalence study and 

stressed on the need for foilow-up. Th~ study makes recommendations where calls for 

medical examinatioJl<;- pre-employment but it does not specify the purpose these 

medical examinations would serve in the case of an occupation, even short periods of 

exposure to which result in very high levels morbidity. A recommendation for JX;riodic 

medical examinations is obsolete for workers in the unorganised sector. The study also 

fails to ask questions regarding the kind of the relations of production in which this 

process is taking place. The researchers maintain silence regarding the issue of 

implementation of law or rules or structure of industry and labour fc,rce. The 

suggestion to inform the worker regarding the damaging effects ofthe work would also 

lay the ontis of ill health on the worker. This suggests the notion of free choice of . 
occupation, irrespective of the disabling social and economic circumstances, which 

leave little choice for those who are insecure. The onus of prevention also lies on the 

worker in that it is suggested that he obey the instructions of the employer to save 

51 Low Back Pain Among Workers of the Oil and Natural Gas Commission (1977) 
• 52 Bennan. D.M. (1978) Death on the Job- Occupational Health and Safety Struggles in the United ,.. 

States, Monthly Review Press, Sew Yorlc, pp.97 
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himself. The organisation of the production process is taken as given. And the 

researchers again have little to say regarding the role of governmental intervention to 

protect these workers. 

The work done is also. tremendously repetitive in nature. This especially true of the 

experimental studies on animals and also environmental studies. The studies 

themselves have conceded the limitations of extrapolation of the results of animal 

experiments to human beings on more occasion than one. The importance of such 

research is limited and can help in understanding prognosis of ctiseases which would be 

of help to deal with them through preventive and curative measures. But these 

interventions would also be clinical in nature and would not be able to deal with the 

systemic causes ofhealth and disease in the industrial workers. 

In case of the studies conducted on asbestos workers the authors quote studies 

conducted in the West that have shown negligible or not very severe effects of asbestos 

on workers :nvolved in its production. The authors do not question the subjective 

notions and factors that underlie these so-called objective studies. Questions like who 

conducted the studies, who sponsored them and in what context have these studies 

emerged? In nearly all the studies on asbestos workers the researchers have examined 

the smoking habits of worlcers, to examine its effects on the lungs and how it 

aggravated certain changes that were already caused due to exposure of asbestos. 

Though important for analysis it could very well be utilised for blc.ming the workers 

for the health problems generated primarily by the nature ofthe work. These not make 

any recommendations fur intervention in the area for prevention, other than personal 

protective equipment for the workers. All this is despite the path breaking work done 

by Sellikoff and colleagues in the United States showing the carcinogenic and futal 

effects of asbestos in the same period. The studies are basically conducted to explore 

the effects of chrysotile asbestos on the health of workers. 

.. 
For the study examining manganese exposure among workers in the dry cell· 

manufacturing units tlie threshold levels adopted are the ones that have been 
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recommended by American Standanf setting institutions or the W.H.v. The standards 

are not questioned whereas there hdS been earlier evidence of differential standards 

observed in different countries dependent on political orientation and the relative 

strength of the private sector in manufilcturing in those countr;es. For exam;>le ilie 

Russian standards and TLVs were 10-200 less than those ofthe Americans53
• 

In the I 980s also there were continuing explorations into work in the small sector 

units. The studies on the ceramic and glass units do not explore socio-economic 

conditions, wages, and hours of work. If they had done so, they would be able to make 

better associations of prevalence ofTB with poor working conditions, low wages, long 

work hours, negligible food and rest and poor housing conditions to show how the 

'occupational disease' silicosis gets exacerbated and more disabling when coupled 

with poor social and economic conditions of wcrkers. The study does· not even 

comment on the implications that this would have on compensation and treatment of 

workers suffering fiom both silicosi<i and tuberculosis. 

The studies conducted in the 1980s regarding asbestos clearly show that working with 

asbestos even at levels lower than TL V s results in respimtory impairments. The study 

does not consider the option of exploring alternate materials to replace a substance, 

which is clearly hazan:lous. 

Very few studies like the one referring to jute workers in Calcutta are insightfuL This 

particular study looks at various aspects of the workers lives. Though there is no 

analysis at this point it very poignantly brings out the social and economic alienation 

that characterises the lives of these workers. The study is useful sociologically and 

corrobomtes the findings ofQadeer and Ro~. 

53 Navarr<', V. (1986) The Labour Process and Health: A Historical Materialist Interpretation, Navarro, 

V (od.) Crisis. Health and Medicin&- A Social Critigue. Tavistock Publications, New York. United 

States of America, pp.l30 
54 Qadeer, I. & Roy, D. (May-Junel989) Work, Wealth and Health- Sociology of Workers' Health 

in India, Socia) Scientist, T:.dika Publications, New Delhi, Vol. 17, No.S-6, pp.45-92 
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The researchers at b~st rerceive workers as passive subjects, their perceptions and 

participation in the process for interventions matters little. Most of them ~ only asked 

to give their opinions through already structured questionnaires, beyond which the 

workers do not participate actively in the process of research neither are their 

perceptions regarding mitigating the ill effects of work taken into consideration. 

In successive decades the institute's work has focussed on more and more micro 

aspects of the same problem, whether it is byssinosis due to cotton, or asbestosis or 

silicosis, 0r effects of exposure to pesticides, the macro issues have been completely 

sidetracked. The studies do not move beyond obviously visible phenomena. They do 

not also seem to concern themselves with repercussi<'ns other than that on the body due 

to the suffering from disease. The outcomes lik~ loss of livelihood, or insecurity of ' 

:ivelihood have far reaching effects on valious S<'cial and economic aspects of workers 

lives. Nor do the studies mention a word on the non-implementation of law in the 

organised sector or ra\se the questions of compensation, treatment or rehabilitation of 

the suF~ring workers. None \>f the studies comment on the need for treatment or 

rehabilitation of workers suffering from disease and disability nor do they suggest 

measures that can be taken to intervene at the policy level in order to create better 

conditions ofwmk especially for the workers in the unorganised sector. 

The psychological studies conducted at NIOH are in the same vein as those seen at 

AIIHPH. They also view the workers instrumentally as mere human capital that has to 

be manipulated in order to be most productive and efficient. The best conditions of 

efficiency and productivity are sought to be predicted through markers such as 

physiological reactions. Certain experiments have been conducted on groups other than 

workers such as college students to predict the effect of noisy and quiet environments 

on performance. Thus ignoring the effect of class differences and social circumstances 

on the mental stress. 

Mental health of a worker is not determined only by his physical state, but is closely 

linked with other fuctors like autonomy at work, dignity, recognition, dontrol and a 

large number of fuctors in society, the refusal to acknowledge these factors shows a 
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narrow individua1istic focus thPt serves more top blame the \ictim or his physiology 

for the problems. The psychological studies also rely more on quantitative analysis 

emotions and affective states of workers, modelling them on natural sciences. They 

negate the role of social influences that cannot be controiled and thus .:>bscure the 

realities that ccnstruct mental states ofhuman beings who are also social beings. 

Conclusjons: 

An examination of the entire period post 194 7 to 1998 reveals interesti'lg trends about 

the direction in which research in the area of workers' health is heading. The trends 

can be summarised as follows: 

• In order to understand the effects on the health of the workers there is a growing 

n.iiance on clinical and biochemical exam~nationc; and measurement ·or levels of 

harmful physical agents, using specific instruments. 

• Durinb Rao's tenure as the Head of the Section of Industrial Hygiene and 

rhysiolo:y there was an err.phasis on studies that examined the social 

circumstances of workers lives. He himself also represented 'an alternative 

stream' of thought within occupational health, as it existed at that point in time. 

His work involved an analysis of the discipline at systemic levels and his 

recommendations also spanned areas as broad as creation of regulatory legislation, 

maintenance of statistical records etc. His interdisciplinary perspective attempted 

to build linkages of occupational health with other professions H;..e labour wetfrur 

officers, social workers and social scientist in understanding and addressing the 

then existing problems associated with industrialisation and utbanisation. 

• This perspective slowly waned with the emergence of work in areas like health 

physics and industrial hygiene that was pioneered by NL Ramanathan who went 

on to become the first director of the NIOH. He promoted the cause of 

experimental and clinical studies as against observational studies and surveys. 

During the subsequent years an increasing reliance on experimental and clinical .. 
methods to assess the physical and psychological effects of work on the health of 

workers was observable. 
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• The lT'ovem~nt in choice of study subjects is illustrative of the movement in 

choices of commodity production made in India and abroad. The earlier studies 

from the 1950s to the early 1970s had focussed on the jute and cotton textile 

industries that were the largest at that time. During the 1960s the first 

toxicological studies made their appearance though they were just 2 in number at 

the AIIHPH. In course of the subsequent tlecades with greater diversification in 

commodity production and utilisation, there was a growing emphasis· on the 

chemical industry the mid 1970s. Initially pesticides were the focus of study but 

industrial solvents and dyes followed in the 1980s and 1990s. 

• The shift in the nature of the studies is also a shift in the usefulness ofthe reseatch 

to various sections ofpeople in society. In Rao's understanding research in the 

area of occupational health needed to be of utility to the social scientist, the 

administrator, the hygienist and the medical practitioner. But the tninsition from 

research with moorings in this interdisciplinary tradition to hardcore 'scientific' 

research in the bicmedical p&-adigm using the methods and techniques of 

biomedicine symbolises a centralisation of control ofknowledge and power in the 

hands of a few experts who will now define disease and health in parameters that 

they choose and that establish their control. 

• A progressive narrowing of parameters of health and disease is reflected in the 
I 

• 

shift from observational studies in f&etories to experimental studies on animal 

subjects. This shift in the level at which health and ill health are being studied is a 

result of proliferation of more complex technologies in the realm of production 

and in the realm of mediCine. 

The ~nd reflects an increasing failure to address the social, economic and 

political causes and effects of ill health accruing from employment in hazardous 

industries, and a tendency to blame the worker who is himself the victim of these 

hazardous exposures. 

• This trend that seeks causes of disease within specific measurable substances and 

its effects on specific parts ofthe body also suggests increasingly individualistic 

measures of prevention. In case of chronic diseases like cancer, due to asbestos 

the effort is constantly to study smoking habits of individuals whereas the 
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CJU'Cinogenic potential ofasbe:;tos is wen known and do~umented. The effort is to 

shift the onus of ill health fiom the production process manned by the employer to 

the worker's behaviour and lifestyle. All the studies on asbestos exposure study 

smoking habits ofworkers, though r.1ost ofthem have shown that the smokers do 

n0t show significant changes in vital capacities of the lungs due to smoking. 

• This shift is also a reflection ofthe movement of social processes from a context 

of a degree of state intervention in the area of workers health, immediately after 

independence and efforts on the part of the labour movement to keep issues of 

tabnur alive and the struggle potent in the 1960s a.,d 1970s; to a context where the 

State is abdicating all the responsibilities befitting a welfare State and the privale 

sector is becoming the dominant player in the realm of production. Labour 

movement stands week and fi'agmented and increasing casualisation owing t::> 

labour reforms have ·taken away the teetl: of protective legislation for workers. In 

such a context, research has moved fiom one that pefl:;eived social and political 

circumc;tances of workers lives and work to be detrimental to health to one that 

:-ocuses on the immediate causes of disease in the worker's body or his immediate 

environment. They ignore the social power relations that determine the 

environment of exposures to certain physical conditions of work, which also 

determine how a worker fits into that particular work environment. By ignoring 

these fundamental roots that create disabling environments for workers one may 

only be able to recommend measures that are, at best, extremely limited in scope, 

and at worst, misleading and dangerous. 
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CONCLUSION 

The trajectory that Occupational Health Research in India has followed is closely 

associated with the movement in the social and political environment of society along 

with the State's perspective and its c~mmitment to the cause ofthe working class in 

India. This perspective in tum is shaped by the interaction of contending social forces 

that exist in society.1 Various perspectives ofknowledge may coexist at a given point in 

time. But the State through its covert and apparent policies and actions creates conditions 

!het influence the presence and varying visibility of different perspectives. The St..~te's 

perspective thus plays an important role in crienting the direction of knowledge 

generation and defining the 'mainstream' and the 'marginal' bestowing legitimacy to a 

given paradigm at a particular point in time. 

Post independence there was a great emphasis on the cen:rality ofindustrialisation in the 

Nehruvi?n d:-eam of deve!opment. Thus the industrial worlcer was the focus of social

security and health provisioning in the form ofthe ESI and the earlier proposed Industrial 

Health Service. These provisions were also made with a view to cons~rve the small 

section of skilled labour that was employed in the industries. The establishment of the 

Section of Industria) Hygiene and Physiology, to train manpower and generate 

knowledge in the field through research was also a step in this direction. 

For the establishment of this new field expertise was borrowed from the more developed 

and industrialised West. The Section of Industrial Hygiene and Physiology was 

established under the leadership and expert guidance of Prof. NPV Lundgren who had 

been sent by the WHO specifically for this purpose. His writingg2 are illustrative of his 

1 Banerjee, D (1986) Social Sciences and Health Services Development in India: the Sociology of 

fonnation of an Alternative Paradigm, Lokpaksh, New Delhi. 
2 Lundgren. N.P.V. (1953) Job Analysis and Placement ofWorkers, ICMR Symposium on Industrial 

Health, Bombay; Rao, M.N. & Lundgren, N.P.V. (1955) A Review of Occupational Health in India, ICMR --:. 
Special Report Series No29. 
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number of articles published that pushed fer \he importance of the roles of the engineer4 

and the medical practitioner in the area of occupational health. There was a growing 

emphasis on the primacy of disciplines like industrial hygiene and health physics.5 This 

shift miiTOred the changes in Indian indu.;tty. New and more sophisticated technologies 

and processes were being put to use in the production of more complex commodities like 

chemicals, plastic and microelectronic equipment It was also a reflection of the dynamic 

within the discipline itself 3Ild the need felt by the professionals within it to obtain greater 

'scientific !egitimacy'. 

By the 1990s the research in the areJ. of o~cupational health had now ~rogressively 

narrowed down to more and more micro parameters of defining health and illness fium 

physiological to biochemical and immunological causes and effects of disease in the 

industrial workers. Research 3S is pursued today at th'! NIOH is far removed in character 

fium MN Rao's endeavours to study the eftects ofwork on health. It has now moved in 

its focus, methods and techniques of studying health problems in the industry. The 

worker has lost the centrality that was accorded to him by Rao and some ofhis colleagues 

even those whose interests in occupational health stemmed primarily fium concerns of 

productivity and efficiency of the worker. The research has now become an end itselt: 

The methods of study are experimental, centred in a laboratory environment and the 

techniques used involve more quantification of obsetvable causes and symptoms. 

C~nt research does not deal with the health pwblems at varying levels unlike MN 

Rao's work that examined both micro and macro aspects. In the case of jute dermatitis6 

he studied the aetiology of the disease in the workers in the jute mill and identified the . 
agent of causation associating exposure to the structural constraints which poverty laid on 

4 Majumder, N (1958) Role of Engineers in the Industrial Health Service, Alumni Association Bulletin, 

AIIHPH, Vol. 7, pp.l8 

s R.amana1han, N.L. (1957) Industrial Heaith Physics- New Concepts in the Study ofPhysical Environment 

in the Industry, Indian Journal oflndustrial Medicine, Vol.3, pp24. 
6Rao, M.N. (1943) A Note on Occupational Dermatitis in the Jute Industry in India, Indian Journal of 

Medical Research, pp. 
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basic needs .l!ke ameniti'!s fur bathing aud clean . clothing that could prevent the 

aggravation ot the disease. Along side the same time he also recomnaended the need for 

legal recognition 7 of jute dermatitis as an occupational disease that affected jute workers 

in India. 

As a physician working in the field of occupational health, he perceived it as an important 

part of public health that required interdisciplimuy action in collaboration with other 

disciplines in social sciences and other professions in the industry. He thus tried to define 

the role of the practitioner in the industry. That research conducted must be of use to 

social scientists and administrators besides scientists was one of his primacy concerns. 

Hence his kind of research was done wit;1 a definite understanding to interve11e in real life 

situations ofworkers !nthe industry at vazying levels. 

Whereas, research at the NIOH creates highly specialised knowledge tha! is of very 

limited use in terms of intervention. It constitutes 3tudy designs that examine one 

problem repeatedly, examining more and more micro aspects, as in the case of asbestos 

exposure. The stucties in the 1970s examined carcinogenicity and pulmonary impairments 

due to exposure. Subsequently in the 1980s and the 1990s the same studies were being 

conducted in addition to which studies examining immune responses of workers also 

were carried out. But these studies did not point to the structural social and economic 

fuctors that led to those exposures, like the significance ofthe asbestos industry in India, 

the recruitment practices followed, what part of it employed contract or casual labour etc. 

Neither did they comment on other aspects like milure of the implementation machinery 

to enforce laws or the absence of treatment and 1ehabilitation facilities for suffering 

workers. 

The methods of study currently at use in research at the NIOH subscribe to the dominant 

paradigm of occupational health that was defined by the industrial establishment in the 

context of laissez mire capitalism in the United States. Thus the use of biomedical 

methods and techniques of assessment and analysis have effectively masked the social, 

7 Rao. M.N. & Banerji. B. (June. 1952) Does Occupational Dennatitis exist in Indian Industries? Indian 

Medical Gazette. pp.265-268. 
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political and ecGnomic causes of diseasP.. The definition of concepts in occupational 

health and industrial hygiene has been influenced by the priva~ sector to serve its 

purpose of increased labour productivity and profit maximisation. Thus the concepts of 

illness and health were defined in order to save costs and enhance profits. The definitions 

so created served to shroud power relations in society that created conditions generating 

disease. These power relations were shaped by the organisation of production as it existed 

in the United States that defined the choice of the path of development in which workers 

had little control. 

The rise of this paradigm alld now its supremacy in the reahns of State-sponsored 

research in India has occurred !n a context where the welfare state is fast retreating from 

its commitments and leavin~ the ground open for private players. The econo!llk policies 

it is pursuing, the reiated c::ISualisation oflabour and erosion of protective It:!gislation are 

contributing to worsening of working ronditions. The encouragement of investment in 

fast growing sectors like chemicals along with incentives to entrepreneurs and foreign 

investors have promoted the growth ofhazardous industries, employing causal labour in 

an unregulated manner. Th'!re is enough documented evidence on the appalling condition 

ofwork in EPZs8 and the chemical belt in Gujamt9 among industries. 

The State has maintained a deafening silence on this immiserisation of the working class. 

And the nature of current research at NIOH is part of this silence. It is only serving the 

purpose of reinforcing the absence of the worker from the discourse on health, with its 

starting point not located in the suffering of workers but in the concerns of productivity 

for the benefit of the industrial establishment and the glory of the discipline in 'scientific' 

research for its own sake. 

8Swami..,athan, P. (2002) Labour- Intensive Industries but Units without •wurkers': Where will ILO's 

Social Dialogue Begin?, Madras Institute ofDevelopment Studies, Chennai. 
9 Rajagopal, R (1995) The Chemical Industry in Gujarat- a Rapidly Industrialising Zone in 

H~elberg, J. (ed.) Industrial Pollution: The Chemicallndustrv in Gujarat, India Research Proposals, 

FIL Working Papers, No.5, University of Oslo, Norway. 
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APPENDIX I 

1. Antibodies 

2. Asbestosis 

3. Carcinogenicity 

4. Cheilosis 

5. Chromatid 

6. Crepitation 

7. Cytochemical 

8. Endotoxins 

9. Enzyme 

10. Glossitis 

11. Hypothyroidism 

12. Immunoglobulin 

13. Ovaractomise 

14. Peritoneal 

15. Pleural 

16. Pulmonary 

Function Test 

17. Serum 

18. Silicosis • 

GI.QSSARY 

A protein pr<>dured in a vertebrate when any foreign substance 

like a parasitic microbe gains access into it. The antibody kills it 

and makes its poison innocuous. 

Chronic inflammation and congestion of the lungs due to 

excessive inhalation of asbestos dust 

Potential of a substance to produce cancer 

A disorder associated with Vitamin B deficiency causmg redness 

and lesions ofth'! li;>s 

One of the two strands of a chromosome fonned during cell 

division. 

Crackling sound associated •vith lung disorders 

Associated with chemicals in the cell 

A toxic substance that remains in t!le organism that produc~ it 

A protein that promotes chemical change 

Inflammation of the tongue 

Deer~ activity of the thyroid gland 

A protein in the blood plasma that confers immunity 

Removal of the ovary by surgery 

Pertaining to the abdominal cavity or its membrane lining 

Pertaining to the membrane lining of the lungs 

A medical examination pertaining to the function of the lungs 

The fluid part of the blood 

A disease of the lungs that is caused by continually breathing 

dust from quartz or silicates 
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APPENDIX Ill 
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63. Comparative epidemiological studies of effects of air pollutants. 
64. Developments of metboa for prr.dicting occupational fatigue resulting from work 

component. Part-11: Technique for quick appraisal of physical wotk capacity. 
65. Occupational health problems among beedi tobacco pr<'CeSsing workers. 
66. Health hazards of slate- pencil workers at Mandsaur. 
67. Environmental cum medical survey in asbestos cemerot factory. 
68. Malathion toxicity in relation to malnutrition. Part-1: Protein deficiency m 

experimental animals. 
69. oioassay of Lindane (G3mma BHC) for po:;sible carcinogenicity in pure inbred 

swiss mice. 
70. Experimental studies on Manganese toxicity. 
71. Under nutrition and lead toxicity- an experimental study. 
72. Influence of oral lead acetate on cognitive functions and learning in rats. 
73. Design, constru~on and an:enuation characteristics of an acoustic chamber. 
74. Occupational health hazards in coir workers. (Phase-Ill) (Health Status) ( 1981) 
75. Occupational health hazards in a catalyst manufacturing unit. (1981) 
76. An enquiry into lead absorption in a battery manufacturing unit at Banglore 

(1981). 
77. Air pollution survey in Banglore( 1981) 
78. An occupational health survey of licensed railway porters with special 

reference to their work stress. ( 1981) 
79. Director of industries in Easterr. India. ( 1981) 

(1983-84) 

80. Occupational Health Problems Among Tobacco Workers- Intervention 
Programmes (1983-84) Occupational Health Survey ofWomen Workers Engaged 
In Beedi Making (Rolling) (1983-84) 

81. Comparative EpJCiemiological Studies on Efl'ects of Air Pollutants (1983-84) 
82. Sound Level Measurements at the Compressor House of a Petroleum Crude 

Stabilization Unit of Oil and Natural Gas Commission (ONGC) ( 1983-84) 
83. An Epjdemiological Survey of Byssinosis in Textile Industry of Ahme<!abad 

(1983-84~ ' . . ' 
84. Rolt; of Microbes in the Causation of Byssinosis Endotoxin Levels in Respirable 

Dust (1983-84) 
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85. Occupational Health Survey of Women Workers Engaged in Beedi Making 
(Rolling) (1983-84) 

86. Health Hazards in Wool Industry (1983-84) 
87. Health Hazards in Glass Industry (1983-84) 
88. Heat Stress in Glass Industry (Mediu.n Scale) (1983-84) 
M9. Health Hazards in Fluoride Industr) ( 1983-84) 
90. Health Hazards amoog Workers Involved in Manufacturing BHC- Part I And II 

(1983-84) 
91. Effects Of BHC on Antipyrine Half- Life :mJ Pentababitone Sreeping Time- A 

Comparative Evaluation with Exposure to Cadmium and Carbon Tetrachloride 
(1983-84) 

92. Effects of Hexachlorocyclohexane on Polyamine Metabolism- Short Term 
Studies in Swiss lnhred Mice ~1983-84) 

93. Malathion Toxicity in Rats Pretreated with Cadmium and Carbon Tetrachloride 
(1983-84) 

94. Effect ofLead on Human Sperm and other Semen Constituents (1983-84) 
95. Experimental St>.1diec; in Manganese Toxicity ( 1983-84) 
96. An Episode of Massive Fish Mortality in Lake Kankaria in Ahmedabad- A Case 

Study and Follow Up Surveillance ( 1983-84) 
97. Studies on Heat Exchange Phenomena between Human Body and Environment 

with Reference Exposure. Part - II: Convergence of Deep Body and Surface 
Temperatures As a Measure to Occupational of Heat. Tolerance ( 1983-84) 

98. Pulmonary Functions Tests in Slate- Pencil Workers - First Follow Up Study 
(1983-84) 

99. Performance Efficiency under Various Illumination Lt:vels (1983-84) 
100. Study of Workers Exposed to Nickel and Cadmium in Battery Manufacturiw:tg 

Unit (1983-84) 
I 01. Air Pollution Study in Banglore City-1983. 
102. Errors In Estimation ofTotal Leucocytic Count- Appropriate Technology 

Appliance to Prevent Hand Injuries in Coir Yam Spinners ( 1983-84) 
103. A Preliminary Enquiry mto Occupational Health Status of Jute Mill Workers 

(1983-84) 

(1984-85) 

104. Comparative Epidemiological Studies on Effects of Air Pollutants (1984-85) 
105. Monitoring of Airborne Concentrations of Organochlorine Insecticides in an 

Urban Area (Ahmedabad) (1984-85) 
I 06. Low Level Noise and Intellectual Performance (1984-85) 
107. An.Epidemiological Survey of Byssinosis· in Textile Industry in Ahmedabad

Studies on lmmunoglobalius and Serum Proteins (1984-85) 
108. Role of Microbes in Causation ofByssinosis (1984-35) 
109. The Health Status and Anthropometric Parameters of Working in Small-Scale 

Industries (I 984-85) 
11 0. Health Hazards in Glass Industries ( 1984-85) 
Ill. Health Hazards in Slate- Penci! Workers. Part-I: Electro-Cardiographic Changes 

in Slate Pencil Workers. Part-.:JI: Peak Expiratory Flow Rate as an Index of 
Ventilatocy Capacity (1984-85) 

I I 2. Acetylator ~henotype And Risk of Bladder Cancer: Approaches to High-Risk 
Groups (1984-85) · 

113. Health Survey of Workers Involved in the (I) Manufacturing ofBHC (II) Effects 
of Long Term Exposure of BHC on Polyamine Metabolism in Swiss Inbred 
Mice Liver ( 1984-85) 
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114. Effect of Lead on Adreno-Gonadal System ( 1984-85) 
115. Experimental Studies on Manganese Toxicity (1984-85) 
116. Toxicity ofEnvironmenta1 Chemicals on Fresh Water Fish (1984-85) 
117. Studies on Heat Exchange Phenomena between Human Dotty an<! Environment 

with Reference to Occup&tional Exposure. Part-DI: Efficiency of Work in Heat 
(1984-85) 

118. Environmental Monitoring in Electroplating Sections- Report of the 
Environmental Survey Carriro out at Electroplating Sections of HMT Watch 
Factory (1984-85) 

119. Follow Up Study of Workers Exposed to Nickel and Cadmium in a Battery
Manufacturing Unit (1984-85) 

120. Air Pollution StuJy ht Banglore City- (1984) 

(1985-86) 

121. Evaluation of Health Hazards in Quartz Crushing Industry and Evaluation of 
Dust Con!rol Measures ( 1985-S6) 

122. Health H3Z3rds in Glass Bangle Industry (1985-86) 
123. The Effects of Times of Day on Cognitive and Visuo-Motor Perfonnance (1985-

86) 
124. Studies on Heat Exchange Phenomena between Human Body and Environment 

with Reference to Occupational Exposure. Part N: Basis of Software for a 
Rational Environmental Wannth Index (1985-86) 

125. A Study of the Occupational Health Effects on Workers Employed in a Large 
Transport Workshop (1985-86) 

126. An Epidemiological Study of By~sinosis in Textile Industry of f Junedabad 
(1985-86) 

127. Role Of Microbes in the Causation of Byssinosis: Quantitative Assessment of 
Gram Negative Bacteria (GNB) (1985-86) 

128. Health Survey of Pot-Room Workers in Aluminium Manufacturing Industry 
(1985-86) 

129. Acetylator Phenotype and Risk of Bladder Cancer: Approaches to High Risk 
Groups ( 1985-86) 

130. Health Status and Anthropometric Parameters of Women in Small Scale 
Industries ( 1985-86) 

131. Organisational Role- Stress- It's Nature and Ccping Pattern in Women 
Executives of Junior and Intermediate Levels ( 1985-86) 

132. Calibration ofExposureChamber System (1985-86) 
133. Health Survey among Workers Involved in Manufacture Of BHC- First Follow 

Up Study (1985-86) 
134. Evaluation of Delayed Neurotoxicity Following Acute Organophosphate 

Insecticides Expos~ in Man (1985..,86) 
135. Experimental and Field Studies on Manganese Toxicity (1985-86) 
136. Effect of Lead on Adreoo-Gonadal System in Rats (1985-86) 
137. Toxicity ofMetal (Cadmium) on Fresh Water Fish (1985-86) 
138. Assessment of the Working Environment of Thermic Oil Firing Section and 

Engineering Desi~ Sections and Morbidity Survey of the Workers in New 
Government Electric Factory (NGEF), Banglore (1985-86) 

139. Medical Surv-ey of Workers Employed in Electroplating Units of HMT Watch 
Factory, Bang;ore (1985-86) 

I-tO. Acceptability of Handgrip Developed by ROHC (S) for the Use of Coir Yam 
Spinning to Prevent Hand Injuries (1985-86) 
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141. Prevalence of Lead Poisoning Among Printing Press W01kers in Banglore 
(1985-86) 

142. A Preliminary Enquiry into Occupational Health Status of J\!te Mill Workers 
(1985-86) 

143. Pneumoconiosis Due to Mica Durt Inhalation in the Mica Processing Industries 
In India- A Follow Up Stuc'y \.1985-86) 

(1987-88) 

144. Study of Respiratory Morbidity in Agate Workers (1987-88) 
145. An Intervention Study in Asbestos Cement Factory (1987-88) 
146. Health Hazards in Glass Industry - Hygiene Survey in Medical Glass Unit 

(1987-88) 
14 7. The Combined Effects of Noise and Ill~mination Components of Visual Se.trch 

and Neuromotor Tasks ( 1987-88) 
148. Effective Management of Heat Exchange under Adverse Environmental 

Conditi.:>n. ~>art-1: Influence of Air Velocity on Thermo Regulatory Parameters 
(1987-88) 

149. Experimental Studies on Manganese Toxicity (!987-88) 
150. Toxicological St>1dies on Reproduction and Neurobehavioural Effects of 

Industrial Solvents (1987 -88) 
151. A Preti.ninary Study on the Microflora of a Solvent Processing Factory (1987-

88) 
152. Biochemical, Immunological and Cytogenetic Changes in MIC Exposed People 

at Bhopal : A Follow Up Study (1987-88) 
153. Experimental Evaluation of Promotwg Poter.tiality of BHC (HCH) in Albino 

Rats using Aflatoxin B 1 as Hepatocarcinogt:il (1 ~~7 -8X) 

154. Assessment of Working Environment and Morbidity of Persons 
Employed in the Factory Manufacturing Latex Condoms. Part-1: 
Environment Surveillance Part-11 Medical Surveillance (1987-88) 

155. Pnemoconiosis due to Mica Dust Inhalation in Mica Processing Industries in 
India- A Follow Up Study (1987-88) 

(1988-89) 

156. Study ofSilicosis in Sand Grinding Workers (1988-89) 
157. The Acute Effects of Heat on Neuro-Psychological Changes and Physiological 

Responses under Ncise Condition (1988-89) 
158. A Study on Indoor Air Quality (1988-89) 
159. Dev~Jopment of a Device (Step Wedge Penetrometer) To Standardize the 

Technique in Chest Radiography and Detecting Errors in Alignment and 
Cantering of X-Ray Beam (1988-89) 

160. Health Hazards in the Workers of a BHC Manufacturing Unit (1988-89) 
161. Experimental Studies on Manganese Toxicity ( 1988-89) 
162. Toxir..ological Studies on Reproductive and Neurobehavioural Effects of 

Formaldehyde. Part-1: Neurobehavioural Study Part-II: Reproductive Study 
(1988-89) 

163. Bioaccumulation of Heavy Metal Cadmium in Fish(1988-89) 
164. Toxicological Screening and Exposure Assessment for Hazardous Chemicals 

through Microbial Screening ( 1988-89) 
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(1989-90) 

165. Prevalence of As~tosis in Asbestos Mines (1989-90) 
166. Cotton Dust Exposure in the Ginning Industry ( 1989-90) 
167. Measurement of Real Ear Attenuation of Indigenous Hearing Protection Devices 

on Various Frequencies. (1989-90) 
168. Polycyclic Aromatic Hydrocarbon Concentrations in the Work Environment of 

Glass Industry (1989-90) 
169. Toxicological Evaluation ofl'an Masala (1989-90) 
170. Controlled Inhalation Exposure Studies on Methyl Isocyanate ( 1989-90) 
171. Toxicologic-1\1 Studies on Reproduction and Neurobehavioural Effects of 

F orrnaldhyde ( 1989-90) 
172. Toxicity and Exposure Assessment through Microbial Screening (1989-90) 
173. Microbial Test Systems for Genotoxicity Screening (1989-90) 
174. Measurement o[Neurotransmitter Receptor Activity (1989-90) 
175. Monitoring of Work Environment and Health (1989-90) 
176. Effects among Workers Engageri in Ferroalloy Plants (1989-90) 
177. Study OfPneumoconiosis in Underground Coal Mir.ers in India (1989-90) 
178. Ambient Air Pollution arouncf Lead Smelting Factory (1989-90) 

1990-91 

179. Role of Circulating Immune Complexes in Imrnuno patho~enesis of Non 
Occupational Pneumoconio3i& in Yilh:.ges in Central Ladakh. 

180. Immunological Profile ofWorkers havillg Asbestosis. 
181. Health Effects of Methomyl- A Carbamate Insecticide on Spray 

Operators. 
182. Cotton Dust Exposure in the Ginning Industry 
183. Dispersion of Air Pollutants from a Single Source-Mathematical Model 

Testing. 
184. Human Performance Capability in Psychomotor Tasks at Variable 

Diffi~ulty Levels and Physiological Reactions under Noise and Heat 
Conditions. 

185. ·workman'- A Biomechanical Model for Ergonomics Application. 
186. Controlled Inhalatioi1 Exposure Studies on Methyl Isocyanate. 
187. Experimental studies on Manganese toxicity. 
188. Neurobehavioural Toxicity ofLead in experimental Animals. 
189. Toxicological Studies on Reproduction and Neurobehavioural Effects of 

Formaldehyde. 
190. Toxicity Study of Dyes on Water Flea, Daphnia Magna. 
191. Toxicity and Exposure Assessment through Microbial Screening. 
192. Microbial Test Systems for Genotoxicity Studies. 
193. Detection of Genotoxic Activity in Particulate Air Pollutants. 
194. Occupational Health Care Delivery through PHCs to Workers In Rural 

Areas. 
195. Occupational Cancer 
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1991-92 
196. Intervention Measures Adopted in Asbestos Milling Fnits in Cuddappah 

in (AP). . . 

197. Cotton dust exposure jn ginning industry- intervention studies. 
198. Determination of illu~nation conditions in the w~ving shed of a textile 

mill. 
199. An intervention ~tudy in Agate industry. 
200. Health monitoring of w~rkers manufacturing and formulating 

Organophosphate Insecticides. 
201. Immu:10logicaJ profile of workers exposed to pesticides. 
202. Residue of Organophosphate Insecticides in human blood samples in 

Ahmedabad (rural) area. 
203. Et..-posure Study in the Vicinity of a Lead Processing Plant. 
204. Ergonomics ofS~wing Machine Operation ofWomen. 
205. Experimental studies on Manganese toxicity- Effect of Carbonicillin 

supplementation. 
206. Effects oflead on 5-HT induced contractions ofRat lleum. 
207. :"leurobeh&vioural effects ofFormaldehyde in Male Albino rats. 
208. Toxicological Evaluation of Formaldehyde on Reproductive System in 

Rats. 
209. Experimental studies in Carbon Disulphide toxicity. 
210. Toxicity studies on Complex Industrial Eflluents on Fish. 
211. Toxicity Exposure Assessment through Microbial Screening. 
212. Microbial Test Systems ofGenotoxicity Stt1dies 
213. Occupational Cancer. 
214. Survey to check validity of 'RADIO DATE' in Collaboration with ICMR 

Headquart~rs. 

1992-93 

215. Cotton Dust Exposure in Ginning Industry. 
216. Health effects of Cyfluthrin, Malathion and DDT on Spray Operators. 
217. Evaluation of Joint Related Problems among a Pesticide Manufacturing 

Plant \Yorkers. 
218. Clinical and Biochemical Investigations in Workers Involved in the 

,Manufacturing ofHexachlorocyclohexane (BHC). 
219. OcCupational Cancer. 
220. Occupational health care delivery through PHCs to workers in rural areas. 
221. Evaluation of comfort of indigenous hearing protection devices. 
222. Utility ofHuman Model Workman in Biomechanical Strain Assessment. 
223. S!!rvey to Check Validity of V1ewer's Statements regarding Quitting pof 

Tobacco Habit 'RADIO DATE' in Collaboration with ICMR 
Headquarters. 

224. Determination ofNickel in chocolate and other edibles~·~ -.. 
225. Carcinogenic evaluation cf herbicide, 2, 4- Dichlorophencxy Acetic acid 

{2, 4-D). 
226. Experimental studies in Manganese toxicity- Dose- Response Effect. 
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227. Effects of organic and inorganic Mercury on Serum Total and Perchloric 
Acid Soluble Sialic Acids in rats. 

228. ExperimentP1 studies on Carbon Disulphide toxicity. 
229. Toxicity study of textile industrial effluents c.n water flea and fish. 
230. Toxicity and ~xposure assessment through microbial screening. 
231. Microbial test system for Genotoxicity studies. 

1993-94 

232. Intervention Strategy And Health Surveillance In Agate Industry- A 
Follow Up Study. 

233. Cotton Dust Exposure In Ginning Industry- Intervention Studies. 
234. A Comparative Evaluation Of Environment In Underground And Open

Cast Asbestos Mining And Milling Units In India. 
235. Cognitive Efficiency As a Function Of Time OfDay. 
23ti. Modelling Heat Stre~s And Strain Assessment For Human Heat 

Exposure. 
23 7. Occupational Cancer. 
238. Estimation OfDietary Intake ofDDT And BHC. 
239. Urina.ry B2-M And Rbp as Sensitive Parameters for Biological 

Mor..itoring of Cadmium Exposed Workers. 
240. Determination Of Nickel In Chocolate And Other Edibles With Quality 

AssuraTtce Programme. 
241. Experimental Studies On Manganese Toxicity: Alteration In Lipid Profile 

and Some Biochemical Parameters. 
242. Acute Cadmium Effects On Protein Bound Hexose In Rats. Response Of 

Rat Anococcygeus Musde To Norepinephrine Under The Influence Of 
Carbondisulphide. 

243. Experimental Studies On Carbondisulphide Toxicity 
244. Development Of The Toxicity Testing Methods For Industrial Effluents. 

Toxicity And Exposure Assessment Through Microbial Screening. 

1994-95 

245. Cotton Dust Exposure In Textile Mill Processing: Coarse And Fine 
Cotton And Intervention Strategies. 

246. ~pational Health Surveillance, Health Status And Hygiene Survey Of 
A Chlor-Alkali Plant. Immunological And Biochemical Studies In 
Workers Exposed To Inorganic Mercury. 

24 7. Studies In Benzidine And Benzidine-Based Dyes. 
248. Alterations In Affective States Under Different Times Of Day. 
249. Modelling Of Heat Stress And Strain Assessment For Human Heat 

Exposure- Part-Ii- Predictive Human Responses To Heat. Er 
250. Occupational Cancer 
251. Genotoxic Effect Of Cypermethrin In Mice: Study On The Abnormality • 

Of Sperm Head Morphology. 
252. Comparative Studies of Hexachlorocyclohexane on Calcium 

Translocation on Norepinephrine Induced Contractions in the Rat Vas 
Deferens and Seminal Vesicle. 
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1996-97 

253. Assessment Of Human Exposure To Formadehyde. 
254. Acute Pesticide Poisoning And Role Of Plasma Cholinesterase As A 

Diagnostic Ir,dicator. 
255. Studies On Pesticide Formulators. 
256. Evaluation OfNeuro-Psychological Functions In Lead Workers. 
257. Modelling Heat Stress And Strain Assessment For Human He'\t 

Exposure. 
258. Microhial Test Systems For Genotoxicity Studies. 
259. Role Of Endotoxins In The Aetiopathogenesis Of Byssinosis: A 

Preliminary Study On Gram Negative Bacteria (Gnb) And Endotoxins In 
Ginning House. 

260. Air Quality Survey Around A Cement Factory. 
261. Monitoring Toxicity OfEflluents Of A Pesticide Industry. 
262. Sperm Head Shape Abnormalities And Sperm Counts In Rat8 After Short 

Term Chronic Carbondisulphidc Exposure. 
263. Development OfToxicity Testing Methods For Industrial Effluents. 
264. Trace Metal Effects On Pentabarbitone Induced Sleep In Rats. 
265. Experimental Studies On C:arbOndisulphide Toxicity. 
266. Occupational Health Survey Among Electroplating Workers From Wrist 

Watch Dials Manufacturing FRctories. (Robe. Banglore ). 
267. Environmental Heaith Hazards Around An Aluminium Smeiter Plant. 

(Robe. Calcutta). 

1997-98 

268. Noise Exposure Survey in Offshore Installations (Bombay High). 
269. Occupational Health Hazards among Salt Manufacturing Workers in The 

Little Rann of Kutch. 
270. Evaluation of Efficacy of a Modified Agate Grinding Machine. 
271. Serum Residue Levels of Persistent Organochlorine Compounds m 

Pesticide Formulators. 
272. Cardiotoxic Biochemical Changes in Workers Exposed to Methomyl 

Formulation- A Short Term Exposure Study in Repacking Unit. 
273. A Study on Carbon Disulphide Exposure and its Health Effects in Rayon 

Woricers. 
274. Industrial Hygiene. Safety And Welfare Conditions in Industrial Units of 

Ahmedabad City. 
275. Evaluation of Health Status of Workers Working in Industrial Estates of 

Ahmedabad 
276. A Preliminary Study of Welders with Reference to Thyroid Function. 
277. Air Quality Monitoring Around a Fertilizers and Chemical Plant. 
278. Role Of Endotoxins In The Aetiopathogenesis Of Byssinosis: A 

Preliminary Study On Gram Negative Bacteria (Gnb) And Endotoxins In 
A Ginning House. 

279. Studies On Toxic Effect Of Cypermethrin In Mouse After Chronic 
Exposure. 
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280. Development Of Toxicity Testing Method For Industrial Eftluents. 
281. Effect OfZine In Acute Toxicity Due To Tntce Metlls In Rats. 
282. Biological Monitoring Of Workers Employed In Electroplating Section 

From A Telephone Manufacturing Un!t At Banglore. (Robe, Banglore). 
283. Noise Level Monitoring In Diesel Engi.te Power Plant In Banglore. 

(Robe, Ban.) 
284. Et>idemiological And Environmental Study in and around an Aluminium 

Smelting Plant. (Robe, Calcutta). 
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SELECTED STUDIES THAT WERE ANALYSED IN DETAIL 
. ec w .em ~==-m 

1. Health Hazards in Small-Scale Industries, i..Jon-Ferrous and Stainles-, Steel 
Foundrks (1974) 

2. Health Hazards in Small-Scale Industries, Non-Ferrous and Stainless Steel 
Foundries {1975) 

3. Health HaL.a:ds in Small-Scale Industries, Ceramic and Pvttery Health 
Hazards Industries (1976) 

4. Heahh Hazards in Small-Scale Industries, Ceramic and Pvttery Health 
Hazards Industries ( 1977) 

5. Health Hazards in Small-Scale Industries, Ceramic and Pottery Health 
Hazards Industries (1978) 

6. H~ahh Hazards in Small Scale Industries: Ceramic and Pottery Industries 
(Further Studies) (1980) 

7. Health Hazards in Glass Bangle Industry ( 1985-86); 
8. Health Hazards in the Glass Industry: Hygiene Survey in a Medium Glass 

Unit (1987-88) 
9. Preliminary Study of the Health Hazards in the Woollen Carpet Industry 

(1980); 
10. Heahh Hazards in tne Wool Industry (1983-84)1 

11. Cotton Dust Exposure in the Ginning Industry (1990-91); 
12. C(ltton Dust Exposure in the Ginning Industry- lntervention Studies ( 1991-

92); 
13. Cotton Dust Exposure in the Ginning Industry- l11tervention Studies (1993-

94); 
! 4. Cotton Dust Expos·~re in Textile Mill Processing Coarse and Fine Cotton 

and Intervention Studies (1994-95) 
15. Cotton Dust Exposure in Textile Mill Processing Coarse and Fine Cotton 

and Intervention Studies (1995-96) 
16. Occupational Hazards in Coir Work (Pilot Study) (1979) 
17. A Preliminary Enquiry into Occupational Health Status of Jute Mill 

Workers (1983-84) 
18. A Preliminary Enquiry into Occupational Health Status of Jute Mill 

Workers (1985-86) 
19. Assessment ofHealth Status of Jute Mill Workers (1987-88) 
20. Health Hazards in Quartz Crushing Industry and Evaluation of Dust 

Control MeaEures (1985-86) 
21. Clinical and Pulmonary Tests of Workers in an Asbestos Cement Factory 

(1976) 
22. Environmental cum Medical Surveillance in an Asbestos Cement Factory 

(1979) 
23. Environmental cum Medical Surveillance in an Asbestos Cement Factory 

(1980) 
24. Environmental cum Medical Survey in an Asbestos Cement Factory (1981) 
25. lnterventiO>l Study in an Asbestos Cement Factory (1987-88) 
26. Low Back Pain Among Workers of the Oil and Natural Gas Commission 

(1977) 
27. Immunological Profile ofWorkers Having Asbestosis (1990-91) 
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28. Health Monitoring of Workers Manufilcturing and Formulating 
Organophosphate Insecticides ( 1991-92) 

29. Early detection of H~.alth Impa!rrnent · Jue to BHC 
(Hexachlorocyclohexane) expuS\11\! ( 1976) 

30. Biochemical, Histochemical. Histopathological and Electron Microscopic 
Studies On BHC Fed Inbred Swiss Mice (1979) 

31. Evaluation of Carcinogenicity of BHC (Hexachlorocyclohexane)
Rcve~ible and Irreversible Changes ( 1977) 

32. Effect of Associated Anion on Manganese Toxicity \1976, 1977, 1978 
&1979) 

33. Neurobehavioural Toxicity ofLead in Experimental Animals (1990-91) 
34. Toxicological Studies on Reproduction and Neurobehavioural Effects of 

Formaldehyde (HCHO) (1990-91) 
35. Experimental Studies in Carbon DisulprJde Toxicity (1991-92) 
36. Toxicological Evaluation of Formaldehyde (HCHO) on the Reproductive 

System in Rats (1991-1992) 
37. Neurobehavioural Effects ofFormaldehyde in Male Albino Rats (1991-92) 
38. Toxicity Study of Dyes on Water Flea- D11plmia Magna (1990-91) 
39. Experimental Studies in Carbon Disulphide Toxicity (1996--97) 
40. Experimental Studies in Carbon Disulphide Toxicity (1995-~6) 
41. Carcinoge.ueity Testing of DDT (Dichloro-Diph~nyl-Trichloroethane) In 

Laboratory Animals (Mice) ( 197 4) 
42. Evaluation of Carcinogenicity of BHC {Hexachlorocyclohexane)- A Short 

Term Si;udy (1 976) 
43. Health Hazards in P~sticide Formulators (19i8, 1979) 
44. 1976 Study of Pesticide Pollution from Chlorinated Insecticides Especially 

DDT in the Environment of Man and Other Livestock in the Country 
45. Air Quality Monitoring around a Fertilizers and Chemicals Plant (1997-98) 
46. Efficacy of Ear Protectors in Relation to Psychological Test Perfom1ar1ce 

and Working Efficiency (1977) 
47. Retrospective-cum-prospective Study of Accidents Involving Human 

Factor in a Textile Mill (1975) 
48. Efficacy of Ear Protectors in Relation to Psychological Factors (1975) 
49. A Laboratory Study ofthe Effects ofNoise on Motor-Manual PerfonnwiCe 

(1975) ' 
50. Human Performance. Capability in Psychomotor Tasks at Variable 

Difficulty Levels and Physiological reactions Under Noise and Heat ( 1990-
91) 

51. Directory uflndustries (1977, 1978) 
52. Occupational Health Care Delivery Through Primary Health centres to 

Workers in Rural Areas (1990-91) 
53. Health Hazards in Small-Scale Industries, Non-Ferrous and Stainless Steel 

Foundties (1974& 1975) 
54. Occupational Hazards in Coir Work (Pilot Study) (1979) 
55. Environmental cum Medi~ SutVeillance in an Asbestos Cement Factory 

(1980) 
56. Intervention Study in an Asbestos Cement Factory (1987-88) 
57. Low Back Pain Among Workers of the Oil and Natural Gas Commission 

(1977) 
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58. Immunological Profile ofWorlcers Having Asbestosis (1990-91) 
59. Health Hazards in Small Scale Industries: Ceramic dnd Pottery Industries (Further 

Studies) (1980) 
60. Health Hazards in Glass Bangle Indu:>try (1985-86) 
61. Ht:alth Hazards in the Glass Industry: Hyg~ene Survey in a Medium Glass Unit 

(1987-88) 
()2. A Preliminary Study of the Health Hazards in the Woollen Carpet Industry (1980) 
63. Healtil Hazards .in the Wool lnd!!StTy (1983-84) 
64. Cotton Du:;t Exposure in the Ginning Industry (1990-91) 
65. Cotton Dust Exposure in the Ginning InduStry-Intervention Studies (1991-92) 
66. Cotton Dust Exposure in the Ginning Industry- Intervention Studies (1993-94) 
67. Cotton Dust Exposure in Textile Mill Processing Coarse and Fine Cotton and 

Intervention Studies (1994-95; 1995-96) 
68. Role of Endotoxin in Aetiopathogenesis of Byssinosis- A Preliminary Study on 

Gram Negative Bacteria (GNB) and their Endotoxins in a Ginning House (1995-
96; 19s96-97; 1997-98) 

69. Health Hazards in Slate Pencil Workers at Mandasaur (1981) 
70. Health Hazaras in Slate Pencil Workers (1984-85) 
71. Study of Respiratory Morbidity in Agate Workers (1987-88) 
72. Evaluation of Occupational Exposure to Trace Metals - Manganese exposure i'l a 

Dry Cell Manufacturing Unit (1978) 
73. Medical Survey of Workers employed in the Electroplating Units of HMT Watch 

Factory in Bangalore. ROHC (Southern), (1985-86) 
74. Assessment of the Working Environment of the Thermic Oil Firing Section and 

Engineering Design Sections and Morbidity Study of the Workers- in the New 
Government Electric Factory, ROHC (Southern), (1985-86), Bangalore 

75. The Assesstnent oi' the Wo;king Environment and Morbidity Patterns cfthe 
Workers Employed in a factory Manufacturing Latex Condoms, ROHC 
(Southern), (1987 -88) 

76. Occupational health Survey of Women Workers Engaged in Beedi Making 
(Rolling) (1983-84) 

77. Occupational Heahh Problems Among Beedi (Tobacco) Processing Workers 
(1981) 

78. Environmental cum Medical Survey in Asbestos Milling Unit ( 1989-90) 
' 79. An Intervention Study in the Agate Industry (1991-92) 

80. An Intervention Strategy and Health surveillance in the Agate Industry (1993-94) 
81. Evaluation of Efficacy of a Modified Agate Grinding Machine ( 1997 -98) 
82. Carcinogenicity Testing of ASbestos Fibres (1976) 
83. Carcinogenicity Testing of Asbestos Fibres- A Preliminary Study (1977) 
84. Toxicity ofChrysotile Asbestos on Chinese Hamster Ovary Cells in Vitro (1978) 
85. Effects of Chrysotile Asbestos (AP-t) on Sister Chromatid Exchanges in Chinese 

Hamster Ovary Cells in Vitro ( 1979) 
86. Assessment of Occupational and Environmental Exposure to Lead and its Health 

Impact on Workers and Population Residing in the Vicinity of a Lead Smehingl 
Refming Unit {Industry Sponsored Project) (1995-96) 

87. Epidemiological and Environmental Study in an Aluminium Smelter Plant (1997:... 
98) 

88. Lead exposure Study in the Vicinity of a Lead Processing Plant (1991-92) 
89. Study of Occupational and Environmenta! Health problems in and around an .... 

Alumi"ium Smelter Plant ( 1995-96)"" 
90. Immunological Profile of Workers Exposed to Pesticides (1991-92) 
91. Cardiotoxic Biochemical Changes in Workers Exposed to Methomyl Formulation

A Short Term Exposure Study in a Repacking Unit (1997-98) 

203 



92. Cognitive Efficiency as a functiOD of the Time ofthe Day (1993·94) 
93. Alterations in Affective States Under Diff~rent Times of the Day (1994-95) 
94. A Study on Carbon Disulphide Exposure and its Health Effects on Rayon Workers 

(1997-98) 
95. Occupational Health Surveil!ance, Health Status and Hygiene Survey of 

Chlor-Alkali Plant (1994-9J) 
· 96. Environmental Monitoring in Electroplating · Sections- Report of the 

Environmental Survey Carried out at Electroplating Sections of l!MT 
Watch Factory (1984-85) 

97. Follow Up Swdy of Workers Exposed to Nicke1 and Cadmium in a Battery-
Manufacturing Unit (1984-85) 

98. Air Pollution Study in Banglore City- (1984) 
99. Noise Exposure Survey in Offshore Installations (Bombay High). 
100. Occupational Health Hazards among Salt Manufacturing Workers in The 

Little Rann of Kutch. 

204 



APPENDIX IV 

STUDIES CONDUCTED AT THE NIOH 

In the 1980s as a continuation ofthe earlier studies that had been conducted on the 

pottery and ceramics industries another study1 examined the health hazards of workers 

engaged in this profussion. It examined the physical condition ofthe workers through 

X-rays and carried out extensive environmental sampling of the all the departmer.ts of 

the ceramics units. The study obsetved that the free silica and other dust concentrations 

were higher than the TL V in all other departments of pottery e.xceot the packing 

department. The prevalence of si!icosis was closely associated with the levels of 

environmental dust concentrations, free silica and with the duration of work. The 

exposed worke(l) also showed the impaired pulmonary ilmctio~s like red.uced vital 

capacities. They manifested lower weights as compared to the controls since thP-y were 

also more vulnerabk to and -;utTering from tuberculosis along with their silicotic 

impairments. This prev-.Ience of the former was seen to increase with radiological 

severity of silicosis; it also increases the progression ofthe silicotic lesions. 

A project to stud~ the hazards associated with the glass bangle industry was started 

in 1983. The workers, it was obsetved were exposed to sever heat strain but suffered 

lower physiological strain. The study in 1985-86 reported environmental conditions 

wherein the respirable dust levels fur exceeded the TL V prescribed by the ACGit-1. The 

Hygiene Sutvey conducted in 19873 showed that the noise, illumination intensities and 

the concentrations of gases like carbon monoxide and sulphur dioxide were all below 

the prescribed TL V s. 

The preliminary study exploring health hazards in the wooDen carpet industry in 

Jaipur4 showed workers to be suffering from respiratory complaints like chronic cough, 

1 Health Hazards in Small Scale Industries: Ceramic and Pottery Industries (Further Studies) (1980) 
2 Health Hazards in Glass Bangle Industry (1985-86) 
3 Health Hazards in the Glass Industry: Hygiene Survey in a Medium Glass Unit (1987-88) 
4 A Preliminary Study of the Health Hazards in the Woollen Carpet Industry (1980) 
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tightness in the chest at the time of work, !>ain in the chest aad breathlessness. 

B&ckache and joint pains, weakne.:;s, loss of weight and transient dizziness arc other 

problems that the wotkers said that they faced. The environmental and medical survey 

carried out in 40 units of the wool indust.rf in Bikaner, Rajasthan recorded the 

prevalence ofhigh levels ofrespiratmy allergy in wool workers and chronic bronchitis. 

The dust levels in the blow room; c&rd room and sorting departments were higher than 

the recommended TL V for non-specific dusts. 

The studies on the cotton industry in the 1990s focussed on the effects that different 

kinds of cotton fibres had on the pulmonary functions of workers in the ginning 

industry. 

The workers exposed to long staple cotton fibres in two ginning units6 were observed 

for their Forced Expired Volume (FEV%) percentage and compared with controls 

before thr beginning and end ofthe 7 -hour shift. The change in FEV % was seen to be 

negligible in both male and female workers and was deemed attributable to the 

seasonal nature of the work, whi~h may result in an improvement in the pulmonary 

function when exoosure ceased. 40.5% ')fthe workers complained of cough, shortness 

of breath and chest tightness and were considered symptomatic. Their decline ofFEV 

was less as compared to the workers in the cotton industry who had been tested in 

earlier experiments. This was also considered to be possibly due to the seasonal nature 

ofthe ginning industry. 

The earlier environmental hygiene surveys conducted in cotton textile mills and 

ginning units revealed that the dust levels there far exceeded the permh..sible level of 

.5mglcubic meter. The respiratory morbidity in cotton workers was found to be caused 

by a broncho-constricting agent in the leaves and not in the seeds or fibres. Thus most 

of this was present in the trash that got separated out fiom cotton fibres. Thus a few 

studies in the 90s concentrated on intervention to reduce the trash content of cotton 7 on 

the recommendation ofthe Scientific Advisory Committee ofNIOH. This was sought 

to be done through the pre-cleaning machine after ginning and by modifYing the 

method for harvesting cotton. The use of the machine was more effective for the long 

5 tlealth Hazards in the Wool Industry (1983-84) 
6 Cotton Dust Exposure in the Ginning Industry ( 1990-91 ) 
7 Cotton Dust Exposure in the Ginning Industry-Intervention Studies (1991-92) 

206 



staple variety, which was already ci~ of the trash due to direct har.d picking during 

hatVesting. The short staple cotton was found to be freer of trash when picked dire<.tly 

fiom the boll at the field rather than being separated fiom the boll at home. This was 

adjudged a better method since it would provide more employment and was effedive 

for the workers in the ginning unit where the pre-cleaning machine was of little use 

since it could be put to use only after ginning. 

The studies conducted in 1989 and 1990 at the institute had reported that 30% of the 

workers in the blow rooms and 38% of those in the card rooms suffered fiom 

byssinosis. The study to assess intervention strategies was continued in 1993-948 and it 

concluded that hand picking of cotton should be supplementary t0 engineering controls 

and personal protection as part cf intervention strategies. 

It was discovered at a later study that exposure to cotton dust was higher in the caEe of 

a mill proces~ing coarse cotton as compared one proce~sing fine cotton9 which had less 

trash content. The dust concentration was seen to exceed the prescribed TL V s in the 

blowing and card:ng sections of the ~pinning department of both the mills and were 

higher still for the rr;ll using the coarser variety of cotton. The study also concluded 

that utilisation of good quality cotton with less trash should be part of an effective 

intervention strategy along with engineering controls and personal protection. 

Concurring with the evaluation of dust and intervention studies in the cotton industry 

the institute also conducted studies that examined the role of endotoxins in the 

development of byssinosis 10
• The studies were done to test the hypothesis indicating 

that contamination of cotton fibres with gram-negative bacteria and their eudotoxins 

could be primarily responsible for the causation of byssinosis. The bacteria 

E.agglomerans was then identified and isolated as the dominant bacterial flora present 

in the work environment ofthe ginning and pressing sections ofthe gin house. The 

prevalence mtes ofbyssinosis in the blow room and the card room of the two factories 

was 18.5% and 500/o in one mill and 36% and 28% in another respectively. The 

8 Cotton Dust Exposure in the Ginning Industry- Intervention Studies (1993-94) .. · 
9 Cotton Dust Exposure in Textile Mill Precessing Coarse and Fine Cotton and Intervention Studies 
(1994-95; 1995-96) 
10 Role of Endotoxin in Aetiopathogenesis of Byssinosis- A Preliminary Study on Gram Negative 

Bacteria(GNB) and their Endotoxins in c. Ginning House (1995-96; 19s96-97; 1997-98) 
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concentrations of airborne endotoxins and gram-negative bacteria in the ginning and 

press section of the mill were fuund to be significantly higher than those in the offi~e 

ofthe mill. Thus the study concluded that the presence ofthe gram-negative bacteria 

and its endotoxins in the working environ'llent of Lhe gin house lead to the 

developmel!t of symptoms related to byssinosis. 

The institute took up the study of slate pencil workers at Mandasaur11 in a context 

when a lot of public attention was focussed on these workers due to the high levels of 

morbidity of these workers. Studies revealed that the dust concent:r:ltions in the slate 

pencil units were far above the TL V recommended by the ACGIH. The overall 

prevalence of silicosis was 54.5%. Most ofthe male silicotics were below 25 years (\f 

age 12
• Nearly 31% of the workers showed restrictive and obstructive pulmonary 

disorders. The progression of silicosis was very high with rapid mortality. 23 workers 

dieJ within a period of 16 months at a mean age of34.6 years. Smoking habits had an 

adverse but non-significant effect on the severity of silicosis. The study went on to 

assess the various ECG m~l!rements to analyse the cardiac problems in the workers 

and also lo"ked at pulmonary im~airments among the workers. 

The institute took up the studies pertaining to the agate industry 13 according to a 

Gujarat High Court Directive after many newspaper reports of a large number of 

workers dying due to silicosis caused by occupational exposure to the dust generated 

when grinding and polishing the stone. This is a cottage industry, so it does not fall 

under the purview of the Factories Act, and thus is part of the illlorganised sector. 

There are no records regarding employment of workers. The industry is characterised 

by a high labour turnover. The prevalence of respiratory symptoms like dyspnoea, 

cough, expectoration, chest pain, was very high among the agate workers, especially 

among the grinders. The hazards of silicosis especially severe progressive fibrosis were 

limited to the grinders. 39.8% (96) ofthe male and 34.2% (39) ofthe females were 

suftering from silicosis. The prevalence of silicosis was higher among females. Of 

11 Health Hazards in Slate Pencil Workers at Mandasaur (1981) 
12 Health Hazards in Slate Pencil Workers ( 1984-85) 
13 StudyofRespiratory Morbidity in Agate Workers(l987-88) 
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these 23 i.e. 9.5% ofthe reales and 14 Le. 12.5% ofthe fumales show\!d radiological 

symptoms. The study observed that 34% ofthe males and 27% of the fumales suffering 

from silicosis were below the age of 30 years and in 60% of the cases silicosis was 

seen to occur in less than 1 Oyears of exposure as a grinder. The installation of a dust 

control system developed at the Institute, in one the agate-manufilcturing units in 

Khambatt, Gujarat brought down the levels oftotal and respirable dust below the TL V 

levels and it elicited favourable responses from the workers. This was done according 

to the orders ofthe Gujarat High Court 

The study on Manganese exposure in a dry cell manufucturing unit14 observes high 

concentration of rnanga'lese in urine excreted by workers despite the filet that the 

ambient manganese in the unit did not exceed the TL V levels prescribed by the 

ACGI~-I, but feels that it would not affect the health of the workers. 

The Regional Occupational Health Centre at Bangalore has also conducted studies for 

some other public sector concerns like HMT Watch Factory15 and the New 

Government Electric Factory16 situated there. The observation of workers at the HMT 

factory's electroplating unit to ascertain the health status of work.~rs entailed the 

detailed examination of the 83 workers to examine them fur respiratory and skin 

problems that they had been complaining of. This was supported by investigation like 

estimation of haemoglobin levels, analysis ofblood and urine and puimonary function 

tests. The researchers concluded that morbidity in the electroplating units was seen to 

be similar to the morbidity in the general population. 

14Evaluation of Occupational Exposure to Trace Metals - Manganese exposure in a Dry Cell 

Manufacturing Unit(i978) 
15 Medical Survey of Workers employed in the Electroplating Units of HMT Watch Factory in 

Bangalore, ROHC (Southern), (1985-86) 
16Assessment of the Working EnvirOnment of the Thermic Oil Firing Sd:tion and Engineering Design 

Sections and Morbidity Study of the Workers- in the New Government Electric Factory, ROHC 

(Southern), (1985-86), Bangalore 
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The latter study ntonitored the l~vels of pollutant:; like the Suspended Particulate 

Matter, Sulphur Dioxide, Oxides ofNitrogen, Total Acid and the tem~ratur.! and the 

humidity in the workplace. All the pollutants were found to be less than the TLVs 

prescribed by the ACGIH in the thermic oil section ofthe factory. 

The assessment of the working environment and morbidity patterns of the workers 

employed in a fuctory manufucturing latex condoms 17 was undertaken. The study was 

carried out through medical examination ofthe workers by a team oftwo physicians 

and a laboratory technician. Majority ofthe employees fell in the age group of30-49 

years. Women were mostly employed in the packing section, the intersection transfers 

were rare. The control group consisted of the administrative staff consisting of the 

routine administration, personnel and welfare sections, accounts and management, not 

involved directly in production. 

B~di work 18 among women in the lower economic sections caused headache, nausea, 

gastrc problems along W.th respiratory problems like dyspnoea and cough. The 

women also suffered from lower back pain due to sustained physically strenuous work 

performed while being seated in uncomfortable postures fm long duration. These 

conditions worsened because the women also had to engage themselves in housework 

after working in the factory. Their poor economic condition was also detrimental to 

their health in other ways. This was reflected in their poor nutritional status and the 

resultantly low body weights. The medical examinations 19 (electrocardiography and 

blood examinations) revealed the case of mild nicotine toxicity among the workers . 

. 
In the 1990s NIOH took up intervention measures in the asbestos milling units20 in 

Cuddapah district of Andhra Pradesh. These measures included total or partial 

17 The Assessment of the Working Environment and Morbidity Patterns of the Workers Employed in a 

Factory Manufucturing Latex Condoms, ROHC (Southern), (1987-88) 
18 Occupational Health SttrVey of Women Workers Engaged in Beedi Making (Rolling) (1983-84) 
19 •..• 

Occupational Health Problems Among Beedi (Tobacco) Processing Workers (I ~81) 
20 Environmental curr. Medical Survey in Asbestos Milling Unit ( 1989-90) 
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enclosure of jaw crushers. ;nstallation of edge runners an.:l vibrator.;. Similarly training 

programmes were also organised for workers by the owners in respect of usage of 

protective ge&r and health education. The frequent follow up by the DG of Mines 

Safety and NIOH ·ensured a fall in the dust le-vels below the TL V of~micro grams per 

cubic meter in the semi-automatic milling unitS and the other units also registered a fall 

dust concentrations. 

The earlier study conducted in 1987-88 had described the respirat<'ty morbidity caused 

due to exposure to silica in course ofthe work. The airborne concentration of silica in 

these factories was 42 times the recommended TLV for total dust concentrations in the 

work environment. Hence as an intervention measure NIOH developed an exhaust 

system with a water-spraying device21 that resulted in a substantial !"eduction in the 

dJst levels. With the installation of dus~ contMI devices the total respirable dust 

concentrations were reduced to the extent of88% and 83% resoectively. The use of a 

wetted jute~loth screen and water spraying at the source added to the efficiency of the 

exhaust c-ystem. The system waJ subsequently improved and replaced with a more cost 

effective dust control device devised in collaboration with the Gujar-at Rural 

Technology Institute (GRTI). The levels of dust generated though reduced from earlier 
-

are still above the permissible levels. The medical surveillance22 that followed showed 

no significant difference in pulmonary functions evaluated using parameters like the 

Forced Vital Capacity (FVC). About 20% ofthe workers had a progression oflesions 

due to silicosis, 11.6% had static lesions and 11.6% had de~eloped fresh silicosis 

owing to the earlier exposure. The incidence rate of silicosis among the workers was 

15%. But 7% of the workers showed a regression in the tubercular lesions seen earlier, . 
9.3% had a static case oflesions and 16.3% showed a progression while there were 

5.8% new cases. The machine was further modi:fied23 in collaboration with the Savalia 

Research Centre and the installation of the exhaust system at the grinding machines 

was made compulsory by the orderS. of the High Court of Gujarat in 1997. The NIOH 

21 An Intervention Study in the Agate Industry (1991-92) 
22 An Intervention Strategy and Health surveillance in the Agate Industry ( 1993-94) 
23 Evaluation of Efficacy of a Modified Agate Grinding Machine (1997-98) 
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continued tc work with GRTI to improve the systent in order to make it more effective 

and economical. 

Experimental Studies 

Tests were conducted on Swiss mice to assess the carcinogenicity of chrysotile 

asbestos fibres. These tests were conducted in much the same manner as the ones 

involving BHC, they involved the administration of chrysotile fibres and dust to the 

animals through various routes to simulate possible exposures in human beings. The 

first stud~4 in 1976 showed that asbestos dust p!"Oduced medium sized granulomas in 

the mice. The second experiment conducted in 197725 examined the ~fK:cts of 

diff~rent kinds of asbestos samples from Andhra Pradesh and Rajasthan at different 

concentrations on Swiss mice. Inflammatory changes and pre-cancerous lesions were 

observed in the lungs. Asbestos was seP.n to cause deger.erative changes in the ovary 

cells of Chinese hamsters26 depending on the concentration of the dose and the period 

of exposure witt! the increase of which the changes were more rapid, asbestos was also 

seen to affect the cell division27 in ovary cells of the Chinese hamster even at the 

lowest concentrations. A study to assess effects of occupational and environmental 

exposure to lead examined lead levels in the blood and urine of wodcers in a lead 

smelter planf8. Within the smelter plant the ambient lead concentrations exceeded the 

recommended TL V (recommended by ACGIH and adopted by India). Blood and urine 

lead levels in workers far exceeded those of the controls. The article also observes that 

India has no regulatory standards for urine and blood levels of lead in case of 

occupational exposure to the same. The study observed that the mean lead in the 

control population that consisted of the population in the surrounding village itself 

24 Carcinogenicity Testing of Asbestos Fibres (1976) 
25 Carcinogenicity Testing of Asbestos Fibres- A Preliminary Study (1977) 
26 Toxicity ofChrysotiJe Asbestos on Chinese Hamster Ovary Cells in Vitro {1978) 
27 Effects of <...'hrysotile Asbestos (AP-I) on Sister Chromatid Exchanges in Chinese Hamster Ovary 

Cells in Vitro (1979) 
·/0 

28 Assessment of Occupational and Environmental Exposure to Lead and its Health Impact on Workers 

and Population Residing in the Vicinity of a Lead Smelting/ Refining Unit (ln1ustry Sponsored Project) 

(1995-96) 
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showed sub-clinical absorption of lead. This a~cording to the study is a matter of 

concern since lead is seen to cause neurobehavioural and learning disorders in 

children. Lead absorption among type fuundry workers and painters was studied 

through biochemical indices. The indices chos>!n were the H&ematocrit, lead in Blood, 

lead in Urine and certain enzymatic activities. Environmental lead in the type 

foundries was found to be much lower than the TL V of 200 micro gms. But higher 

than the Russian TL V of I 0 microgms per cubic meter. Both the workers were seen to 

have absotbed significantly large amounts of lead but they did not manifest even the 

early signs of toxicity. The authors call for an examination of lead absorption from 

non-occupational sources in order to correctly as~ss the occupational absorpticn and 

the tvtal body burden oflead. 

Ambient dust levels were seen to be very high in the anoding unit of a alumillium 

smelter planr9
, but the exposure tc :fluoride though was well below permissible levels. 

About 26% of the workers were seen to be suffering from varying degrees of 

dyspnoea, bronchitis and tightness in the chest. 77% of the workers in the pot room 

c;utfered from joint pains, 9% suffered from skin irritations and 32% complained of 

abdominal pain. 

High levels of exposure to lead were also observed in the vicinity of a lead processing 

planfO. Environmental contamination could be dealt with by treating the effluents 

effectively before discharging them. The management and workers must be educated 

on safe hygienic practices to control exposure. 

Mottling of teeth symptomatic of flourosis and abnormalities of the bone resulting . 
from exposure to high levels of fluoride in pond water due to airborne origin of 

fluoride from the nearby aluminium smelter planrl1 was seen in individuals from the 

surrounding villages. 

29 
Epidemiological and Environmental Study in an Aluminium Smelter Plant ( 1997-98) 

30 Lead exposure Study in the Vicinity of a Lead Processmg Plant (1991-92) 
31 Study of Occupational and Environmental Health problems in and around en Aluminium Smelter 

Plant (1995-96~ 
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Similar rest. Its were obtained in a study involving worke~ exposed to pesticides32 1ike 

Malathion, Cyfluthrin and DDT in the 1990s. Some ofthe immunological entities like 

lgM, C3, C4 and Rheumatic Factor diJ not show any cnange whereas the others 

showed a marked increase over the levels in the control subjects. And these levels 

were seen to increase with the duration of exposure. Increased activity of enzymes like 

Lactate Dehydrogenase and Hydroxy Butyrate Dehydrogenase both associated with 

activity of the heart was seen in workers involved in formulation of methomyl a 

carbamate group of insecticides33
• This according to the study was indicativ'! of 

cardiotoxicity. 

Another stud~ looked at cognitive efficiency as a function of the time ofthe day and 

concluded that it was ore ac::unue dunng early morning, noon or early eveni!lg hours. 

The speed of performance was better from late morning to late evening as the oral 

temperature increased. 

A similar study tried to correlate the variations in the eight affective states namely, 

physical fteshness, mental depression, alertness, physical health, forgetfulness; 

cheerfulness and wakefulness during different times of the day with the changes in 

body activity level as reflected by the oral temperatures35 during the work hours. Five 

of the affective states physical fteshness, alertness, anxiety, cheerfulness and 

wakefulness increased at the beginning of the mo~ning session and decreased towards 

the end ofthe session. The oral temperatures were seen to increase towards the early 

evening and then decrease at the end of the day. Statistically appreciable correlations . 
were seen between affective states and the oral temperatures. The study recommends 

that job allocations could be made in accordance with the pattern of the time of the 

day variations to optimise overall health and work efficiency. 

32 Immunological Profile of Workers Exposed to Pesticides (1991-92) 
33 Cardiotoxic Biochemical Changes in Workers Exposed to Methomyl Formulation- A Short Term • 
Exposure Study in a Repacking Unit ( 1997-98) ·· 
34 Cognitive Efficiency as a Function of the Time ofthe Day (1993-94) 
35 Alterations in Affective States Under Different Times of the Day ( 1994-95) 
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