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South African gold mineworkers are exposed to high levels of silica dust and are at risk of

developing occupational lung diseases. The majority of black mineworkers are migrant
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employment period once the worker has returned to the labour sending area. There is a legacy

of racial discrimination in access to occupational health surveillance and compensation

services.

To determine the occupational lung disease prevalence and previous compensation history of

2 9383 13 = = Sy oo ._

a rural district of the Eastern Cape Province. Two hundred and thirty

were examined according to a protocol that included chest radiography and spirometry.

Univariate and multivariate analysis of variance and co-variance was undertaken in order to

investigate the associated risk factors of, interalia, age, length-of service, smoking-history:

The extent to which study subjects were eligible for compensation was assessed and claims
were submitted. The extent to which there had been a failure to compensate and the

concomitant social and economic consequences were evaluated. A model to assess the extent

nd a strategy within which to rectify the
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situation was proposed. Finally, the consequences of this strategy for the economic viability
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of the gold mining industry were evaluated.

The prevalence of pneumoconiosis (ILO> 1/0) was 22 per cent — 36 per cent (variation by

J

service and pneumoconiosis and also between reduce
were found. The Libode group was found to be at greater risk of silicosis after short service

ith greater variability in the rates of progression for the same average dust exposure

_ 1004 oAl nd 2.6 ner cent of the gold
estimated to be six per cent of the 1550 got g

mining industry’s contribution to South African GDP. There is a need to raise the current

compensation levy by 500 per cent to meet the unpaid liability.
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Introduction

The extraction of South Africa’s mineral wealth has exacted a considerable human cost. Gold

As a result of this exposure, gold mineworkers are at risk of developing occupational lung
diseases such as pneumoconiosis, obstructive airways disease and tuberculosis. There can be a

long latency period between exposure to risk factors and detectable occupational lung disease.

Since the discovery of gold on the Witwatersrand in 1886, labour migrancy has been central
to the political and economic development of the gold mining industry in South Africa. The
implications of labour migrancy for occupational disease are profound: diseases contracted
while in employment may become apparent in the post employment period once the worker

has returned to the rural labour sending area.

Gold mining in South Africa has also been characterised by racially discriminatory
occupational health legislation and service provision. Until 1994, state funded occupational
health surveillance services for former mineworkers were reserved for white mineworkers and
compensation payments were based on race. As a result of this legacy, there is extensive
occupational health surveillance service provision in the urban areas in which white

mineworkers have historically lived but an almost total lack of surveillance facilities for ex-

mineworkers i

are drawn.

While the evolution and contemporary form of the world’s largest gold-fields has been
extensively discussed and evaluated, the story of occupational lung disease in black migrant
mineworkers and the impact of such disease on rural labour sending communities has been
largely neglected. This thesis is based on an epidemiological study of the prevalence of
occupational lung disease in a random sample of ex-gold mineworkers in Libode, a rural,

mine labour sending magisterial district in the Eastern Cape Province of South Africa. This

_ survey is the first occupational lung disease prevalence study to be undertaken in black South

African ex-mineworkers. This research provides the first assessment of the medical, social

and economic burden of occupational lung disease on individuals, househo

communities and state funded health services. This thesis also evaluates the extent to which

this burden has been externalised by mining employers.



South African occupational health literature has largely focused on urban, in-service workers

and has consequently failed to explore the epidemiological significance of labour migrancy

r
iod that is a characteristic feature of
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pneumoconiosis. There is a considerable body of literature pertaining to mine accidents and

acute conditions, such as tuberculosis, as they occur in in-service biack and white

mineworkers. There is also a limited amount of data pertaining to the long term consequences

ust exposure in white mineworkers, but hitherto no data have been collected and no
systematic studies have been undertaken on occupational lung disease in black, former gold

mineworkers based in rural areas.

It is well known that prevalence studies tend to suffer from Neyman’s bias ie. acute
conditions tend to go unrecorded while chronic ailments come to the attention of the

researcher. In a sense, labour migrancy inverts this bias, in that black workers have left the

.

such as pneumoconiosis, with long latent periods can

manifest themselves. This bias (reverse Neyman'’s bias) has resulted in a considerable disease
burden, with major social and economic consequences, going unrecorded. A tragic
consequence of the lack of awareness of mining related occupational lung disease in rural
communities has been that it has allowed the total lack of occupational health surveillance in

rural areas to go largely unchallenged until the last haif of the last decade of the twentieth

century. As a result of the lack of occupational health services, a substantial burden of disease

— has gone undiagnosed and uncompensated This has not only damaged rural households and
communities but has also resulted in employer contributions to the relevant compensation

. 4 1
e inadequate to meet the compensation

fund that, the analysis in this thesis will show, are inagequ

liability. This research provides the first quantification of the extent of the unfunded

compensation liability which takes into account the burden of disease in rural labour sending

areas.

ne of the most effective disincentives to hazardous working conditions

LIV 1AK v -- 1

is to ensure that the costs of disease and injury are directly borne by employers. This can be

done through an efficient compensation system. This thesis shows that in South Africa the

costs of gold mining related occupational disease have been largely externalised by mining

ural households and state health services. Hence the economic link

between hazard and disease has been rendered ineffective. To re-establish this link, a strategy

and a time frame within which to provide all former mineworkers with a medical benefit



In chapter one of this thesis the political economy o
evaluated. The occupational hygiene and health consequences of the cost structure of gold

mining are discussed. The historical role that labour migrancy has played in the

externalisation of disease is set out and the impact of recent moves towards labour

occupational lung disease trends in black gold mineworkers over the course of this century are

compared and contrasted with those pertaining to white workers and are discussed within the

context of the political economy of the industry.

_ There is no published legal commentary on the Occupational Diseases in Mines and Works

Act (ODMWA) and the institutions that it provides for. Chapter two undertakes an overview

of the legislation and also critigues

legislation internationally and in the non-mining sector of the South African economy. This
chapter also sets out the underlying principles of the ODMWA. It is argued that the ODMWA

places mineworkers at a disadvantage relative to workers in other sectors of the economy.

Chapter three reports on the historical racial b the ODMWA and the impact that this has
had on the financial viability of the ODMWA Compensation Fund. Finally, the extent to
which the value of compensation awards and the value of employer contributions to the

Compensation Fund have fallen in real terms since the inception of the ODMWA are

computed and analysed.

In chapter four the medical, social and economic impact of the occupational disease burden

communities is assessed. Premature

for individuals and households in mine
morbidity and mortality resulting from occupational disease are shown to have a substantial
impact on the welfare of affected households and to contribute to the overall impoverishment
of people and communities in labour sending areas. It is argued that the widespread failure to

portance of occupational lung disease whilst former mineworkers

were still in employment, has resulted in the gold mining industry externalising significant

costs and violating the ecological principle that the ‘polluter must pay’. Quantitative and

described.



1ap ve sets out the legal framework pertaining to dust control in South African mines
and reviews the clinical and epidemiological literature pertaining to silica dust exposure and
subsequent development of mining related occupational lung disease. Reasons for the lack of
epidemiologically useful occupational hygiene data are discussed. It is argued that the high

prevalence and incidence of occupational lung disease suggests that, neither past, nor present,

dust management practices are safe. The problems pertaining to the use of the international

reference standards for classification of radiographs with pneumoconiosis, developed by the

International Labour Organisation (ILO) in a South African context are put forward.

In chapter six, the economic, political, demographic and climatic conditions of the study area
are described. The people of Libode are shown to have a primary dependence on mine wage

remittances, a very limited agricultural base, high levels of illiteracy and limited access to

health care. It is argued that these conditions make the study subjects very vulnerable to

occupational health threats and that the significance of the cost of disease for household

Chapter seven presents the study methodology. The strengths and weaknesses of the unique
community-based methodology employed to define and trace study subjects are presented and
there is a discussion of action and participatory research paradigms. Possible reasons for the

lack of both local and international epidemiological data pertaining to migrant workers in the

labour sending communities are discussed.

Chapter eight presents univariate and multivariate statistical analysis of the demographic,

radiological, spirometric, respiratory disease symptoms and compensation data collected in

Libode. Models to explain the progress of silicosis in i i y

group, in white South African gold mineworkers and in two international studies of retired

hard rock mineworkers are presented.

In chapter nine the data presented in Chapter eight are analysed and discussed. The relevant
epidemiological literature is evaluated and it is shown that the study results are explicable in

ing and working conditions for black, migrant gold

-
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terms of the long-term materi
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mineworkers. Reasons for the differences in the risk of silicosis relative to silica exposure

between the study group and a group of white South African and two groups of international

evaluated.



Chapter ten provides an assessment of the reliability of decisions made by the Certification
Committee of the Medical Bureau for Occupational Diseases (MBOD) against radiological
evidence of disease. It further assesses the efficacy of the office of the Compensation
Commissioner. This analysis is based on case follow up of all 238 study subjects. The extent

to which the Libode data suggests an under-reporting of compensable occupational lung

disease is discussed.

esented in the previous chapters are used to estimate the current
liability of unpaid compensation under the ODMWA and to evaluate the implications of the
disease burden for the future viability of the fund. Different scenarios for the likely extent of

the future liability (depending on the impact of HIV and down scaling in the mining industry)

are discussed.

Chapter twelve provides a quantification of costs of occupational lung disease currently being

tr o fntin v Asmam]lAva
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A framework for increasing the number of medical benefit examinations available to former
mineworkers in rural areas is set out and on the basis of this data, the difference between the
potential and actual compensation liability is discussed. Finally, the prevalence of
occupational lung disease and the extent to which this disease has been compensated in the

study community are assessed. A proposal that would facilitate access by all former

mineworkers to their legal rights under the ODMWA is suggested and the economic

—consequences of this proposal are discussed

In chapter thirteen, the extent to which the dust levy would have to be raised in order to meet

the actual compensation liability i ined. i i i

contribution to the ODMWA dust levy is discussed in relation to increasing production costs

and cut off grades for economically viable ore in the South African industry.

The thesis is concluded with an assessment of the extent to which the initial research

objectives have been fulfilled and a discussion as to the ways in which this investigation has
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CHAPTER 1
The Political Economy of Health in the South African

Gold Mining Industry; Past, Present and Future

“In a way it is even humiliating to watch...miners working. It raises in you a momentary
rally, For it is

ot i “ntelle
niec n generatiy.

doubt about your own stalus as an i tual’ a
brought home to you, at least while you are watching, that it is only because miners sweat
their guts out that superior persons can remain superior. You and I and the Archbishop of
Canterbury and Comrade X, author of ‘Marxism for Infants’ - all of us really owe the

comparative decency of our lives to poor drudges underground...with their throats full of dust

driving their shovels forward with arms and belly muscles of steel.™

George Orwell, Down the Mine

1.1 Introduction

The ‘comparative decency’ of life in modern, urban, industrialised South Africa is founded

largely on the wealth created by gold mining on the Witwatersrand. This wealth is the product

of over one hundred years of the mobilisation of capital, labour and ingenuity. While the

evolution and contemporary form of the world’s largest gold- -fields has been extensively
Wmﬁmmﬂwmﬂﬁ—

impact of such disease on the rural labour sending communities from whence they come, has

 been neglected. This thesis is based on an epidemiological study of the prevalence of

occupational lung disease and an assessment of the burden that it has placed on individuals,

households and communities in the magisterial district

area in the Eastern Cape Province of South Africa.

Before considering the prevalence and burden of disease that is the focus of this thesis, it is

important to understand the social and economic context within which these lung diseases

d it is thus essential to

health risk factors concerned. Furthermore, black mineworkers have been migrants and the

circumstances of their migrancy and knowledge of the conditions obtaining in the rural labour

cial to understanding the burden of occupational disease and its



impact on the mineworkers’ lives. In this chapter, the specific characteristics of South African
gold mining, their interaction with underdevelopment in rural labour sending areas, and their

implications for occupational health, are examined in order to establish the context of this

study.

1.2 Documenting occupational disease in black
mineworkers
In South Africa it is difficult to establish historical trends for occupational lung disease in

black gold mineworkers. The available data are limited, both in scope and in detail, and

ale 2e sln dmn
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previous studies o
problems relating to labour migrancy. Smith argues that while there are numerous historical

and sociological studies that focus on the economic environment and on the labour relations

of the South African gold mining industry, these studies seldom treat health and safety as an
of mining.! The failure to consider occupational health as an integral part of the
study of the mining industry has resulted in the significant social impact of disease and imjury

being ignored. Arguably, the impact of occupational disease on the labour sending areas has

been one of the most profound, far-reaching consequences of mining in South Africa.

Failure to include health and safety in an overall assessment of the economic and social

effects of mining also occurs in other countries. Benson, in referring to the written histories of

mn Deittia
the pritisn coa

“economic and labour historians would do well to remember that even in an industry as

K3

notoriously strike prone as coal mining, in a normal year between 50 and 100 per ¢

working days were lost from non-fatal accidents than from industrial disputes.”

Not surprisingly, in a society divided by race as well as by class, information relating to
disease patterns in black mineworkers is much more scanty than that relating to white

mineworkers. Until 1994, access to occupational health services and diagnostic equipment

differed according to race and these differences are reflected in the available data. Leger has

l\l

relative paucity of data pertaining to black mineworkers for the period 1916 to 1990.” Until

1994, the MBOD provided a racially discriminatory service and did not undertake benefit



examinations for black mineworkers but, rather, collected reports from the mine health
services and from district surgeons. There were differences in the diagnostic techniques and
equipment available to white workers for benefit examinations at the MBOD and to their
black counterparts on the mines and through the district surgeons. Full-sized chest X-rays

were used to detect pneumoconiosis in white mineworkers, while miniature X-rays were used

diagnosing pneumoconiosis.4 White discusses the probable underestimate of the extent of

chronic obstructive pulmonary disease amongst black workers that can be attributed to the

lack of pulmonary function testing equipment in many mine and rural hospitals.> Pulmonary

arded as essential for the diagnosis of chronic obstructive
airways disease. Furthermore, while the MBOD provided follow-up services for retrenched

and retired white mineworkers, it did not follow up black workers once they left the mining

industry. Silicosis, the most common form of pneumoconiosis on the South African gold

mines, can both progress and manifest many years after a patient has left the source of

exposure to silica. Many black minew i

labour sending areas where occupational health awareness and health facilities for the
detection of occupational lung disease are even now inadequate, and until recently, were non-

existent. Failure to follow up black mineworkers once they had left the mining industry may

through the healthy worker effect. A good

example of the failure to provide follow-up medical examinations is to be found in the

Miners’ Medical Bureau Annual Report of 1968/9, which states that:

“during the year 30 examinations were carried out in neighbouring states - 1 in Swaziland, 16 in

. -
Lesotho, and 13 in Rhodesia.

1ployees who were migrants from outside South Africa.

Pl

1968/69 there w
A second reason why available records underestimate the prevalence of occupational disease
amongst black workers pertains to differing conditions of employment. Prior to 1983, black
mineworkers were subject to compulsory medical repatriation in the event of tuberculosis

ing reported to the MBOD and anecdotal evidence suggests that some mine doctors were

ARt Ll iV

The reliance by historians on the written reco
little attention in the published histories of occupational lung disease. Lack of documentation

has sometimes been erroneously taken to mean absence of disease. Even the work of Katz,



which disputes the notion prevalent among employers and in the medical literature that black
mineworkers were not as badly affected by silicosis as white mineworkers, still relegates
silicosis in black workers to a ten-page discussion in an extensive, 220 page study of silicosis
in white miners.” Even those studies that do examine occupational health in black

mineworkers fail to document rural health problems relating to labour migrancy. Feirerman

attention on certain types of data.® Thus, while accidents are relatively well reported because

they happen in the workplace, diseases with a long latency period are poorly reported because
mineworkers are migrants and return home before their diseases manifest themselves. An

tion to this is the work of Packard, who devotes a chapter in his book Tuberculosis and

L3 3% as 2 ehal

the Political Economy of Health and Disease in South Africa to mining and the effects of

mine labour on the incidence and prevalence rates of tuberculosis in rural areas.”

There is a paucity of occupational health data for black mineworkers and former mineworkers

and this is especially so for those who have left the mining industry and returned to rural

labour sending areas. This bias in the written histories and the limited amount of quantitative

ally problematic when one considers that black workers have

constituted 85-90 per cent of underground workers and that the majority of black
mineworkers have always been migrants from rural areas.! Where the health of black
mineworkers is discussed, it is often done within the framework of the available historical

sources, such as government commissions. To the limited extent that these commissions

examined the health of black mineworkers, they almost always did so by taking evidence

from white experts, often associated with the mining industry, rather than directly from the

_ mineworkers_themselves. Smith notes that where such testimony has been taken, as by the

1913 Buckle Commission, the State Archives in Pretoria have lost the record, and it was not

until the time of the Leon Commission in 1994 that evide

black mineworkers.

There are a few exceptions to the general lack of data pertaining to the occupational heaith of

black former mineworkers. The studies undertaken by Felix,!! Steen et al.,'* Davies" and

considerable, long-term, medical, social and economic consequences of risks to health in the

workplace. Felix undertook a survey of pleural plaques as a marker for environmental



asbestos contamination in the Mafefe district of the Northern Province, South Africa. Felix
paints a picture of workers who were drawn out of peasant farming into employment on
asbestos mines where they and their families lived in areas heavily polluted by mining activity

and uncontrolled asbestos dumps. Steen et al. undertook a prevalence survey of occupational

lung disease amongst a random sample of former gold mineworkers in the Kweneng district

Davies, in his study of former asbestos workers in the Northern Province, South Africa, had
what amounts to an extended case series, so large in size that despite not being a random
sample, it provides a clear picture of the scale and magnitude of the burden of occupational
disease in that area. In addition to the community-based work on disease, Arkles

investigated the quality of life of mineworkers living in Lesotho and who had been

permanently disabled by mine accidents. In the same study, Arkles described a systematic

transfer of handling of the consequences of occupational injury to the communities from

which the migrant workers originated.

This thesis is a study of the prevalence of occupational lung disease in a random sample of
rorkers and also an assessment of the burden that the disease has placed on
individuals, households and communities in the magisterial district of Libode. It also assesses
the economic consequences, for modern mining employers, of providing for the compensation
liability that currently exists. This survey in Libode is unique in that it provides the first
occupational lung disease prevalence data for a random sample of black South African former

gold mineworkers. The study is also unusual in methodological design in terms of theextent ———————

to which community organisations (political movements, unions, civic organisations,

_ traditional leaders, etc.) and public authorities (health-related departments within local,

regional, provincial and national structures) participated in the planning, implementation and

service provision based on the study findings.
41 2 DAlits S
1.3 Political economy of gold mining

Following the discovery of the Kimberley diamond fields in 1879 and gold on the

_I

Witwatersrand in 1886, South Africa was transformed from a largely agricu

into a society with a capitalist mining industry at its centre, upon which the rest of the
Southern African sub-continent became economically dependent. The ore body on the

Witwatersrand is of low grade, but is very extensive, making it the world’s largest gold field. —————

The gold is contained in narrow seams in reefs that stretch, in an arc, for over 300 kilometres;
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from Heidelberg and Kinross in the east to Virginia in the south-west. The Witwatersrand

gold fields are also unique because of the depth at which the ore is found, with payable reefs

occurring at various levels down to 3500 meters and beyond.15 /16

determined by three key factors: the low-grade of the ore, the high overheads and the fixed

price of gold until 1973. In order to work the Witwatersrand gold fields profitably, mining

had to be carried out on a sufficiently large scale to make unit costs low enough to deal with

of capital, specialised mechanical equipment and substantial

quantities of labour were required.17 The price of gold was fixed (in pounds sterling before the

1 5

+ TAess
the low-grade ¢

First World War and in US dollars after the First World War) because of its status in backing

currencies in international monetary relations. Although the demand for gold exceeded

sunnly. the high overhead costs could not be recouped via higher gold prices. The key to

SVppiys v ni $

making profits was to control working costs, of which labour represented a major element.

Innes has argued that control over labour costs was extremely important to the mining houses.

Labour constituted up to 60 per cent of operating costs in the early gold mines, and hence

control over the price of labour was the single most important cost factor that the industry

could influence. ' 0
labour relations since gold mining began on the Witwatersrand, and continues to do so.

The large-scale nature of the South African gold mining industry resulted in the development
of the mining house as an institution in the South African economy. The mining house

—pmmeﬂwﬁmeaﬂe%km%mobﬂm&ﬂmpﬁammm. by pooling scarce

resources and expertise, they were able to lower operating costs and spread risks across

several mines. The mining house structure made South African mines a
foreign investment.'” The six large mining houses (Rand Mines, Union Corporation, General

Mining Corporation, Gold Fields Corporation, Johannesburg Consolidated Investments and

{1 I\ﬁl\ -

million pounds sterling (1920 pounds) i
20

of gold mining on the Witwatersrand.

1.3.2 Health consequences of the cost structure ofgoldmining

Smith argues that investors demanded high retumns on their often risky investments.
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Consequently, they introduced cost-cutting policies with regard to wages, diet, living and
working conditions. A crucial consequence of this was the neglect of health and safety,
especially in relation to dust prevention, which was often seen as an unnecessary expense.”!

The cost structure of the gold mining industry can be seen to have had an impact on the

prevalence of both tuberculosis and pneumoconiosis in mineworkers. As Dubos argues

exploitation of labour.’?

The discovery of gold on the Witwatersrand brought large numbers of European immigrants
to work on the mines, many from communities having a high prevalence of tuberculosis.?
The workers who had migrated from Europe then came into close contact with black

mineworkers. Exposure of the latter to tuberculous immigrants, combined with poor diet,

O m l(ino
(=]

black mineworkers particularly vulnerable to contracting tuberculosis, which spread rapidly

through the black mineworker population. An indication of the rate of spread of tubercuiosis

amongst black mineworkers is that whereas the 1903 report of the Miners Phthisis Committee
icates that the majority of workers with tuberculosis were European immigrants, the 1906
report of the Johannesburg Medical Officer for Health states that “there has been a very
noticeable increase of tuberculosis among natives.” By 1909, the annual tuberculosis
mortality rate for black mineworkers on the gold mines was 6 per 1000.%* This lead to an
inquiry into the health of black mineworkers on the Witwatersrand being included in the brief

of the uberculosis Commission.” Fu i i

had a poor diet and experienced harsh working conditions can be gathered from medical data

_ relating to diseases other than tuberculosis, such as scurvy. In November and December of

1926, there were 84 cases and 3 deaths from scurvy at Randfontein Mine alone.*®

In the early decades of this century, the need to minimise costs in the gold mining industry
resulted in crowded and unsanitary living conditions for black mineworkers. These living
conditions led to very high rates of tuberculosis and pneumonia. Living conditions coniinue i0
be over-crowded today. In 1995, members of a government commission of enquiry into safety

| health in the minin'g industry, visited a range of migrant worker mine hostels and found

that on average, each room was occupied by between 12 and 20 men and that there was an

cm2 g 27
average of 5m” of space per person.

The cost structure of the gold mining industry and the consequent neglect of dust prevention
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