lberculosis, predominantly when they cough. Bacilli may remain suspended in air for
sgveral hours. When compared with other communicable diseases, tberculosis is nol very
infectious per unit of time for which someone is exposed. However, in a context of frequent

axposure and overcrawded living or working conditions, there is a high risk of cago contacrs

bmmmg infected. 7 The species of mycobacteria that most commonly cause tuberculosis in
humans are Mycobacterfum imberculosis ard M. bovis. However, it has recently been

tluberculosia (MOTT), give rise to less severe disease than M nibercuioris but can be more

difficuit to treat. AL Egasasit in particular, is often found in association with mines, The
diagnosis of tuberculosis is wsually made using a combination of X-rays, a whercutin 1est {a
skin test of hypersensitivity reaction which indicates lifatime exposure} and a aputum test {in
order to confirm tha presence of the ubercle baciili and to test their drug sensitivity).

zone of the lung. This is followed by the development of an area of tuberculous

bronchopreumania known as the primary iesion, in which the organisms proiiferate. The

primary iesion may become calcified and thereby surrounds the baciili, in which case a patlent
has no symptoms bul gives & positive Mantoux test on tubecculin testing and retains a latent
Infeclion unless given anti-microbial therapy. If the primary lesion is not conlained, the
organisma migrate 10 regional nedes in the hilum of the lung and then via the lymphatic
aystem Into the systemic circulation and may ultimately be distributed throughout the body. ™

The clinical manifestations of uberculosis range from asymptomatic patients reactive to a

tuberculin test and a amall, nondescript density barely visible at X-ray, to those patients who

exhibit massive pneumonic and necroile pulmonary disease. In an otherwise heslthy
population, about 5 to 10 per cent of infected people ultimately develop achve disease.
Resistance to the tubercle bacilli is parlly genetic and partly the result of favourable socio-
economic condlttons.” Initial discaze symptoms include tiredness and loss of appetite. As the

disease progresses, chronic cough, productive sputum, weight Ioss and haemaoptysis become

evident.™

The sarhisct Hiherculosic lesions annear a8 tiny dencities a0 small that theyv sometimes do ot
g gartipst huberculosic legiong appear 38 tiny densibies ao amall that they zometimes go not

cause g chest X-ray to appear abmormal. As the disease evolves, cavitation and Lisaue
destruction become rediologically apparent. Successful chemotherapy will resull in the
elearing of the inflammalion and areas of tissue destruction will gradually become librotic,
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Tuberculosis is second only to trauma in the number of lives that it claims on South Afrlcan
minss. Data from the Chamber of Mines indicate that in 1993, teberculosls notification of

moernelity amongst gold miners was 25 per 100 000 whereas the notification rate for active

dizsanse wag 1100 gar 100 0005 TH
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notification rate in the peneral South African population was 311 per 100 200.% Al the

countries in the Southern African Development Community {SADC) have high notification
rates, ranging from 172 per 100 000 for Malawi (0 380 per 100 000 in Botwana.* Many West
African countries have significantly lower notificalion rates fe.g. Nigeria has & rate of 12 D

100 000). For countries in Eastern Europe and the furmer Soviet Union, rates vary from 19
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notification rates range from 5 per 100 000 in Norway lo 22 per 100 00 in Spain, Clearly,
notification rates often underestimate the true extent of the problem. That does not, howaver,

rates in the South African mining industry being considerably higher. Il is also interesting to
note that when one sorts the notification rates per country, it is found that, apart from Eritrea
fwhich has a nouification rate of G0B per 100 0DO), the next six highest figures are for

ieg in the SATH lng;nr! Thiz rng”\n- arcounts for 33 pet cer ent __f all ng‘[iﬁgi_ﬂ cates of
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tuberculosis in Africa. The SADC countries are all linked through migrancy and mine wark.

There is evidence To suggest that the above data for the gold mining indusiry underestimate
the cument incidence: a recen! autopsy siudy indicated that 40 per cent of those with
tuberculosis had not had their infections detected when they were alive.™ A mortality survey
of 3971 white South African gold mineworkers found an increased standardised mortality
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up (41.9-394.1) and an SMR of 306.4 after 20 years follow-up {192-463.9).% Tt is likely that
the risk in black South African gold mineworkers is even higher, given the higher silica

EXpOsure, higher background rate of tuberculesiz and the increasingly high incidence rate of
HIV infection.® The Commission of Inguiry ints Safely and Health in the Mining Indusiry

expressed "grave concem over Lhe failure {0 control tuhercu[osis in the mining industry”,
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Although an association between silicosis an
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epidemiplogical studies discussed above, the epidemiological data pertaining to dose-response
relationships between tuberculosls and comulative sllica dusi exposure in the absence of
silicoals, is less well described. in South Africa, where large numbers of workers are exposed

to silica dust, the assogiation berween fuberculosis and silica dust exposure must be viewed as

an issue of major public health Importance.

Experimentsl studies have shown an ass0cia
and increased susceptibility to mycobacterial infection.”™® It has been suggested that
depending on the dose of silica dust, silica particles can destroy pulmonary macrophages or In
lower doses, can cause changes in thelr metabolism and function, thereby reducing the
capacity for effective anlibacterial defence.”™ The presence of silica particles in the lung has
alzo been shown to lead to an alteration of celi-mediated immunit}r.ﬂ There is, furthermore,
evidence to suggest that resistance to mycobacterizl infection decreases in direct proportion to

10t ] | 1 ] F l dust oz
A study of Danish foundry workers™ hes shown that morbidity from twherculosis in workers

criticised for ile definition of ‘without silicosis® in thal the presence of silicosis was
established during initlal examination and the incidence of Wwberculosis was measured duting
a ton-year period. Earlier in this chapter, the poteatial for silicosis {0 progress has been

dizeussad. This could have alfacted the gilicosis slanrs of the study subjects over the follow-

s T — Tim

up period.

A retrospective study of
among workers expesed to high dust levels, compared o those exposed to low dust levels -
after adjustment for age, length of service and radiological silicosis. High dust-level workers
were defined as drillers, mining team workers and stope team workers. An analysis of a sub-
TV stalus data were available showed lhat the rate of
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wherculosis was unlikely to be the reselt of confounding due 190 HIV infection. Recent
consideration of the risk of mberculosis in relation to silica dust exposure and silicosis in
while South African mineworkers, led to the conclusion that exposure {o silica dust is a risk

factor for the development of tuberculosis in the absence of silicosis even after there is no

longer expostre o silica dust’” Results show that silica dust eXposure in mineworkers who
did not have silicosis at necropsy was an impertant risk factor for the development of
tuberculosis and that the effect is dose dependent In those without silicosis, the risk of
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tuberculogis was four times higher in individuals with the highest dust exposure level.

Mining iifeatyie is aiso a risk factor for wbercuiosis. in addition o siiica expoaure other key
factors involved in reactivation of latent tuberculesis in gold mineworkers, are poar nutrition,

physiological stress, concucrent diseases and a compromised immune system. In the context
of this debate, 1t is impnrtanl: to recognise that no novice mineworker is employed with active
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tuberculosis. ‘This is interesting, given that only 5-10 per cent of people with latent
tuberculosis in the general population ever develop aclive tuberculosis, The new generation of
DNA finger-printing studiea are beginning to shed light on whether new infection or
reactivation is the cause of tuberculosis on the mines In South Africa, A study by Murray ¢
af. using DNA finger-printing, revealed that up to 07 per cent Of recenl cases of active
tuberculasis on Sowth African gold mines were the result of current transmission rather than

. . F Tatent tul ]:iis‘.il'i"

It has been argued that the high rates of wberculasis on the gold mines are merely a reflection

recrulted. ™ An autopsy study of tuberculosis prevalence among workers on asbestos, coal and
gold mines, showed significant differences in prevalence of tuberculosis according to the type
of mineral mined, However, the author comments that “this reflects little more than the

epidemiclogy of tuberculosis in their areas of Alrican lshour recozilrment. "% Others argue that

thera are factors inherent in gold mining that are associated with the high prevalence of

[H1]k] _1_ .- ab _a sl _

luberculosis amongst gold miners. Support for the conclusion that ine hugh level of

tuberculosis in gold miners is inherent in the nature of the work, is supported by the finding
that notification rates for wberculosis in gold miners are not only 2-3 times in exceas of those
of the general public, but also consistently and significantly higher than thoss of coal

minets,""

Tuberculosis and the gold mining industry are linked by a unique 3et of political, social,
economi¢ and bilologieal processes. Latent tubercuiosis can be reactivated by exposure to

dust, and the physiclogical stress that is common in the indusiry as well as the afore

mentioned conditions, also nredlsmse wirkers to new infection. Packard has said that there is

a backiog of disease in South African workers and their families that i3 unsurpassed
internaticnaily.'™ The increasing prevalence of HIV infection in the country generally and

among mineworkers in perticular, is likely to further aggravate an already serious sitwation,
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given the increased susceptibility to tuberculosis of those infected by HIV, A cecent study of
the effect of HIV infection oo silicosis and tuberculosis incidence in black South African gold
mineworkers, found thal HY increased the incidence of tuberculogis by five times and
silicosis increased the incidence of tuberculesis by three tirnes.'™ The presence of both

silicasis and HIV increased the incidencs of tuberculosia by filtesn tries.

According to the American Thorecic Society standards, Chronic Obsiructive Pulmonary

Isease tCUt'U} is defined as a disorder characierised by abnormal tests of expiratory flow
that do. not change markedly over periods of several months of ohservation.™ COPD
encompasses chronic bronchitis (symptomas), emphysema {pathalogy} and airways obstruction
{physiclogy). Lung furnction tests show reduced air flow resulting from increased resistance

cautsed? by hronchial narrowing, g0 that emplying of the lor ngs iz slowed down during
LAl I.I'J' ujw.‘l.u||]|;|.l, TloAELLr YT iNdm Hw = r  wers ] 'B

maximum foeced expiration {FEV,).

Chronic bronchitis is cheracterised by a sputum-producing cough, present for ai least 3

montha of the year for at Jeast 2 years. Mucus hypersecretion caused by Ioflammalory
processed in the central airways,"” impaired ciliary function and reduced lung defence
mechanisms, are key features of this condition.'™ Emphysema is defined as a pathological
state of the lung, characterised by an increase in size of girspaces distal to the terminal
bronchioles, either from dilation or from destruction of their walls. The reduced oumber of

alveolar wall intercepts in the inflated lung, results in destruction of elastic recoil and a

narrowing of lung airways and concomitant alrflow obstruction end reduced FEV), The key
clinical symptom is dyspnoea. The early stages of entphysema are nol seen on an X-ray film.
In more advanced disease, there is depression and flattening of the diaphragm, and areas of

iranslucency due to loss of alveolar tissue, are apparent. The lateral view of the lung shows an

increase in retro-stemal space. [t is important to note that an X-ray does not give a reliable
diapnosis of COPD. Therefore, COPD should always be confirmed by lung function testing.

Hnizdo and Murray correlated clinical and autopsy COPD findings and were able 1o show a
strong exponential relationship berween FEV; and the degree of emphysema found al
autopsy.”’ Even a small degree of emphysema identified at autc-psy had caused a measurable
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with the development of chronic bronchitis and emphysema although other environmental and
occupsational pollutants, especially high-level dust exposures have proved o be secondary risk
factors. In this conlext, it is important (o notg thal exposure to gllica dust and tobaceo smoke

are associated with a significant increase in the prevalence of simple chronic bronchitis and

that the combined effect Is synerglsuc. Tabacco smoke has been shown to inhibit the ciljary

action, reduce the antibacterial action of macrophages and release elagtase from leukocyres, '™

236 ml (95 per cent CI 136-337)."" In comparizon, the average loss because of amoking of

Aerd orodoat

one packet of cigareites per day ower 30 years, was 502 mi {35 per cent CI 461-644). Thus,
the additive effect of silica dust and smaoking can be as high as 581ml, Whether or not a
workplace exposure constitutes a hazard for the development of COPD, has been shown to
depend on the Lype and level of exposure.’ - ' 'Epidemiclogical studies of American coal

wrrlare hava chown g Adrss-rannm . relotinnehin between 1:1110 funotinn imtainent and
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increasing coal mining dust exposure.’

5.5 Conclusion

This chapter has shown that there is a high silica content in the reef formation of the
Witwatersrand geld fields and that there gre high prevalences and incidences of occupational
lung diszases which result from the inhalation of silica dust. Thia chapter makes it clear that
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dust management mechanisms and reguIatium have been in place for mast of that time, the
prevalence of silicosis, tubercolosis and COPD presented above, indicate that peither past nor
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present practices are safe.

While existing TLYs are supported by studies of in-service workers, they may over-estimate

safe levels, considering the evidence that preumoceniosis may progress afler the cessation of
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silica exposure. The suitability of the exisiing i & Soulh Alrican context ar

called into question when one conslders that the present international silica safety
recommendations reflect the resulis of research eonducied in couniries with a low prevaience

of tuberculosis, As has been discussed, thete arg higher prevalemes of ocoupational diseases

estimated cumulative silica exposure has apparently been similar, Thers is & need for more
information in order to establish the true nature of eaposure-response relationships and to

assess the role of the latency period so as o detecming whether existing dust level standards
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are adeguate.
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Previous legislaiion has been criticised for its arfificial separation of occupational hygiene
surveillance from the survelllance of occupational disease. This has lead to0 & culture within

the South African mining industry whicch has concentrated on monitoring dust levels rather

than monitoring disease prevalence and flnding engineering solutions to reduce dust levels.

Tho onacbnant &F tha MHEA intradured an inmovative anmenarcrh 0 the nravantian of
I O the MESA IN ucea an Immnovalk approach W e prevenion of

4 1y LAMAArRLLYmLE e " Bl LR - L

occupational disease and injury including the right to leave a dangerous workplace. Eowever,
it iz perhaps somewhat unrealistic in respect of the onerous duties it places on all
stakeholders to give effect to its Intention. The MHSA has been said o represent a new
constitution for the mining industry which will effect changes that mimor the broader
transformation of South African soclety. The chailenge of the MHSA is to ensure that
knowledge of dust moniloring and disease prevaience are adequately communicated to and

~ understood by rank-and-fils mineworkers and members of labour sending communities, 5o as

to allow for informed judgements to be made as to what constitutes a dangernus workplace.
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CHAPTER 6
An Economic and Demographic Profile of Libode

“The work involved in this survey was difficult and ime consuming out of all proportion io
what might appear possible to ariyone unacquointed with the special circumsiances

along primitive roads, mary af which become afmost impassable for this kind of transport In
the raimy §eason .. (racing the native repairiates was frequenily iroublesaome, because ey
often change their names when going to work and in many instances it was found recessary io
seek the aseistance of a local trader or offficial in order 10 identify the Individual ... Despite
these Inherent difficulties, the work has provided a greatf deal of useful and inreresting

L I S— AH-IJ.'

r L
infornsation régarding luberculosis in the Transkei and Ciskel
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South Afrdcan Institute for Medical Research (SAIMR). Tuberculosis in South African natives

with special reference (0 the disease amongst the mine labourers of the Witwatersrand. 1932,

6.1 Introduction
This chapter describes (he economic, political, demographic, ecological and climatic

conditions of the field site. Chapter one considered the economic environment of the Eastern
Cape Province and found it to be underdeveloped, with an eroded subsistence econumy and
heavily dependent on mine wage remiitances. In this chapter, the provincial picture wiil not
be re-examined but gitention will be focused on the study district of Libode. Frovincial data

will examine the economic burden of cccupational disease experienced by study subjects and
their households. The economic impact of accupational disezsa on state health services in

Libode will also be evalualed in Iater chapiers.

The research environment in Libode in 1998 was in many ways very similar to that
experienced by the SAIMR lnvestigators {n the early twenticth century.'! Research dispussed

in previcus chapte
primary dependence on mine wage remittances, the very limited subsistence income [rom

_ agricullure, and absence of the polentially most productive members of the community, who

wage jabour elsawhere.u These characteristics are conspicuously present in

ihode had a population of 119 202 oeonle, of
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Libode. In 1995 the magisterial distri
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whom 1.2 per cent lived in an urban area.* The village of Libode lies 20 kilometres south-east

of Uritata by road, on the route to the town of Port 5t Johns. The village serves as an
administrative and commercial centre for the sumrounding rural settlements of the district.

Urmntata is the major business centre for the eastern part of the Eastern Cape (known a5 the

Pondoland sub-region of the Transkei.

Linhode disrrict, which has 1.9 per cent of the population of the Eastern Cape, contributea less
than 0.6 per cent to the provincial economy. Such economic activity as there is, is based in
subsistence agriculture and the government services. In 1993, the provincial unemployment
rate was A1 per cent of the potentially economically active people over 15 years old. It has
been estimated that in Libode district one wage was supporting ten pEﬁpiE:’ Examination of
the sex-ratio in the Libode district reveals thal between the ages of 20 and 44 years, the male

~ popuiation of Libode district is 30 per cent less than the female population, indicating a
significant degree of male migrancy. While it is |mpnrtant io note that we do not know the

a lower limit for the prevalence of male migrancy.

- s

Tha climate of the disicict i5 temperate, with rain in the summer. The average rainfaii s 700
mm per annum with the maximum occurring between October and Merch. The vegetation of
he area is classified as Eastem Province Thoroveld, consisting of dense, sourish mixed

grasses, The most commen land tenure System in operation is one in which every family head

has ihe right (o giaze caitle and cultivate & piece of land. The traditional leadership confers

this right and retention of the right of access lo land requirea maintgining a household in the
area, which thus forms one pole of the oscillating migrant labour system in the rutal areas.
People practice stock farming all year round and maize cultivation between Septemnber and
April. Yields are lacgely dependent on the efficacy of ox-drawn ploughing and the availabillly

of a high labour input at peak periods in the crop cycle. Labour at peak periods is often in

short supply because of the high level of male migrancy, so that maize yields are often low. ®

There are no available data on the overall literacy rate in Libode bt a recent survey of the
number of yeacs of schooling received by female heads of households in Libode revealed that

27 per cent had no schooling and & further 50 per cent had fess than five years of schooling.”

It has been estimated that 60 per cent of male migrant workers from the Easiern Cape are
iltiterate, The pupil-igacher ratio for the Eastern Cape Province for 1991 wes 39 pupils per

il
|
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teacher as compared to & national average of 32,

- P, [ Y. -
The majoriiy of Libode iesidents live i

of wattle and daub, thatched with grass. A corrugated iron reof is regarded as a stalus symbol,
Only 45 per cent of Libode households repont having access ko clean drinking waler, 25 per
cent teport having access (o flush or pit toilets and onfy 6 per cent of houssholds have

lomimingr L
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No heatth data are available for the Libode district. Provincial level daia for 1991 indicate that
life expeclancy in the Eastern Cape Province is 59 years, as compared {0 4 naiional average of
63 years, while the infant mortality rate is 58.2 per 1000 live births, as compared to a national
average of 41.8. The number of hospital beds per 1000 population is 4.6 and the number of
medical officials per 1000 population is 0.3, as compared 1o a national average of 5.1 and 0.6,

no hownital and makes vze of the 5t Bamehas l-l'mml'al
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in the nﬂtghbouring Ngqeleni district. The haspital in Nggeleni is very far from the homes of
the majorily of Libode residents and transport facilities are poor, infrequent and expensive. St

infectious conditions. The hospital has 130 professional nurses and 5 dociors, There are
fifteen satellite clinics in the Libode district, which are visiled once a menth by a doctor from
St Barnabas hospital. A recent survey found that the average household in Libode lives a
distance of 1.24 hours in walking tirme from their nearest clinic.'” Material constraints often

affect promotive, preventive and curative health care - only two of the clinics have electricity,

a.n.‘

four have telephones and none have running waier in sddition
P

staff and many essential iterms of

=

access routes and trapsport services for patients an

equipment are lacking."

The Libode Rural Transitional Local Council was demecratically elecled in 1995. The
iraditional suthorities are served hy three chiefs and 29 headmen. The iraditional leadership

b= R

plays a legal role, through the administration of iribal courts, and a developmental role, via
their participation in he construction of infrastructure and land allocations in the areas in
which they continue (o have considersble authority. Civic structures are represented in Libode

by the South African Mational Civies Organisation (SANCO). This social division can be seen

as a clash of polifical cultures between an hereditary leadership, which was employed by

colonial and more recent apartheid govemments to administer rural Africans, and a madern

palitical culture ostensibly based on representation, delegation and recall, represented by



SANCO, Both traditional leaders and SANCO are represented on the Libode Developroent

Forum.

have been found to be disproportionately high in urban ghetios, rural "poverty pockela” and

. s s \ . " L4 o 4 Y P
impoverished Nanve AMLCICAN [ESETYALONS. SUCHL COMMUNIDES are GlSproporicnacly

affected by unhealihy air, dangerous chemicals, toxic wastes, ete." A key area in which low-
income communities have been shown to (0 be exposed to elevated environmental hazards, is
at work.'® There is an increasing body of environmental research results which suggest that

ties are the result of decision-making which is shaped by the values and

R g [ gura B TFY

IV ITLIIIICAL Ll LII:N{“I.I-IW Al AW PRl BT

ethics of state and employer bodies. While the migrant labour sysiem may blur the concepts
provided by American ressarchers, | would argue that the Libode cormunity {and indeed

expogure to environmental hazards in the workplace.

6.3 Conclusi

__a_ oy -t‘lu.

l HJS l;:napu:r IIH A0L QUL LOT nign

have a primary dependence on the mine wege remittances af migrant workers, a very limited

-
'
3

subsigtence agriculturo base, high levels of iiiteracy and limited access to health care. It has

been argusd that the socic-economic conditions in Libode make study sublects very

atignal health threats and that, in a context of poverty, the significance of

| Sputh African 1astite for Medical Research, Tubarculosis in South Africun natives with speciel reference o
tha discase amongst the mina labourees of the Witwatarsrand. Joharmesburg: SAIMR, 1932:184.

wilson F, Ramphele M. Uprooting poverly: (he Soulh Afncan challenge. Cape Towm: Heinaroenn, 1985,

Y James W. Dur precious metal, Cape Town: David Phillip Publishers, 1992.

* Hurnan P, Yenza project: phase oo report, Libode districl, Siellenbosch: Yenza Foundalion, 1997,
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Corplan Nggeleni local ezuncil. Ragid appradsal of Nggeleni local council. East Londaon: Alexis! Corplan
| Govermment Transformstion Projed, 1997,

? Human P. 1397 ap. cit.

? Hutnan P. 1997 ap. cit.

? Data provided by the Developmant Bank of South Afriea, unpublished, 1991,
" Corplan, 997 op. cil.
" persanal cornmunication, Dr Nava, St. Bamabas Hospital, Apnl 1995,

12 £ dolgteln M. Contamingisd communitissihe socisl and paychological impacta of rasidental toxic exposura,
Baulder, Colorada: Westview Prope, 1988,

¥ Grossman K. From toxic macisen 0 environmental justice. The Environmental Magezine 1992; 3:28-35,

¥ ['pited Sieiea Environmantal Protection Agency, Environmental equity: reducing rigk o all communitdas,
Washington DC: USEFA, 1992,
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CHAPTER 7
A Methodological Outline of the Study

"People were helpful once they knew whai we wanted ... one child said that a bine car would
he outside the home of the patient we were looking for, How could she be sure, I wondered?

wheels nor engine ",

Strang J1G, Tracing patients in rural Africa. Lancet 1936,

7.1 Introduction

This study may be distinguished from other surveys involving of mi

L [N [ | 1
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from olher research on mineworkers in the method it employed ta define and trace the study
subjects, This investigation is one of the few surveys which has been community-based in its

study. Active community participation in the research design resulled in the creatlon of a new
sampling methodology, which involved the development of a reliable sampling frame from

which to draw a random sample.

While most epidemiological studies have failed to examine rurai labour sending commuonities,

there are some notable exceptions, in particular, the work of Strang, Felix, Arkles, Steen ef

discharged from hospital and who had retumed 1o rural homes. Sirang’s swdy shows the
importance of persistent detective work end good community relations, Felix undertock a
stucly of pleural plaques as a marker for environmental ashestos conlamination in the village
of Mafefe in the Northem Province. The methodo
community (0 be undertaken, from which a random sample could be drawn. Likewise, Steen
et ai conducted a hovse-to-house survey in the village of Thamaga, Bolswana, in order to

identify former minewarkers. They subsequently drew a random sample from this data,

& 1lan wrhon refucod ameace ba the recorde of Rand Muotoal Hoszsoital devised a8 method of
FLl i Rl T e 1w r i
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sampling via networking techniques, Davies, in his study carried oul in the Northern Province
of South Africa has undertaken what amounts to an examination of an exiended case series, 80

large in size that despite not being & random sample, il provides a clear picwre of the scale



and magnitude of the burden of occupational lung disease in that area. The atody in Libode is
unique in the extent to which community organisations (political movements, unlons, clvic
bodies, and traditional leaders} and public authorities (health-related departments within local,
regiondl, provinelal and national structures) participaled in planning, implementation and the .

hi

examination of the shudy subjects. In the discussion that follows, the key fealures of this
method and its effeciiveness for meeting the snzdy objectives are criticatly examined.

7.2 Study methodology

7.21 Objectives

A cross-gectional inveatigation was conducted in order to determine the prevalence of
pccupational lung diseases in a random sample of ex-mineworkers in the Libode district. The

ECi10 0CC al jung disease in a
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undiagnosed, uncompensated occupational lung diseass in the area. The cbjectives were as
al iu

random sample of black former gold minewarkers resident in a rural lsbour sending area.
Secondly, to conduct univariate and multivariate analysia in which radiclogical evidence of
poeumoconiosis, wherculesis and emphysema is tested for association with age, total longth

~f ganisinn brma nf aaryire nmnlrmu- H-tlnru and age, 'T'hirdltr o EXarmine o kav mastnres of
of service, lype of 38ryice, smoXking history an 10 SXAMINS PO KoY INaasures of

lung function; FEV; and FVC, pach in relation 1o smoking status, radiclogical tuberculosis,
pneumoconiesis and emphysema, age, weight, height, length of service and type of service.
Fourthly, to quantify the economic burden occupationzl disease fo study subjects and
extrapolate that to the population of ex-gold mineworkers. Fifthly, to quantify the
compensation lability and to assess the impact of raising the dust levy on the economic
viability of the mining industry. smhl;,f. to explore the reasons for radiological Inter-reader
ifi iozes, Seventhly, 1o find out if any of

the mineworkers in the study group might be eligible for compensation and to help them

claim such compensaiion. Finally, 0 document processing of compensation claims and

thereby assess the empirical evidence of the functioning of the compensation system,



7.2.2 Preparation

The preparation for the medical fieldwork was begun in May of 1595, and the actual
fieldwork was undertaken in March 1996. The prevalence of occupational lung disease was

determ y meang of the medical examinations performed batereen March 11 and March

:l’l.l:l.l'l
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24, 1996. After consultation with employees of both TEBA and the NUM, Libode was chosen
as the study area because it was felt that it was typical of the mine labour sending

recruitment patemn for the area reflects be mombers and types of employment in the former

Tranekei generally.” TEBA Recruitment records for this district are stiil avaiiabie. This was

fortullous, as these records are usually destroyed after five years.

The study popufation consisted of all mineworkers recruited by TEBA between 1969 and
1980, There were 11 706 records for the Libode magisterial district for this period. The time

long latent period to manifest. During the period 1969-1980 it was illegal for black
mineworkers to contract with gold mines ouiside of TEBA. Thus for the study period this is a
complete record. Subsiguent recruitment practice has made it possible for workers to coniract

Froe nvina oralarmeant withot psineg TEBA .,
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A sample of the men was chosen by numbering the available records and generating random

numbers using the statislical package S-Fius lo select the sample.

7.2.5 Sampie size
A sample size of 400 was calculated, using Epi Info, on the assumption that we needed to be

. A
B3 -Re ant waith Yo net cent coptidence Hmiuls soual 10 3 mer

cent [n order to gllow for the possibility that some mineworkers might be dead, missing or

still working, a further 400 names were drawn and submitted to the community for tracing

purposes. The total number in the random sample was, therefore, B0,

—
]
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7.2.6 Volunteers

In addition to the random sample, members of the Libode community who had worked in the
mining industry were invited to take part in the study as volunteers. Inclusion criteria for

volunteers were a work history of at least 1en vears in a high-dust job, defined as drilling,

T Ay R arar i

lazhing or winch driving. Proof of service was required in order to oivain entry io the
volunteer arm of the siuedy. Volunteers who met the aslection criteria were taken on a “licat

volunteer arm of the survey was included in response [0 a request for such a component from

community structnres, The seiection criieria were designed in consultation wiih them and ihis

illustrates the need to work with the study community in this kind of fieldwork. The TEBA

Volunteers were screened by a mernber of the Libode Development Forum, working with a

e anlnn ~f b vapanmed tasve Racones tho inclotisne ermang for tha volunld zantinn nf tha
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| study were such that they could bias the study in the direction of long service and high-dust
exposure, this arm of the survey was not included In the statistical analysis.

7.2.7 Study awareness and tracing techniques

In order to initlate the study, the key organisational stakeholders (Department of Health,
Mational Union of Mineworkers, Chamber of Mines, The Employment Bureau of Africa
{TEBA)}, Libode traditional leaders and civic structures, Libode Development Forum and

Libode health workers) were approached and a series of meetings were called o communicale

with representalives of ail the major stakehoiders who might be affected by recommendations
emanating from the research prafect. Such stakeholder meetings also conferred legitimacy on
the projecL A field worker was employed from January 1996 to communicate the aims,
objectives and Hmitations of the study. The fieldworker was an ex-mineworker, resident in the

Libode district. He helped to overcome the practical logistic problems involved in tracing

subjects living far from the hospital where examinations were to take place. Subsequent to the

arganisational stakeholder meelings, a general meeting was convened at disirict level, to

which all ex-rmines
were communicated through a series of community meetings held in each of the settlements

that took part in the study. Between 50 and 100 men came 0 each seltlement meeting,

B



depending con the size of the settlement. At these gatherings, the aims of the study and the
potential benefits to individuals and the broader community were discussed in isiXhosa. The
meetings peovided a forum in which to anticipate and deal with the expectations that could
patentially have been raised by such & study. The differances belween 2 study and & service

H.... 0

Civics Organisation leaders) were enlisied o assist with the communily meetings and the
tracing of men in the random sample. The Community Health Matron of the local hosplial
assisted them in this task. Identifying information from TEBA contracts was supplied to a

wrmmnnneintivs Af hailh of tha ahovs sacroaicorinse e 2a0b ealtl eivant within tha [ ibndas
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district. TEBA contracis list the individual's name, setflement, headman and chief Tracing
was facilitated by a widespread awareness of and enthusiasm for the aimsg of the siudy. Pilot

tracing was carried out in February of 1956,

7.2.8 Informed consent
‘Wrilen informed consenl was obtained from all study subjects and velunileers. The lext of the

consent form was read 1o each study subject in isiXhosa and a signature or mark was obiained
prior to commencement of the medical assessments. A copy of the consent form is altached as

appendix 1.

7.2.8.1 Medical sxaminations

The medical examinations ook place at St Bamabas (Milzza) Hospital. All the men in the
random sample were transported to the hospital by TEBA, who did this under contract. The
volunteers were reimbursed for their transport costs 0 and from the hospital. The study

subjects eIl underwent spirometry, radicgraphy and a gemeral medical examination to

determine whether or not the subject had an eccupational lung disgase. A mining occupational
history was taken for each individual by n trained fieldworker, who was himself an ex-

t Thiz information 80ts &3 a rurdl address and is sufficient (o trace & atudy subject.
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mineworker resident in Libode. The information supplied in the work history waa later
corroborated from TEBA records.

Each person had a full size posteroenterior 123 kV chest radiograph taken, which was carmied

el 2 L _ __ _
1

aut by the radiographer from St Barnabas Hospiial in accordance with ILO specificat

s
The chest radiographa of the random sample were read into the ILG classification of the

pneumoconioges by three readers: one an experienced registered pulmonologist and

cccupational i
authorised B .reader, and the other an expetienced, registered radiologist. X-rays were read in
a blinded, independent fashion. A fouzih reading was undertaken by the radiologist anached to
the Medical Bureau for Occupsational Diseases (MBOD) according to & shortened version of

Al TE A Temaoo— 1l I Flnamifisadise AF Bodinoranho of
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reading was not designed as part of the study and the researcher had no conirol over the

conditions under which it was executed. Consequently, it is wsed only for comparalive

purposes in the discussion of the radivlogical results that follows. Spirometric tests which
included FYC and FEV," were performed while the subjects were seated and wearing & nose

clip. Bacterial/viral filter mouthpieces were used, All tesis were undertaken by 2 trained

technologist using & Vilalograph compact spirometer {Buckinghamshire, UK} which was
calibrated according (0 American Thoracic Sociely criteria. Respiratory function teats were
carried out according to American Thoracic Society guidelines.® Full, detailed instructions

» bimlc wars rocdieed ke
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were given in isiXhosa, the home language ©f e parid
perform three acceptable curves, the best of which was selegted, In only B.3 per cent did the

two best curves differ by more than 5 per cent and these cases were excluded from further

analysia. Given the exclusion of this group. the results are likely to be conservative in relation

th the aviant of dicases ¥ Tha height weloht and blood pressure of each siwdy subject was
P L CALCLIR L WL ERLLL LAl o kb - L]

recorded.

Medicat benefit forms for the purpose of applying for workers' compensaiion were campleted

I Lung function tesis can be used to obtain several measures of lung function, inchwding the farcad vital
capacly (FYC) and the forced explratory valume in one second (FEV1). Lung functien abnormalities can be
sither ahstructive, restrletive or both, Cenditions which limil airflow cause & reduction of FEYL relative o

 ¢he FVC. Such o reductlon i3 an indicaior of an obstructive dlsease pattern. In the cage of a person with

emphysema, the Talel Lung Capacity {TLC) I3 well preaanrudl b l':'EVl is d-ecrm:!&d becnse of £ qulaf
elasticity in the lungs. The FVC |5 hetter preserved, Conditions in which there iy 2 ahlrmku,g{: nd' the jungs Ih_.u.
a reduction in TLC) cause a reduction in the FEV1 and the FVC in equal propartions (as it the case with
silicosis), This is indieative of 8 Tosiriclve disease patierd,

5



for all study subjects and, together with the chest radiographs and spirometry resulis, these

were forwarded to the compensation authorities.

A medical history questionnalre was administered, in isiXhosa, to every study subject by &

trained field worker, The questionnaire was ransiated inio isiXhosa and ihen (ranslaied back

into English by an isiXhosa first-language epidemiclogist. This translation and back
sranslation were undertaken in order to enaure that there were no ambiguities in the final

version. The medical history quéstionnaire included detailed information relating 1o previous
compensation and hospitalisation history, and cument respiratory disease symptoms. The
respiratory disease symptom queslions were adapied from those recommended by the
American Thoracic Society (ATSL' The aim of the queslinnnaire was to evaluate the
respiratory sympicing protile o
this symptoma profile. Respiratory symptoms evaluated in the que&tlnnnaire included cough,
phlegm production, haemoptysis, dyspnoea and wheezing. Information relating to amoking

habits, previous compensation received for occupational lung disease and hospitalisation, was
also recorded, The full questionnaire is included as appendix 2. A questionnaire dealing with

the impact of occupational lung disease on the study subjecls and their households was
administercd to those found to be suffering from such diseases. This questionnaire is the input
ino a compensatian liability model and an occupational disease burden madel that were

developed in this thesis that ars elaboraled upen in chapters 11 and 12,

7.2.8.2 Data capture and analyslis

and STATISTICA. Data were cross-checked in order to detect and correct coding errors. The
high level of illiteracy and inumeracy {60 per cent of the random sample couid nof sign their
names on the consent form} precluded any community involvement in the analysis of these

A a
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 $.29.3 Reaults report back

The Libode community was kept informed as to the results throngh community meetings. All

— [

el s
nade available ¢

L
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papers written from this study were

deposited with the traditional leaders, the SANCO leaders, the Libode magisirale, the TEBA
ataff and the heslth workers for the distict. All medical results were kept confidential and

[



only released to the mineworker concetned {or whers necessary, his widow) by a trained,
Libode-based field worker employed for this purpose. Five post-fieldwork community
meetings were held in order to infarm the broadsr community of the epidemiclogicai findings.

7.3 Liscussion

—7.3.1 Methodological premise

In underiaking this prevalence study of a random sample study of ex-mineworkers, the Initial
methodological problems revolved around hew Lo trace study subjects. The study design was
baged on the assumption that the details contained in a TEBA mine recruiting record were

T on to be found, onee he had Ieft the mining industry. Recruitin

S'LII._.I'IEIB'I'IL [U EOADIE & |.rl; SArll AW L ILALEL NNy LAl L= 1

records have been used by the mining indusiry to call back inte service workers who hay

%

1]

particular skills that are in demand. These records also enable the mining indusiry 10 confact

the relatives of a deceassd person and to know where 1o deliver the body. It scemed

reagonable to assume that ex-minewotkers could be traced for epidemtological purposes,

given that this was a small step from what the mining industey was already doing. In his
report on racing luberculosis pericarditis patients who had been discherged from hospital and
had retumed home to roral communities in the Eastern Cape, Strang argues that in order to

follow up palients in rural areas;

=yau have to be rusiad and you nead to be persistent and © work ke & detectivo. Good relatdons
with tha commualty arc important and a geod doclor-patient relationship 8 fundamental. The

 afdean bush telegeaph will carry your messages further than you may think and the responss wlil

depend on how you tragted your palicnts, not just medically, but s peaple”. "

Furthemmore, the involvement of the Libode community allowed for the use of an existing,

effective communication system that members of labour sending communities use lo

P nt workare The sunrescinon ‘buch 1alagranh’ s
Dush alegraph’ 18

b e Lo
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communicate wiih membeis Who
used to describe the phenomenon of rapid communication in rural situalions in the absence of

a technplogical communications infrastucture. These communication systems allow

individuals to mainain extensive and up-to-date contact with home areas while gither in

Ei'ﬁﬁlﬁ_'fuvm" ar whils Eg;ghlﬂv for em nlg}rmgﬂt far from home, Stﬂ.l'lE wTites that:

wrural Africa has retained somedhing far more precions than e telephone, fax machine or e rapld
............ heve to talk 1o penpls and it pays o know them, since your life and weltare

&



may depend o it, 1f you da oot knew your neighbour, you cannot love him. "%

the knowlsdge that local peaple possess regarding their
own healih and community mumm.” This theme will be returned to later in this chapter.

*E
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7.3.1.1 Political obstacles and how they altarad the atudy methadology
Initiaiiy, the acing method for thi
perform the tracing a5 this agency had both the expertise and the lagistical ability to find ex-
mineworkers and bring them to a point for examination. Howsver, this proved to be

n e M
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impossible, for political reasons. Deapite the submission by the Chamber of Minea (o the
Lean Commission calling for research into the health of ex-mineworkers in rural areas and
despite the Chief Medical Advisor to the Charmber of Mines being part of the Epidemiology
Research Unit (ERU} management commitlee which unanimously approved the project, a
i sly withdrew support for the snudy and

——E ——— -tl-. P -y J'If j;l‘rlr!es s

supply tracing services for the study. This siluation miror
her research conemlng disabled ex-minewaorkers, initially envisaged that the personal injury

records of the Rand Mulual Assurance Company could be used to provide a sampling frame
from which the names for a random sample of disabled mineworkers could be drawn. Arkles

was refused access to these records.™

Denied the use of an agm-:y to pedonn tracing on behalf of the stucly. it became necessary to

on the active assistance of the people in the Libode districl, What started as a scrious threat to

e R e ]
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the study, serendipitously helped o transform the siudy methodology and allowed for a high
degree of community participation. This produced both better science and facilitated the
development of & health intervention of benefit 1o the snkdy area. The implementation of the
study requlred extensive co-operation with the people restdent in Libode and consequently

their views were carried back lo modify the study methodology. The cx-mineworkers and

cormmunity fegders i
objects of study. This community participation resulted in the development of a highly

_ effective tracing methodology. As will be shown in later chapters, the response rate o ihe

Il prraopal communication: prof JCA Davies.

[y
B |



medical survey was such that the results can be considered epidemiologically representative

of ihe Libade adult male population as well as exteapolatable to similar mine labour sending

Communitias.

— 17.3.2 Alternatlve research paradigms

In recent years & number of research approaches have evolved in response to a eommon

frustration with the perce
inform questions of practice or social action. There has been 3 growing rejection of the

separation of researcher from the subject of research, the researcher as the only expert, and the
possihility for a research question to be value neutral. Posltlvistic social science research has

L ottt Lo hmlm bt drmmrabio i sl adherance 1o the demande af "sclentific distance’
been criticised for baing too dogmatic in s adherence 1o the demands of "SCieniIlic QISIANCE

which can result in research becoming an excuse 1o avaid social action and activism. Reason

and Rowan argue that one neads o avoid the danger of ending up wilh 'research resulis which

are statisticalty significant but humanly insignificant,’

7.3.2.1 Participatory research
In response to these criticisms, research strategles which emphasise communily participation
are galning greater respectability within health research,’”” There is a growing sense that

involving local people as participants in research and planning can increase effectiveness and,
in the long term, save time and money, although the cost and time savings may pot be
apparent in the short term. '*'” There are a range of research methodologies which make use

some sense, all health research fequires participants who are called wpan to participate in

B . sy

different ways and that all researchers fTom 'participant observer” anthropalogisis 1o
epidemiplagisis and medical doctors are also partiﬁimms.ui They argue that for research to be
defined ag truly participatory, local kmowledge must not only be acknowledged but must form

the basis of the research and planning. The cheice of research topic must reflect local
priorities and must have been identified by local people. They argue that data collection,

interpretation and analysls must be undertaken by local people in line with local concepts and
frameworks and that subsequent aclion must be undertaken by local pecple. Gaventarmaintaing

that participalory research:

LU ————
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bregk dowtl tha distinclion batwesn the researchecs and the reacurched, the subjects
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and the ohjecs of knowledge production by the participation of the peaple themselves in the
process of gaining and creating knowledge. In tha process, research ip seen oot only 3 B process of

mobilisation of action.* ¥

_ The ideal in this type of research paradigm is for all the participanis to gain greater contrel
aver their lyes through the acquisition of skills and knowledge.

existing power relatienships continue to impact on the study process, both in terms of the
relationship of the outside researcher to Ihe communify and aise in terms of iniemal

relationships of power and/ or stratification within the eommunity, They also argue that there

n hoturasn Lh,gmy ,ﬂ_l'ld -!QI-IJB-[ Pl'lCﬁﬁE‘-.au

participatory, although
especially with regard to subject recruitment and subsequent action. While the research topic

was met with enthusiasm by the people of Libode, their lack of knowiedge as o their fegal

rights under the ODMWA megnt that there was Hmited awareness of occupational health as a
igide researcher, If one examines the definition of

priority prior to the arrival of the
participatory research provided by Gavents, one sees that the distinction between the
researchers and the researched had become considerably blurred by the ead of the execution
of the research project in Libode. However, it should be borne in mind that adherence to any

narticular definition of perticipatory research was not in itself an original aim, While the

project created knowledge a

for action, these were pleasant, somewhat unexpecied by-products rather than the objective of

the study.

7.3.2.2 Actlon research

Action research is concerned with producing research which can address practical concems. It
ker brings (o the research

collzboratars bring practical knowledge and experience regarding the situal

suudied.?! The researcher and the community collaborators are viewed as having
o reaame o axnertlse and knowledge critical fo the research process. This study falls

Elﬂllpll:ll.lﬁlu.ﬂx
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broadly into the area of action research.

.3.2.2 Ctiticiams of action and particlpatory research

|

of ‘the community’ which sssumes that all those with common problems are uniled by said
problems and are without internal tensions and divisions. A community is seldom a

multiple interrelated axes of difference including those of gender, age, wealth and power.™ Tn
relation to this study, the term community refers to the residents of the Libode magisterial
district. The success of the Iracing methods illustrates the existence of bonds that knit the
residents of the district into a community. This doea not mean that the Libode communily is

l.wa.uwm o

completely homogeneous. A particularly Important sacial cleavage relevant to this .v.rucfy is the

wffilialion (o one of the two compatin

leaders.” ‘These two groupings were competing with each other for power in 2 context where
there are limited means of dispensing patronage. The siudy and the compensation that might

rigorously adhered to the policy of equal parlicipation by both groups. This highlights the
need for researchers to be aware of the potential for individual parties 10 iry and use the

researcher to further thelr own political agendas, It is also important (o recognise that ceriain

crouns thay feel that research processes in which therg ia communily collaboration are

subversive, as they can allow for the empowerment of others which can, in tum, undermine

their own power.

ned from the theory partalning to parficipatory and actlon

rassarch

Proponents of participatory research argue thal scholars must examine their motives for
conducting research, think critically about the blases inherent in the model that guides their
research, and consider the potsntial political implications of Andings. In this context, it is

interesting to ask why the mining industry last undertook a siudy of cccupational lung disease

I This speial dlvision can be seen w1 & clash of polideal cultures beiween an heredilary leadership. which was

Emﬁﬁj’ﬁd by colonial grd more Iecen :mrthead govermumenls It admin|ster mral Africans and 4 modem

palitical cullurs wsensibly bused pn repms-entﬂllnn. delegall:m and recel| represented by SANCO.



in former migrant mineworkers in a labour sending community in 1924,% In the light of the
extensive body of epidemiological research on white miners {both in-service and in
reticernent) and to a lesser extent on in-gervice black mineworkers, there is 4 need to find a

plausible sxplanation for why out-of-service black mineworkers have not been examined.

regarded by the industry as temporary workers and that the sole interest of the employer is the
purchasing of their labour power, Where health staius does not impact on the short-term

ability 1o work, it is nol regarded as relevant to the indusiry.

That Seuth African epidemiclogists have not purswed this large siudy population among
whotn there was good reason 1o believe that there was a significant burden of disease fgiumn
not pravided epidemiological data to challenge this assumplion, is a sad reflection on the
profession. However, this failure to fully evaluale the epldemiological consequences of

perhaps inherent in occupational health studies inlemationally. Occupational
wat tends (o be urban based and there is a tendency throughout the

migrancy |

world to stady workers while In service or those who live in urban areas and a failure to
follow migrant workers back to their rural communiites. The contexis in which one might
expect to find auch a follow up would include 'guest workers® in West Germany relurning to
Turkey or farm labourers in California retuming to Mexico, but a literalure search and a
guestioning of occupational heaith professionais in Germany, Turkey, Mexica and ihe Uniied
States of America, has failed to identily any such studies. Furthermore, epidemiologisia
_ juemationaliy have also lended 10 avoid research that include ‘fuzzy’ confounding social

factors guch as race or class. There has been a tendency to work on rescarch questions that

gnificant p values can be obtained, with social issues often

pmul.u:e clean daia frorm wiich §
being ignared to the extent ihat while the data may be clean it is not useful. As a result of this

tendency, there is very little in the way of research Findings to explain the magnitude of some
cecupational health problems in certain communities. A classic exarmple of this i the lack of

data on oceupational lung disease in black South African former mineworkers,

2.3 Limitations |n the study design

There are a range of limitations associated with this stwdy design. These limitations will be
discussed in greater depth in chapter seven and will only be briefly mentloned here, therefore.

The cross-sectional design only gives the disease stetus of living people who are not still in-



