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Respiratory health of brickworkers in Cape Town,
South Africa

Radiographic abnormalities

by Jonathan E Myers, MD,t Dawn Garisch, MB, ChB,2 Stephan us J Louw, MD3

MYERS JE, GARISCH D, LOUWSJ. Respiratory health of brickworkers in Cape Town, South Africa:
radiographic abnormalities. Scand J Work Environ Health 1989;15:195-197. A cross-sectional study
utilizing internal controls based on dust exposure determinations was performed on 268 brickworkers.
Smoking, age, and other information from a detailedrespiratory questionnaire and results from a physi­
cal examination and pulmonary function tests were investigated in relation to radiographic abnormality.
The prevalence of pneumoconiosis was near 4 0J0 . The roles of smoking, workplace dust exposure, and
age as factors predicting radiographic abnormality are discussed.
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A cross -sectional study was carried out to assess the
prevalence of rad iographic abnormality among brick­
workers. Despite pathologic evidence for mild fibro­
genicity of brick and clay dust under laboratory con­
ditions, clinical case reports and compensated silico­
sis in several countries for workers with many years
of service in bri ckworks, and no other history of dust
exposure, epidemiologic findings have been contradic­
tory. Some studies report pneumoconiosis associated
with exposur e to bri ck dust, while others report no or
poorly defined radiographic changes (1). Details of the
study sett ing and methods have been described in part
elsewhere (1, 2).

Subjects and methods

A full -sized poster ior-anterior chest radiograph was
taken for each worker by an experienced radiographer
using a mobile X-ray machine. Th e specificat ions laid
down in the Gu ideline s to the International Clas sifi­
cation of Radiographs of Pneumoconioses (3) were
used. Quality control was exercised by the radiographer
and author (JEM) to ensure readability. Each film was
read blind with respect to history and examination
data, and independently by readers 1 (JEM), 2 (DG),
and 3 (SJL). All the films were read by comparison
with the standard films of the International Classifi­
cation . Pneumoconiosis was diagnosed if there were

I Takemi Programin International Health and Occupational
Health Program, HarvardSchool of Public Health,Boston,
Massachusetts, United States.

2 Industrial Health ResearchGroup, Department of Sociol­
ogy, University of Cape Town, South Africa.

J Respiratory Unit, Department of Medicine, University of
Cape Town, South Africa.

Reprint requests to: Dr JE Myers, Department of Community
Health MedicalSchool, University of Cape Town, Observa­
tory 7925, South Africa.

small radiographic parenchymal opacities of pro fusion
4 (1/0) or more. Interreader variability was assessed
in an examination of the data for con sistency (identi­
cal scores between readers) on a 12-point scale, corre­
lation by means of linear regression, and measures of
bias (systematic deviations of scores between readers).
Bias was measured as the coefficient (the degree to
which the first reader's scores was higher on the
12-point scale than the second reader 's in a compari­
son), and as a weighted score for interreader discrepan­
cies of mo re than one point on the scale. Th e depen­
dent variable (pneumoconiosis) was defined as a pro­
fusion score of 4 (110) or more according to reader
JEM for the subsequent analysis. Age, length of
service, smoking sta tus, and various indicators of dust
expo sure were entered as independent variables in a
stepwise logistic regression analysis and multiple line­
ar regression analysis. For the purposes of thi s sur vey
large radiographic shadows regarded as consistent with
tuberculosis were read as radiographic tuberculosis
(past or present).

Results

Table I shows that all three readers found an approx­
imately 4 010 prevalence of pneumoconiosis .

Table 2 shows that the quantitative var iat ion be­
tween the readers was low.

Table 3 shows the results of the stepwise logistic
regression analysis . The dependent var iable was a
dichotomous dummy variable with categories I and
orepresenting pneumoconiosis (profusion score ~ 4)
and normal, respectively. The independent variables
were age, length of service, cumulative respirable dust
exposure, total cumulative dust exposure, smoking sta­
tus , objective categorical dustiness in current job, and
subjective categorical dustiness in current job. Cumula-
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Table 1. Profusion category scores for the readers .

Score Reader 1" Reader 2" Reader 3"
(N) (N) (N)

2 244 237 239
3 12 20 18
4 6 4 2
5 3 3 9
6 3 3
7 1

a Crude prevalence of pneumoconiosis (profusion score 2:4)=
4.5 % for reader 1, 4.1 % for reader 2, and 4.1 % for
reader 3.

Table 2. Variability analysis by reader (score s 2 to 12).

Reader 1 Reader 2 Reader 1
versus 2 versus 3 versus 3

Number 268 268 268

Correlation
coefficient 0.7949 0.3474 0.3155

Standard error
of the estimate 0.4538 0.7013 0.5918

Cons istency 89 % 82.1 % 84.7 %

Bias 3.4 % to 2 1.1 % to 2 1.1 % to 3

Bias score 3.4 % to 2 1.9 % 10 2 1.5 % to 3

Prevalence 4.5 % versus 4.1 % versus 4.5 % versus
4.1 % 4.1 % 4.1 %

Table 3. Stepwise logistic regression of pneurnocoruosrs
status on age, length of service, cumulat ive respirable dust ex­
posure, cumulative total dust exposure, smoking status, ob·
jective dustiness in current job, and subjective dustiness in
current job.

Imp rove·
Dependent Independent F for P·value ment Pwatue
variable variable entry «) chi. df «)

squared

Pneumo - Cumulati ve
conlosis respirable

dust exposure 7.78 0.01 7.60 0.01

Table 4. Multipl e regression of profusion score on age, height,
length of service, cumulative respirable dust exposure (resp­
dust), cumulative total dust exposure, and smoking status.
(SEE= standard error of the estimate, R = multiple correlation
coefficient)

Profusion = 1.9406 + 0.2401 x log(respdust)
R = 0.1985
SEE = 0.6112

Table 5. Contingency table analysis of pneumoconiosis status
versus dust exposure. The increase in the prevalence of pneu­
moconiosis is shown in parentheses . (df = degrees of freedom)

tive respirable dust exposure was the sole predictor in­
cluded in the regression. An additional multiple regres­
sion analysis was performed based upon the assump­
tion of equal scaled intervals for the profusion score
to determine whether it would produce results differ­
ent from the logistic regression, which treated profu­
sion score as a dichotomous variable with two levels.

Table 4 shows similar results.
Table 5 shows, in tabular form, that, when cumula­

tive respirable dust exposure was divided into tertiles
entitled low, medium, and high exposure, there was
a monotonic increase in the pneumoconiosis preva­
lence.

The changing prevalence of pneumoconiosis with
years of service is shown in table 6. The prevalence
rose from 1.8 0J0 for those exposed for less than 10
years to 17.4 % for those exposed for more than 10
years.

Eleven of the 12 pneumoconiosis cases had round­
ed opacities, and all 12 involved the upper lobes of
the lungs. The prevalence of pleural abnormalities was
6.7 0J0 , while that for past or present radiographic evi­
dence of tuberculosis was 9.3 0J0. The prevalence of
other radiographic abnormalities was 10.8 0J0.

Discussion

Upon returning from their rural area s of residence ,
African worker s undergo a preemployment examina­
tion and periodic mini-radiographic examinations.
These procedures would have the effect of depre ssing
the prevalence of radiographic past or present tuber­
culosis in the study group. The prevalence of other pul­
monary pathology manifest radiographically would be
similarly reduced. The high levels of interreader agree­
ment in table 2 are somewhat misleading and are due
in large measure to the overall low prevalence of pneu­
moconios is in the stud y group . Despite this phenome­
non they do provide some indication, however weak,
of the fact that the readers were not too disparate in
the quantitative aspect of their profusion scoring.

There was no smoking effect in relation to radio­
graphic small opacities, which eliminated smoking as
a confounder in this analysis . The absence of a rela­
tionship between smoking and pneumoconiotic small­
rounded opacitie s has also been reported by Landri­
gan et al (4) and Myers et al (5). The predictive effect

Cumulative respirable
dust exposure-

Low Medium Hig h

em­
sq uared
test for

t rend

df P·valu e

Table 6. Contingency table analysis of pneumo coniosis status
versus length of service. The increase in the prevalence of
pneumocon iosis is shown in parentheses.

Pneurno­
conios is

Normal

1 (1 %) 4 (4.5 % ) 7 (8.6 %)

98 84 74

6.1 2 < 0.5

Length of service

,;;10 > 10
years years

Chi·
squared P·value

tes t

Odd s
rat io-

a Low = <6 years of exposure to respirable dust at a level of 1 mg/m"
medium = 6-16 years of expos ure to respirable dust at a level of 1
mg/m' , high => 16 years of exposure to resp irabl e dus t at a level of
1 mg/m' .
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Pneum oconi osis 4 (1.8 % ) 8 (17.4 % ) 18.2 < 0.0001 11.4 7
Norm al 218 38

• 95 % confidence interval 2.9-48.1.



of cumulative respirable dust exposure on the profu­
sion score is consistent with the finding of mainly
rounded opacities.

The pneumoconiosis prevalence was low in compar­
ison with that of studies of other workers exposed to
siliceous dust (4, 5). Table I also shows the pneu­
moconiosis to be mild, most of the cases being of pro­
fusion score 5 (1/1) or less. The radiographic appear­
ance was therefore not gross and advanced as might
be the case in workplaces characterized by higher
respirable dust exposures and higher free-silica con­
tents, where the fibrogenicity of dust would be much
higher. Such mild findings may have been, and may
still be, read by some readers as either normal or as
changes which are not consistent with classical silico­
sis. That no relationship was detected between the
presence of pneumoconiosis and the prevalence of
chronic respiratory symptoms or the presence of ad­
ventitious respiratory sounds was not surprising given
the mild nature of the pneumoconiosis in this study
and similar findings for simple pneumoconiosis in the
literature (4-7). The jobs held by the workers with
pneumoconiosis were generally in the dustiest parts of
the factories, and they had been held for several years.
The identified cases originated from the dustiest fac­
tories.

The association of pneumoconiosis with reduced
lung function values (a "dust effect") shown elsewhere
(2) provides additional objective validation for the
dose-response relationship demonstrated for pneu­
moconiosis with dust. This study indicates the existence
of mild pneumoconiosis among a small percentage of
long-serving brick workers.

These results fill a gap in the international literature
in that this study has been the first to use standardized
modern methods, in particular the 1980 radiographic
classification of the International Labour Office (lLO),
to investigate the prevalence of pneumoconiosis among
brickworkers. As a result, it has been possible to shed
some light on findings in the literature. It is suggested
that one reason why some authors may find pneu­
moconiosis and some may not lies in the sensitivity of
the diagnostic classification used. The ILO classifica­
tion classifies as abnormal many films that would pass
as normal in a clinical setting (8). Reader training is
also an important influence. Findings atypical of pneu­
moconiosis like "minimal dust changes" (9), dust­
related changes (10) and "L" type opacities in brick­
workers (II) may have been due to age, smoking, or
early dust-induced changes. None of the previous
studies were able to analyze and control for these
different effects and hypotheses on account of the
limited information available.

The question of whether profusion score should be
treated as categorical (pneumoconiosis or normal) and
analyzed by logistic regression or as a continuous vari­
able with (he assumption of equal intervals between
numerical scores and analyzed by multiple linear
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regression appears to be rather academic as both
methods produced similar results. This finding has also
been the case in a previous study by us in which simi­
lar analytical methods were used (5). The assumption
about the equality of intervals would therefore not ap­
pear to be unreasonable.
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