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Fig. 1. Geometric means for selected sleep parameters (minutes)
over a 7-hour recording period, after 4 days of treatment with
theophylline or placebo in 12 symptomatic adult asthmatics. Four
days of theophylline treatment increased both the time taken to
fall asleep (SOL) and subsequent wakefulness (WSW) when
compared with placebo.

significantly different with placebo than with theophylline
treatment.

The acute stimulant effect of theophylline resulted in
increased wakefulness after 4 days of use. The stimulatory
effects are expected to subside with long-term use.2

However, following 10 days of twice-daily treatmenfi and
11 days of continuous theophylline treatment in 4 of our
12 patients, increased wakefulness was still present.
These findings may not be representative of the long-term
effects of once-daily sustained-release theophylline, and
studies over longer time periods are required to clarify this
issue.

Our findings show that once-daily, evening-administered,
sustained-release theophylline improves control of nocturnal
asthma but increases nocturnal wakefulness during short
term treatment.
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Asthma in goldminers
Robert L Cowie, Salmon K. Mabena

Objectives. To detennine whether asthma in goldminers is

caused by or contributed to by their working environment.

Design. A case-control stUdy in which men with asthma

working underground in goldmines were compared with

underground goldminers without asthma in relation to their

age, duration of exposure to the underground

environment, atopy and family history of asthma

Setting. An in- and outpatient facility providing for the

medical needs of approXimately 90 000 miners employed

on goldmines in the Free State.

Outcome measures. Occupational history, atopy and

family history of asthma were compared in the two groups.

The age of onset of asthma and duration of occupational

exposure were examined in the men with asthma.

Results. The study sample included 78 underground

miners with asthma and 46 without asthma The men in

the two groups were of similar age, but those with asthma

had worked underground for a longer period than the men

without asthma Twenty of the asthmatic and none of the

control group had been exposed to paint and cement in

the course of their work. Fifty of the asthmatic and only 3

of the control group were atopic. The mean age of onset

of asthma (% SO) was 30.6 % 10.73 years. Six of the men

had developed asthma before starting to work in the

mines, and the disease had developed 13.4 ± 8.22 years

after starting to work underground in the remaining 72.

Conclusion. The late age of onset and the onset after

exposure to the underground environment suggest that

the disease was work-related.

S Afr Med J 1996; 86: 804~807.
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Table I. Details on the asthmatic goldminers and the controls

Results

Job change refers to any change in occupation within the mine. Paint/cement
exposure identifies men who specifICally mentioned exposure at worX to paint or to
cement.

On reviewing the data it was found that 6 of the 84 men in
the asthma group and 4 of the 50 men in the control group
had never worked underground in a goldmine. These men
were excluded from further analysis. Details concerning the
two groups are provided in Table l. In summary, the group of
men with asthma were not significantly older than the
control group. They had, however, worked significantly
longer underground than had the control group. Atopy,
defined by a positive skin-prick test to at least one of the
common aero-allergens,3 was present in 64% of the
asthmatic group and in only 7% of the control group. None
of the men in the control group reported any exposure to
chemicals or other irritants, while 20 (26%) of the men with
asthma made specific mention of being exposed to paint
and/or cement (Fisher's exact test, P < 0.001). These two
substances tend to be used in the same area by men
working in the haulage areas of the mine. Eleven of the men
with a history of paint/cement exposure were atopic and 9
were non-atopic (Fisher's exact test, P > 0.05). Only 1 of the
men in the control group had changed his job in the mine
during his career as a goldminer. In contrast, 41 (53%) of the
asthmatic group had changed their jobs (Fisher's exact test,
P < 0.001). The mean age of onset of asthma (± SO) was

30.6 ± 10.73 years. Fig. 1 shows the ages of onset for the
men with asthma. The onset of asthma occurred 13.4 ± 8.22
years after starting to work as a miner in the 72 men whose
disease had not developed at the time of their first
recruitment to the mines.

!

1

NS

Significance

34.5 (± 9.37)

Asthmatic
(Nd8)

20.1 (± 9.27) 14.8 (± 10.07) t =3.0
p =0.003

50 (64%) 3(7%) P =0.001

41 (53%) 1 (2%) P =0.001

20 (26%) 0 P =0.001

14(18%) 0 P =0.002

6(8%) 0 NS

37.2 (± 9.09)

30.6 (± 10.73)

Childhood chest

disease

Job changed

Family asthma

PainVcement
exposure

Atopy (skin-prick
test positive)

Years worked
underground
(mean ± SDI

Age at onset of
asthma (yrs)

(mean ± SD)

Age (yrs)

(mean ± SO)

Although asthma is reported to be uncommon in ~ral

southern Africa,' it is a common chronic disease among men
from those areas who work on the goldmines in the Free
State province of South Africa.

- Occupational asthma may be the commonest of the
occupational lung diseases.2 It is important and sometimes
difficult to distinguish between the asthmatic in the
workplace and the individual who has acquired asthma
through exposure in the workplace.

In this case-control study of black South African
goldminers, a group with asthma was examined and
compared with a control group without asthma.
Comparisons between the two groups included workplace
exposures, atopic status and family history of asthma.

Methods
The study group comprised a consecutive sample of men
with asthma attending the routine follow-up clinic at §.rnest
Oppenheimer Hospi~al. The hospital provided all in- and out
patient medical care for a population of approximately
90000 goldminers. During a 3-month period, 84 men with __
asthma were s~n at the c1injc and invited to participate in
\tie §tugy. All agreed.

The control group comprised 50 men who attended the
hospital for minor surgical disorders. They, too, were
goldminers employed in the same mines as the study
group._The control group would have been seen at the
same medical facility had they suffered from or developed
asthma.

The goldminers with asthma had that disease as their
major disorder. All had previously attended the outpatient
clinic for evaluation and management. Their clinical
diagnosis, made by one of the physicians at the clinic, had
been confirmed, in every instance, by demonstrating
instability on spirometry with a difference of at least 15%
between their best and their worst forced expiratory
volumes in 1 second. The control group was distinguished
by having never attended the hospital for asthma and by
their negative response to questions relating to respiratory
symptoms.

All the sUbjects in the study were interviewed by one of
the authors (S.K.M.), using a questionnaire-based interview.
The interviews were conducted in the subject's own
language. The questionnaire addressed their occupation in
the goldmine, whether they had changed their occupation in
the mine, and if so, what their previous occupation(s) had
been. Each man was asked whether he had ever been
exposed to chemicals, including cleaning agents, gases,
fumes or any strong-smelling or irritant substances in the
course of his work on the mines. Men were asked whether
they recalled any childhood chest illnesses, and whether
they had cl family history of chest disease in general and of
asthma in -particular. Men with asthma were asked their age
at the onset of their disease and their occupation at that
time. Each man was then tested using the standard prick
test method for reaction to house-dust mite, South African
grass pollens, cat dander and Aspergillus fumigatus.
A negative control and histamine were used with each test.
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Discussion
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Fig. 1. Age at which subjects with asthma reported having first
experienced symptoms. The mean age of onset (: SO) was 33.5 :
8.79 years for the 72 men with onset of asthma after starting to
work as a miner. The median age of onset of asthma for that
group was 31 years, with a range of 21 - 59 years.

The prevalence of atopy in the men with asthma is the
strongest evidence to suggest that these men had a pre
existing predisposition to develop asthma. It is recognised,
however, that atopy can predispose to occupational asthma
caused by exposure to experimental animals1 and, possibly,
to other high-molecular-weight compounds.lI Atopy can
predispose to sensitisation to, and probably also to asthma
from exposure to, platinum salts.~ There is currently no
evidence that high-molecular-weight asthma-inducing
compounds are to be found in the mine environment.
jievertheless, the pre-existence of atopy does not exclude
the possibility that asthma in these g91dminers was caused
gy occupational exposure.

No attempt was made to determine the prevalence of
smoking in the two groups in the study. Smoking is highly
prevalent in this working population, but the asthmatic
subjects had been extensively advised not to smoke and it
was therefore felt that their uniform insistence that they did
not smoke was not necessarily reliable. On the basis of an
earlier study in this working population, 70% of the control
group would have been expected to smoke. ID It is likely that
the asthmatic group smoked less than the control group, but
unlikely that the excess of atopy in the asthmatic group was
due to differences in smoking. 11

The significant relationship between exposure to paint and
cement in the men with asthma is difficult to interpret. The
paints to which they were exposed included lime wash, latex
and oil paints but not polyurethane, twin-pack paints. Paints
and cement are used together by men working largely in the
mine haulage areas. Work in these areas is generally the
least physically demanding of the underground occupations,
and it is possible that work there would attract men with
respiratory disease. Men with asthma were more likely to
change their occupations in the mine. In general men will
find the most demanding occupation they can manage, and
since the pay scales are related directly to the physical
difficulty of the occupations, men will tend to remain in their
chosen positions; the pattern of changing of jobs would be
likely to reflect a progressive scaling down of occupation by
the men with asthma. It is therefore possible that exposure
to paint or cement followed the development of respiratory
symptoms that caused the miner to move to a less
demanding occupation. Exposure to cement has been
associated with bronchitic disease and with chronic airllow
limitation, but not with asthma.1H

' The paint to which these
men were exposed has similarly been associated wrth
chronic bronchitis and chronic airflow limitation, especially in
smokers, but not with asthma15.1& Nevertheless, the
exposure to these substances was specifically and
spontaneously mentioned by the men, who also stated their
belief that it was the cause of their disease, or at least that it
had contributed to their disease.

One method that has been used to distinguish
occupational asthma from asthma in a working population
has been to follow airway reactivity and peak expiratory flow
rates after cessation of exposure. While this might be
feasible, failure to improve away from the workplace would
not necessarily exclude an occupational cause in our
subjects, who had had asthma for several years. Studies
have shown that it is not unusual for occupational asthma to
persist after withdrawal from the working environment, and
the likelihood of persistence increases directly with the

51-6041-5021-30 31-40

Age (years)
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This study shows distinct differences between the men wITh
asthma and the cQntrol group. The choice of the control
group was determined in part for the convenience of
including men who attended the medical facility rather than
attempting to obtain a random sample of working men on
the mines. It was considered appropriate to choose men
whose attendance at the medical facility had no connection
with asthma and whose disorders had no features which
might be associated with or confused with asthma. On the
other hand, the men in the control group would have been
seen in the same facility had they developed asthma, and in
that sense were representative of the non-asthmatic portion
of the working population.'

The study has not clearly determined whether asthma in
these goldminers is attributable to their occupation. In
favour of that hypothesis is the unusually late age of onset
Qf the disease and the fact that, in all but 6 of the 78 men,
asthma had developed after starting work on the mines. This
pattern of onset would ordinarily suggest occupational
asthma, but is possibly explained by self-selection of men
with early-onset asthma for occupations other than mining.
It might also be attributable to the previously noted late
onset of asthma in black Africans.~·1iThe men in the present
study group could therefore have been asthmatics who at
the time of their first enrolment as goldminers had not yet
expressed their disease.
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duration of the disorder. 1T
-
20 Nevertheless, future studies of

asthma in this working population should include evaluation
of men during the periods between working contracts. A
remission from their asthma would support an occupational
association and justify further investigation.

This study group epitomises the problem of definition of
occupational asthma.8

.21 Most definitions include the
requirement that the disease commenced after a period of
symptom-free exposure to an agent known to induce
asthma. In the mine environment the atmosphere contains
dusts, remnants of fumes from blasting, and chlorine from
the water used to control the dust. Contamination of the
water used for humidification and dust control may well
occur and may be a cause of occupational asthma.22

In conclusion, although the higher prevalence of atopy
and greater prevalence of a family history of asthma in the
study group suggests that their occupation and their disease
were coincidental, an occupational cause for their asthma is
suggested by the onset of the disease after several years of
exposure to the mine environment; the fact that the men
with asthma had worked underground longer than had the
control group; and the late age of onset of their asthma.
Additional studies of the mine environment and peak flow
monitoring of miners with asthma at and away from the
workplace might help to clarify the nature and the cause of
their asthma.
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A guide to spirometry as
applied to occupational
health
Neil White, Rodney Ehrlich, David Rees

In the context of occupational health, spirometric testing

of respiratory function has a number of important
applications. These applications can be expected to

become more widespread in view of extensive changes to

occupational health and compensation legislation in South

Africa. Spirometry is an essential component of pre
assignment medical examinations at the commencement

of employment; of medical surveillance of workers

exposed to hazardous substances so as to intervene when

early changes in pulmonary function are detected; of

medical evaluation of functional impairment for

appropriate job relocation or compensation; and of
research. These applications of spirometry each have

special considerations which are detailed.

S Afr Med J 1996; 86: 807-813.

Spirometry is a widely applied clinical tool. It measures the
mechanical properties of the respiratory system in terms of
volumes and flow rates during slow or forced expiration or
inspiration. Spirometry can make a number of
measurements. The two most important are the vital
capacity (VC) and forced expiratory v6lume in 1 second
(FEV,).

Spirometric tests are relatively quick and apparently
simple to perform, yet poor test performance and a lack of
insight into test interpretation can negate the benefits of
using spirometry in the occupational health context.
Standardisation of spirometry is therefore necessary for its
successful application in different contexts. ' .2 Technical
specifications for apparatus, together with standardised
methods for performing and interpreting spirometry, have
been developed for South Africa so as to accord with
accepted practices elsewhere. J

The application of spirometry to occupational health is
advocated for pre-assignment examinations, monitoring or
screening of employees for effects of exposures,~ research
and evaluation of disability/impairment. All of these uses.
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