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Epidemiology and the prevention of occupational

asthma

There are some who question the value of epi-
demiology in preventing occupational disease. Cer-
tainly, in the field of cancer epidemiology, latent
intervals are long and results relate to the working
conditions of previous generations so cannot be
extrapolated to the present without good exposure
data. But in conditions with a short latent interval,
such as occupational asthma, epidemiological
findings are more readily applicable to current work
practices.

Parkes lists over 100 causes of occupational asthma
without claiming completeness and many are used in
several industries.' Keskinen and her colleagues esti-
mated that almost a quarter of the Finnish working
population was exposed in 1976 to agents known to
cause asthma.? She related the 80 new cases of
occupational asthma registered in the Finnish
Occupational Diseases Register in 1976 to the popu-
lation exposed to these agents. This was estimated at
492500, giving a crude annual incidence rate of
0-2/1000. She later reported an increase in registered
cases to 156 in 1981.3 Keskinen’s figures are likely to
be considerable underestimates, because occupational
asthma is commonly missed. Several cross sectional
surveys have shown high prevalence rates of asthma in
specific occupational groups. An early example was
the survey by Hunter et al of platinum refinery work-
ers in which 46% had asthma.* Outbreaks of asthma
in the detergent industry followed the introduction of
proteolytic enzymes in the 1960s and cross sectional
surveys reported asthma in 40-50% of workers.5 ¢
Recently, 2% of new laboratory workers were
reported to develop asthma caused by animals during
their first year of employment.’

Patients with occupational asthma often describe
severe symptoms and clearly there is a risk of death in
an acute attack. There is also a risk of chronic disabil-
ity. Several series of patients have been followed up
after leaving the work which caused asthma;
exposures included toluene diisocyanate (TDI),®
wood dust (Western red cedar),® solder fumes,'° and
crab processing.!! The studies consistently suggest
that about half the patients report respiratory symp-
toms at follow up and show the characteristic
physiological abnormality of asthma, airway
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hyper-responsiveness to inhaled histamine or
methacholine. The development of chronic asthma
is associated with delay in diagnosis® and continued
exposure after diagnosis.®

Occupational asthma is thus common and poten-
tially disabling. Epidemiological studies can help pre-
vention by: (a) identifying the cause, (b) relating the
rate of occurrence to the degree of exposure to the
causal agent, (c) identifying personal factors which
increase the risk, and (d) evaluating preventive mea-
sures.

Describing the variation in the occurrence of
disease by place and time is a time honoured
epidemiological strategy that has been used to identify
occupational causes of asthma. A cross sectional sur-
vey traced asthma in a steel coating plant to a
modification introduced into the process some years
previously.!? TDI was the cause and this was
confirmed clinically by inhalation challenge tests, and
also by a second survey after TDI was removed, at
which time the asthmatic symptoms had improved
and no new cases had developed.

There is little information on the exposure response
relation. Conventional techniques for environmental
assessment are not always appropriate or adequate.
Complex, poorly characterised biological materials
that cause asthma, such as flour dust, may be mea-
sured as total dust but this is a crude surrogate for
allergen exposure because only a proportion of the
dust is allergenic and this fraction may vary. Immu-
nological techniques for estimating environmental
allergen have been developed!® but they are semi-
quantitative and indirect, requiring reference to blood
samples from patients known to have the relevant
antibody. Simple chemicals may be measured by con-
ventional methods but their sensitivity is normally
aimed at detecting levels around control limits which
apply to toxicity rather than allergy. Patients with
asthma caused by TDI may show significant
asthmatic responses on exposure to less than
0-001 ppm'# and responses to solder fumes may be
elicited after only a few breaths.!®

The conventional assumption that intensity and
duration of exposure are equivalent in causing disease
is particularly questionable in occupational asthma.
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Short periods of high exposure are possibly more
important than the equivalent “‘dose” accumulated at
a lower exposure over a longer time. Weill and his
colleagues have studied workers at a new TDI manu-
facturing plant.!® TDI was monitored continuously
by paper tape and, on average, exposure was
0-002 ppm. At least 12 workers, 4% of the population,
developed asthma over a five year period, nine in the
first year. Half these cases had been exposed to spills
of TDI, six were maintenance workers, one a labora-
tory worker, and only five process workers.
Epidemiological studies have often looked for per-
sonal factors associated with occupational asthma.
Atopy, variously defined as a personal or family his-
tory of allergy or on skin tests with common aero-
allergens, is associated, for example, with asthma
caused by laboratory animals. This raises the possi-
bility of pre-employment screening for atopy with the
aim of excluding susceptible individuals from employ-
ment with animals. Slovak and Hill have followed up
their survey of laboratory employees!” with an assess-
ment of the predictive value of atopy (129-132). Their
original survey of 146 workers detected 15 with
asthma, of whom 12 were atopic on skin testing.
About 30-50% of the general population, however,
are atopic and only a minority develop occupational
asthma. The predictive value of atopy for laboratory
animal asthma is poor, in whatever way atopy is
defined, and it is difficult to justify excluding atopic
persons from employment. There are other objections
to pre-employment screening for atopy. Occupational
rhinitis, conjunctivitis, and urticaria, which are more
common reactions to animals than asthma, are less
closely associated with atopy.!” !® The association
with atopy is not consistent—for example, it is absent
for asthma caused by Western red cedar.!® A screen-
ing programme may divert attention from improving
the environment which causes asthma and encourage
the attitude that asthma is a problem of susceptibility
and a medical, rather than an environmental, issue.
Recent observations associating smoking with
occupational asthma may offer scope for prevention.
Some employers already offer encouragement and
education on stopping smoking. I and my colleagues
have noted that a group of seven patients with asthma
caused by tetrachlorophthalic anhydride (TCPA)
were all current smokers.?° At the same time, an asso-
ciation between smoking and occupational sensi-
tisation was reported from Sweden in pharmaceutical
workers exposed to ispaghula and in coffee workers.?!
Smokers showed excesses of serum anti-ispaghula IgE
antibody and of skin weal responses to raw coffee dust
extract. When serum anti-TCPA IgE antibody was
measured in a population exposed to TCPA it was
found that the antibody was six times more common
in current smokers than in former and non-
smokers.22 Atopy per se was not significantly associ-
ated with an IgE response to TCPA but interacted

with smoking so that the highest antibody prevalence
(16% of 31) was in atopic smokers. None of 98 non-
atopic non-smokers had antibody. Few of the reports
of earlier surveys reported smoking habits in relation
to markers of occupational asthma, but smoking
enzyme detergent workers had excesses of respiratory
symptoms® and of skin weal responses against the
enzyme?3; this observation was not emphasised at the
time, however. It has since been shown that smoking
is associated with asthma in crab processors.2* Smok-
ing is known to increase lung permeability in man?°
and bronchial mucosal permeability in experimental
animals,?® leading us to speculate that smoking may
potentiate allergen access to submucosal immuno-
competent cells.?? 27

Evaluative studies of preventive measures in
occupational health practice are rare, including those
designed to prevent asthma. There are occasional
reports that the number of cases of asthma has fallen
after environmental controls but these are difficult to
assess. Usually multiple control measures, including
improved ventilation, use of respiratory protection,
worker education, and pre-employment screening, are
applied so that it is impossible to know which, if any,
of the package is most effective. Studies seldom define
occupational asthma independently of knowledge of
exposure or control for changes over time, such as in
number of subjects exposed.

Almost all the epidemiological studies so far have
been cross sectional. Hospital patients with
occupational asthma tend to have left the work which
caused symptoms, sometimes on medical advice but
also without. Cross sectional surveys may therefore
underestimate the prevalence of occupational asthma.
The steel coating plant survey!? suggested that fewer
cases developed in the years immediately after TDI
was introduced than in the years before the survey. As
the process had not changed over time this probably
was explained by affected persons leaving the plant.
The survey detected 21 cases of asthma (in 221 work-
ers), but the true number could have been at least
twice this if the number of cases a year was similar to
that in the year preceding the survey. Cross sectional
studies cannot show that a causal factor was present
before asthma developed. If, for example, more acci-
dental chemical spills or family members with allergy
are reported by those with than without asthma it may
simply mean that they have more reason to recall
these factors than people who are not concerned
about their health. Cross sectional surveys may also
be biased because cases of asthma remaining at work
and included in a survey are the *“‘survivors” and may
differ in important respects from cases who have left.

It is notoriously difficult to define asthma.?® Symp-
toms of variable airway narrowing2® which are related
to work are readily recorded by questionnaire but for
asthma there is nothing comparable to the Medical
Research Council questionnaire which has been so



useful in studying chronic bronchitis.3® Research
groups use their own questionnaires so comparison
between surveys requires caution. Airway respon-
siveness to inhaled histamine or methacholine is
correlated with the amount of medication needed to
control symptoms of asthma3!' with diurnal vari-
ability of lung function and reversibility of airway
narrowing after a bronchodilator.3? As with other
distributions, that of responsiveness in the general
population is unimodal,*? so decisions as to what is
“abnormal” are inevitably arbitrary. Moreover,
responsiveness changes after exposure to allergen3* so
a worker recently exposed may be very responsive but
if he has avoided exposure, less responsive. The mea-
surement of responsiveness takes some 15-30 minutes
and different techniques are in use.

There is clearly much to be done in applying epi-
demiology to occupational asthma. We need a fresh
approach to environmental measurement and simple,
reliable case detection methods for surveys. Cross sec-
tional surveys are useful for obtaining quick estimates
of asthma frequency and suggesting causal associ-
ations but they should be followed by longitudinal
studies. There is great potential for understanding
occupational asthma through epidemiology, defining
preventive  strategies, and evaluating their
effectiveness. As with any field of occupational epi-
demiology, success will need a multidisciplinary effort
by epidemiologists, hygienists, and clinicians and
cooperation between industry and research groups.
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