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How to assess long .. term effects of occupational exposure 

G. Viegi, P. Paoletti 

In this issue of the Journal, HUMERFELT et al. [I] present the 
results of a community longit:OOinal survey of lWlg function in 
men, aged 22-54 years. Participants were followed for up to 
25 yrs to evaluate the effects of smoking and occupational 
exposure on the decline of lWlg function and on the presence 
of airflow limitation. The authors report lhat the decline in 
fOICed expiratory volwne in one second (FEY 1) was associated 
with personal characteristics, such as age, body-height and 
smoking, as well as with work-related characteristics, such as 
exposure to sulphur dioxide gas, metal fumes and an increas
ing number of specific occupational agents. Further, they 
found that airflow limitation was present in 9.5% of sub
jects at follow-up and increased with age and cigarette con
sumption, but not with exposure to one or more specific 
occupational agents. 

Th:is study. characterized by an unusual length of follow-up. 
is one of the few published over the last seven years [2-Sl 
that have dealt with respiratory effects of occupational expo
sure in general population samples. However, only two 
studies have previously provided infom1ation on the longitu
dinal association between dust exposure and lung function in 
general populations [2, 9] and only one has indicated a lon
gitudinal relationship of dust exposure with occurrence of 
respiratory symptoms [3]. 

Th:is editorial discusses the importance of the assessment of 
respiratory elfecL<; of occupational exposure in general popu
lations, with special focus on the evaluation of long-term 
effects, so well described by HUMERFaT et al. [1]. 

Why is it important to assess effects of occupational 
exposure in general population samples 

BFCKLAKE, in a special supplement of the American Review 
of Respiratory Disease on the rise in mortality of chronic 
obstructive pulmonary disease (COPD) [10], mentioned that 
the official position in the USA. based on the 1984 and 
1985 Surgeon Genercil's reports on chronic obstru::tive lung dis
ease, still considered th.e causative role of occupational expo
sure as putative rnther than established. Other examples of 
putative risk factors were atopy, familial factors, past health, 
airway reactivity and environmental exposure, whereas sex, 
age, alpha-antillypsin deficiency and tobacco smoke (personal) 
were regarded as eslablisl¥rl However, the feeling of Margaret 
Becklake, based on the existing studies, was that the evi
dence now justifies a change in the ranking of occupational 
exposure as risk factor for COPD. 

CNR Institute of Clinical Physiology and 2nd Division of Internal 
Medicine, University of Pisa, Pisa, Italy. 

Other investigators were prompted to assess the effects of 
occupational exposure on their epidemiological data sets. 
Cross·sectional surveys carried out in Italy [6], NO!Way [7] and 
China [8] obtained similar findings, i.e. significant associations 
of dust exposure with ~1Jirntory symptoms and lWlg function 
impainnent. These results are now extended longitudinally 
with the important conlribution of HUMERFELT et aL [1]. 

The advantage of looking at the effects of occupational 
exposure in general population samples, rather than in groups 
of workers, is the avoidance of selection bias that can affect 
occupational groups: i.e. subjects who are less susceptible to 
effects of certain exposures may remain at worlc, whereas sus
ceptible subjects may change occupations or leave the work 
force prematurely. 

In addition, since subjects are randomly selected from the 
community population regardless of occupational status, even 
possible misclassification of exposure should be random and 
its effects would be to decrease the extent of any association 
between occupational exposure and lung function decline. 

How to assess occupational exposure 

Work related studies offer the advantage of providing ade
quate exposure prevalance to enable a study of the patho
physiological effects of specific agents. Usually, general 
community studies have not had sufficient numbers to assess 
the effects of single exposures and tended to pool the expo
sures in broad categories, such as dusts and gases or fumes. 

However, it was not considered a flaw as American inves
tigators [3] found an independent association of each exposure 
with the same symptoms, and cumulative dust exposure was 
highly correlated with cumulative gas or fume exposure. 
Furthermore, in a Dutch general population sample of elder
ly men [5], the variable that represented exposure to dusts, 
fumes, and/or gases contributed more clearly to the multi
variate model than did specific exposures. Unfortunately, 
HUMERFELT et al. [1] did not collect information on occupa
tional exposure during the first survey. Thus, unlike 
I<RzYzANoWSKI et al. [I 1], they were not able to divide their 
population into four groups: those continuously exposed, 
exposed only dwing first survey, exposed only during second 
survey and those continuously unexposed. 

However, HUMER.FELT et al. [I] were able to demonstrate 
lhat FEV1 decline was accelerated in those with more numer
ous exposures and, in ~cular, in subjects exposed to sulphur 
dioxide gas and to metal fumes. They did so using one-way 
analysis of covariance and multiple linear regression, not a 
complex model for longitudinal analysis. This could be crit
icized by statisticians since, in longitudinal analyses, methods 
to estimate the regression coefficients should be modified to 
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acoount for the correlation between repealed measuretre:tts on 
the same subjects fl2]. However, even the regression coef
ficients estimated with complex methods, such as random 
effect model [13], have been considered [12] to summarize 
both differences between individual subjects at successive 
examinations and differences between subjects, therefore giv
ing information that is still "cross-sectional". Conversely, 
we believe that the design of lhe study by HllMERFFLT er al. 
[I] (only two observations, separated by 25 years), should be 
minimally affected by the problem of autoconelation, con
sidering lha1, even in shorter follow-up studies, cross-sec
tional and longitudinal models give very similar estimates 
for Ire effect of age on pulmooary function level [13]. Ful1rer
more, twenty-five years is far beyond the limit of five years 
set by OAJ...ES et aL [14] as lhe interval between two observa
tions needed to reduce the effects of the inrra-interindividual 
variability that can mask the real decline of lung function. 

It can be hypothesized that people exposed to sulphur 
dioxide and metal l'urres pelformed a job with a relevant bur
den of pollution or that these pollutants are more toxic than 
others. Howevec, this cannot be ascertained in the mnce of 
a precise quantitative assessment of the exposure. It is inter
esting that another approach (i.e. considering the number of 
~ affecting each wodrer) was successful in showing a 
relationship wil.b FEY 1 decline. These findings are rein
forced by the results achieved in another male population in 
the same area [J5J, where a good agreement was observed 
between self-reported specific occupational exposures and 
three different exposure.groups, based on occupational title of 
last job and longest job held 

Conclusion 

Thus, we thirik that questionnaire is a useful and cost
effective tool for infonnation about specific occupational 
exposures in the community 

The contribution by H UMERFELT et al. [1] provides further 
evidence on the adverse health effects of occupational expo
sure to dusts, gases and fumes in the general population. I1 is, 
rrerefore, tinlC to decick: whether occupational exposure can be 
considered as an established risk factor for COPD as ~ 
by BOCKLAJ<E [lOj. 

Due to the possible implication of such a statement fur pulr 
lie health policy. further contributions are welcome, either 
from an existing epidemiological data base not yet analyzed in 
this regard, or from newly designed general populalion surveys. 
wtUch might assess occupational exposure more thoroughly by 
using a job-exposure matrix [16]. 

""*'~ This wm: was !tlJAXI1Ixl in rm by lhe 
Italian Nalionol R.esearch Cooncil (CNR), Targcltd Project 
''Prevenlioo aro Conlrol Disea<;e Fac:tors - SP2 - Conttact No. 
91.00171.PfW aro CNR-ENFL Project ''1111:radi:m ofFnergy 
System wilh Hwnan aod Enviroruneol", Rome, llaly. 
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