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ABSTRACT: The aim of this study was to describe changes in employment and
income following a diagnosis of occupational asthma, and to determine what fac-
tors might affect these changes.

Two hundred and nine patients with occupational asthma were reviewed on
average 3.1 yrs after the diagnosis had been made. They were contacted by tele-
phone or were sent a self-administered questionnaire by post. Multiple logistic
regression models were constructed to determine which variables were associated
with loss of employment after the diagnosis.

At the time of review, 44% of patients had left their previous job and 25%
were currently unemployed. Remarkably, 32% remained exposed to the offend-
ing agents in the same job. Forty six percent of the patients had suffered a reduc-
tion of income (84% of those who had left their employer versus 19% of those still
employed in the same company (p<0.001)). Claims for compensation, size of the
company, level of education, and age at the time of diagnosis were significantly
associated with a risk for becoming unemployed or having a new employer after
the diagnosis of occupational asthma.

Occupational asthma results in severe socioeconomic consequences. The French
compensation system for occupational asthma should be revised, as the criteria
currently used to determine compensation for this disease largely underestimate
the social and occupational damages.
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Occupational asthma is now the commonest occupa-
tional respiratory disease in industrialized countries [1,
2]. This condition mainly affects young and economi-
cally active patients and may result in serious respira-
tory disability. Many studies have been devoted to the
medical aspects of occupational asthma, but few have
investigated its socioeconomic consequences [3–10]. The
aim of the present study was to describe changes in
employment and income following a diagnosis of occu-
pational asthma, and to determine what factors might
affect these changes.

Patients and methods

The study population consisted of 257 subjects refer-
red to occupational medicine departments in Paris and
surrounding areas for occupational asthma. The diag-
nosis, made between January 1989 and December 1993,
was based on a history of respiratory symptoms that im-
proved on days away from work, and generally on at
least one other confirmatory investigation, including
serial peak expiratory flow measurements, bronchial
provocation test, and specific immunoglobulin E (IgE)
radio allergosorbent test. Baseline data were obtained
from case records, including sociodemographic infor-
mation (age, sex, nationality, marital status, educational

level, professional qualification), and medical informa-
tion (mean duration of symptoms before diagnosis, causa-
tive agent, pulmonary function tests). The severity of
asthma was assessed by means of a score based on the
following items: hospital admissions; frequency of asth-
ma symptoms; past and current use of steroids and/or
other asthma medications [11]. Additional information
concerning the professional activity at the time of diag-
nosis was also obtained from case records: type of employ-
ment, number of employees in the company.

An attempt was made to recontact all patients at least
1 year after the initial diagnosis. Most were contacted
for an interview by telephone. Those who could not be
traced by phone were sent a self-administered question-
naire by post. The information requested concerned the
current working status, financial situation and whether
a compensation claim had been submitted.

Of the 257 subjects, 209 could be traced on average
3 yrs after the diagnosis of occupational asthma (mean±SEM

= 3.1±2.2 yrs). Results will be presented for these 209
subjects.

Analysis

The consequences of occupational asthma were ana-
lysed, essentially, in terms of employment status. The



subjects were classified into two categories, according
to whether or not they had lost their initial job follow-
ing the diagnosis of occupational asthma.

Values for continuous variables were expressed as the
mean±SEM. Chi-squared test and Student's t-test were
used for univariate analysis. A p-value less than 0.05
was considered statistically significant.

Multiple logistic regression models were constructed
to determine the predictive factors for loss of employ-
ment. The factors investigated were: claim for com-
pensation; marital status; size of the company; level of
education; age; and asthma severity score.

All statistical analyses were performed with Statisti-
cal Analysis System (SAS) and Biomedical Data Pack-
age (BMDP) software packages.

Results

The sociodemographic characteristics of the 209 pati-
ents are presented in table 1. The mean age at the time
of diagnosis was 38 yrs (range 16–60 yrs). Most sub-
jects were male. A large proportion of patients were
employed in small companies with few employees. The
diagnosis of occupational asthma was often late, as the
mean duration of symptoms before diagnosis was grea-
ter than 3 yrs (range 0–12 yrs). One hundred and twenty
four had filed a claim for compensation. At time of
review, 103 (83%) cases had been recognized and com-
pensated.

Causative agents of occupational asthma are presen-
ted in table 2. Flour and isocyanates were by far the
most frequent agents. The high prevalence of flour-
related asthma is explained by the large number of bake-
ries in France.

Table 3 depicts employment outcome. At time of fol-
low-up assessment, 117 patients (56%) were still work-
ing for the same employer, 20 of whom still held the

same job and 46 of whom held the same job with im-
proved ventilation or more appropriate individual res-
piratory protection. This means that 66 patients (32%)
remained exposed to the offending agents. Thirty eight
had alternative work in the same workplace and were
no longer exposed. Eighty five had left their previous
employer, 75% of these as a result of their occupatio-
nal asthma.
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Table 1.  –  Sociodemographic characteristics of the study population and financial consequences of
occupational asthma

Characteristics  Total group Same employer Unemployed or
(n=209) (n=117)  other employer#

(n=85)

Age at the time of diagnosis  yrs 38±12  39±11  35±12*
Male gender  % 75 75 75
Duration of symptoms before diagnosis  yrs 3.7±5.1 3.5±4.5 4.1±5.8
Not married  % 26 19 38**
Number of children 1.4±1.6 1.6±1.6 1.2±1.7
Nationality other than French  % 27 30 23
Level of education  %

≤primary school 34 28 39
Secondary education 60 63 60
Higher education 6 8 1

Size of the company at the time of diagnosis 35 28 52**
(<10 employees)  %
Claim for compensation  % 60 46 79**
Asthma severity score 5.8±3.2 5.6±3.4 5.9±3.1
FEV1 % pred 88±20 89±21 87±20
FEV1/FVC  % 77±11 77±11 76±12
Patients suffering a reduced income  % 46 (n=186) 19 (n=104) 84*** (n=82)
Mean loss of annual income  % 41±28 19±10 50±28

#: subjects who retired (n=7) are excluded from this group. Data are presented as absolute values or mean±SEM.
FEV1: forced expiratory volume in one second; FVC: forced vital capacity; % pred: percentage of predicted value.
*: p<0.05; **: p<0.01; ***: p<0.001, significance of the comparison between the two subgroups (same employer,
and unemployed or other employer).

Table 2.  –  Causative agents of occupational asthma

Causative agent                              Patients
n                    %

Flour 48 23
Isocyanates 40 19
House dust (acarians) 16 8
Formaldehyde 15 7
Persulphate salts 14 7
Wood dusts 10 5
Animal products 10 5
Metals 7 3
Vegetable products 6 3
Latex 6 3
Aliphatic or aromatic amines 4 2
Soldering fluxes 3 1
Other or undetermined 30 14

Table 3.  –  Employment status at follow-up

Employment status  Patients
n                   %

Same employer 117 56
Same job 20 10
Same job with protection 46 22
Relocated within firm 38 18
Chronic sick leave 13 6

Unemployed 52 25
New employer 33 16
Retired 7 3



At time of follow-up, 25% of the study population
were still unemployed, 3% had retired or had benefi-
ted from an early retirement.

Information concerning the financial consequences of
occupational asthma was available for 186 subjects. In
the whole group, more than 46% of patients reported
that they had suffered from a reduction of income (table
1). Financial consequences and mean loss of annual
income were significantly higher in subjects who left
their employer than in those who remained in the same
company. Of the 103 workers whose claim for com-
pensation was accepted, 58 (56%) suffered from a re-
duction of income.

When comparing the characteristics of the patients
according to their employment status at the time of fol-
low-up (table 1), patients who had lost their initial job
were on average significantly younger, more often not
married, and more often employed in small companies
than those who still had the same employer. They had
also more frequently filed a claim for compensation. On
the other hand, the two groups did not differ for sex,
duration of symptoms before diagnosis, number of chil-
dren, nationality, and severity of asthma evaluated either
by asthma severity score or by pulmonary function tests.

Multiple logistic regression models (table 4), demon-
strated that a claim for compensation, the size of the
original company, the level of education and age (with
a higher risk for young patients), were all significant
independent factors associated with the risk of becom-
ing unemployed or having a new employer after the
diagnosis of occupational asthma.

Discussion

The present study has shown that the consequences
of occupational asthma in France are considerable in
terms of employment and economic status. At the time
of follow-up, the unemployment rate for this cohort was
25%, well above that for the general population in
France (about 12% in 1995). More than 40% had left
their employer, and only a small proportion of them had

found a new job. As reported previously, the difficul-
ties of finding alternative work in patients with occu-
pational asthma are enhanced by the fact that many of
them become unusually sensitive to nonspecific stim-
uli, such as cold air, dust or irritants, often present at the
workplace [12].

Income was also adversely affected. In the whole group,
46% of the patients reported a reduction of income.
Among those who had to leave their original company,
84% suffered a reduced income. The mean loss of an-
nual income was 50%. Even some of those patients who
remained employed in the same company were finan-
cially affected, although to a lesser degree, due to sick-
ness or lack of promotion.

These findings are in agreement with previous stud-
ies carried out in the United Kingdom [5, 6, 8], Canada
[4, 7] and France [3, 9], concerning workers with occu-
pational asthma due either to various agents [4–6, 8–10],
or to specific agents, such as isocyanates [3] or red cedar
[7].

Very few studies have investigated the factors that might
affect the employment status in patients with occupa-
tional asthma. Our findings suggest that the severity
of asthma is not an important determinant of working
status. This point has already been emphasized by MARABINI

et al. [7], but unlike the latter study we found that sub-
jects who retained employment were older than those
who changed company or who were unemployed at the
time of follow-up.

In the present study, multiple logistic regression show-
ed that several other independent variables were asso-
ciated with a risk of becoming unemployed or having a
new employer after the diagnosis of occupational asthma
had been made. Not surprisingly, it was found that a
low level of education, which increased the difficulties
of finding alternative work, and a job in a small-sized
company, which makes relocation within the firm very
difficult, had adverse consequences on employment sta-
tus.

A claim for compensation was also strongly associ-
ated with an increased risk of becoming unemployed.
Sixty seven out of 124 patients (54%) who claimed com-
pensation had to leave their company, as compared to
18 out of 83 (22%) who did not do so [13]. However,
this study does not allow us to determine whether loss
of employment was the cause or the consequence of the
claim for compensation. In any case, it is clear that
compensation did not match the loss of earnings due to
the consequences of occupational asthma on employ-
ment, as 56% of those who were compensated repor-
ted a reduction of annual income [13].

In the French compensation system, claims are sent
by the workers to the local social security office, accom-
panied by a medical certificate. The social security office,
then carries out a medical and technical investigation.
A consulting physician employed by the social security
office makes a decision to accept or reject the claim
[14]. If the claim is accepted and if workers stop work-
ing, they receive a temporary disability compensation,
the amount of which varies from 50 to 66% of salary.
When asthma is considered to be stabilized, workers are
offered a permanent disability compensation, which is
based mainly on the severity of dyspnoea and on the de-
gree of bronchial obstruction. A worker who is definitely
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Table 4.  –  Adjusted odds ratios (AOR) for becoming
unemployed or having a new employer after the diag-
nosis of occupational asthma (n=202)

Variable AOR             95% CI

Claim for compensation
No 1.00
Yes 6.26 2.70–14.5

Marital status
Married or cohabitant 1.00
Unmarried 1.99 0.83–4.78

Size of the company
>50 employees 1.00
11–50 employees 4.19 1.63–10.80
1–10 employees 4.46 1.63–12.30

Level of Education
>Primary school 1.00
≤Primary school 3.37 1.38–8.21

Age 0.94 0.91–0.98
Asthma severity score 1.06 0.94–1.19

95% CI: 95% confidence interval.



unable to perform his job and who leaves his employ-
er gets no income replacement indemnity. Possibilities
of retraining for a new job are poor, and limited in prac-
tice to workers under 40 yrs of age.

This inadequate compensation may have contributed
to the decision of some worker to remain exposed after
the diagnosis. In the present study, at the time of fol-
low-up, nearly one third of the patients were still expos-
ed to the aetiological agents responsible for their asthma.
Financial consequences were nil or minor but their con-
dition was likely to worsen [15–17]. Two thirds of the
patients were no longer exposed but most of them suf-
fered a marked reduction of income. Such a situation is
unsatisfactory, both from a medical and from an eco-
nomic point of view, as it reflects an obvious conflict
between health and employment. Several studies have
shown that occupational asthma can lead to permanent
disability, even after removal from exposure to the occu-
pational sensitizer [15, 18]. However, it has been proved
that subjects who stayed in the same job generally expe-
rienced a worsening of their asthma and an increase in
nonspecific bronchial hyperresponsiveness [15–17]. Com-
plete and early removal from exposure, therefore, remains
the treatment of choice in patients with occupational
asthma.

Following the example of the procedure adopted in
Quebec, Canada [14, 19], efforts should be made to in-
crease and improve retraining programmes, and to pro-
vide an income replacement indemnity, ensuring that
there is no loss of income during the rehabilitation peri-
od.
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