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Abstract
Objectives: About 5–10% of asthmatics do not respond well to standard treatment plan. Occupational exposure may be 
one of the factors that can be linked with treatment failure. The aim of the study was to assess the prevalence of work-
related asthma (WRA) among adult asthmatics under follow up in an outpatient allergy clinic and to create a useful tool 
for detecting individuals with possible WRA. Material and Methods: Preliminary 5-question questionnaire designed to 
recognize WRA was presented to 300 asthmatics. All patients with positive preliminary verification along with 50 sub-
jects from control group were asked to fill up a detailed questionnaire. The WRA was diagnosed by positive match for 
asthma symptoms in combination with workplace exposure indicated in the detailed WRA questionnaire followed by 
confirmation of each WRA case by detailed exposure analysis. Results: Work-related asthma was recognized in 63 sub-
jects (21% of study group). The preliminary questionnaire has 76.9% sensitivity and 94% specificity in recognition 
of WRA. Occupational exposure to irritants is a risk factor of WRA recognition (relative risk (RR) = 2.09 (1.44:3.03)). 
Working in exposure-free environment is a factor against WRA recognition (RR = 0.38 (0.24:0.61)). Among subjects 
with work-related asthma, the uncontrolled course of the disease is significantly more frequent (p = 0.012). Subjects 
with WRA more often report sickness absenteeism due to asthma than those without WRA (9.6% vs. 3.2%, respectively), 
but the observed differences did not reach the statistical significance. Conclusions: Short 5-question questionnaire seems 
to be a promising tool to detect individuals with possible work-related asthma in the outpatient setting for further evalu-
ation and additional attention.
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divided into 2 stages. In the “stage 1” all subjects com-
pleted the 5-question preliminary WRA questionnaire 
(Table 1). 
Positive answer to at least 1 of the questions resulted 
in qualifying subject for the 2nd stage. In the “stage 2” 
all subjects completed a detailed WRA questionnaire 
containing demographic data, detailed job description, 
history of asthma and other allergic diseases, previously 
diagnosed sensitizations, the intensity of asthma symp-
toms (presence for the last 4 weeks – exertion limitations, 
dyspnea/cough symptoms, nocturnal awakenings due to 
asthma symptoms, usage of rescue medications and self as-
sessment of asthma control), last year work absenteeism, 
hospitalizations and emergency care visits due to asthma 
exacerbation, detailed information of work-related factors 
that aggravate or trigger asthma symptoms.

The definition of WRA case
Work-related asthma case was recognized in all subjects 
that fulfilled all 3 of the following criteria.
1. Asthma confirmed by history of typical symptoms and 

positive result of reversibility test or nonspecific metha-
choline challenge.

2. Patient-confirmed relationship between asthma symp-
toms and workplace environment in the detailed 
questionnaire.

INTRODUCTION
Asthma is a worldwide problem, with an estimat-
ed 300 million affected individuals. The mortality due to 
asthma is currently estimated at 250 000 cases/year [1]. 
Although in many patients standard therapy is adequate 
to control the disease symptoms, it is estimated that for 
about 5–10% of asthmatics such treatment schedule is not 
sufficient [2,3]. About 10–25% of adult asthmatics may 
experience more severe symptoms due to work condi-
tions [4]. It is reasonable to hypothesize that the occupa-
tional exposure is one of the factors that can be linked 
with treatment failure.

Aim
The aim of the study was to assess the prevalence of 
work-related asthma (WRA) among adult patients with 
bronchial asthma under follow up in an outpatient allergy 
clinic and to create a short and easy tool for detecting indi-
viduals with possible WRA.

MATERIAL AND METHODS
The study group comprised 300 consecutive asthmatic 
patients under follow up in an outpatient allergy clin-
ic. In this group the routine medical examination was 
performed along with the standard spirometry and re-
versibility test/methacholine challenge. The study was 

Table 1. Preliminary 5-question WRA questionnaire

Question Positive answers of respondents with recognized WRA 
[n (%)]

1. Do the symptoms of shortness of breath/wheezing/chest tightness become 
more severe at work?

34 (65.4)

2. Does the cough become more severe at work? 41 (78.8)
3. Do the symptoms of runny or itchy nose/sneezing/blocked nose become 

more severe at work?
23 (44.2)

4. Do the asthma symptoms decrease during weekends? 18 (15.4)
5. Do the asthma symptoms decrease when on leave/vacation? 43 (82.7)

WRA – work-related asthma.
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was calculated using EpiInfo7 (CDC, Atlanta, USA). To 
evaluate the significance of WRA recognition impact on 
the course of asthma and work absenteeism, the Mann-
Whitney-Wilcoxon rank sum test was calculated (Stat-
Calc 3.5, Systat Software GmbH, Erkrath, Germany).

RESULTS
Study group comprised 300 adult patients (Table 2). Sixty-
four (21.3% of the study cohort) subjects answered positive-
ly to preliminary WRA questionnaire. The WRA recogni-
tion was verified positively in 49 subjects. Among 50 sub-
jects from the control group, the WRA recognition was 
verified positively in 3 cases (Table 3). When extrapolating 
the control group results to the rest of all negative cases, 
the overall number of WRA cases was finally estimated 
at 63 (21% of the study group). The preliminary question-
naire has 76,9% sensitivity and 94% specificity in recog-
nition of WRA based on our definition of WRA case in 
the study group.
Among WRA subjects 12 were exposed to sensitiz-
ers, 6 to both sensitizers and irritant factors, 19 to ir-
ritant factors only and 15 were considered as working 
in exposure-free environment (11 subjects reported 
asthma symptoms exacerbation due to stressful situ-
ations, 4 due to physical overexertion) (Table 4). 
Occupational exposure to irritants is a risk fac-
tor for the WRA diagnosis (RR = 2.09 (1.44:3.03)). 

3. The exposure verified and confirmed by occupa-
tional medicine specialist based on job description 
in the detailed questionnaire (or, when inconclusive, 
supported by additional information provided by 
the employer).

Exposure factors were then analyzed for the possibility to 
trigger or exacerbate the asthma symptoms and classified 
as allergic or irritant. In 2 situations, when the subject re-
ported asthma exacerbation at work due to stress and/or 
to physical exertion/strain, and there were no other factors 
confirmed in the workplace environment that can trigger 
or exacerbate asthma symptoms, diagnosis of WRA was 
confirmed; however, the workplace was then classified as 
“exposure free.”
The control group comprised 50 subjects with negative pre-
liminary verification and they also were given the detailed 
WRA questionnaire. To evaluate the impact of occupa-
tional exposure on WRA recognition, the risk ratio (RR) 

Table 2. Characteristic of study group

Variable Study group
(N = 300)

Age [years] (M±SD) 35.7±7.9
Gender [n]

females 162
males 138

M – mean; SD – standard deviation.

Table 3. Verification of work related asthma recognition based on the detailed WRA questionnaire accompanied by case 
confirmation performed by physician

Verification results

Study group 
[n]

Control group 
[n]

total
(N = 64)

females
(N = 31)

males
(N = 33)

total
(N = 50)

females
(N = 27)

males
(N = 23)

Respondents with 
confirmed WRA recognition

49 23 26 3 1 2

Respondents without 
confirmed WRA recognition

15 8 7 47 26 21

WRA – work-related asthma.
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Dumas et al. also support the role of irritants in work-relat-
ed asthma [7]. However, there were 15 WRA subjects who 
reported aggravation of asthma symptoms in exposure-free 
environment. Most of them have pointed towards stress as 
a trigger for their asthma symptoms, which confirms an ear-
lier observation by Eng et al. that psychological factors may 
affect people with asthma [8]. Work-related asthma sub-
jects experience prolonged work disruption [9].
In our study, subjects with WRA more often reported sick-
ness absenteeism due to asthma than non-WRA subjects, 
but the results were not statistically significant probably 

Working in the exposure-free environment was a factor 
against WRA diagnosis (RR = 0.38 (0.24:0.61)) (Ta-
ble 5). Among subject with work-related asthma, the un-
controlled course of the disease is significantly more 
frequent: 18 (34.6%) vs. 9 (14.5%), p = 0.012. Subjects 
with WRA more often report sickness absenteeism due 
to asthma than those without WRA (9.6% vs. 3.2%), but 
the observed differences did not reach the level of statisti-
cal significance (p > 0.05) (Table 6).

DISCUSSION
The aim of our study was to evaluate the prevalence of 
work-related asthma among adult asthmatics. Sixty-three 
subjects were considered as WRA, which enabled us to 
estimate the WRA prevalence at 21%. The prevalence 
of WRA in our study does not differ much from that re-
ported in other papers published to date [5,6]. In our study 
the exposure to irritant factors represents an important risk 
factor for the development of WRA. Results presented by 

Table 4. Workplace exposure and work-related (WRA) recognition

Exposure at the workplace WRA positive 
[n]

WRA negative 
[n]

Sensitizers only 12 8
Sensitizers and irritant factors 6 5
Irritant factors only 19 5
Without exposure to irritant factors or sensitizers 15 44

Table 5. Exposure impact on work-related asthma (WRA) 
recognition

Exposure RR 95% CI p
Sensitizers 1.42 0.95–2.10  0.140
Irritant factors 2.09 1.44–3.03 < 0.001
Exposure free 0.38 0.24–0.61 < 0.001

RR – relative risk; CI – confidence interval.

Table 6. Impact of work-related asthma (WRA) recognition on course of asthma and work absenteeism

Level of disease control WRA positive
[n (%)]

WRA negative
[n (%)] p

Impact of WRA recognition on course of asthma among respondents

controlled 14 (26.9) 27 (43.6) 0.067

partially controlled 20 (38.5) 26 (41.9) 0.713

uncontrolled 18 (34.6) 9 (14.5) 0.012

Impact of WRA recognition on work absenteeism 

respondents reporting at least 1 day on leave due to asthma 
exacerbation in the last year

5 (9.6) 2 (3.2) 0.161
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03509073.

due to low number of cases, and further study in this area 
is needed. Individuals with WRA are more likely to have 
their asthma poorly controlled. Lutzker et al. state that 
adults with WRA report poorer asthma control and higher 
health care involvement than non-WRA individuals [10]. In 
our study, the uncontrolled course of asthma is significantly 
more frequent among WRA compared to non-WRA sub-
jects (p = 0.012). There is a clear need that all asthmatics 
be asked and evaluated for occupational factors that can 
aggravate symptoms and impair the level of asthma control. 
There is significantly greater chance that people with WRA 
will not respond well to standard treatment plan. Unfortu-
nately, health care providers often do not try to find out 
whether patient’s asthma is work-related [10].

CONCLUSIONS
The proposed preliminary short 5-question question-
naire might be a useful, fast and easy tool that can replace 
more detailed, time consuming and exposure-based tool 
for WRA detection. It can be used by physicians in out-
patient settings to detect individuals with possible WRA 
for further evaluation and additional attention.
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