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ABSTRACT: Existing guidelines advise adolescents with asthma and allergies against high-risk

occupations. The aim of the current authors’ analyses was to investigate the resulting self-

selection in a prospective cohort study.

The participants of Phase II of the International Study of Asthma and Allergies in Childhood in

Germany (aged 9–11 yrs at baseline) were re-contacted after 7 yrs (response rate was 77%) and

were asked to complete a questionnaire, which included items on atopic diseases. The subjects

were also asked about the type of job they would like to have in the future (preferred job choice).

Exposure to agents with potential asthma risk was evaluated using a job exposure matrix. The

analyses were restricted to those in school-based vocational training programmes without

occupational exposures.

A total of 33% of subjects chose jobs with high asthma risk, 23% selected low asthma risk jobs

and the remaining adolescents indicated jobs without known asthma risk (reference category).

There were no statistically significant associations between asthma, allergic rhinitis or atopic

dermatitis and selecting jobs with asthma risk. Participants with allergic rhinitis tended to select

high risk jobs less frequently.

In conclusion, self-selection into low risk jobs seems to play a minor role in teenagers with

asthma or allergies.

KEYWORDS: Adolescents, allergy, asthma, cohort study, vocational education

O
ccupational asthma is the leading cause
of occupational respiratory diseases in
developed countries [1]. It has been

estimated that 2–36.5% of adult-onset asthma is
due to occupational exposures [2]. So far,
measures of primary prevention of occupational
asthma, rhinitis and hand eczema where reduc-
tion of exposure is not possible are not well
established [1, 3, 4]. Pre-employment selection
amongst asymptomatic subjects based on atopy
has been evaluated in this context [5, 6]. Besides
the ethical implications, this approach has been
shown to be highly inefficient [6, 7].

Even less seems to be known about primary
prevention of work-aggravated asthma in
patients with pre-existing asthma. In a recent
review, CULLINAN et al. [7] concluded that it might
be reasonable to screen out those with severe or
moderately severe asthma of potential employ-
ment from jobs with increased risk of exposure to
asthmogens. In addition, it is recommended to
thoroughly advise adolescents with asthma or
allergies before they start vocational training, so
as to help them select a suitable career [7, 8].

To date, only limited data are available on
whether asthma and allergies influence career
choices in adolescents [9]. Therefore, the current
authors aimed to assess whether asthmatic and
allergic adolescents select themselves into low
risk jobs in a prospective cohort study.

METHODS

Study population
The study population consisted of the partici-
pants of Phase II of the International Study of
Asthma and Allergies in Childhood (ISAAC II) in
Munich and Dresden, who were enrolled in 1995
and 1996 [10]. For the follow-up study in 2002, a
total of 4,893 participants were located. They each
received a questionnaire along with an informed
consent form; up to two reminders were also
sent. Overall, 77% of the teenagers (aged 16–
18 yrs) took part in the study.

For the present study, the authors restricted the
study population to vocational trainees. The
reason for this was that at age 16–18 yrs high
school students may have not yet thought fully
about future careers. This was supported by the
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fact that only 48% of the high school students reported which
job they would like to have in the future, while 79% of
teenagers in vocational training programmes indicated such a
job. Traditional vocational training programmes (e.g. nurses or
bakers) in Germany are done on the job with only 2 days per
week spent at the school. More recently vocational training,
which involved full-time attendance at school accompanied by
internships in different areas, became popular. The current
authors restricted the study population to the latter group,
assuming that they had not yet been occupationally exposed
during training. In addition, subjects reporting that they had
undertaken any job (e.g. holiday job), at any point, for a
minimum of 8 h per week and for at least a 1-month period,
were excluded. As shown in figure 1, 504 of the 3,785 subjects
fulfilled these criteria and formed the study population for the
main analyses presented in this paper.

Follow-up questionnaire
The questions were mainly taken from the European
Community Respiratory Health Survey [11] and the ISAAC II
questionnaire [12]. They focused on respiratory symptoms,
current state of employment and the type of job subjects would
like to have in the future (preferred job choice).

Each of the preferred job choices given by the participants was
double coded in parallel by two well trained coders according
to the International Standard Classification of Occupations
code [13]. Potential exposure to specific airborne pollutants
was assessed by the use of an asthma-specific job-exposure
matrix (JEM) [14]. The exposures of the preferred job choices
classified by the JEM were used as outcome variables. The JEM
contains 22 exposure groups including 18 high risk groups,
based on known risk factors for occupational asthma. These
groups are divided into the following categories: high
molecular weight (HMW) agents (agents derived from
animals, plants, anthropods or mites, latex, flour, bioaerosols
and biological enzymes); low molecular weight (LMW) agents
(highly reactive chemicals, isocyanates, sensitising drugs,
industrial cleaning agents, sensitising wood dusts and metal

sensitisers); mixed environments (metal working fluids,
agricultural environments and the textile industry); and jobs
with the potential of accidental exposure to very high levels of
irritants (peak exposures). In addition to these categories, one
group with jobs of low asthma risk was created, which
included jobs with low level exposure to chemicals or irritants,
fumes and/or environmental tobacco smoke (low risk). The
remaining jobs were coded as nonexposed.

For the multiple nominal regression models the following
categories were used as outcome [14]: 1) Nonexposed
(reference). 2) Low risk (if subject had not already been
classified as high risk). 3) High risk (HMW and LMW agents,
mixed environments, peak exposures). As predictors, the
authors evaluated three categories of asthma, rhinitis and
atopic dermatitis. These were: 1) Never: Asthma, rhinitis or
atopic dermatitis never diagnosed by a doctor (reference). 2)
Noncurrent: Asthma, rhinitis or atopic dermatitis ever diag-
nosed by a doctor (stated at baseline and/or follow-up) but no
symptoms and/or use of medication during the previous 12
months. 3) Current: Asthma, rhinitis or atopic dermatitis ever
diagnosed by a doctor and current symptoms.

Current asthma symptoms were defined as awakening by
shortness of breath or an asthma attack during the previous 12-
month period, or the use of medication during the previous 12
months. Current symptoms of allergic rhinitis were considered
when the participant reported a problem with sneezing, or a
runny or a blocked nose without having a cold or the flu
during the previous 12 months. An itchy rash during the
previous 12 months was defined as current symptoms of atopic
dermatitis.

Statistical methods
In order to obtain information regarding the potential selection
of subjects with allergies or asthma into vocational training
programmes, vocational trainees were compared with high
school students. Data are presented as absolute and relative
frequency. In addition, Chi-squared tests were undertaken.
Age is given as mean¡SD when comparing the two groups by
unpaired t-tests.

The current authors’ main interest was the association between
respiratory health/atopic dermatitis and exposure related to
the preferred job choice using nominal logistic regression.
These analyses were restricted to vocational trainees and
adjusted for sex, centre and level of schooling (9 or 10 yrs). Age
was not considered a confounder because all subjects were
within a limited age range (16–18 yrs).

RESULTS

Descriptive data
Table 1 compares vocational trainees in school-based training
programmes and high school students. The data are restricted
to those who indicated a preferred job choice and had never
worked in a job for a minimum of 8 h per week and for a
minimum 1-month period. Vocational trainees, when com-
pared with high school students, were slightly older
(mean¡SD, 16.8¡0.7 versus 16.4¡0.7 yrs, respectively), more
likely to be male (50 versus 44%, respectively) and to live in
Dresden (62 versus 44, respectively). In addition, their preferred
job choice was significantly more often associated with low (23
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FIGURE 1. Study population included in the first follow-up of the Phase II of the

International Study of Asthma and Allergies in Childhood (ISAAC II) in Munich and

Dresden (Germany) and teenagers included in the analyses presented in this

paper. SOLAR: Study on occupational Allergy Risks. #: Included in the analyses.
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versus 11%, respectively) or high (33 versus 23%, respectively)
asthma risk, while high school students were more likely to
select nonexposed jobs. The most frequent exposures of jobs
with high asthma risk among vocational trainees were highly
reactive chemicals (12%), latex (8%) and isocyanates (6%). The

dominant exposures in the low asthma risk category were
irritants (6%), motor engine exhausts (5%) and environmental
tobacco smoke (3%; data not shown).

A total of 19% of the vocational trainees had current allergic
rhinitis, 8% atopic dermatitis and 6% asthma. The prevalence
of symptoms did not differ between vocational trainees and
high school students. However, 4% of the vocational trainees,
but only 2% of the high school students, reported that their
preferred job choice was influenced by allergies or respiratory
symptoms (p,0.05).

Predictors of preferred job choice among vocational
trainees
As shown in table 2, male vocational trainees were more likely
to indicate low asthma risk jobs as their preferred job choice
when compared with the females in this group (odds ratio: 5.0,
95% confidence interval 3.0–8.3). Vocational trainees with a
lower level of schooling were more likely to choose jobs with
high asthma risk (OR: 3.2, 95% CI: 2.1–5.0). There was no
statistically significant association between having asthma,
allergic rhinitis, or atopic dermatitis and selecting jobs with
asthma risk. However, teenagers with recent symptoms of
allergic rhinitis tended to prefer jobs with high asthma risk less
frequently than subjects without symptoms of allergic rhinitis
(OR: 0.6, 95% CI: 0.3–1.1). These results were confirmed in the
multiple regression models (table 3).

DISCUSSION
In the current study, vocational trainees with atopic diseases
did not differ significantly in their preferred job choices from
asymptomatic teenagers. If anything there was a tendency for
teenagers with allergic rhinitis to avoid jobs with high risk of
exposure to asthmogens.

The current study was done prospectively in a general
population sample with in-depth data on childhood exposures
and respiratory diseases. Therefore, the current authors could
take into account the lifetime history of atopic diseases in the
current study. The present authors were also able to trace most
of the subjects from the ISAAC II study after 7 yrs and
obtained a high response rate. The questionnaire instruments
used at baseline and follow-up have been thoroughly validated
against clinical measurements [11, 12].

Only 4% of the subjects indicated that their preferred job choice
had been influenced by atopic diseases. Among subjects with
current symptoms of asthma, allergic rhinitis or atopic
dermatitis, 8% reported that their job choice was influenced
by their disease. Unfortunately, the current questionnaire did
not ask whether the subjects actually had obtained professional
advice in selecting their career. Therefore, the current authors
were unable to determine whether this result was due to a lack
of appropriate guidance given by the primary care physician
or a job counselor or due to a lack of adherence to these
suggestions by the teenagers. However, the prevalence of
subjects who took atopic diseases into account was higher
among vocational trainees than among high school students,
suggesting that at least some of them had obtained advice.

While asthma and atopic dermatitis were not associated with
job choices, vocational trainees with allergic rhinitis tended to
avoid high risk jobs, although this association did not reach the

TABLE 1 Comparison of vocational trainees in school-
based training programmes (included in the
analyses) and high school students (excluded
from the analyses)

Vocational

trainees#

High school

students#

Subjects n 504 912

Age yrs*** 16.8¡0.7 16.4¡0.7

Sex

Male* 253 (50.2) 404 (44.3)

City

Dresden*** 314 (62.3) 402 (44.1)

Nationality

German 461 (91.5) 851 (93.5)

Parental asthma 36 (7.3) 86 (9.5)

Doctor-diagnosed asthma

Noncurrent 41 (8.4) 76 (8.5)

Current 30 (6.1) 48 (5.4)

Asthma severity during previous

12 months

.3 asthma attacks 16 (55.2) 28 (59.6)

o1 emergency room visit 3 (10.3) 5 (10.6)

Use of asthma medication 26 (86.7) 39 (81.3)

Doctor-diagnosed allergic rhinitis

Noncurrent 38 (7.7) 49 (5.5)

Current 91 (18.5) 172 (19.4)

Doctor-diagnosed atopic dermatitis

Noncurrent 59 (12.3) 144 (16.4)

Current 38 (7.9) 57 (6.5)

Preferred job choice***

Reference 225 (44.6) 603 (66.1)

Low asthma risk 114 (22.6) 104 (11.4)

High asthma risk 165 (32.7) 205 (22.5)

Preferred job choice influenced

by allergies or breathing

problems+,*

22 (4.4) 21 (2.3)

Subjects with current symptoms

of allergic rhinitis, atopic

dermatitis or asthma whose

preferred job choice was

influenced by allergies or

breathing problems+

12 (8.8)" 17 (7.8)"

Data presented as mean¡SD or n (%). Data numbers may not add up to the

total sample size for the group due to missing data. #: Never had a job for 8 h

per week, for a minimum of 1-month and preferred job choice reported; +:

based upon the response to the questionnaire item ‘‘Did/do allergies or

breathing problems influence your preferred job choice?’’; ": percentage of the

total number of subjects with current symptoms of allergic rhinitis, atopic

dermatitis or asthma (n5136 vocational trainees, n5219 high school students).

*: p,0.05; ***: p,0.001.
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level of statistical significance. It is somewhat surprising that
allergic rhinitis might influence job selection more than asthma
or atopic dermatitis. One reason might be that the power,
especially for asthma and atopic dermatitis, was low as the

current authors restricted the study population to those in
vocational training. This also limited the study population to
teenagers with only 9 or 10 yrs of schooling and thus reduced
the generalisation of the results. As shown in table 1, the study
subjects also differed significantly from high school students
with respect to sex, place of living and job choice. Repeating
the current analyses with the whole study population, no
association between atopic disease and potential job choice
could be found (data not shown). However, due to the limited
number of asthmatics in the study population, the current
authors could unfortunately not take asthma severity into
account.

Due to their chronic disease, asthmatics as well as young
people with atopic dermatitis have been shown to reach lower
levels of schooling than expected based on their level of
intelligence [4, 15]. Therefore, the range of available job choices
for asthmatics is reduced not only by potential exposure in
their preferred jobs but also by their level of schooling [16].
This might contribute to the observation that adolescents with
asthma or atopic dermatitis do not take potential adverse
health effects into account in their job choice [16]. Nevertheless,
the lifetime history of allergic rhinitis, asthma and atopic
dermatitis did not differ between vocational trainees and high
school students.

Overall, the health-based selection into specific jobs seems to
be small in the study population. This might indicate a need
for improved advice, especially directed to adolescents with
asthma, regarding the potential health risks associated with

TABLE 2 Relative frequency and unadjusted odds ratio (OR) with 95% confidence intervals (CI) for factors potentially associated
with preferred job choice

Reference# Low asthma risk+ High asthma risk"

n (%) OR (95% CI) n (%) OR (95% CI) n (%) OR (95% CI)

Sex

Male 94 (41.8) 1 89 (78.1) 4.96 (2.96–8.32) 70 (42.4) 1.03 (0.68–1.54)

City

Dresden 138 (61.3) 1 79 (69.3) 1.42 (0.88–2.30) 97 (58.8) 0.90 (0.60–1.36)

Nationality

German 204 (90.7) 1 108 (94.7) 1.85 (0.73–4.73) 149 (90.3) 0.96 (0.48–1.90)

Parental asthma 12 (5.4) 1 9 (7.9) 1.49 (0.61–3.66) 15 (9.3) 1.79 (0.81–3.94)

Schooling ,10 yrs 64 (28.4) 1 44 (38.9) 1.60 (1.00–2.58) 93 (56.4) 3.24 (2.13–4.96)

Doctor-diagnosed asthma

Never 187 (85.4) 1 93 (84.5) 1 140 (86.4) 1

Noncurrent 20 (9.1) 1 10 (9.1) 1.01 (0.45–2.24) 11 (6.8) 0.74 (0.34–1.58)

Current 12 (5.5) 1 7 (6.4) 1.17 (0.45–3.08) 11 (6.8) 1.22 (0.53–2.86)

Doctor-diagnosed allergic rhinitis1

Never 149 (73.8) 1 71 (69.6) 1 122 (83.0) 1

Noncurrent 18 (8.9) 1 6 (5.9) 0.70 (0.27–1.84) 8 (5.4) 0.54 (0.23–1.29)

Current 35 (17.3) 1 25 (24.5) 1.50 (0.83–2.69) 17 (11.6) 0.59 (0.32–1.11)

Doctor-diagnosed atopic dermatitis1

Never 160 (80.4) 1 77 (78.6) 1 120 (82.8) 1

Noncurrent 26 (13.1) 1 16 (16.3) 1.28 (0.65–2.52) 13 (9.0) 0.67 (0.33–1.35)

Current 13 (6.5) 1 5 (5.1) 0.80 (0.28–2.32) 12 (8.3) 1.23 (0.54–2.79)

#: n5225; +: n5144; ": n5165; 1: subjects with current asthma have been excluded from these analyses (n530).

TABLE 3 Associations between respiratory symptoms and
preferred job choices

Reference Low asthma risk High asthma risk

Subjects n 213 109 156

Doctor-diagnosed asthma

Never 1 1 1

Noncurrent 1 0.85 (0.37–1.98) 0.71 (0.32–1.57)

Current 1 1.05 (0.38–2.88) 1.12 (0.47–2.68)

Doctor-diagnosed allergic rhinitis#

Never 1 1 1

Noncurrent 1 0.49 (0.18–1.36) 0.45 (0.18–1.13)

Current 1 1.42 (0.76–2.65) 0.57 (0.30–1.10)

Doctor-diagnosed atopic dermatitis#

Never 1 1 1

Noncurrent 1 1.18 (0.57–2.42) 0.72 (0.34–1.50)

Current 1 0.95 (0.31–2.89) 1.43 (0.61–3.36)

Data are presented as odds ratios (OR) with 95% confidence intervals, both of

which have been adjusted for sex, centre and level of schooling. #: Subjects

with current asthma have been excluded from these analyses (n530).
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their future job, enabling them to make a more informed choice
concerning their future careers.
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