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Abstract
Background: Asthmatics confront inconveniences in working life that make it more difficult to pursue a sustainable
career, such as unemployment and work disability. Ways of dealing with these inconveniences may be career
changes. More needs to be known about the backgrounds and consequences of career changes among
asthmatics, especially their relation to asthma or a change in asthma symptoms. The aim of this study was to
compare earlier career changes of adults with asthma who are working full time to those who have drifted away
from active working life because of work disability, unemployment or early retirement. The frequency of having
changed tasks, work place or occupation, whether the changes had been driven by asthma and furthermore,
whether the changes had affected their asthma symptoms were investigated.
Methods: In this population-based survey study, all patients with reimbursement rights for asthma aged 20–65 years in
the city of Tampere (total population 190,000), Finland (n = 2613) were recruited. The questionnaire was sent in October
2000 and the response rate was 79%. The questionnaire included questions e.g. on changing tasks, work place and
occupation, whether these changes were driven by asthma or associated with change of asthma symptoms. The
respondents were divided into four groups: working full-time, work disability, unemployed and retired due to age. We
applied ANOVA with Dunnet’s post-test (variances were not equal between the groups) for a continued variable age and
Chi-squared tests for categorical variables. Logistic regression models were built using unemployed vs. full-time work or
work disability vs. full-time work as an outcome variable. A p-value of <.05 was considered statistically significant.
Results: Adults with asthma working full time had more often made changes in their career, but not as often driven by
asthma as those with current work disability. The reason for changing work place compared to full-time workers (24.9%)
was more often mainly or partly due to asthma among those with work disability (47.9%, p < 0.001) and the unemployed
(43.3%, p = 0.006). Of those who made career changes because of asthma, a major proportion (over 67%) reported relief
in asthma symptoms. Changing tasks (OR 5.8, 95% CI 1.9–18.0, for unemployment vs. full-time work), work place (OR 2.8,
95% CI 1.1–7.0, for work disability vs. full-time work and OR 2.6, 95% CI 1.3–5.4, for unemployment vs. full-time work) or
occupation (OR 2.7, 95% CI 1.2–6.0, for unemployment vs. full-time work) mainly because of asthma was associated with
an elevated risk for undesirable employment status even after adjusting for age, gender, smoking and professional status.
Conclusions: Career changes that were made mainly because of asthma were associated with undesirable employment
status in this study. However, asthma symptoms were relieved after career changes especially among those who reported
asthma to be the reason for the change. In addition to proper treatment and counselling of asthma patients towards
applicable area of work or study, it may be beneficial to support early career changes in maintaining sustainable working
careers among adults with asthma.
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Background
Sustainable work has been set as a main goal by European
Union countries, meaning that ‘living and working conditions are such that they support people in engaging and
remaining in work throughout an extended working
life‘[1]. For an employee with asthma, maintaining a sustainable working career may be a significant challenge. Selective exclusion from work as a consequence of asthma is
observed in childhood asthmatics already at the beginning
of their working life and for current adult-onset asthmatics at the end of their working life [2]. Throughout
working life, adults with asthma commonly change jobs
due to respiratory problems at work [3], they often deal
with sickness absence [4], delayed return to work [5] or
complete cessation of employment due to respiratory
problems [6]. When work ability is reduced due to other
health conditions, having asthma makes it even more difficult to return to work. For example, a large cohort study
by Ervasti et al. [7] showed that return to work after sickness absence because of depression is delayed in the presence of asthma. In a study of public sector employees,
asthma increased the risk of all-cause long-term work disability 1.8-fold compared to controls with no asthma. [8]
Work-related asthma symptoms may have a considerable socio-economic impact, job change or work loss
due to asthma [9]. Work-exacerbated asthma (WEA) is
common (medium prevalence 21.5% among adults with
asthma) and occasionally supporting job change is
needed to manage WEA when reducing exposures and
optimizing treatment is not enough [10].
As these earlier studies have shown, adults with
asthma may struggle with inconveniences in working life
that make it more difficult to pursue a sustainable career. Changing jobs is common among employees with
asthma and it may be one way of coping in working life
with asthma. However, more needs to be known about
the backgrounds and consequences of changing jobs
among adults with asthma in order to focus on effective
support of their working careers.
We have found in our earlier study that among adults with
asthma, full-time workers are on average younger, more frequently nonmanual workers, they smoke less and have less
asthma symptoms both at work and at leisure time despite of
using less asthma medication than those who are unemployed, have work disability or are retired [11]. Full-time
work was interpreted as an indicator of successful coping in
working life. Now we wanted to analyze further, if changes in
working career in relation to asthma could explain the better
success in coping in working life of some adults with asthma.
The aim of this study was to compare earlier career
changes of adults with asthma who are working full time
to those who have drifted away from active working life
because of work disability, unemployment or early retirement. We studied the frequency of having changed tasks,
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work place or occupation, whether the changes had been
driven by asthma and furthermore, whether the changes
had affected their asthma symptoms.

Methods
This cross-sectional survey study recruited all patients with
reimbursement rights for asthma medication (n = 2613) aged
20–65 years and living in the city of Tampere (total population 190,000), Finland. The cases were identified from the
Medication Reimbursement Register of the Finnish Social
Insurance Institution. All those who had been granted special reimbursement rights for asthma medication until the
end of 1997 and were alive in October 2000 were selected.
To be granted reimbursement rights by the Finnish Social
Insurance Institution, the disease must fulfill the diagnostic
and severity criteria of asthma, including objective data of reversible/variable bronchial obstruction and a need for regular
treatment with inhaled glucocorticoids for at least 6 months
after the diagnosis. Among those granted special reimbursement rights for asthma medication, the reliability of the
asthma diagnosis is high [12]. The questionnaire was sent in
October 2000 and the response rate was 79%. Ninety-eight
subjects were excluded from the analyses because they
responded not having been diagnosed for asthma indeed by
a physician (some individuals with reimbursement may have
had e.g. asthma-COPD overlap) or because the employment
status information was missing. For this study, the respondents were divided into five groups according to their working life status. There were 967 subjects working full-time,
197 unemployed subjects, 334 subjects with work disability
(including all-cause sickness absence, disability pension, and
disability pension applied but not yet granted) and 159 subjects retired due to age (in Finland, age-related pension starts
at age of approximately 60–68 years depending on occupation and personal preferences). The fifth group consisting of
subjects outside of full-time work for other reasons (e.g.
housewives, students, part-time workers, maternity leave,
etc.) were excluded from this study (n = 309).
Questionnaire

The self-administered questionnaire included questions on
employment status, changes of work tasks, work places and
occupation, whether the changes were driven by asthma
and whether they affected asthma symptoms (Table 2).
Statistical analyses

We compared career changes in relation to asthma between different groups of working life status and we were
especially interested whether full-time workers differ from
the subjects in other three groups (unemployed, those with
work disability and those retired). Our data set consisted of
both continuous and categorical variables. When comparing the differences between groups we applied ANOVA
with Dunnet’s post-test (variances were not equal between
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the groups) for a continued variable age and Chi-squared
tests for categorical variables. Among those who had made
career changes we were interested whether asthma was
mainly or partly the reason for those changes (“mainly” or
“partly” or “none”) and how a possible change affected
asthma symptoms (“aggravated” or “no change” or
“relieved”). The results are presented in Table 2. We computed the same results by limiting the data for those who
had answered that asthma was mainly or partly the reason
for career changes. Those results are presented in Table 3.
After these preliminary studies we built logistic regression models using unemployed vs. full-time work or work
disability vs. full-time work as an outcome variable.
Change of tasks within the same employer, change of work
place, and change of occupation and whether the changes
were driven by asthma (“mainly” or “partly” vs. “none”),
and relief or aggravation of asthma symptoms after the
changes were used as independent variables one at a time.
In our data there were only very few persons who had answered that a career change aggravated the symptoms.
Therefore, we combined the categories “aggravated” and
“no change” before modeling. Our model building strategy
was as follows: at first we estimated crude models and
then adjusted models with age, gender, smoking, and professional status. The odds ratios (OR) with 95% confidence
intervals (95% CI) are presented in Table 4. A p-value of
<.05 was considered statistically significant. All analyses
were carried out using SPSS (version 24) program.
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work disability group and 3.7% of the retired had changed work place mainly because of asthma. The reason
for changing work place was more often mainly or partly
due to asthma among those with work disability (47.9%)
and the unemployed (43.3%) compared to full-time
workers (24.9%).
Changing occupation

Changing occupation after asthma diagnosis was less common than changing work place. Full-time workers reported
changing occupation more frequently (25.8%) than subjects
with work disability (18.9%) or the retired (10.9%). 6.4% of
full-time workers, 11.6% of the unemployed 8.8% of the
work disability group and 7.3% of the retired had changed
occupation mainly because of asthma. Making the change
because of asthma was overall more common in changing
occupation than in changing work place. Of those who had
changed occupation, making the change mainly or partly
because of asthma was more likely among those with work
disability (60.4%) than among full-time workers (43.9%).
Career changes and asthma symptoms

After all work and career changes, it was common to report
that the symptoms were relieved, especially after occupation
change (> 50%). Noticeable is that in the work disability
group, aggravation of symptoms after all career changes was
more frequently reported than in other groups.
Retirement

Results
Characteristics of the five groups are presented Table 1 [11].
Work and career changes in different employment status groups are presented in Table 2.
Changing tasks

Changing tasks within the same employer after asthma
diagnosis was similar in all groups (about 20% had changed
tasks). 4.5% of full-time workers, 7.5% of the unemployed,
7.6% of the work disability group and 8.8% of the retired
had changed tasks mainly because of asthma. Of those who
had changed tasks, 43.5% of full-time workers compared to
over 71% of all other groups reported that asthma was
mainly or partly the reason for the change. It was most
common to have been done the change mainly because of
asthma in the retired group (44.4%), and more common in
the work disability group (33.9%) and the unemployed
group (39.4%) than in the full-time working group (22.3%).
Changing work place

The change of work place after asthma diagnosis was
more common among full-time workers (39.9%) and the
unemployed (39.9%) compared to the work disability
group (19.8%) and to the retired group (14.4%). 5.5% of
full-time workers, 10.3% of the unemployed, 6.8% of the

Of those who had retired after asthma diagnosis (80.6% of
the work disability group and 72.2% of the retired group),
a significantly greater proportion of those retired because
of work disability (39.4%) compared to those retired for
old age (9.3%) reported that asthma was the main reason
for their retirement. Among those retired for old age,
53.7% reported that asthma was not the reason for their
retirement whereas 23.6% of those retired for work disability reported the same. However, after retirement,
asthma symptoms were alleviated in both groups (60.7%
in work disability group and 66.3% in retired group).
Changes of asthma symptoms in those adults with asthma
who reported making work or career changes because of
asthma are presented in Table 3. Among those who made
the change due to asthma, relief of asthma symptoms after
changing tasks was significantly more common among fulltime workers than among the work disability group. Of
those who changed work place because of asthma, relief of
asthma symptoms was more common (85–90%) in all other
groups than the work disability group, of whom 68%
reported relief of asthma symptoms. Of those who had
changed occupation, relief of asthma symptoms was reported frequently (90–100%) among full-time workers and
the retired and less frequently (72–76%) among the
unemployed and the work disability group.
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Table 1 Characteristics according to working life status
Full-time work
n = 967

Unemployed
n = 197

Work disability
n = 334

Retired
n = 159

p-value
1 vs. 2

p-value
1 vs. 3

p-value
1 vs. 4

44.1 (10.2)

46.2 (11.0)

57.9 (8.2)

62.9 (3.8)

0.064

<.001

<.001

Women

568 (58.7)

136 (69.0)

206 (61.7)

108 (67.9)

0.007

0.346

0.028

Men

399 (41.3)

61 (31.0)

128 (38.3)

51 (32.1)

Never smoker

432 (45.0)

70 (36.1)

132 (40.0)

92 (58.2)

0.004

0.002

<.001

Ex-smoker

217 (22.6)

40 (20.6)

98 (29.7)

38 (24.1)

<.001

<.001

0.001

Age, mean years (SD)
Gender

Smoking status

Current smoker

155 (16.1)

52 (26.8)

66 (20.0)

20 (12.7)

Occasional smoker

157 (16.3)

32 (16.5)

34 (10.3)

8 (5.1)

98 (10.2)

10 (5.2)

25 (8.0)

7 (4.6)

Professional status
Self-employed
Upper level nonmanual worker

199 (20.7)

11 (5.8)

21 (6.7)

24 (15.9)

Lower level nonmanual worker

284 (29.5)

50 (26.2)

59 (18.8)

35 (23.2)

Manual worker

353 (36.7)

113 (59.2)

195 (62.1)

79 (52.3)

Working from home, student, other

28 (2.9)

7 (3.7)

14 (4.5)

6 (4.0)

Data is presented as n (%) unless otherwise stated

Table 2 Earlier changes in working career according to current employment status
Full-time workers Unemployed Work disability Retired
n = 951 – 954
n = 176
n = 246 – 256 n = 139
Change of tasks within the same employer
after asthma diagnosis

p-value p-value p-value
1 vs.2 1 vs. 3 1 vs. 4

No
Yes

755 (79.4)
196 (20.6)

141 (80.1)
35 (19.9)

198 (77.3)
58 (22.7)

110 (79.1) 0.827
29 (20.9)

0.476

0.945

Mainly

43 (22.3)

13 (39.4)

19 (33.9)

12 (44.4)

<.001

0.001

0.008

Partly

41 (21.2)

14 (42.4)

21 (37.5)

8 (29.6)

No

109 (56.5)

6 (18.2)

16 (28.6)

7 (25.9)

3 (9.4)

8 (16.0)

1 (4.2)

0.073

0.001

0.211

No change 86 (48.0)

9 (28.1)

13 (26.0)

7 (29.2)

Relieved

86 (48.0)

20 (62.5)

29 (58.0)

16 (66.7)

No
Yes

373 (60.1)
381 (39.9)

107 (60.1)
71 (39.9)

202 (80.2)
50 (19.8)

119 (85.6) 0.991
20 (14.4)

<.001

<.001

If yes, was asthma the reason for
changing work place?

Mainly
Partly
No

52 (13.8)
42 (11.1)
283 (75.1)

18 (26.9)
11 (16.4)
38 (56.7)

17 (35.4)
6 (12.5)
25 (52.1)

5 (27.8)
2 (11.1)
11 (61.1)

0.006

<.001

0.249

If yes, how did change of work place
affect asthma symptoms?

Aggravated 8 (2.4)

2 (3.4)

3 (7.0)

1 (5.9)

0.052

0.058

0.361

If yes, was asthma the reason for
changing tasks?

If yes, how did change of tasks affect
asthma symptoms?

Change of work place after asthma diagnosis

Change of occupation after asthma diagnosis
If yes, was asthma the reason for
changing occupation?

If yes, how did change of occupation
affect asthma symptoms?

Data is presented as n (%)

Aggravated 7 (3.9)

No change 206 (62.6)

27 (45.8)

20 (46.5)

8 (47.1)

Relieved

115 (35.0)

30 (50.8)

20 (46.5)

8 (47.1)

No
Yes

708 (74.2)
246 (25.8)

122 (70.5)
51 (29.5)

202 (81.1)
47 (18.9)

122 (89.1) 0.310
15 (10.9)

0.024

<.001

Mainly

61 (23.3)

20 (35.7)

22 (41.5)

10 (45.5)

0.086

0.020

0.069

Partly

54 (20.6)

13 (23.2)

10 (18.9)

3 (13.6)

No

147 (56.1)

23 (41.1)

21 (39.6)

9 (40.9)

2 (4.4)

4 (9.5)

1 (6.7)

0.781

0.015

0.004

Aggravated 6 (2.7)
No change 100 (45.7)

20 (44.4)

11 (26.2)

1 (6.7)

Relieved

23 (51.1)

27 (64.3)

13 (86.7)

113 (51.6)
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Table 3 Asthma symptom changes in those who had made career changes because of asthma
Full-time workers (1) Unemployed (2) Work disability (3) Retired (4) p-value p-value p-value
n = 951–954
n = 176
n = 246–256
n = 139
1 vs.2
1 vs. 3 1 vs. 4
Change of tasks within the same
employer after asthma diagnosis
Was asthma the reason for
changing tasks?

Mainly

43 (51.2)

13 (48.1)

19 (47.5)

12 (60.0)

Partly

41 (48.8)

14 (51.9)

21 (52.5)

8 (40.0)

How did change of tasks affect
asthma symptoms?

Aggravated 2 (2.5)

2 (8.0)

3 (8.3)

0 (0.0)

No change

11 (13.6)

5 (20.0)

9 (25.0)

3 (15.8)

Relieved

68 (84.0)

18 (72.0)

24 (66.7)

16 (84.2)

Was asthma the reason for
changing work place?

Mainly

52 (55.3)

18 (62.1)

17 (73.9)

5 (71.4)

Partly

42 (44.7)

11 (37.9)

6 (26.1)

2 (28.6)

How did change of work place
affect asthma symptoms?

Aggravated 1 (1.1)

0 (0.0)

0 (0.0)

0 (0.0)

<.783

<.701

0.478

0.182

0.036

0.978

0.521

0.104

0.465

0.497

0.017

0.549

0.470

0.082

0.107

0.013

0.042

0.600

Change of work place after
asthma diagnosis

No change

8 (9.0)

4 (14.8)

7 (31.8)

1 (14.3)

Relieved

80 (89.9)

23 (85.2)

15 (68.2)

86 (85.7)

Mainly

61 (53.5)

20 (60.6)

22 (71.0)

10 (76.9)

Partly

53 (46.5)

13 (39.4)

9 (29.0)

3 (23.1)

0 (0.0)

1 (3.4)

0 (0.0)

Change of occupation after
asthma diagnosis
Was asthma the reason for
changing occupation?

How did change of occupation Aggravated 0 (0.0)
affect asthma symptoms?
No change 10 (9.7)
Relieved

93 (90.3)

8 (27.6)

6 (20.7)

0 (0.0)

21 (72.4)

22 (75.9)

13 (100)

Data is presented as n (%)

Associations between employment status and changes in
working career and their relation to asthma

Associations between employment status and earlier career changes: changing tasks, work place or occupation,
and associations between employment status and
whether the career change was made due to asthma or
was associated with a change in asthma symptoms, were
calculated using logistic regression models and are presented in Table 4. After adjusting for age, gender, smoking and professional status, those who had changed
tasks mainly because of asthma, were more likely to be
unemployed than work full-time (OR 5.8, 95% CI 1.9–
18.0) but between work disability group and full-time
working group the difference was not statistically significant. Those who had changed work place mainly because of asthma were more likely to have work disability
than work full-time (OR 2.8, 95% CI 1.1–7.0) and more
likely to be unemployed than full-time workers (OR 2.6,
95% CI 1.3–5.4). Those who had changed occupation
mainly because of asthma, were more likely to be unemployed than full-time workers (OR 2.7, 95% CI 1.2–
6.0) but between work disability group and full-time
working group the difference was not statistically significant. Relief or aggravation of asthma symptoms after
changing tasks, work place or occupation was not associated with employment status.

Discussion
Our cross-sectional study among adults with asthma
shows that those who are currently full-time workers have
made changes more often in their career than adults with
asthma with current work disability. However, asthma was
more seldom the reason for these changes among fulltime workers than among those with work disability. Particularly among those who made one because of asthma,
symptoms alleviated after a career change. On the other
hand, when asthma was mainly the reason for the career
change, it was associated with undesirable employment
status, work disability or unemployment, compared to
full-time workers. The risk for undesirable employment
status was 2–6 -fold even after adjusting for age, gender,
smoking and professional status.
Earlier studies concerning job changes have mostly dealt
with job changes due to respiratory work-related symptoms
and work disability or occupational asthma [6, 13–16]. In a
study of 196 patients with asthma, as many as 39% believed
that asthma had adversely affected their career by causing
them to: not pursue a desired career, not get promoted due
to absenteeism, change to a worse job, or be perceived as
incapable. Changing jobs, work hours or duties was associated with less education, not wanting to work, more comorbidity and more use of asthma medication [16]. In our
study, we investigated adults with asthma identified from a
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Table 4 Associations between changes in working career and employment status. Crude logistic regression models and models
adjusted for age, gender, smoking, and professional status
Unemployed vs. full-time work

Work disability vs. full-time work

Crude OR (95% CI) Adjusted OR (95% CI) Crude OR (95% CI) Adjusted OR (95% CI)
Was asthma the reason for changing
tasks?

Mainly vs. No
Partly vs. No

How did change of tasks affect
asthma symptoms?
Was asthma the reason for changing
work place?

7.8 (2.7–22.6)
6.1 (2.2–17.4)

5.8 (1.9–18.0)
4.7 (1.6–14.4)

6.2 (2.5–15.2)
5.4 (2.3–12.6)

2.5 (0.8–7.7)
2.9 (1.0–8.4)

Aggravated or
0.4 (0.2–1.0)
No change vs. Relieved

0.6 (0.3–1.6)

0.7 (0.4–1.4)

1.6 (0.7–3.9)

Mainly vs. No
Partly vs. No

3.1 (1.6–6.0)
2.1 (1.0–4.5)

2.6 (1.3–5.4)
1.9 (0.9–4.3)

3.6 (1.7–7.7)
1.5 (0.5–4.1)

2.8 (1.1–7.0)
1.8 (0.6–5.8)

How did change of work place affect Aggravated or
0.5 (0.3–0.8)
asthma symptoms?
No change vs. Relieved

0.6 (0.3–1.1)

0.7 (0.3–1.4)

1.2 (0.5–2.8)

Was asthma the reason for changing
occupation?

Mainly vs. No
Partly vs. No

3.1 (1.5–6.6)
2.0 (0.9–4.5)

2.7 (1.2–6.0)
1.7 (0.7–4.2)

2.8 (1.3–5.9)
1.4 (0.6–3.4)

1.6 (0.6–3.9)
1.4 (0.5–3.8)

How did change of occupation
affect asthma symptoms?

Aggravated or
0.9 (0.4–1.7)
No change vs. Relieved

1.0 (0.5–2.1)

0.6 (0.3–1.1)

0.9 (0.4–2.0)

general population. Our previous study showed that having
frequent asthma symptoms or nightly wake-ups because of
asthma is associated with less desirable employment status
such as unemployment and work disability. Among individuals with asthma, full-time workers are on average younger,
more frequently nonmanual workers, they smoke less and
have less asthma symptoms both at work and at leisure
time despite of using less asthma medication [11].
In this study, the main purpose was to analyze the career changes adults with asthma had made earlier in their
working life and to compare them in current employment status groups. We were able to investigate whether
the change had been driven by asthma and furthermore,
whether it alleviated or aggravated asthma symptoms.
This addresses the question of how much having asthma
forces individuals to make changes in their working
careers.
Occupation change may be considered a bigger step to
take in one’s working career than changing work place
or tasks within the same, familiar employer. Changing
occupation was less common in our study groups than
changing task or work place, but asthma was more often
the reason for change in occupation than change in
work place. This reflects that the change of occupation
is not made on a light basis but it may be that those
who change occupation have a more difficult asthma to
control. All groups (> 50%) experienced alleviation of
asthma symptoms after occupation change and the relief
was strongest in the eldest groups, retired and work disability groups.
Of those who had made career changes driven by asthma,
the relief of asthma symptoms was most common among
full-time workers and more common among other groups
than the work disability group. Among the work disability
group, aggravation of symptoms after making career
changes driven by asthma was more common than in other
groups. This suggests that if the subjects can alleviate

asthma symptoms by making changes in career, it predicts
a favorable career outcome. Still, there is contradiction between the potential beneficial effect of career change on
health which is seen as alleviation of asthma symptoms,
and the potential deleterious impact of career change at
socio-economical level seen in employment status. Even in
those who had retired for old age, asthma often seemed to
be a reason not to continue in working life and asthma
symptoms tended to alleviate in a significant proportion of
adults with asthma after retirement.
Full-time workers stand out from the other adults with
asthma with having made changes in their earlier working
career, whether it is a task change, work place change or
occupation change, mostly for other reasons and less frequently driven by their asthma. Our earlier study showed
that working full-time was associated with younger age,
nonmanual work, less smoking and less symptomatic
asthma despite of less asthma medication [11]. Their
socio-economical status with younger age and nonmanual
work probably also favors changes in their careers because
of other reasons than their asthma. It is possible that fulltime workers may be overall healthier with less comorbidities which may also enable better flexibility and changes
in working life not driven by asthma.
It has been studied earlier that with severe asthma,
workers tend to move to jobs involving lower level of exposure [14]. Known as the healthy worker effect, sicker
individuals may choose work environments in which exposures are low, they may be excluded from being hired
or once hired, they may seek transfer to less exposed
jobs or leave work. [17]. In a longitudinal study of adults
with occupational asthma, factors associated with individuals staying in their jobs included higher education
and income, longer tenure with the company, having
children to support and older age [15]. It is common
among adults with asthma to change jobs throughout
working life due to respiratory problems at work [3].
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We studied if asthma was perceived by the subjects to
be the reason for retirement and found out that it was significantly more common to retire because of asthma
among those with work disability than among those retired for age. However, retirement seemed to similarly relieve asthma symptoms in over 60% of those who had
retired regardless of the reason for the retirement. In this
study, 90% of the retirement group did not see asthma as
a main reason for their retirement, but a great proportion
of them reported that asthma symptoms were alleviated
after retirement. It may be that alleviation of asthma
symptoms is related to lack of job-related stress in
addition to less physical strain and exposures. A causal association between chronic psychosocial stress and asthma
morbidity has been suggested in studies [18].
In our study, relief of asthma symptoms due to task
change was reported by almost half or over half of subjects
(48–67%) in all groups which encourages both the employer and occupational health units to support task
changes due to asthma. Change of tasks seems to matter
and efforts of collaboration between workplace and occupational health units are worthwhile in finding a suitable task,
well-being at work and preventing early exit from work.
The strength of our study is the study population which
is well representative of asthmatics at working age in Tampere. The response rate was 79%. We recruited all
working-age adults with asthma in Tampere city with
established asthma and special reimbursement and diagnosis based on lung function criteria. However, as a
questionnaire-based study this lacks information on clinical measures and details of treatments on individual level.
As a limitation of the study, we had data on all-cause sickness absence and lacked asthma-specific data. One weakness of the study was that in the original questionnaire the
subjects were asked if they had made each type of career
change after the diagnosis of asthma, but the number of
such changes was not asked. It may be that some of the
subjects had made several changes of each type, but this
cannot be taken into account in the current analysis. Also,
there are limitations in the cross-sectional study design.
As in all questionnaire-based studies, selection bias is possible and we do not know whether those who answered
this questionnaire have e.g. more severe asthma or vice
versa. There may also be report bias among those with unfavorable working status. It may be that e.g. asthma was
recalled and reported as the reason for a career change
more often when the change or the result of the change
was undesirable. Our material was collected in year 2000
and some aspects in asthma treatment or working life
may have changed. In Finland, our national asthma guidelines and asthma program have stressed active treatment
with inhaled corticosteroids (ICS) since early 1990’s [19]
and the use of ICS has not changed significantly since the
collection of our data. Long-acting beta2-agonists (LABA)
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were introduced in mid- 1990’s but the use of this class of
drugs has probably increased after year 2000 since the
introduction of fixed ICS-LABA combinations. Finland
has for long had a high level of social security and insurance system that has not significantly changed during the
last decades and therefore our results from 2000 are still
valid. The economic structure in Finland is typical for
countries in Western Europe and has not changed fundamentally after the year 2000.

Conclusions
Those who were working full time, had most often made
changes in their working career, which seem to be supported by younger age, nonmanual work and less asthma
symptoms. Being driven to make career changes because
of asthma was associated with undesirable employment
status, suggesting that symptomatic asthma may accentuate the challenges in working life for adults with asthma.
However, career changes especially because of asthma had
potential beneficial effect on health seen as alleviation of
asthma symptoms after the change. These highlight the
importance of proper treatment of asthma, counselling of
asthma patients towards applicable area of work or study,
and possibly early, proactive support of career changes in
maintaining sustainability in working life.
Acknowledgements
Not applicable.
Funding
The Finnish Work Environment Fund and Jalmari and Rauha Ahokas
Foundation.
Availability of data and materials
The datasets used and/or analyzed during the current study available from
the corresponding author on reasonable request.
Authors’ contributions
ST was the main author of the manuscript and contributed by analyzing and
interpreting the data. LL and KK contributed by planning the study design,
analyzing and interpreting data and writing the manuscript. RL contributed
by planning and performing the statistical analyses and planning the design
of this study. JU contributed as the leader of the study group, by planning
the study design, analyzing and interpreting data and writing the
manuscript. All authors read and approved the final manuscript.
Ethics approval and consent to participate
This is a questionnaire based study where participation was voluntary and
since there was no intervention, the Finnish legislation does not require
ethics committee handling.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Taponen et al. Journal of Occupational Medicine and Toxicology (2018) 13:8

Page 8 of 8

Author details
1
Finla Occupational Health, Satakunnankatu 18 B, 33210 Tampere, Finland.
2
Allergy Centre, Tampere University Hospital, PO Box 2000, 33521 Tampere,
Finland. 3Faculty of Medicine and Life Sciences, University of Tampere, 33014
Tampere, Finland. 4Finnish Institute of Occupational Health, PO Box 40,
00251 Helsinki, Finland. 5Clinicum, Faculty of Medicine, University of Helsinki,
PO Box 63, 00014 Helsinki, Finland.
Received: 31 October 2017 Accepted: 7 February 2018

References
1. Budginaitė I, Barcevičius E, Espasa J, Spurga S, Tsutskiridze L. Eurofound
(2016), Sustainable work throughout the life course: National policies and
strategies. Luxembourg: Publications Office of the European Union; 2016.
2. Thaon I, Wild P, Mouchot L, Monfort C, Touranchet A, Kreutz G, Derriennic F, Paris
C. Long-term occupational consequences of asthma in a large French cohort of
male workers followed up for 5 years. Am J Ind Med. 2008;51(5):317–23.
3. Blanc PD, Burney P, Janson C, Toren K. The prevalence and predictors of
respiratory-related work limitation and occupational disability in an
international study. Chest. 2003;124(3):1153–9.
4. Hansen CL, Baelum J, Skadhauge L, Thomsen G, Omland O, Thilsing T, Dahl
S, Sigsgaard T, Sherson D. Consequences of asthma on job absenteeism
and job retention. Scand J Public Health. 2012;40(4):377–84.
5. Peters J, Pickvance S, Wilford J, Macdonald E, Blank L. Predictors of delayed
return to work or job loss with respiratory ill-health: a systematic review. J
Occup Rehabil. 2007;17(2):317–26.
6. Toren K, Zock JP, Kogevinas M, Plana E, Sunyer J, Radon K, Jarvis D,
Kromhout H, d'Errico A, Payo F, Anto JM, Blanc PD. An international
prospective general population-based study of respiratory work disability.
Thorax. 2009;64(4):339–44.
7. Ervasti J, Vahtera J, Pentti J, Oksanen T, Ahola K, Kivekas T, Kivimaki M,
Virtanen M. Return to work after depression-related absence by employees
with and without other health conditions: a cohort study. Psychosom Med.
2015;77(2):126–35.
8. Hakola R, Kauppi P, Leino T, Ojajarvi A, Pentti J, Oksanen T, Haahtela T,
Kivimaki M, Vahtera J. Persistent asthma, comorbid conditions and the risk
of work disability: a prospective cohort study. Allergy. 2011;66(12):1598–603.
9. Larbanois A, Jamart J, Delwiche JP, Vandenplas O. Socioeconomic outcome of
subjects experiencing asthma symptoms at work. Eur Respir J. 2002;19(6):1107–13.
10. Henneberger PK, Redlich CA, Callahan DB, Harber P, Lemiere C, Martin J,
Tarlo SM, Vandenplas O, Toren K. ATS Ad Hoc committee on workexacerbated asthma: an official american thoracic society statement: workexacerbated asthma. Am J Respir Crit Care Med. 2011;184(3):368–78.
11. Taponen S, Lehtimaki L, Karvala K, Luukkonen R, Uitti J. Correlates of
employment status in individuals with asthma: a cross-sectional survey. J
Occup Med Toxicol. 2017;12:19. 017–0165-6. eCollection 2017
12. Saarinen K, Karjalainen A, Martikainen R, Uitti J, Tammilehto L, Klaukka T,
Kurppa K. Prevalence of work-aggravated symptoms in clinically established
asthma. Eur Respir J. 2003;22(2):305–9.
13. Fell A, Abrahamsen R, Henneberger PK, Svendsen MV, Andersson E, Toren K,
Kongerud J. Breath-taking jobs: a case-control study of respiratory work
disability by occupation in Norway. Occup Environ Med. 2016;73(9):600–6.
14. Dumas O, Varraso R, Zock JP, Henneberger PK, Speizer FE, Wiley AS, Le
Moual N, Camargo CA Jr. asthma history, job type and job changes among
US nurses. Occup Environ Med. 2015;72(7):482–8.
15. Moscato G, Dellabianca A, Perfetti L, Brame B, Galdi E, Niniano R, Paggiaro P.
Occupational asthma: a longitudinal study on the clinical and
socioeconomic outcome after diagnosis. Chest. 1999;115(1):249–56.
16. Mancuso CA, Rincon M, Charlson ME. Adverse work outcomes and events
attributed to asthma. Am J Ind Med. 2003;44(3):236–45.
17. Le Moual N, Kauffmann F, Eisen EA, Kennedy SM. The healthy worker effect
in asthma: work may cause asthma, but asthma may also influence work.
Am J Respir Crit Care Med. 2008;177(1):4–10.
18. Rosenberg SL, Miller GE, Brehm JM, Celedon JC. Stress and asthma: novel
insights on genetic, epigenetic, and immunologic mechanisms. J Allergy
Clin Immunol. 2014;134(5):1009–15.
19. Haahtela T, Klaukka T, Koskela K, Erhola M, Laitinen LA. Working Group Of
the asthma Programme in Finland 1994-2004: asthma programme in
Finland: a community problem needs community solutions. Thorax. 2001;
56(10):806–14.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

