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ABSTRACT
Objectives Asthma has significant occupational 
consequences. The objective of our study was to 
investigate the links between asthma and the career 
path, taking into account gender and age at asthma 
onset.
Methods Using cross- sectional data collected 
at inclusion in the French CONSTANCES cohort in 
2013–2014, we studied the links between each career 
path indicator (number of job periods, total duration 
of employment, numbers of part- time jobs and work 
interruptions due to unemployment or health issues, 
employment status at inclusion) on the one hand, 
and current asthma and asthma symptom score in the 
last 12 months on the other hand, as reported by the 
participants. Multivariate analyses were performed 
separately for men and women using logistic and 
negative binomial regression models adjusted for age, 
smoking status, body mass index and educational level.
Results When the asthma symptom score was used, 
significant associations were observed with all of the 
career path indicators studied: a high symptom score was 
associated with a shorter total duration of employment 
as well as a greater number of job periods, part- time jobs 
and work interruptions due to unemployment or health 
issues. These associations were of similar magnitude in 
men and women. When current asthma was used, the 
associations were more pronounced in women for some 
career path indicators.
Conclusion The career path of asthmatic adults is more 
often unfavourable than that of those without asthma. 
Efforts should be made to support people with asthma 
in the workplace, in order to maintain employment and 
facilitate the return to work.

INTRODUCTION
Asthma is a common chronic respiratory disease, 
with large differences in prevalence between coun-
tries.1 In France, the prevalence of current asthma 
varies from 6% to 9% according to the definition 
used.2 Several studies have documented gender 
differences in asthma prevalence and incidence, 
and these differences change considerably over the 
course of life, with a predominance of severe and 
non- atopic adult- onset asthma among women.3–5 
Asthma has significant consequences for individ-
uals’ careers. Several studies have highlighted the 
impact of asthma on long- term leave, or periods of 
work disability.6–9 A review of studies focusing on 

the ‘healthy worker effect’ and asthma suggested 
that people with asthma are twice as likely to change 
or leave jobs as those without asthma.10 In contrast, 
an association between asthma and unemployment 
has been inconsistently found.7 9 11

Several studies have found a differential associ-
ation between asthma and employment according 
to age at diagnosis: individuals with adult- onset 
asthma were more likely to be at a higher risk of 
work disability than those with childhood- onset 
asthma.7 9 12 Few studies have examined the poten-
tial gender difference in the impact of asthma on 
employment.13 14 In France, analyses of the longitu-
dinal data of the ‘Santé et Itinéraire Professionnel’ 
(SIP) survey showed a greater impact of asthma in 
women than in men, with more frequent periods of 
unemployment and sick leave.13 Men and women 
experience differential exposures in the workplace, 
even for the same jobs.15 Healthy worker effect 
(hire/survivor) might be different according to 
gender.10 14 16 However, to our knowledge, no study 
has investigated the links between asthma and the 
career path according to gender and age at asthma 
onset.

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Asthma has a significant socioeconomic impact 
(decreased income, loss of employment, transfer 
to non- exposed positions). The consequences 
of asthma on the career path are still poorly 
documented in France.

WHAT THIS STUDY ADDS
 ⇒ Asthma is associated with an unfavourable 
career path in France. The impact of asthma 
on the career path was similar in magnitude in 
men and women when asthma was assessed 
by an asthma symptom score. When asthma 
was assessed dichotomously, the impact was 
stronger for women.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Prevention actions need to be strengthened, 
especially those aimed at identifying asthma 
early and ensuring appropriate management 
of the disease, as well as helping people with 
asthma to stay in work and return to work.
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The objective of our study was to examine the links between 
asthma and the career path in France, and to assess whether 
the associations differed according to gender and age at asthma 
onset.

METHODS
The CONSTANCES cohort
The methodology of the CONSTANCES cohort study has 
already been described.17 Briefly, CONSTANCES is a French 
cohort of individuals aged 18–69 years at inclusion, affiliated 
to the main national health insurance covering around 85% 
of the population, and living in one of the French administra-
tive areas (called ‘départements’) participating in the cohort. 
For each year of inclusion, individuals were randomly selected 
according to an unequal probability sampling design stratified 
by gender, age, social category and area. About 220 000 indi-
viduals were included between 2012 and 2019. At inclusion, 
the individuals who had agreed to participate completed a self- 
administered questionnaire and underwent a health examination 
(medical questionnaire, anthropometry, etc) at one of the health 
prevention centres (‘Centres d’examens de santé’) in the partici-
pating areas. Data were also individually linked to two national 
databases: the National Health Database (SNDS) that covers all 
reimbursements for outpatient and hospital healthcare, and the 
National Retirement Insurance Database (CNAV) that gathers 
occupational data throughout life. Longitudinal follow- up of the 
participants is ongoing. It is based on an annual self- administered 
questionnaire, a health examination every 3–5 years and passive 
data collection by linkage to the two national databases.

Study population
This study was conducted on data collected at baseline from 
participants in the CONSTANCES cohort. The study population 
was limited to participants who had a period of employment of 
at least 6 months during their working life, and had been invited 
to participate in 2013 and 2014 since, at the time of the analysis, 
annual sample weights were only provided for these two inclu-
sion years.

Data collected at inclusion
The self- administered questionnaire included data on sociode-
mographic characteristics, employment status at inclusion, occu-
pational history, lifestyle (smoking status, physical activity, etc) 
and health. Questions on respiratory health were taken from 
the European Community Respiratory Health Survey (ECRHS) 
questionnaire.18 The questionnaire included a detailed lifetime 
job history that covered all jobs held by the individual for at least 
6 months up to inclusion. A job period was defined as a period 
of employment with start and end dates during which the partic-
ipant held a given occupation in a given industry. Occupational 
history data contained detailed information on each job period 
held for more than 6 months: start and end dates, working time, 
industry and occupation. For each work interruption of more 
than 6 months, the start and end dates and the reason (health 
issues, unemployment or another reason) were requested.

Definition of asthma
We defined current asthma by the report of a physician’s 
diagnosis of asthma, and asthma symptoms (asthma attack, 

Table 1 Description of the study population, separately in men and women

Men
N=16 149

Women
N=17 847 P value

Age (mean, SD) 45.5 13.1 43.6 13.4 <0.001

ISCED educational level (n, %) <0.001

  0–2 (≤lower secondary) 5142 36.0 4300 28.0

  3–4 (upper secondary) 2361 16.1 3059 19.3

  ≥5 (tertiary) 8322 47.9 10 163 52.7

Employment status (n, %)         <0.001

  Employed 10 779 67.1 12 204 67.9   

  Unemployed 1014 11.1 1178 10.5   

  Retired 3521 16.2 3264 13.6   

  Not working for health issues 175 1.9 223 1.9   

  Other (in training, no activity) 333 3.7 649 6.1   

Smoking status (n, %)         <0.001

  Never smoker 6113 39.1 8576 50.3   

  Smoker 3222 26.2 3206 22.5   

  Ex- smoker 6021 34.7 5230 27.2   

BMI (kg/m2) (n, %)         <0.001

  <18.5 140 1.3 651 4.2   

  (18.5–25) 7284 47.5 10 625 58.1   

  (25–30) 6281 37.3 4064 23.1   

  ≥30 2095 13.9 2160 14.6   

Current asthma (n, %) 1185 8.4 1505 10.3 <0.001

Asthma symptom score (n, %)         0.04

  0 11 244 66.3 11 842 63.6   

  1 2977 19.5 3641 21.2   

  ≥2 1887 14.2 2341 15.2   

Data are presented as number observed in the sample (n), and weighted proportion (%) or mean.
BMI, body mass index; ISCED, International Standard Classification of Education.
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wheezing, woken up with a feeling of chest tightness, attack 
of shortness of breath at rest, attack of shortness of breath 
after exercise, woken by attack of shortness of breath) in 
the previous 12 months or current treatment for asthma.19 
Individuals with current asthma were classified according to 
their age at asthma onset: childhood- onset asthma if the first 
asthma attack occurred before the age of 16 years and adult- 
onset asthma if age at the first asthma attack was 16 years 
or over. A second definition of current asthma, based on the 
criteria listed above but without confirmation of the diagnosis 
of asthma by a physician, was also used.

We also calculated an asthma symptom score, defined by 
the sum of the positive answers to five items, that is, the score 
ranges from 0 to 5.20 21 The items were: (1) breathless while 
wheezing in the last 12 months, (2) woken up with a feeling of 
chest tightness in the last 12 months, (3) attack of shortness of 
breath at rest in the last 12 months, (4) attack of shortness of 
breath after exercise in the last 12 months and (5) woken by 
attack of shortness of breath in the last 12 months.

Definition of the career path indicators
Using the data from the occupational history questionnaire, 
we calculated the number of job periods (in three categories: 
1–2, 3–4 and ≥5), the total duration of employment periods 
(in four groups: 1–9, 10–19, 20–29 and ≥30 years), as well as 
the numbers of part- time jobs, and work interruptions due to 
unemployment or health issues (as binary variables: 0 and ≥1). 
Employment status at inclusion was categorised as: employed, 
unemployed, retired, not working for health issues, other (in 
training, no activity).

Statistical analysis
The associations between each of the six career path indi-
cators and current asthma were estimated by logistic regres-
sion models. Multinomial logistic regression models were 
used to study the associations with current childhood- onset 
and adult- onset asthma. Negative binomial regression models 
were used to study the links with the asthma symptom score. 
All models were adjusted for potential confounding factors: 
age (in five groups: (18–24), (25–34), (35–44), (45–54), ≥55 
years), body mass index (BMI) (in four categories <18.5, 
(18.5–<25), (25–<30), ≥30 kg/m2), smoking status (current 
smoker, ex- smoker, never smoker) and educational level coded 
with the International Standard Classification of Education.22 
All analyses were stratified by gender. In addition, the inter-
actions between gender and the career path indicators were 
tested. In order to assess the potential impact of including 
patients with chronic obstructive pulmonary disease (COPD) 
in the analysis of the asthma symptom score, we performed 
sensitivity analyses with stratification by age (<40 years vs 
≥40 years) and smoking status (current smoker/ex- smoker vs 
never smoker).

All analyses incorporated appropriate weights. Annual 
weights were calculated taking into account the sampling 
design and the correction for non- participation based on 
SNDS and CNAV data gathered from participants and a 
sample of non- participants, and were calibrated using the 
target population margins. Then the annual weights were 
rescaled in order to analyse the data in a combined approach 
as a single sample from the target population.23 Statistical 
analyses were performed using the svy procedure in Stata 
V.14.2.

Table 2 Career path and current asthma, separately in men and women (univariate analysis)

Men Women

With asthma Without asthma P value With asthma Without asthma P value

No of job periods (%) 0.3 0.3

  1–2 36.4 39.6 39.3 42.4

  3–4 33.7 32.7 33.3 32.5

  ≥5 29.9 27.7 27.4 25.1

Total duration of employment (%) 0.01 <0.001

  1–9 years 25.8 21.7 32.3 26.7

  10–19 years 30.2 24.9 32.6 29.1

  20–29 years 19.3 19.0 15.2 19.9

  ≥30 years 24.7 34.4 19.9 24.3

No of part- time jobs (%) 0.1 0.4

  0 83.2 86.1 62.3 63.9

  ≥1 16.8 13.9 37.7 36.1

No of unemployment- related periods of work interruption (%) 0.6 0.6

  0 83.7 84.5 81.8 81.1

  ≥1 16.3 15.5 18.2 18.9

No of health- related periods of work interruption (%) 0.06 <0.001

  0 93.6 95.6 90.2 94.3

  ≥1 6.4 4.4 9.8 5.7

Employment status at inclusion (%) 0.01 <0.001

  Employed 69.1 66.8 64.4 68.2

  Unemployed 14.1 10.8 13.5 10.2

  Retired 9.8 17.1 11.3 13.9

  Not working for health issues 3.5 1.7 3.6 1.7

  Other (in training, no activity) 3.5 3.6 7.2 6.0
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RESULTS
Study population
Of the 34 238 participants invited to participate in the 
CONSTANCES cohort in 2013 and 2014, 34 100 completed 
the self- administered inclusion questionnaire. Among them, 104 
without any period of employment of at least 6 months were 
excluded. The study population consisted of 33 996 individ-
uals, of which 52.3% were women. Its main characteristics are 
presented in table 1. The prevalence of current asthma (with 
a physician- confirmed asthma diagnosis) and the mean asthma 
symptom score were significantly higher in women than in men 
(respectively, 10.3% vs 8.4% for current asthma and 0.63 vs 0.59 
for the asthma symptom score). Of the 2154 individuals with 
current asthma for whom the age at asthma onset was known, 
1030 (43.9%) had adult- onset asthma (35.3% in men and 50.6% 
in women, p<0.001).

Associations between the career path and current asthma
Results of univariate analysis are presented in table 2, sepa-
rately for men and women. After adjustment for age, smoking 
status, BMI and educational level, three career path indicators 
were found significantly associated with current asthma in both 
genders: a higher number of job periods (adjusted OR (95% 
CI) 1.40 (1.11 to 1.78); and 1.31 (1.02 to 1.62) in men and 
women, respectively, for more than five job periods), at least 
one health- related work interruption (1.57 (0.99 to 2.30) in 
men and 1.86 (1.32 to 2.62) in women) and employment status 

at inclusion (0.68 (0.49 to 0.94) in retired men and 2.29 (1.31 
to 3.97) in women not working due to health issues, compared 
with employed (reference category)) (table 3). One more career 
path indicator was found associated with current asthma only 
in women: a lower total duration of employment (0.70 (0.47 
to 0.99) for duration ≥30 years). The interactions with gender 
were significant for the total duration of employment and 
employment status at inclusion.

Adult- onset asthma was significantly associated with the career 
path indicators, except the numbers of part- time jobs and work 
interruptions due to unemployment in women, and with none 
of the career path indicators in men (table 4). For childhood- 
onset asthma, only a significant association with employ-
ment status was observed in men, with a lower probability of 
childhood- onset asthma in retirees. For either childhood- onset 
or adult- onset asthma, none of the interactions with gender was 
significant.

Results were similar using the broader definition of current 
asthma (online supplemental table S1).

Associations between career path and asthma symptom score
Significant associations were observed between all the career 
path indicators and the asthma symptom score, after adjustment 
for age, smoking status, BMI and educational level, in both men 
and women (table 5): a high symptom score was associated with 
a shorter total duration of employment (adjusted mean score 
ratio and 95% CI, respectively, in men and women: 0.59 (0.46 to 
0.74) and 0.75 (0.62 to 0.90) for a duration ≥30 years) as well 
as a greater number of job periods (1.33 (1.18 to 1.48) and 1.20 
(1.08 to 1.33), respectively, in men and women for at least five 
job periods), part- time jobs and periods of work interruptions 
(for health issue (1.55 (1.28 to 1.86) in men and 1.62 (1.41 to 
1.85) in women) or unemployment) and the symptom score was 
higher in individuals not working (unemployed, not working for 
health issues, in training or without any activity) at inclusion 
than in employed individuals. A significant interaction between 
gender and the total duration of employment was observed.

Results remained unchanged when analyses were stratified by 
age (<40 and ≥40 years) and smoking status (never smokers vs 
current or ex- smokers) (online supplemental tables S2 and S3).

DISCUSSION
To our knowledge, this study, conducted in a large French 
cohort, is the first to study the links between the career path on 
the one hand, and current asthma and asthma symptom score on 
the other hand, men and women separately. Our results showed 
that asthma was associated with a disrupted or complex career 
path. The associations were stronger for women when asthma 
was studied in a dichotomous way whereas results were similar 
for both genders when the asthma symptom score was used.

The main strength of our study is that it is based on a large 
sample, randomly drawn from the French general population. 
The use of weights, which took into account the survey sampling 
design and non- participation in the cohort, allow us to extrapolate 
the results to the target population (population of main national 
health insurance affiliates living in one of the areas participating 
in the cohort in 2013–2014). In order to characterise the career 
path until inclusion, we considered several career path indica-
tors, represented by the numbers of job periods, part- time jobs, 
work interruptions due to unemployment or health issues and 
employment status at inclusion. Working life was reconstructed 
based on reported job periods and work interruptions of more 
than 6 months, resulting in a global retrospective overview of 

Table 3 Career path and current asthma, separately in men and 
women (multivariate analysis)

Men Women

P interOR (95% CI) OR (95% CI)

No of job periods 0.7

  1–2 1 1

  3–4 1.29 (1.04 to 1.59) 1.17 (0.92 to 1.37)

  ≥5 1.40 (1.11 to 1.78) 1.31 (1.02 to 1.62)

Total duration of employment 0.03

  1–9 years 1 1

  10–19 years 1.09 (0.81 to 1.49) 0.91 (0.71 to 1.17)

  20–29 years 1.03 (0.69 to 1.56) 0.58 (0.42 to 0.80)

  ≥30 years 0.79 (0.46 to 1.35) 0.70 (0.47 to 0.99)

No of part- time jobs 0.6

  0 1 1

  ≥1 1.14 (0.86 to 1.52) 1.04 (0.86 to 1.27)

No of unemployment- related periods of work interruption 0.5

  0 1 1

  ≥1 1.12 (0.87 to 1.44) 0.94 (0.75 to 1.16)

No of health- related periods of work interruption 0.2

  0 1 1

  ≥1 1.57 (0.99 to 2.30) 1.86 (1.32 to 2.62)

Employment status at inclusion 0.04

  Employed 1 1

  Unemployed 1.08 (0.78 to 1.50) 1.19 (0.88 to 1.61)

  Retired 0.68 (0.49 to 0.94) 1.20 (0.89 to 1.64)

  Not working for health 
issues

1.86 (0.85 to 4.08) 2.29 (1.31 to 3.97)

  Other (in training, no 
activity)

0.86 (0.47 to 1.58) 1.16 (0.78 to 1.74)

Logistic regressions adjusted for age, smoking status, educational level and body 
mass index.
P inter, p interaction between gender and career path indicator.
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the career path. However, our study has some limitations. Due 
to the cross- sectional design of our analysis, it was not possible 
to study causal relationship between asthma and the career path. 
Since our study is based on self- reported data, we cannot exclude 
a better recall of job history among individuals with asthma.

The increased frequency of job changes in people with asthma 
observed in our study is consistent with the literature.10 14 24–27 
This result could reflect the healthy worker effect. Prospec-
tive surveys have shown that workers with asthma were more 
likely to seek jobs less exposed to asthma triggers than workers 
without asthma, which is in favour of an impact of asthma on 
work life.14 25 We also observed more frequent health- related 
periods of work interruption in people with asthma, which is 
consistent with previous studies reporting a greater frequency 
of sick or disability leave in individuals with asthma.7 9 28 29 Our 
results on shorter total duration of employment in individuals 
with asthma are also consistent with previous studies.13 30 In 
the literature, the association between asthma and unemploy-
ment was inconsistently observed.9 11 13 31 32 In our study, the 
impact of asthma on the number of unemployment periods was 
observed in both men and women when the asthma symptom 
score was used. Few studies have looked at the impact of asthma 
on employment by gender. In France, the SIP survey showed 
an unfavourable impact in terms of sick leave, total duration of 
employment and unemployment in women only.13 Longitudinal 
analysis of the ECRHS survey data has shown that, in people 
with asthma, the risk of leaving a job due to respiratory issues 
was higher in women than in men.14

Previous studies have shown a greater impact of adult- onset 
asthma than childhood- onset asthma on employment.7 9 12 In our 
study, adult- onset asthma was found associated with an unfa-
vourable career path only in women. As regards childhood- onset 
asthma, only an association with employment status at inclusion 
was found in men. However, taking account age at asthma onset, 
none of the interactions between gender and career path indica-
tors was statistically significant which could be due to a lack of 
statistical power.33

In our analyses, we used two standardised definitions of asthma: 
current asthma and asthma symptom score. When the symptom 
score was used, the number of significantly associated career 
path indicators increased, particularly in men, and associations 
were of the same magnitude in men and women. Compared with 
a dichotomous definition of asthma, the continuous symptom 
score increases the capacity to observe associations.20 21 Several 
hypotheses could be set forth to explain the differences between 
men and women according to the asthma definition used. First, 
our study population included adults up to the age of 69 years, 
with a likely higher prevalence of COPD than in the young adult 
population in which the asthma symptom score was developed 
and validated.20 21 However, the analyses stratified by age and 
smoking status showed similar results regardless of the stratum 
studied. It is, therefore, unlikely that the results concerning the 
symptom score would be the consequence of including patients 
suffering from COPD. A second hypothesis could be a higher 
level of underdiagnosis of asthma in men than in women, making 
the definition of current asthma less sensitive in men. It has been 

Table 4 Career path and childhood- onset and adult- onset asthma, separately in men and women (multivariate analysis)

Childhood- onset asthma Adult- onset asthma

Men Women

P inter

Men Women

P interOR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

No of job periods 0.3 0.2

  1–2 1 1 1 1

  3–4 1.23 (0.91 to 1.66) 1.27 (0.94 to 1.72) 1.29 (0.88 to 1.88) 1.31 (0.99 to 1.77)

  ≥5 1.42 (0.99 to 2.00) 1.07 (0.73 to 1.58) 1.08 (0.71 to 1.66) 1.65 (1.21 to 2.26)

Total duration of employment 0.1 0.2

  1–9 years 1 1 1 1

  10–19 years 1.03 (0.69 to 1.52) 0.85 (0.57 to 1.26) 1.64 (0.79 to 3.43) 1.15 (0.77 to 1.71)

  20–29 years 1.35 (0.77 to 2.36) 0.81 (0.48 to 1.36) 1.42 (0.56 to 3.61) 0.64 (0.39 to 1.05)

  ≥30 years 0.92 (0.43 to 1.97) 0.79 (0.37 to 1.70) 0.83 (0.27 to 2.63) 0.62 (0.36 to 0.99)

No of part- time jobs 0.2 0.3

  0 1 1 1 1

  ≥1 0.97 (0.66 to 1.43) 1.20 (0.87 to 1.64) 0.83 (0.53 to 1.31) 0.91 (0.69 to 1.19)

No of unemployment- related periods of work interruption 0.3 0.7

  0 1 1 1 1

  ≥1 1.15 (0.81 to 1.62) 0.91 (0.63 to 1.29) 0.98 (0.63 to 1.54) 1.00 (0.74 to 1.35)

No of health- related periods of work interruption 0.9 0.4

  0 1 1 1 1

  ≥1 1.55 (0.87 to 2.74) 1.55 (0.90 to 2.64) 1.53 (0.85 to 2.77) 1.89 (1.18 to 3.01)

Employment status at inclusion 0.2 0.06

  Employed 1 1 1 1

  Unemployed 0.86 (0.53 to 1.38) 1.28 (0.81 to 2.02) 0.64 (0.35 to 1.15) 1.33 (0.85 to 2.07)

  Retired 0.44 (0.26 to 0.73) 1.03 (0.56 to 1.90) 0.77 (0.51 to 1.15) 1.00 (0.69 to 1.46)

  Not working for health issues 1.72 (0.58 to 5.07) 1.65 (0.51 to 5.33) 2.17 (0.58 to 8.05) 2.39 (1.18 to 4.83)

  Other (in training, no activity) 0.82 (0.35 to 1.91) 1.33 (0.75 to 2.36) 0.46 (0.17 to 1.22) 1.45 (0.78 to 2.68)

Multinomial logistic regressions adjusted for age, smoking status, educational level and body mass index.
P inter, p interaction between gender and career path indicator.
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shown that asthma is underdiagnosed but, to our knowledge, no 
data are available in France regarding the potential differences in 
the level of asthma underdiagnosis by gender.34

CONCLUSION
Our study suggests an unfavourable impact of asthma on the 
career path of adults in France. Results were similar for both 
men and women when the asthma symptom score was used, 
and more pronounced in women for current asthma for some 
career path indicators. Further analyses will be performed by 
studying the career paths of individuals with asthma using the 
cohort follow- up data, including those collected passively from 
the National Retirement Insurance Database. Since asthma is 
a condition that compromises job retention and has repercus-
sions on quality of life, prevention clearly plays a crucial role. 
It is essential to strengthen preventive actions, especially those 
aimed at identifying asthma early and ensuring optimal care and 
follow- up of the disease. Appropriate support for workers with 
asthma or respiratory symptoms, involving both occupational 
physicians and clinicians, must be encouraged in order to main-
tain employment and promote the return to work.
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Men Women

P interMean score
Mean score ratio
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  1–2 0.52 1 0.60 1

  3–4 0.59 1.17 (1.05 to 1.31) 0.62 1.09 (0.99 to 1.20)

  ≥5 0.69 1.33 (1.18 to 1.48) 0.70 1.20 (1.08 to 1.33)

Total duration of employment 0.02

  1–9 years 0.58 1 0.72 1

  10–19 years 0.62 0.95 (0.81 to 1.10) 0.62 0.84 (0.75 to 0.96)

  20–29 years 0.62 0.83 (0.69 to 1.00) 0.58 0.78 (0.67 to 0.91)
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  0 0.57 1 0.61 1
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No of health- related periods of work interruption 0.4

  0 0.57 1 0.61 1

  ≥1 0.97 1.55 (1.28 to 1.86) 1.01 1.62 (1.41 to 1.85)

Employment status at inclusion 0.09

  Employed 0.52 1 0.58 1

  Unemployed 0.88 1.58 (1.37 to 1.83) 0.80 1.21 (1.05 to 1.40)

  Retired 0.51 0.90 (0.78 to 1.04) 0.56 1.06 (0.94 to 1.20)

  Not working for health issues 1.29 2.15 (1.60 to 2.90) 1.37 2.16 (1.71 to 2.73)

  Other (in training, no activity) 0.75 1.38 (1.10 to 1.74) 0.85 1.36 (1.13 to 1.64)

Binomial negative regressions adjusted for age, smoking status, educational level and body mass index.
P inter, p interaction between gender and career path indicator.
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Table S1. Career path and current asthma*, separately in men and women (multivariate 

analysis) 

 Men Women  

 OR (95% CI) OR (95% CI) P inter 

Number of job periods   0.8 

1-2 1 1  

3-4 1.28 (1.04-1.59) 1.18 (0.98-1.41)  

≥5 1.41 (1.11-1.78) 1.31 (1.06-1.62)  

Total duration of employment   0.04 

1-9 years 1 1  

10-19 years 1.02 (0.76-1.36) 0.88 (0.70-1.11)  

20-29 years 1.01 (0.69-1.49) 0.61 (0.45-0.83)  

≥30 years 0.72 (0.43-1.20) 0.66 (0.46-0.96)  

Number of part-time jobs   0.4 

0 1 1  

≥1 1.21 (0.98-1.50) 1.04 (0.91-1.19)  

Number of unemployment-related 

periods of work interruption 

  0.5 

0 1 1  

≥1 1.12 (0.87-1.43) 1.00 (0.82-1.23)  

Number of health-related periods of 

work interruption 
 

 0.4 

0 1  1  

≥1 1.65 (0.99-2.23) 1.57 (1.20-2.06)  

Employment status at inclusion   0.02 

Employed 1 1  

Unemployed 1.20 (0.88-1.63) 1.30 (0.98-1.72)  

Retired 0.69 (0.50-0.94) 1.15 (0.86-1.54)  

Not working for health issues  1.62 (0.73-3.58) 2.32 (1.37-3.94)  

Other (in training, no activity) 0.75 (0.47-1.37) 1.08 (0.73-1.60)  

*Current asthma: asthma symptoms (wheezing, woken up with chest tightness, attack of shortness of 

breath at rest or after exercise, woken by attack of shortness of breath, or asthma attack) in the last 

12 months, or current treatment for asthma, in a participant with lifetime asthma, regardless of 

confirmation of the diagnosis by a physician. 

OR: odds ratio; CI: confidence interval; P inter: P interaction between gender and career path indicator. 

Logistic regressions adjusted for age, smoking status, educational level and body mass index. 
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Table S2. Career path and asthma symptom score (multivariate analysis stratified by age, all 

genders) 

 
Mean score ratio (95% CI) 

<40 years ≥40 years 

Number of period of jobs   

1-2 1 1 

3-4 1.12 (1.01-1.25) 1.13 (1.03-1.24) 

≥5 1.19 (1.04-1.36) 1.28 (1.17-1.40) 

Total duration of employment   

1-9 years 1 1 

10-19 years 0.91 (0.82-1.01) 0.81 (0.68-0.97) 

≥20 years 0.73 (0.53-1.01) 0.66 (0.64-0.78) 

Number of part-time jobs   

0 1 1 

≥1 1.20 (1.07-1.35) 1.15 (1.05-1.26) 

Number of unemployment-related periods of work 

interruption 

  

0 1 1 

≥1 1.17 (1.03-1.34) 1.16 (1.06-1.27) 

Number of health-related periods of work 

interruption 

  

0 1 1 

≥1 1.51 (1.21-1.98) 1.61 (1.42-1.81) 

Employment status at inclusion   

Employed 1 1 

Unemployed 1.32 (1.14-1.52) 1.44 (1.25-1.67) 

Retired - 0.97 (0.84-1.10) 

Not working for health issues 1.92 (1.06-3.49) 2.12 (1.74-2.57) 

Other (in training, no activity) 1.27 (1.06-1.52) 1.68 (1.36-2.07) 

Mean score ratio adjusted for smoking status, educational level and body mass index; CI: confidence 

interval 
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Table S3. Career path and asthma symptom score (multivariate analysis stratified by smoking 

status, all genders) 

 

Mean score ratio (95% CI) 

Never 

smokers 

Current / 

Ex-smokers 

Number of jobs   

1-2 1 1 

3-4 1.02 (0.91-1.16) 1.13 (1.04-1.24) 

≥5 1.27 (1.12-1.44) 1.21 (1.11-1.33) 

Total duration of employment   

1-9 years 1 1 

10-19 years 0.75 (0.64-0.87) 0.95 (0.85-1.07) 

20-29 years 0.71 (0.59-0.86) 0.79 (0.68-0.92) 

≥30 years 0.60 (0.47-0.75) 0.66 (0.56-0.79) 

Number of part-time jobs   

0 1 1 

≥1 1.32 (1.17-1.49) 1.08 (0.99-1.18) 

Number of unemployment-related periods of work 

interruption 

  

0 1 1 

≥1 1.16 (1.01-1.33) 1.13 (1.03-1.23) 

Number of health-related periods of work 

interruption 

  

0 1 1 

≥1 1.71 (1.40-2.08) 1.51 (1.33-1.72) 

Employment status    

Employed 1 1 

Unemployed 1.32 (1.09-1.60) 1.39 (1.24-1.57) 

Retired 1.04 (0.89-1.22) 0.98 (0.87-1.10) 

Not working for health issues 3.36 (1.63-3.41) 2.08 (1.69-2.55) 

Other  1.59 (1.24-2.02) 1.28 (1.08-1.51) 

Mean score ratio adjusted for age, educational level and body mass index; CI: confidence interval 
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