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BACKGROUND: The impact of work-related asthma (WRA) on quality of life (QoL) and work 

productivity remains largely neglected/uncertain despite its high prevalence.

OBJECTIVE: To investigate the association of WRA with QoL and work productivity as 

compared with subjects with non-WRA and those without asthma and rhinitis.

METHODS: A cross-sectional survey was carried out among workers during their periodic 

occupational health visit in Belgium. The Mini Asthma Quality of Life Questionnaire, the 

8-item Medical Outcome Study Short Form instrument, and the Work Productivity and Activity 

Impairment—General Health questionnaire were administered. Survey participants were divided 

into 3 groups: (1) WRA (current asthma with ≥2 respiratory symptoms at work; n = 89); (2) non-

WRA (current asthma without work-related respiratory symptoms; n = 119); and (3) the reference 

group (no asthma and no lower respiratory, nasal, or eye symptoms; n = 815). Associations of QoL 

and work productivity with WRA were evaluated by multivariable regression analyses.

RESULTS: WRA and having poor asthma control were significantly associated with lower 

global Mini Asthma Quality of Life Questionnaire scores compared with non-WRA. Asthmatic 

subjects had significantly lower physical and mental health component scores of the 8-item 

Medical Outcome Study Short Form instrument and overall work productivity compared with 

the reference group, with greater impairment in workers with WRA than in those without WRA. 

Moreover, workers with WRA had higher percentages of doctor visits and income reduction 

because of respiratory symptoms than those with non-WRA. Work-related rhinitis and depression 

were associated with reduced QoL, independent of the effect of WRA.

CONCLUSIONS: WRA should be managed comprehensively to reduce the worsening of QoL 

and work productivity of those affected.
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The Global Burden of Disease Study reported that asthma was deemed accountable for 21.6 

million (95% uncertainty interval, 17.1–27.0) disability-adjusted life-years in 2019, which 

was one-fifth of the total disability-adjusted life-years from chronic respiratory disease.1

Occupational exposure accounts for approximately 16% of all cases of adult-onset asthma.2 

The term “work-related asthma” (WRA) encompasses both occupational asthma (OA) and 

work-exacerbated asthma (WEA).3,4 OA is defined as asthma caused by a specific exposure 

at work, whereas WEA is defined as “pre-existing or concurrent asthma that is worsened by 

workplace conditions.”3

Asthmagen exposure in the workplace has been associated with poor asthma control.5,6 

WRA may have a considerable impact on the socioeconomic conditions of the affected 

subjects because it most often implies job changes to avoid or reduce exposure.4,7 In 

addition, WRA may be associated with increased use of health care resources and/or an 

impaired health-related quality of life (QoL).8–13 Unfortunately, studies assessing the impact 

of WRA on QoL or work productivity had a small sample size,12 lacked a nonasthmatic 

control group,11 and/or showed conflicting results.8 In fact, despite being potentially 
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preventable and associated with improved QoL if addressed properly, WRA has been 

relatively neglected from a clinical and scientific point of view.1

Our study aimed to simultaneously compare WRA with both non-WRA cases and a 

nonasthmatic reference group from a general workforce survey, which evaluated the 

association of WRA not only with health-related QoL but also with work productivity.

METHODS

Study design and population

A cross-sectional questionnaire-based survey was conducted on a sample of workers 

employed in various industrial sectors in the French-speaking part of Belgium. The design 

of this survey has been previously described.14 The participants were recruited at the time 

of their periodic visit to medical examination centers of an occupational health service 

(Service de Prévention et Protection au Travail—Centre de Service Interentreprises) from 

2008 to 2011. Periodic examination of salaried workers by internal or external occupational 

health services is mandatory in Belgium. All workers who attended a medical examination 

on a selected day were asked to participate. The study days were randomly allocated 

after weighting for the annual activity of each examination center. For all assessments, 

when preexistent questionnaires were applied, we used their validated versions in French. 

The study protocol was approved by the Ethics Committee of the Centre Hospitalier 

Universitaire UCL Namur (approval no. B0392006772), and written informed consent was 

obtained from each participant.

Procedures

Screening questionnaire.—A 2-step integrated questionnaire was administered under 

the supervision of clinical research assistants. In the first step, the participants were asked 

to complete a “screening questionnaire,” aimed at identifying those with asthma as well as 

those with rhinitis.14 The screening questionnaire gathered information on (1) demographic, 

medical, and occupational characteristics; (2) asthma and rhinitis symptoms as well as their 

relationship with work exposure and medications; (3) general health—related QoL using 

the 8-item Medical Outcome Study Short Form (SF-8) (4-week recall French version 1.0 

for Belgium provided by QualityMetric, Inc, Lincoln, Rhode Island); and (4) impairment 

in work productivity because of general health assessed through the Work Productivity and 

Activity Impairment—General Health (WPAI-GH) generic instrument.15 Participants with a 

self-reported or physician-based diagnosis of asthma who had wheezing or whistling sounds 

in the chest (apart from colds) in the last 12 months or were currently taking any medication 

for asthma were considered as having current asthma.

In the second step, all subjects who screened positive for current asthma were invited to 

complete an “asthma-specific questionnaire” during the same visit.

Asthma-specific questionnaire.—Participants screened for asthma were administered 

an “asthma-specific questionnaire” that aimed to collect information pertaining to the level 

of asthma control (Asthma Control Test [ACT])16,17 and asthma-related QoL (Mini Asthma 
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Quality of Life Questionnaire [mAQLQ]).18 Participants with current asthma who merely 

have respiratory symptoms at work were excluded from the study.

Rhinitis-related questionnaire.—Rhinitis-related questionnaires, including rhinitis-

specific QoL, work disability, and health care utilization due to rhinitis, were administered to 

participants with a symptom-based diagnosis of rhinitis or with a self-reported or physician-

based diagnosis of allergic rhinitis.19

Identification of diseases

The screening questionnaire included items on respiratory symptoms extracted from the 

European Community Respiratory Health Survey questionnaire.20 The list of definitions 

of symptoms/diseases and outcomes is presented in Table E1 (in the Online Repository 

available at www.jaci-inpractice.org).

“Ever asthma” was defined by an affirmative answer to 1 of the following 2 questions: 

(1) “Did you ever suffer from asthma or ‘asthmatic bronchitis’?” (ie, self-reported asthma) 

or (2) “Has a doctor ever told you that you have asthma or ‘asthmatic bronchitis’?” (ie, 

physician-based asthma). Those participants with self-reported or physician-based asthma 

(ever asthma) were categorized as having current asthma if they also provided a positive 

answer to any of the following questions: (1) “Have you had wheezing or whistling sounds 

in your chest apart from colds in the last 12 months?” or (2) “Are you currently taking any 

medicine for asthma?” Poor asthma control was defined as having an ACT score of less than 

or equal to 19.17

WRA was considered when participants reported current asthma20 and experienced at least 

2 asthma symptoms related to work exposure identified using the following question: “When 

you are at work or during the hours following your work shift, do you notice the onset of 

any of the following symptoms: wheezing, chest tightness, shortness of breath, or cough?”21 

Asthma unrelated to work (non-WRA) was considered present when the worker reported 

current asthma without asthma symptoms related to work exposure.

A diagnosis of current rhinitis was assigned to participants reporting that they regularly 

experienced at least 2 nasal symptoms (ie, runny nose, stuffy nose, or sneezing), apart from a 

cold or flu, during the last 12 months.14,22 Subjects were regarded as having allergic rhinitis 

in the presence of either self-reported or physician-based allergic rhinitis.23 Work-related 

rhinitis (WRR) was defined by the presence of current rhinitis and at least 2 nasal symptoms 

at work.14 Work-related conjunctivitis was identified by reporting itchy and red eyes at 

work.

Comorbidity

Information on comorbidities was collected through a questionnaire. Participants were 

asked if they had ever been diagnosed with diabetes, cancer, headaches, cardiovascular 

diseases, arterial hyper-tension, gastrointestinal diseases, musculoskeletal disorders, arthritis, 

and chronic dermatitis. Questions on respiratory-based comorbidities including chronic 

bronchitis and emphysema were also asked among workers who reported asthma. The 
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term “chronic phlegm” is used most frequently in Belgium to designate chronic obstructive 

pulmonary disease.

Outcome measures

Quality of life.—Health-related QoL was assessed using 2 validated instruments: (1) the 

generic SF-8 questionnaire administered to all participants and (2) the mAQLQ,18 which 

was completed by participants who reported current asthma.

The SF-8 questionnaire is a shortened generic instrument assessing 8 health concepts 

(general health, physical functioning, physical role, bodily pain, vitality, mental health, role 

emotional, and social functioning) that are summarized into 2 aggregate scores: the physical 

component summary (PCS) and the mental component summary (MCS) measures. The SF-8 

raw scales are transformed into 0 to 100 scales, with higher scores indicating better health 

status. The summary measures are standardized using scoring algorithms to have a mean 

value of 50 and an SD of 10.

The mAQLQ is a 15-item self-administered questionnaire designed to evaluate asthma-

specific QoL by addressing 4 domains: symptoms (5 items), limitations in daily activities 

(4 items), emotional function (3 items), and exposure to environmental stimuli (3 items). 

The degree of impairment during the preceding 2 weeks is scored on a 7-point scale ranging 

from 1 (severe impairment) to 7 (no impairment) for each item. The answers are summarized 

into 4 domain scores and a mean global score.

Work productivity.—The impact of general health on work productivity was assessed in 

all participants using the French version of the WPAI-GH self-administered instrument.15,24 

This questionnaire is designed to produce 4 outcome measures evaluated over the last 

7 days: (1) the work time missed because of general health (ie, absenteeism); (2) the 

productivity impairment while working because of health (ie, impaired presenteeism); (3) 

the overall work impairment as the sum of absenteeism and impaired presenteeism, and (4) 

the impairment in usual off-work activities. These metrics are expressed as percentages from 

0% to 100%, with higher percentages indicating greater impairment. The generic “general 

health” version of the WPAI was used because this instrument is generalizable across 

diseases and allowed for comparing impairment in work productivity between participants 

with and without asthma. The existence of “any overall work impairment” was defined as 

having a WPAI-GH score of more than 0.

Socioeconomic and health care utilization related to respiratory symptoms.—
The participants also completed a questionnaire that inquired whether they ever had to 

change or leave their job or reduce working time because of their respiratory symptoms. 

This questionnaire also collected information about work days missed, visits to physicians 

(general practitioners and specialists), and hospitalizations because of respiratory symptoms 

over the last 12 months. Respiratory sickness absence was defined as 1 or more days of work 

loss because of respiratory symptoms in the previous year.25
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Data analysis

Survey participants were divided into 3 groups: WRA, non-WRA, and the reference 

population (defined as participants who did not report either asthma or any lower respiratory, 

nasal, or eye symptoms). Continuous variables were presented as medians and interquartile 

ranges and categorical variables as percentages. The χ2 or the Fisher exact test was used for 

comparing categorical variables, and the Mann-Whitney test or the Kruskal-Wallis test was 

used for comparing continuous variables. Multivariable linear regression analysis was used 

to evaluate factors associated with the mAQLQ overall score and SF-8 PCS/MCS scores. 

Multivariable logistic regression analysis was used to evaluate the determinants of any work 

productivity impairment. For each outcome modeled, we fit a base model composed of the 

main determinant (the presence of WRA or non-WRA) and the potential confounders (age, 

sex, smoking habits, body mass index, education level, and current job duration). Other 

clinical factors (comorbidities) for the modeled outcome with a univariable P value less 

than .10 were added to the base model. Multivariable regression analysis with backward 

stepwise selection, using an exclusion criterion of P value greater than .10, was carried out 

to obtain the final models. Statistical analysis was performed using the IBM SPSS Statistics 

for Windows version 25 (IBM Corp, Armonk, NY). Statistical significance was defined by 

a P value less than or equal to .05. We did not impute missing values. Post hoc power 

calculation using G*Power version 3.1.9.626 revealed that with 56 WRA and 74 non-WRA 

participants, we could detect a mean difference of 0.9 in the mAQLQ global score with 5% 

alpha and 99% power.

RESULTS

Participants

Of 2954 eligible workers invited to participate in the survey, 2686 (90.9%) agreed to 

complete the questionnaires (Figure 1). Valid information on respiratory symptoms was 

obtained from 2611 (88.4%) workers. Among the 252 (9.6%) subjects with current asthma, 

89 (35.3%) were categorized as having WRA and 119 (47.2%) as non-WRA. Forty-four 

(17.5%) participants with current asthma who experienced only 1 respiratory symptom at 

work were excluded from both the WRA and non-WRA groups and were not included in the 

data analyses. Nonasthmatic workers who did not report any lower respiratory, nasal, or eye 

symptoms were regarded as the reference group (n = 815).

Workers’ characteristics

Workers with WRA and non-WRA were younger and had a higher prevalence of physician-

based diagnosis of depression compared with workers in the reference group (Table I). 

Two-thirds of the WRA group were female participants, whereas the proportion of female 

participants in the non-WRA and reference groups was close to 50%. Workers with WRA 

showed lower ACT scores (ie, poorer asthma control) and had a higher prevalence of WRR, 

work-related conjunctivitis, chronic phlegm, and physician-based diagnosis of depression 

when compared with workers with non-WRA (P value range, <0.001–0.006). The use 

of asthma treatments, including short-acting and long-acting β2-agonists, and inhaled 

corticosteroids, was similar between workers with WRA and non-WRA.
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QoL impairment

Asthma-specific QoL.—Subjects with WRA showed significantly lower overall and 

subdomain mAQLQ scores than those with non-WRA, indicating a higher level of QoL 

impairment (Table II). Univariable and multivariable associations with overall mAQLQ 

score are provided in Table III. The multivariable linear regression analysis conducted 

among subjects with current asthma revealed that a greater impairment in asthma-specific 

QoL was independently associated with poor asthma control (ie, ACT score ≤ 19), WRA, 

and WRR.

General health—related QoL.—Analysis of the SF-8 questionnaire (Table IV) revealed 

that the median PCS score was worse in participants with WRA (46.4) and non-WRA (51.8) 

as compared with that in the reference group (54.4; P < .01). Subjects with WRA and 

non-WRA also showed lower MCS scores (45.7 and 50.7, respectively) than the reference 

group (52.4; P < .01). The PCS and MCS scores were significantly lower in subjects 

with WRA than in those with non-WRA or the reference group (Table IV). Univariable 

and multivariable analyses of the factors that determined physical health impairments 

are summarized in Table V. In the final multivariable model, being female, having non-

WRA, having WRA, and having depression and other comorbidities were significantly and 

independently associated with lower PCS scores. Compared with the reference group, the 

PCS scores were lower by averages of 6.9 points (95% CI, −8.8 to −5.3; P < .001) for the 

WRA group and 2.2 points (95% CI, −3.7 to −0.9; P = .002) for the non-WRA group.

Univariable and multivariable regression models with mental health impairment as the 

dependent variable are summarized in Table VI. Similarly, being a female, having non-

WRA, having WRA, and having depression and other comorbidities were significantly and 

independently associated with lower MCS scores. Having WRA lowered the MCS scores by 

4.6 points (95% CI, −6.5 to −2.7; P < .001), whereas having non-WRA lowered the MCS 

scores by 2.1 points (95% CI, −3.7 to −0.5; P = .011).

Work productivity impairment

Asthma-related work disability and health care utilization.—Respiratory-related 

work disability was reported by 10.4% of workers with WRA and none in the non-WRA 

group (P = .003) (Table II). Thirteen percent of the WRA group and 12% of the non-WRA 

group reported missed work days or had respiratory absences in the past 12 months (P = 

.320). However, workers with WRA had higher percentages of at least 1 visit to their general 

practitioner (67.2%) as well as income reduction because of respiratory symptoms (13.8%) 

than those with non-WRA (46.3%, P = .011 and 3.6%, P= .024, respectively).

General health—related work productivity.—Data in Table IV show that the WRA 

group had the highest proportion (17.9%) of workers with any work time missed because 

of general health (absenteeism) in the last 7 days compared with both the non-WRA group 

(4.5%) and the reference group (2.6%) (P = .001). Workers with WRA also had the highest 

proportions of any impairment at work (presenteeism), any overall work impairment, and 

any activity impairment compared with the non-WRA and reference groups (all P < .001). 

Table VII presents the univariable and multivariable associations between sociodemographic 
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and clinical characteristics and any overall work impairment on the basis of the WPAI-GH. 

In the final multivariable regression model (Table VII), having WRA increased the risk of 

having any overall work impairment more than 4-fold (odds ratio, 4.5; 95% CI, 2.5–8.1; 

P < .001), whereas having non-WRA increased the risk by more than 2-fold (odds ratio, 

2.0; 95% CI, 1.2–3.5; P = .008). An additional analysis among asthmatic workers shows 

that asthma control was not associated with work productivity (see Table E2 in this article’s 

Online Repository at www.jaci-inpractice.org).

DISCUSSION

This study shows that workers with WRA had significantly lower asthma QoL in 

all domains compared with those with non-WRA. Workers with WRA and non-WRA 

had significantly lower physical and mental health status and overall work productivity 

compared with the reference group, with greater impairment in workers with WRA than in 

those with non-WRA. Consistent with published literature,4,7,10 workers with WRA had a 

higher percentage of doctor visits and income reduction because of respiratory symptoms 

than those with non-WRA.

These main findings were consistent with our evaluation of the impact of rhinitis that 

workers with WRR and non-WRR had significantly lower physical and mental health 

status and overall work productivity compared with workers without nasal symptoms, with 

greater impairment in workers with WRR than in those with non-WRR.14 Our present study 

suggests that WRR was associated with a reduced asthma-related QoL, independently from 

having WRA.

Other previous studies also suggest that workers with WRA, either OA or WEA, tend to 

have impaired QoL and/or work productivity. A cross-sectional study in Tunisia showed that 

most patients with OA had a poor QoL, but there was no control group.11 In another study 

of 43 German bakers with allergic OA, a third of the participants reported “moderate” 

problems in the “anxiety/depression” dimension. Although the overall QoL was high, 

asthma symptoms triggered by exposure to dust showed the greatest impairment.12 A large 

survey of workers with asthma related to workplace dampness and mold exposure was 

conducted in Finland. It used the SF-12 questionnaire and found that patients with WRA had 

significantly lower QoL in physical but not mental components compared with patients with 

asthma-like symptoms and those with upper respiratory tract symptoms.9 On the contrary, 

Moullec et al8 compared workers with WRA and nonasthmatic workers and did not find 

significant differences in SF-36 scores except for the emotional dimension. Nevertheless, 

they found that workers with OA were more likely to change jobs than those with WEA 

and nonasthmatic workers. They also found that the QoL of workers with WRA remained 

impaired long after the diagnosis, which indicated the sustained impairment even after being 

removed from the workplace exposure. Workers with WRA also had more clinical visits 

compared with nonasthmatic workers. Knoeller et al13 used the Behavioral Risk Factor 

Surveillance System health-related QoL indicators to evaluate the ever-employed adults with 

current asthma in the United States. WRA was defined as adults with current asthma who 

reported that they were ever told by a doctor or other health professional that their asthma 

was related to any job they ever had,19 or their asthma was caused or made worse by 
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exposure in the workplace. They showed that workers with WRA were significantly more 

prone to have poor self-rated health, impaired physical and mental health, as well as activity 

limitations than those with non-WRA.13

We would like to highlight our findings that female sex and depression were associated 

with both worse physical and mental domains of QoL and impaired work productivity, 

independent of the effect of WRA. These findings were consistent with our previous study 

of WRR, in which female sex and depression were associated with impaired QoL and 

overall work productivity, independent of the effect of WRR.14 A previous study among 

Canadian workers also found a high prevalence of mental health problems among those 

with WRA.8 Screening for mental health problems such as anxiety and depression should 

be considered in guidelines for occupational physicians treating patients with WRA to avoid 

poorer results of QoL in all domains.

Strength and limitations

To our knowledge, this study is one of the largest to evaluate the impact of WRA on health-

related QoL and work productivity compared with non-WRA and nonasthmatic subjects in 

the general workforce population using validated instruments for assessing QoL and work 

productivity. The survey instruments used in the study, such as the mAQLQ, had been 

validated.27 SF-8 demonstrated a good reflection of physical, mental, and overall health28 

and has been validated in numerous populations.29 Nevertheless, given the cross-sectional 

design of our study, one should interpret our findings with caution. Ideally, a longitudinal 

study (eg, a cohort of workers exposed to occupational sensitizers) could be more suitable 

to demonstrate the impact of the development of WRA on the decline in QoL. The WPAI-

GH is a commonly used tool to evaluate work and activity impairment, but it evaluates 

impairment only in the past 7 days.24

There were 186 (17.6%) subjects with at least 1 missing sociodemographic and/or clinical 

characteristic, with most missing information being on body mass index and/or job duration. 

Therefore, the multivariable analyses were conducted with 80% to 90% of those who 

completed the QoL or work productivity questionnaires. Despite the high number of missing 

values, the proportions of missing characteristics were not significantly different across the 

WRA, non-WRA, and reference groups. Moreover, the distributions of the mAQLQ overall 

score, SF-8 PCS/MCS scores, and any work productivity impairment were comparable (ie, 

no statistically significant difference) between the group with and without missing values.

Because of the questionnaire design, we could not distinguish between the 2 major types of 

WRA cases (OA vs WEA) or the types of agents responsible for these cases. Therefore, this 

study was unable to investigate differences stratified by these characteristics. Information 

on whether asthma onset was preexisting to the current job was available in only 83% 

of subjects with current asthma. Sixteen of 73 (21.9%) subjects in the WRA group with 

asthmaonset information had asthma that existed before the current job. This number was 

too low to compare OA and WEA cases. In addition, periodic examination of workers 

by an occupational health service is obligatory in Belgium, but only for salaried workers. 

Therefore, some categories of self-employed workers with a high risk of WRA (ie, bakers, 

farmers, wood workers, and hairdressers) might have been underrepresented in our study 
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population. Nevertheless, the prevalence of asthma in our population (9.6%) was similar to 

that reported in a previous survey of the Belgian population (7.2%)30 and in the European 

Union (8.2% in adults).31

CONCLUSIONS

Both WRA and non-WRA workers were associated with lower general healthe–related 

QoL as well as overall work productivity compared with the nonasthmatic workers, with 

an incrementally greater impairment in workers with WRA compared with those with 

non-WRA. WRR and depression appeared to be associated with reduced QoL, independent 

of the effect of WRA. These findings suggest that work-related airway disease should be 

comprehensively managed to reduce the worsening of QoL and the work productivity of 

those affected, thus contributing to reducing the global burden of asthma. Moreover, we 

suggest thorough mental health screenings for patients with WRA.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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What is already known about this topic?

There is scarce and often discordant information on the impact of work-related asthma 

(WRA) on quality of life and work productivity compared with non-WRA.
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What does this article add to our knowledge?

Asthmatic subjects have a lower general health-related quality of life and overall work 

productivity compared with nonasthmatic subjects, with greater impairment in subjects 

with WRA than in those with non-WRA.
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How does this study impact current management guidelines?

A more holistic approach to identifying and managing work-related airway disease in 

clinical practice is needed to reduce the global burden of asthma.
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FIGURE 1. 
Flowchart of the study recruitment.
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