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ABSTRACT

Objective: Asthma exerts a considerable impact on patients and their employers. While adequate self-
management is able to improve patients’ prognosis, its actual implementation in everyday life may
depend on contextual factors. We aimed to review the literature on the potential determinants of
asthma self-management at the workplace.

Data Sources: We systematically searched Medline and PsycINFO using terms related to the key con-
cepts of interest (i.e., adult asthma, working conditions, and self-management).

Study Selection: We included original studies published in peer-reviewed journals in English or
German since 1992 addressing any type of asthma self-management behavior as the outcome and
any type of working condition as the determinant.

Results: Upon implementation of a multi-stage selection process, seven articles were included. As
those studies showed considerable methodological heterogeneity, a qualitative analysis was applied.
A first study identified three different adaptation profiles among employees with asthma with impli-
cations for self-management behavior. Another study suggested that concerns about taking time off
from work may be associated with the utilization of emergency ambulance services for asthma. Five
studies among workers with various chronic illnesses addressed determinants of self-disclosure, cop-
ing with acute symptoms (e.g., medication use at work), and the potential effect of practical and emo-
tional support from line managers or colleagues on self-management.

Conclusion: Our review indicates that the evidence for a potential link of occupational factors with
asthma self-management at work is relatively sparse. Future research should take a more compre-
hensive approach by considering multiple types of working conditions and asthma self-management
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behaviors simultaneously.

Introduction

Asthma can be associated with impairment in various
domains of patients’ everyday life, including their working
life, which is reflected by potentially reduced work ability
and employability (1,2). High direct and indirect cost for
patients, employers, and social security carriers demon-
strate the considerable public health relevance of asthma
(3,4). It has been suggested that most of the indirect cost
among adults with asthma may be due to absenteeism,
occupational disability, and premature retirement (5,6).
Asthma self-management behavior (SMB) has been
found to be effective in improving patients’ health and
prognosis (7), for instance, in terms of a reduced need for
unscheduled care and better asthma control (8). Asthma
SMB aims at adequate individual symptom control and
risk reduction (9) and comprises tasks and skills such
as avoidance of exposure to allergens and other irritant

agents (e.g., wood dusts, grains, and cold), symptom
monitoring, intake of control and reliever medication,
as well as breathing techniques (e.g., pursed lip breath-
ing) (10). The extent to which asthma patients are able
to implement the acquired self-management skills and
strategies seems to largely depend on contextual factors
(11). This may particularly hold true for asthma SMB
among adults in occupational contexts. Initial evidence
indeed suggests that psychosocial exposures at work (i.e.,
work stress) may relate to increased asthma morbidity
(12). One possible explanation for this finding may be
insufficient opportunities for patients with asthma to
engage into adequate SMB at their workplace.

The notion of a link between psychosocial work-
ing conditions and asthma self-management strategies
receives further support from studies addressing other
chronic conditions than asthma. Workers with diabetes,
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for instance, reported to deliberately maintain higher
blood glucose levels than recommended in case they feel
unable or are unwilling to run blood tests at work (e.g.,
due to fear of stigmatization, to prevent hypoglycemia,
or when access to suitable food is limited) (13, 14). Fur-
thermore, time pressure and lacking routines on the job
(e.g., irregular breaks) might contribute to this unfavor-
able self-management practice (14) and may also reduce
diabetes patients’ abilities to pursue physical exercise and
a healthy diet (15). Patients with chronic kidney disease
describe similar behavioral challenges such as skipping a
healthy lunch or physical exercise sessions because of time
pressure at work or having difficulties in taking their med-
ication as prescribed because of lacking working routines
(16). Then again, flexibility on the job may constitute a
factor contributing to effective SMB, e.g., regarding the
attendance of important physician appointments or the
ability to adapt one’s work schedule to one’s needs regard-
ing effective SMB (e.g., fatigue) (14-16).

In summary, evidence has suggested that the oppor-
tunities for SMB among workers with chronic disease
may be determined by a range of psychosocial working
conditions. While several SMBs may be disease-specific,
yet some of the above-mentioned observations may
generalize to asthma self-management at work. For
instance, asthma SMB at work may be impaired by fear of
stigmatization, e.g., in case of public inhaler use (17). Fur-
thermore, individuals with chronic diseases, including
asthma, are to attend regular checkups (9) and this SMB
could be influenced by patients’ working conditions,
e.g., the flexibility of their working schedules or their
colleagues’ as well as line managers’ understanding. We
therefore aimed to systematically review the present liter-
ature addressing the potential link between psychosocial
working conditions and SMB at the workplace among
employed individuals with asthma. This evidence may
inform further research with the potential ultimate goal
to contribute to the design of workplace interventions
in order to improve asthma SMB at work. This may not
only contribute to employee wellbeing and workability,
but also to reduced absenteeism, occupational disability,
and risk of premature retirement.

Methods

Based on our research aim, the key concepts to be cap-
tured by our literature search relate to the condition (i.e.,
asthma in adults), the setting (i.e., the workplace), and the
outcome (i.e., SMB). We compiled a list of synonyms for
those concepts, including expressions covered by Medical
Subject Heading terms. Publications were included when
all of the following criteria were met: (a) publication of

Symptom
prevention

Symptom
monitoring

e.g., trigger avoidance,
treatment adherence, and
routine healthcare check-ups

e.g., use of peak-flow meters,
symptom diaries, and self-
perception of symptoms

Acute symptom
management

Communication

e.g., on asthma SMB as well as
opinions, attitudes, beliefs, and
feelings with e.g., peers, and
authority figures

e.g., use of bronchodilator,
nonpharmacologic measures,
and temporary activity
modification

Figure 1. Four domains of asthma self-management behavior
(SMB) according to Mammen & Rhee (11).

original data, (b) in a peer-reviewed journal, (c) pub-
lished in English or German, (d) addressing any type of
asthma SMB as the outcome (for definition see below and
(11)), and (e) considering any type of working condition
(for definition see below) as a determinant of asthma
SMB. Furthermore, to identify up-to-date evidence, we
restricted our literature search to papers published within
the last 25 years (since 1992).

A consensus definition of the key elements of asthma
SMB seems to be lacking. We therefore employed an oper-
ational definition proposed by Mammen & Rhee (11),
which conceptualizes asthma SMB into four domains, as
depicted in Figure 1. These domains are symptom pre-
vention (e.g., trigger avoidance), symptom monitoring
(e.g., peak flow meter use), acute symptom management
(e.g., bronchodilator use), and communication. Although
this model was specifically derived for SMB among ado-
lescents, those domains also seem to constitute a useful
operational definition to examine asthma SMB among
working adults.

Work was defined as paid work in contrast to domestic
work or volunteering. Working conditions were viewed as
any psychosocial influence on the employees while per-
forming their jobs, which can undoubtedly interact with
exposure to allergens and irritant agents (e.g., discussing
with colleagues whether or not to open office windows
during pollen season). We specifically focused on the
employees’ subjective perception of their working con-
ditions and the associated self-reported strain, which is
in keeping with the major theoretical work stress models
(18-20).

We searched three databases applying the above-stated
criteria: a medical database (Medline), a database with a
mainly psychological emphasis (PsycINFO), and a cita-
tion database (Scopus, which claims to provide full cov-
erage of Embase (21)). The search strategies are listed in
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Elig-ih.i.ﬁr;_.i | Screening | [
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Figure 2. Flow diagram of selection process.

the supplementary material. Figure 2 depicts the selection
process. The identified articles were transferred to biblio-
graphic management software (i.e., Endnote) and checked
for duplicates using information on authors, title, jour-
nal, volume, issue, and page numbers. After removal of
duplicates, a total of 423 documents entered the screen-
ing of titles and abstracts, which was performed inde-
pendently by two raters using Rayyan, a web application
to conduct collaborative reviews. Upon title and abstract
screening, 398 publications were excluded because they
did not meet the inclusion criteria, 13 were included and
12 received conflicting judgments from both reviewers
(k =0.67). Upon repeated consensus meetings, four of the
publications with initially conflicting assessments were
retained thereby yielding a total of 17 publications for full-
text reviews. Upon the assessments of full texts a total
of 11 of those 17 publications were excluded as they did
not focus on the work context (n = 5), did not provide
original data on the topic of interest (n = 1) or as they
addressed unsuitable outcomes (no asthma SMB as the
outcome; n = 2) or unsuitable determinants (no work-
ing condition as a determinant for asthma SMB; n = 3).
A table depicting the characteristics of the excluded arti-
cles is included in the supplementary material (Table A).
Reference tracking and cross-checking of citing literature
of the selected articles yielded one further publication.
Thus, seven items entered our pool of papers after rigor-
ous and systematic application of pre-specified selection
criteria.

Results

The seven studies we included displayed considerable
heterogeneity regarding both their methods (e.g., study
design, samples, and variable definitions) and their the-
matic focus, as detailed in Table 1. Operationalizations
of the domains of asthma SMB (11) as addressed in the
respective papers are shown in Table 2.
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Qualitative study

One qualitative study was identified, which was a
Q-methodological study by Boot et al. (22) among
employees with asthma and chronic obstructive pul-
monary disease (COPD). Three different adaptation pro-
files seemed to specifically apply to asthma. Those pro-
files were denoted as “adjusted,” “cautious,” and “eager”
“Adjusted workers” seemed to accept their limitations and
modified their professional goals according to their con-
dition. As Boot et al. (22) stated, those workers avoided
dyspnea-inducing activities in everyday life and took
regular breaks at work. Although they informed their
employer about their disease and were not ashamed of
it, they preferred not to talk about it and to take their
medication in secrecy. “Cautious workers,” in contrast,
appeared to have not fully accepted their illness and were
more deficiency-oriented compared to the other adap-
tation profiles (22). Due to their caution, they avoided
dyspnea, did not adjust their medication themselves, and
favored to take formal sick leave rather than a day off.
According to Boot et al. (22), those workers tended to
take their medication openly and communicated with col-
leagues about their disease and the triggers to be avoided.
However, those cautious workers were characterized as
not feeling completely understood by their colleagues,
especially concerning their reduced work performance.
“Eager workers” were described as mostly feeling as capa-
ble as others of the same age, they adjusted their med-
ication by themselves, and were reluctant to take sick
leave because this might increase their colleagues’ work
load. While they experienced only mild limitations due
to minor disease severity, they were thought to possibly
progress to the other adaptation profiles once their condi-
tion worsens. The authors specifically proposed a preven-
tive emphasis on the latter group with regard to asthma
(22).

Quantitative studies

In an epidemiological study, Kolbe et al. (23) investi-
gated the correlates for poor SMB among patients admit-
ted to hospital for acute severe asthma. A wide range of
medical, socio-economic, and psychological factors were
assessed by questionnaires and analyzed as possible deter-
minants of delayed or non-use of oral corticosteroids or
of emergency ambulance services in case of asthma exac-
erbations. The only work-related determinant considered
was “concerns about taking time off work,” which showed
associations of borderline significance with delayed or
non-use of emergency ambulance services (p = 0.07). The
authors hypothesized that this link may be explained by
fear of stigmatization or socioeconomic concerns, e.g.,
fear of job loss or reduced opportunities to advance one’s
career (23).
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Table 2. Domains of asthma self-management behaviors addressed in the selected articles.

Authors; year; country

Asthma self-management behaviors (11)a

Symptom prevention

Symptom
monitoring

Acute symptom
management

Communication

Boot, et al.; 2009;
Netherlands (22)

Kolbe, et al.; 1998; New
Zealand (23)

Munir, et al.; 2005; United
Kingdom (24)

Munir, et al.; 2006; United
Kingdom (25)

Munir, et al.; 2007a; United
Kingdom (26)

Adjusting physical tasks
to expected dyspnea,
adjusting medication
dose

Medication use at work,
taking time off for
treatment

Secret vs. open
medication intake

Use of oral
corticosteroids; use of
emergency ambulance
services

Medication use at work,
responding to
symptoms at work,

Revealing disease and
functional limitations
to others

Self-disclosure (partial or

fuIIb) of illness to line
managers and
colleagues
Self-disclosure (yes or no)
of illness to line
managers
Self-disclosure to line
managers, colleagues,
or occupational health

Munir, et al.; 2007b; Medication use at work
United Kingdom (27)
Munir, et al.; 2009; United

Kingdom (28)

Medication use at work

following treatment
plan
Medication use at work —

Medication use at work, —
self-management of
symptoms at work

Note. Examples for the four domains of asthma self-management behaviors (11): symptom prevention: trigger avoidance, treatment adherence, and routine health-
care check-ups; symptom monitoring: use of peak-flow meters, symptom diaries, and self-perception of symptoms; acute symptom management: use of bron-
chodilator, following a written treatment plan, nonpharmacologic measures, urgent healthcare use, and temporary activity modification; communication: on pre-
vention, monitoring, and management of symptoms as well as opinions, attitudes, beliefs, and feelings with peers, caregivers, healthcare providers, and authority

figures.

bpartial disclosure: “informing line manager about the presence of a chronic illness,” full disclosure: “informing line manager how that chronic illness affected

[patients] at work” (24).

Munir et al. (24,25) carried out a questionnaire-based
cross-sectional study among workers with asthma or
other chronic diseases. In the two resulting publications
based on this dataset, emphasis was put on the role of
perceived practical and social support as a determinant
of disclosing one’s condition at work to line managers.
In terms of SMBs, such self-disclosure may be located in
the communication domain of asthma self-management
(11). One of these papers suggested that for both gen-
ders, the relationship between support and self-disclosure
is equally strong (25). In this case, self-disclosure was
assessed as a dichotomous variable (i.e., yes or no) (25),
whereas in the other article, the authors differentiated
between partial disclosure (i.e., “informing line manager
about the presence of a chronic illness”) and full disclo-
sure (i.e., “informing line manager how that chronic ill-
ness affected them at work”™) (24). Partial self-disclosure
was found to be reported more often by non-academics,
workers with diabetes, and employees with pronounced
chronic illness experiences (including moderate to severe
chronic illness or using medication or special equipment
at work). Partial or full self-disclosure to colleagues as well
as the subjective importance of receiving practical and

social support predicted full self-disclosure to line man-
agers (24).

Another study among employees with asthma or other
self-reported chronic disease conducted by Munir et al.
resulted in three publications (i.e., stemming from the
same dataset) (26-28). In the first article, the authors
focused primarily on another topic, but also provided esti-
mates of the relationships between different psychosocial
and work-related variables, amongst others, instrumental
(i.e., provision of information, help, or advice) as well as
emotional workplace support (i.e., demonstration of sym-
pathy or understanding) and different types of SMB (e.g.,
medication use at work, taking time off for treatment,
responding to symptoms at work, following a treatment
plan, and the extent of self-disclosure to line managers,
colleagues, or occupational health). Unadjusted correla-
tions showed meaningful relationships between instru-
mental workplace support and better SMB at work, as
measured by a summary variable (illness management).
The single behaviors comprised in that variable were not
studied separately though. Disease-specific analyses in
that study were limited and were not applied to the above-
mentioned correlations (26).
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The role of support was more specifically explored in
the second publication from that study (27). With regard
to the special focus of this review, the important obser-
vation was made based on unadjusted correlations or
unadjusted logistic regression models that practical line
manager support was positively associated with medica-
tion use at work. In multivariate logistic regression, how-
ever, medication use at home and ease of using medica-
tion at work emerged as the only remaining determinants
of medication use at work. Besides the observation that
asthma patients used their medication at home more often
than at work, no further asthma-specific analyses were
reported in the article (27).

In the third publication from the same dataset, Munir
et al. (28) examined whether a direct relationship existed
between line manager or occupational health support
and SMB and whether the relationship between employer
support and SMB was mediated by self-efficacy (i.e., the
“belief in one’s capabilities to organize and execute the
courses of action required to produce given attainments”)
(29). SMB was operationalized in terms of use of medica-
tion at work and self-management of symptoms at work.
Self-efficacy was measured by the beliefs about being able
to make adjustments, take medication and manage symp-
toms at work. Line manager support directly related to
SMB and this relationship was mediated by self-efficacy
beliefs. The authors therefore assumed that line manager
support had a positive impact not only on SMB but also
on self-efficacy which in turn promoted effective SMB.
Occupational health support seemed to influence SMB
only indirectly, that is, mediated by self-efficacy related
to making work adjustments (28). Again, analyses were
conducted in a sample of workers with various types
of chronic conditions and asthma-specific analyses were
thus lacking.

Discussion

Our systematic review suggests that the current evidence
on psychosocial working conditions as determinants of
asthma SMB at work remains sparse, i.e., being limited to
seven cross-sectional studies. Nevertheless, the tentative
evidence that is available yielded important and promis-
ing observations. Yet, the existing studies on potential
relationships between working conditions and asthma
SMB at work seem to have taken piecemeal approaches
(e.g., addressing single specific types of SMB such as use of
oral corticosteroids) (23) or too general approaches (e.g.,
no asthma-specific analyses, but only among employees
with various types of chronic conditions one of which
being asthma) (22,24-28). Furthermore, five of the seven
studies stem from the same research team and are based
on only two different datasets, and therefore share certain
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design and analytical properties that may be conceived
as limitations given the focus of our review (e.g., lacking
disease specificity).

Boot et al. (22) focused on different ways of adapt-
ing to respiratory disease at work. The results pro-
vide important insights into the problems chronically ill
employees may face at work, and the extracted adapta-
tion profiles highlight the complexity of strategies to cope
with asthma at work. However, as acknowledged by the
authors, their study specifically aimed at characterizing
the distinct adaptation profiles, but information on those
styles’ prevalence cannot be deduced. Furthermore, it may
be of interest to examine potential determinants of the
adaptation profiles, e.g., personality traits or illness sever-
ity. Concerning eager workers, Boot et al. hypothesized
that patients might progress to other adaptation profiles
once their illness becomes more severe (22).

With regard to the influence of working conditions
on SMB, concrete examples were scarcely quoted from
the participants’ statements in the Q-methodology pro-
cess (22). Additionally, the potential interaction between
working conditions, SMB and the adaptation profiles
remained unexplored. In our view, it might be of spe-
cial interest to examine the potential implications of
poor matches between ones working conditions and
one’s needs implicated in the adaptation profile, e.g.,
adjusted workers who are unable to take breaks or to
avoid dyspnea-inducing activities at work. Boot et al. (22)
reported that eager workers may be sufficiently assertive
to advocate their needs at work. This could imply that
some employees may be able to actively shape their work-
ing conditions to make those match their adaptation style.
Another possibility is that employees quit their jobs in
case their working conditions are in conflict with their
adaptation profiles.

The study by Kolbe et al. (23) explored risk factors
associated with severe asthma attacks. A wide range of
factors was considered as potential determinants of SMB
errors, but only one work-related factor was included (i.e.,
concerns about taking time off work). Since the focus of
the study did not primarily lie on working conditions,
this variable and its impact on SMB were not explored
in depth. Furthermore, no prior qualitative work or a
theoretical model was applied to ensure valid measure-
ment of psychosocial working conditions. Hence, it seems
rather unlikely that all the potentially relevant occupa-
tional determinants were addressed. Additionally, gen-
eralizability of the findings may be limited to employ-
ees with exceptionally poor asthma control, as hospital
admissions for asthma are rare and are considered largely
avoidable (30).

The findings from the five studies by Munir et al. (24-
28) substantially contributed to a deeper understanding
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of how working conditions may influence SMB at work
among chronically ill workers. Those studies’ focus varied
across different types of SMB (e.g., self-management of
symptoms at work or self-disclosure to line managers and
colleagues as a form of communication) and the authors
specifically demonstrated the influence of social support
at work on SMB. As mentioned above, the main prob-
lem for clinicians, occupational health specialists, and
researchers specifically concerned with asthma is that
many different diseases were analyzed inseparably and,
as a result, condition-specific conclusions could not be
drawn. Providing an illustration of the interpretative chal-
lenges associated with the combination of various chronic
diseases, Munir et al. reported illness-specific differences
between medication use at work and at home and offered
the explanation that this might be due to different intake
behavior of controlling and of acutely needed medication
(27). Furthermore, medication intake as an SMB needs
to be defined carefully, also in asthma-specific studies.
For example, “use of medication at work” (26-28) could
refer to control or reliever medication in asthma and thus
to either the domain of symptom prevention or acute
symptom management. Additionally, as also stated by
Munir et al., illness-specific support may have a stronger
effect on SMB than more general forms of support (31).
The authors tried to account for the meaningfulness of
disease-specific analyses by including the different con-
ditions as covariates in their calculations. It is question-
able whether this strategy sufficed, because the SMBs
were not assessed in an illness-specific manner. Further-
more, the included studies (22-28) did not consider vari-
ables that are highly relevant to asthma and that might
influence the relationship between working conditions
and asthma SMB. Examples of such variables are asthma
severity, the level of asthma control, treatment adherence,
and physical job demands. The unavailability of evidence
from asthma-specific studies, with a single exception (23),
restricts the conclusiveness of our review. It further needs
to be noted that all the analyzed studies were performed
in high-income countries with likely good access to high-
quality health care. The quality of health care and its
accessibility, financial affordability, and acceptability may
be more restricted in middle- and low-income countries
(32), which could not only further impair asthma SMB
and functioning at work, but also patients’ opportunities
to enter employment and remain employed.

Some working conditions with a possible impact
on asthma SMB could be identified by this review.
Future research should further investigate the relation-
ship between working conditions and asthma SMB and
also address the working conditions with impact on ill-
ness SMB found in earlier studies on other chronic con-
ditions, e.g., diabetes (13-15). We agree with the call

by Munir et al. (28) and Boot et al. (22) to expand
research to a broader set of psychosocial working condi-
tions thereby expanding efforts beyond the mere inves-
tigation of support and to carefully differentiate types of
(illness-specific) SMBs.

The current evidence could be affected by bias to some
extent. In particular, the employed recruitment strate-
gies could have induced selection bias. Boot et al. (22)
acknowledged the potential for selection bias related to
their recruitment strategy, which aimed at attaining high
heterogeneity of patients’ viewpoints and opinions which
is needed for the Q-methodology process. Munir et al.
reported a low response rate (28%) in the two articles
from the same dataset (27,28) and speculated that this
may reflect selection bias: The topic might have been per-
ceived as irrelevant by a lot of (healthy) employees, but
also by those employees with chronic diseases who con-
sidered their condition not to interact with their work
(28). Other employees with a chronic condition might
have felt discomfort concerning a questionnaire on ill-
ness at work or might have not reported their disease due
to lack of time while filling in the questionnaire. Munir
et al. put their discussion of limitations into perspective
though by affirming that comparisons of demographic
characteristics between responders and non-responders
yielded no significant differences (28). Furthermore, the
currently available studies were limited to individuals in
employment, and thus healthy worker effects cannot be
ruled out (33). In this regard, it seems of special interest
to examine individuals who are not in employment any-
more (i.e., unemployed or in early retirement) or are in the
process of returning to work where the ability to balance
job demands and disease self-management need is par-
ticularly salient. Such research may improve our under-
standing of the major occupational barriers to successful
implementation of SMBs in the workplace.

Some limitations of our systematic reviews need to
be mentioned. First, the systematic literature search was
limited to three databases. This was partly due to our
inclusion criteria concerning original articles published in
peer-reviewed journals only, which excluded book chap-
ters as well as the gray literature (e.g., reports, confer-
ence abstracts, and poster presentations). Notably though,
to compensate for the limited number of search engines,
we carried out cross-reference checking to increase the
number of relevant articles. A second potential limi-
tation is that articles were only included if written in
English or German due to restricted resources. This might
have reduced the number of included papers. Third, our
search strategy and inclusion criteria narrowed down
the result list to very few articles. This was partly due
to the specific focus of our research topic (i.e., self-
management only among working adults with asthma),
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which required higher specificity than sensitivity con-
sidering the amount of literature separately dealing with
these concepts. Fourth, the seven articles included in our
review showed some differences regarding the concep-
tualization of SMBs and operationalizations of working
conditions. Due to this heterogeneity, it was not possi-
ble to conduct quantitative analyses (i.e., effect estima-
tion). Finally, we evaluated the variables of the found
studies according to the SMB definition by Mammen &
Rhee (11). This might have led to the exclusion of cer-
tain behaviors that might be considered as SMB by other
definitions. For instance, we decided to exclude stud-
ies emphasizing sick leave because we considered this a
means of medical treatment rather than a SMB.

Conclusion

The evidence related to the link between psychosocial
work conditions and asthma SMB at work was relatively
sparse, and the included studies have taken a piece-
meal approach. Our review nevertheless identified first
insights into a potential link of working conditions with
asthma SMB at work (i.e., the relevance of support).
Future research should specifically focus on workers
with asthma, preferably those who do not have a con-
comitant COPD diagnosis. Additionally, future research
efforts should take a more comprehensive approach by
considering both multiple types of working conditions
and asthma-self management behaviors simultaneously.
Therefore, and in keeping with research on other chronic
conditions (11,12,14-16,22,34), qualitative approaches
among workers with asthma may represent an useful first
step to gain a deeper understanding of the relevant types
of working conditions and types of SMB as well as to
understand the underlying mechanisms. Furthermore,
to reduce potential healthy worker effects (33), the study
samples may not only include well-adapted employees
with asthma, but also those who are at risk of dropping
out of work life or have (temporarily) dropped out, e.g.,
patients in medical or occupational rehabilitation. A
systematic conceptualization and operationalization of
asthma SMB at work is required as a basis for quantitative
analyses in this research field. Systematic investigation
of the determinants of all asthma SMB domains at work
is needed to propose health promoting workplace inter-
ventions and thus, to potentially reduce absenteeism,
occupational disability, and premature retirement among
employees with asthma.
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Search strategy for Medline (conducted via Ovid on December 1% 2016)

(ASTHMA/ or asthma.ab,ti.) and (exp WORK/ or exp WORKPLACE/ or workplace.ti,ab. or exp
employment/ or employ* .ti,ab. or exp VOCATIONAL REHABILITATION/ or (vocational adj3
rehabilitation).ti,ab. or exp Occupations/ or job.ti,ab. or occup* .ti,ab.) and (exp Self-Management/ or
"self management”.ti,ab. or exp self care/ or "self care”.ti,ab. or "self monitoring".ti,ab. or "self
help".ti,ab. or exp Adaptation, Psychological/ or coping.ti,ab.)

Search strategy for PsycINFO (conducted via Ovid on December 1% 2016)

(ASTHMA/ or asthma.ab,ti.) and (work*.ti,ab. or employ*.ti,ab. or exp VOCATIONAL
REHABILITATION/ or (vocationa adj3 rehabilitation).ti,ab. or exp Occupations or job.ti,ab. or
occup*.ti,ab.) and (exp Self-Management/ or "salf management" .ti,ab. or exp Self-Care Skill¢/ or "self
care" ti,ab. or exp Self-Monitoring/ or "self monitoring".ti,ab. or exp Self-Help Techniques or "self
help".ti,ab. or exp ADAPTATION/ or coping.ti,ab.)

Search strategy for Scopus (including references from Embase, conducted on August 2™ 2017)

(SUBJAREA (medi) AND TITLE-ABSKEY ("ASTHMA") AND (TITLE-ABS

KEY (work* ) OR TITLE-ABSKEY (employ* ) OR TITLE-ABS

KEY (vocational AND rehabilitation) OR TITLE-ABS-KEY ( occupations)) AND (TITLE-

ABSKEY ("self management”) OR TITLE-ABSKEY ("self care”"))) OR ((TITLE-

ABS (asthma)) AND (TITLE-ABS (work OR employ* OR "vocational

rehabilitation” OR occup* OR job)) AND (TITLE-ABS( "sdf-management” OR "self-

care' OR "sdf-monitoring" OR "salf-help" OR adapt* )))

[Pleaseinsert Table 3A near here]
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Table A: Characteristics of the excluded articles

Authors; year; Title Design; methods Sample Reason for exclusion
country
AdamsR, et a.; Impact of coping and Prospective cohort study; 232 adult asthma No work context
2004; Augtraia socioeconomic factors on quality questionnaire (baseline and patients
[35] of lifein adults with asthma 12-months follow-up)
Beharry S, etal.; Reality and understanding of Observational cross- 329 adult asthma Wrong determinants:
2015; Trinidad asthma control sectional study patients no working
[36] conditions as
determinants

Douglass J, et A qualitative study of actionplans  Qualitative study 62 adult asthma patients  No work context
al.; 2002; for asthma
Austrdia[37]
Grieshaber R, et [Effectiveness of secondary Intervention study 55 employeesin the Wrong determinants:
a.; 1998; preventive programs for patients baking industry with no working
Germany [38] with asthma and rhinitisin the asthma conditions as

baking industry] determinants
Hanania N, et Factors associated with emergency  Prospective cohort study; 80 asthma patientsin Wrong outcome:
a.; 1997; department dependence of patients  structured interviews, emergency departments  SMB as predictor for
Canada[39] with asthma assessment of lung function  and 40 asthma patients ED-/AC-visits, not as

(spirometry) and inhaler in ambulatory care outcome
device skills

Jones|, et a.; With an attack | associate it more Qualitative study 75 adult asthma patients  No work context
2008; United with going into hospital: and 19 general
Kingdom [40] Understandings of asthma and practitioners

psychosocid stressors; are they

related to use of services?
Makinen S, etal.  Sef-carein adults with asthma: Cross-sectional study; 150 adult asthma No work context
(2000); Finland how they cope questionnaire-based patients
[41]
Moffat M, etal.;  Poor communication may impair Qualitative study 54 health care No work context
2006; United optimal asthma care: a qualitative professionals (general

Kingdom [42]

study

practitioners and
practice nurses)

Munir F, et a.; Work limitations and employer Cross-sectional study; 610 employeeswithany ~ Wrong outcome:
2005; United adjustments for employees with questionnaire-based of eight chronic SMB not as outcome
Kingdom [43] chronicillness diseases, n with asthma
=96

Munir F, et a.; Self-management of health- Cross-sectional study; 759 employeeswithany ~ Wrong determinants:
2009; United behaviors among older and questionnaire-based of six chronic diseases,  age as predictor for
Kingdom [44] younger workers with chronic n with asthma = 126 SMB, not working

illness conditions
van Weel C, et Occupational health and general Review of registry data, Not applicable Wrong study design:
a.; 2006; practice: from opportunitieslostto  guiddines, and original no original dataon
Netherlands [45]  opportunities capitalised? studies research topic
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