Work-exacerbated asthma
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Purpose of review

To summarize recent findings on work-exacerbated asthma,
based on medical literature published during 2005 and the
first 10 months of 2006.

Recent findings

Although prevalence estimates varied considerably among
six recent epidemiologic studies, collectively they
contribute to the conclusion that work-exacerbated asthma
is common. Median work-exacerbated asthma prevalence
estimates were 18% of adults with asthma, 25% of working
adults with asthma and 45% of all work-related asthma
cases. Work-exacerbated asthma can result from a variety
of occupational triggers, including physical factors (e.g.
extreme temperatures, exercise), behavioral states (e.g.
strong emotions, stress), odors (e.g. perfume), general
irritants and dust, and second-hand cigarette smoke.
Work-exacerbated asthma cases have many of the same
demographic and clinical traits as other adults with asthma
and occupational asthma cases, although some differences
have been reported. Recent review articles have offered
some recommendations on the management of
work-exacerbated asthma, but more comprehensive advice
is anticipated from a professional medical society in the
next few years.

Summary

Epidemiologic studies indicate that work-exacerbated
asthma is common. Researchers have started to pay
attention to work-exacerbated asthma, but more studies are
needed on all aspects of this condition in order to improve
diagnosis, management and prevention.
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Introduction

There is general agreement among recent review articles
that work-related asthma comprises both asthma caused
by conditions at work and asthma exacerbated by work
[1-4]. Occupational asthma is caused by work and can
result from exposure to either sensitizers or irritants.
Irritant occupational asthma includes reactive airways
dysfunction syndrome, which is due to a single high-dose
irritant exposure. Work-exacerbated asthma (WEA) is the
worsening of asthma attributable to workplace con-
ditions. It occurs among people with asthma whose onset
occurred before entering the suspected job (i.e. preexist-
ing asthma) or while in the suspected job, but with onset
not attributable to workplace conditions (i.e. coincident
or concurrent asthma). A recent statement [5] of the
American Thoracic Society (ATS) concluded that 15%
of asthma in adults is attributable to work. The authors of
the ATS statement [5] also made the observation that
WEA may account for ‘much greater morbidity and
productivity loss’ than occupational asthma.

Many researchers have focused either on all work-related
asthma (i.e. occupational asthma and WEA combined) or
exclusively on occupational asthma. Fortunately, more
researchers have started to focus on WEA. The third
edition of a book [6°°] on work-related asthma was
published in 2006 and included a chapter on WEA that
summarized many of the relevant papers and reports that
were published before 2005. The current review sum-
marizes findings about WEA from medical literature
published in 2005 and January through October in 2006.

Search strategy

The Ovid portal to Medline was used to search for
relevant articles published in 2005 and the first 10 months
of 2006, using both the regular listings for these years and
those included in ‘In-Process and Other Nonindexed
Citations’. The keywords used to search all fields were:
asthma and (exacerbate or aggravate) and (work related or
occupation). Variations of the words (e.g. exacerbate,
exacerbation, exacerbating) were also considered. This
effort yielded 33 unique citations, of which seven were
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used in this review after articles with little or no relevance
to WEA were excluded. Additional references were
sought from abstracts presented at the 2005 and 2006
conferences of the ATS and the European Respiratory
Society. One referenced article appeared in 2005, but was
back-dated to 2003 because the journal was filling in
missed editions after a temporary suspension of publi-
cation [7]. Finally, additional references were accessed
based on the author’s familiarity with the literature.

Operational definitions and estimates

of prevalence

Characteristics of six recent epidemiologic studies on
WEA are presented in Table 1. The studies differed
by several features, including location (i.e. Brazil, Quebec
province in Canada and four states in the United States)
and study setting (i.e. population-based, health mainten-
ance organization, medical center, referral clinic and
workers’ compensation system). Four studies used data
from questionnaires and medical records [8,9°-11°], and
one of these four also employed clinical tests conducted
by the researchers [11°]. A fifth study used both a ques-
tionnaire and clinical tests [12°°], and only one relied
exclusively on questionnaire data [7]. All the operational
definitions of WEA were based, in part, on reports by
participants that conditions at work made their asthma
worse or that their asthma improved while away from
work. Each study, however, used different questions to
elicit these reports.

"T'wo of the operational definitions included consideration
of conditions at work that could exacerbate asthma. One
of these two studies used an epidemiologic approach to
exposure assessment and the other used a clinical test to
explore the exposure—response relationship. In the study
conducted in an health maintenance organization in
Massachusetts, the researchers evaluated the partici-
pants’ work histories to determine who was likely to
have been exposed to conditions at work that could
exacerbate asthma and assigned a score of 0, 1 or 2, which
represented increasing likelihoods of exposure [10°].
Each participant also had a work-related symptom score
of 0, 1, 2 or 3, based on their responses to questions about
work-related symptoms and medication use, and asthma
triggers at work. Participants with a symptom score of 3,
which was true of only 26 (5%) of the 557 employed
subjects, were classified as having WEA regardless of
their exposure score, but all others had to have both their
exposure and symptom scores greater than 0 to fulfill the
criteria for WEA. Subjects in the study from Quebec were
patients with asthma (but not reactive airways dysfunc-
tion syndrome cases) who had experienced work-related
respiratory symptoms and been referred for specialized
evaluation [11°]. Patients were directly evaluated with a
specific inhalation challenge test, and those with negative
results were classified as WEA cases and those with
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positive results were classified as occupational asthma
cases.

Consistent with the differences among studies, WEA
prevalence estimates varied considerably: from 13 to
23% (median = 18%) among adults with asthma and from
24 to 52% (median =25%) among working adults with
asthma. Variation in prevalence estimates was also
observed among studies that predate the time period
addressed by this review [6°°], although none of the
previous estimates was as high as the 52% of working
adults with asthma reported from New York City [8].

Three studies summarized in Table 1 reported the num-
ber of WEA cases as a percentage of all work-related
asthma cases. In order to have the denominator needed to
calculate this percentage, the researchers had to identify
both occupational asthma and WEA cases. The popu-
lation-based study in Brazil tested nearly all subjects for
bronchial hyperresponsiveness, but decisions about
work-related asthma were based largely on self-reported
information [12°°]. The study of workers’ compensation
cases from the state of Washington used objective tests
infrequently [9°]. Among the 135 WEA cases, only 15%
were tested for reversible airflow limitation, 31% had
that test or other pulmonary function tests and 9%
completed tests for allergic sensitization. Clinical history
played an important role in helping the researchers
decide whether someone with asthma had occupational
asthma, WEA or neither. Nearly all suspected cases of
work-related asthma seen at the referral clinic in Quebec
completed specific inhalation challenge tests, with the
outcomes used to separate occupational asthma and WEA
cases [11°]. The diverse efforts in the three studies
yielded a range of estimates of the percentage of all
work-related asthma cases that are WEA: 36% in Brazil
[12°°], 45% in Washington state [9°] and 58% in Quebec
[11°].

The estimate from Washington is more than twice as
large as the finding from Sentinel Event Notification
Systems for Occupational Risks surveillance data col-
lected during 1993—-1995 in four states (i.e. California,
Massachusetts, Michigan, and New Jersey) in the United
States, when only 19% of the work-related asthma cases
were due to exacerbation [13,14]. The state-specific
estimates from these earlier Sentinel Event Notification
Systems for Occupational Risks data were 10% for
Michigan, 13% for Massachusetts and New Jersey, and
34% for California. The higher estimate from this recent
study in Washington might be due in part to increased
recognition by physicians of the risk for exacerbation of
asthma posed by work. The estimate from Quebec that
58% of work-related asthma cases are WEA is consistent
with prior estimates from the Canadian province of
Ontario [15,16].
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Workplace conditions associated with
work-exacerbated asthma

A variety of conditions can exacerbate asthma. From the
recent study of working adults with asthma in New York
City, a majority of the participants reported that the
following triggered their asthma at work or home:
animals; chemicals, including cleaning products, paints,
and solvents; dust; second-hand cigarette smoke; gases,
fumes, odors or smoke; perfume; exercise; very cold air;
hot, humid or polluted, smoggy outdoor air; and strong
emotions, including stress [8]. The jobs with the highest
percentage WEA were security guard or police (62%),
janitor (61%), garment or textile worker (50%), adminis-
trative/support/waste management clerk (43%), restau-
rant cashier (43%), restaurant or bar server (42%),
messenger (40%), healthcare and social assistance clerk
(40%), and restaurant or bar cook (40%) [8].

From the study conducted in Massachusetts, self-
reported work-related triggers of asthma symptoms or
breathing problems included traditional agents (e.g.
chemicals, dusts, fumes, molds), physical factors
(e.g. physical exertion, changes in temperature), stress
and second-hand smoke [10°]. Based on the researchers’
evaluations of the participants’ work histories, men were
more likely than women to have experienced conditions
at work that could exacerbate asthma (61 vs. 41%,
respectively, P < 0.05).

Demographic and clinical traits of
work-exacerbated asthma cases

WEA cases share traits in common with other adults with
asthma and occupational asthma cases, although some
differences have been noted. The study conducted in an
health maintenance organization in Massachusetts
observed that WEA cases were more likely to be male
and to be bothered by asthma symptoms on more days
during the past week than other adults with asthma [10°].
Otherwise, the two types of asthma patients were similar
in age, race/ethnicity, education, annual income level,
cigarette smoking, severity of asthma, and number of
treatments for acute asthma attacks and number of days
missed work due toasthmain the pastyear[10°]. WEA cases
from the workers’ compensation system in Washington
were more likely to be female than the occupational asthma
cases (i.e. 69 vs. 53%, respectively, P=0.006), but both
asthma types had a similar medianage [9°]. The WEA cases
werelesslikely than theiroccupational asthma counterparts
to have received treatment from a specialist (i.e. 23 vs. 48%,
P <0.001), completed pulmonary function tests (31 vs.
53%, P < 0.001) and been tested for allergic sensitization
(9 vs. 19%, P < 0.05).

Researchers in Quebec followed-up patients with occu-
pational asthma (# =18) and WEA (» =10) for 1-4 years
after diagnosis [17]. All the WEA cases and all but one of
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the occupational asthma cases left their jobs after diag-
nosis, demonstrating that both types of work-related
asthma can have an adverse impact on a patient’s working
life and income. Spirometry, methacholine challenge
results, sputum cell counts and symptom frequency were
compared between when the patient was diagnosed and
at follow-up. The occupational asthma and WEA cases
were similar, with improvement in respiratory symptoms
and little change in other clinical features by follow-up.
In another study from Quebec, the investigators com-
pared 115 WEA cases to 82 occupational asthma cases
[11°]. Atopy was more common among occupational
asthma (87%) than WEA (74%) cases (P=0.04). The
two types of cases were similar in other clinical and
functional features, except for differences in specific
inhalation challenge findings that were used to delineate
occupational asthma from WEA.

Diagnosis and management of
work-exacerbated asthma

Guidelines on preventing, diagnosing and managing
work-related asthma were published prior to the time
period of the current review [18-20]. More recently,
the British Occupational Health Research Foundation
systematically reviewed the literature and published
evidence-based guidelines [21] for dealing with occu-
pational asthma, but addressed WEA only in passing. The
United States Agency for Healthcare Research and Qual-
ity completed a systematic, comprehensive review [1] of
work-related asthma that also focused on occupational
asthma. The Agency for Healthcare Research and Qual-
ity document acknowledged that WEA is important, but
only a few of the reviewed articles addressed this topic.
Other recent review articles [4,6°°] provide some recom-
mendations on the management of WEA. More severe
WEA cases may require a change in jobs, while other
cases might be able to remain at work if exposures were
lowered and asthma medication optimized. Exposures to
be minimized include nonspecific asthma triggers such as
irritant gases, cigarette smoke and common environmen-
tal allergens. The lowering of exposures should be
achieved by engineering controls (e.g. improved venti-
lation) when possible, with reliance on personal respir-
ators only for short-term special situations. Since WEA
can result in changes (e.g. job loss) largely unwanted by
the patient, it is important that the treating physician
refer the patient to appropriate social service programs.

Looking to the future, more comprehensive advice on the
diagnosis and management of WEA is anticipated from
the A'T'S in the next few years.

Recommendations for research on work-
exacerbated asthma

Recent published reviews of literature on work-related
asthma consistently call for further research on a variety
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of topics related to WEA. From the section on research
opportunities in the comprehensive review recently
released by the Agency for Healthcare Research and
Quality, the authors noted the following: “There is lim-
ited evidence specifically examining work-aggravated
asthma and OA [occupational asthma] without latency.
Greater research is needed to determine optimal diag-
nostic and management techniques of these types of
occupational asthma’ [1].

In another in-depth review of work-related asthma, the
author [3] observed that occupational asthma with a
latency period has been the subject of most research
on work-related asthma, but that WEA and irritant-
induced asthma now deserved to be the focus of atten-
tion. He stated ‘that almost everything needs to be done
in terms of diagnosis, epidemiology, socioeconomic
issues, etc.” to understand WEA [3].

The recent book chapter on WEA also recommended
further research [6°°]. The authors highlighted prospec-
tive medical monitoring of workers with asthma, which
would start at hire in workplaces where conditions that
trigger asthma are common. Ongoing exposure assess-
ment could be combined with medical findings to further
the understanding of which exposure levels pose a risk
for WEA. Also, researchers could follow workers with
asthma who leave their jobs temporarily or permanently
due to WEA in order to document the social and
economic costs of this condition. Intervention effective-
ness research is also needed to document which types of
programs are most successful at preventing WEA.

Finally, further investigation is needed to determine
whether repeated exacerbations lead to long-term wor-
sening of asthma, and what other risk factors, if any,
contribute to such worsening [3,6°°].

Conclusions

There is general agreement among researchers and clin-
icians that WEA is a type of work-related asthma in which
existing disease is worsened by workplace conditions.
Operational definitions of WEA and prevalence estimates
varied considerably among recent epidemiologic studies,
but the findings still lead to the conclusion that WEA is
common. Numerous kinds of conditions at work can
exacerbate asthma, including behavioral states, odors,
second-hand cigarette smoke, and physical factors such
as extreme temperatures and exercise. WEA cases
share many demographic and clinical characteristics
with  other adults with asthma and occupational asthma
cases, although some differences have been reported.
Additional research is needed on all aspects of WEA in
order to improve the diagnosis, management, and pre-
vention of this condition.
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