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Objective. For patients with asthma, exacerbations and poor control can result from exposure to environmental triggers, such as allergens and air
particulates. This study reviewed the international literature to determine whether a global checklist of common asthma triggers might be feasible
for use as a research or management tool in clinical practice. Methods. Literature published from 2002 to 2012 was identified through PubMed and
EMB.^SE using the following search terms: asthma, asthma triggers, prevalence, among others. A total of 1046 abstracts were found; 85 articles
were reviewed covering six continents (number of articles): Africa (1), Asia (22), Australia (1), Europe (27), North America (22), and South
America (4). Results. The literature consistently pointed to asthma triggers as one contributor to poor asthma control. Frequently cited triggers were
similar across countries/regions and included allergens (particularly pollens, molds, dust, and pet dander), tobacco smoke, exercise, air pollutants/
particulates, weather patterns/changes, and respiratory infections. Definitions of asthma triggers, how triggers are taken into account in definitions
of asthma control, and scientific inquiry into optimal management techniques for triggers were inconsistent and sparse. Conclusions. Given the
apparent importance of triggers in attaining and maintaining asthma control, empirical research concerning optimal trigger management is needed.
Results demonstrate that asthma triggers are similar across continents, suggesting a global checklist of triggers for use in research and clinical
practice would be feasible.
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INTRODUCTION

Around the globe, it is estimated that as many as 300
million people of all ages, races, and ethnicities suffer
from asthma and that asthma is becoming more common
in children and adults; rising prevalence is often linked
with increasing urbanization (1). It is estimated that asthma
accounts for 250,000 deaths each year worldwide, most of
which are preventable (2).

In the United States, asthma prevalence rates have been
estimated to be 8.2% (24.6 million persons) with slightly
higher prevalence rates among children compared to adults
and females compared to males (3). The prevalence of
asthma is increasing in the United States; the symptoms
of asthma lead to 10.6 million doctor visits and 444,000
hospitalizations annually. According to the Centers for
Disease Control and Prevention, 16.4 million adults
(7.3%) and seven million children (9.4%) in the United
States suffer from asthma, and asthma accounts for nearly
4000 deaths annually (3).

International consensus recommendations and guide-
lines for the treatment of asthma have identified that the
primary goal of asthma management is to optimize
asthma control (4). In an effort to improve asthma man-
agement, the Global Initiative for Asthma (GINA) guide-
lines (2) recommend evaluating control through the
assessment of daytime symptoms, activity limitation,
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night-time awakenings and symptoms, the need for
rescue treatment, lung function, and exacerbations.
Similarly, the joint American Thoracic Society/
European Respiratory Society (ATS/ERS) task force
report determines level of control based on existing
symptoms and the extent to which the patient can carry
out activities of daily living and achieve optimal quality
of life, while taking into account risk of future adverse
events including loss of control, exacerbations, acceler-
ated decline in lung function, and side-effects of treat-
ment (4). Despite slight differences in definitions within
asthma control guidelines, the main goals of asthma treat-
ment are the achievement of good asthma control and the
reduction of future risk of exacerbations to the patient,
with low cost and minimum adverse events (2, 4-6).

While a number of factors likely contribute to asthma
control or lack of asthma control, the focus of this article is
on the role of asthma triggers, which may be defined as a
substance or event that leads to an acute onset or worsening
of asthma symptoms lasting several hours or days (7, 8).
Some triggers have been found to contribute to severe
asthma exacerbations and the need for intensive care unit
aCU) admissions (9).

Typically, clinicians, authoritative bodies, and patient
education programs assist patients with identifying trig-
gers of asthma and provide suggestions for ways of redu-
cing exposure to triggers as part of asthma control
management (10, 11). In a large retrospective cohort
study, results showed that triggers were discussed in 85%
of patient clinic visits, and advice regarding trigger
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management was given in 30% of visits (12). A recent
focus group study in the United States explored patients'
perceptions of triggers and behaviors undertaken to man-
age triggers in the real world. Results demonstrated that
patients with asthma identify a wide array of frequent
asthma triggers in their environments, including indoor/
outdoor allergens, environmental pollutants/irritants,
strong odors, foods, weather, exercise, sinusitis/respiratory
infections, stress, medications, and strong emotions that
are perceived to contribute to the frequency and severity of
asthma symptoms (13). This study also found that patients
make temporary or permanent lifestyle changes to main-
tain control in the presence of triggers. Given the focus on
trigger education and avoidance as a way of optimizing
asthma control for asthma patients, and patients' percep-
tions of high trigger burden and lifestyle modifications
made to avoid such triggers in their daily lives, the objec-
tive of this literature review was to gather empirical evi-
dence regarding trigger management in order to inform
evidence-based practice and scientific inquiry into optimal
ways for managing triggers using information, educational
programs, drug therapy, or a combination of the above.
Based on preliminary searches of the asthma trigger litera-
ture, it was found that the adult and pédiatrie literature are
separate, and more definitive empirical studies have been
published regarding trigger management for pédiatrie
patients. This review focuses on evidence concerning trig-
ger avoidance for adult asthma patients.

The specific objectives of literature review were to (1)
review guidelines and educational materials in order to
present current thinking on definitions of triggers and
best practices on current methods for clinical management
of triggers; (2) gather information on international types of
asthma triggers and raise awareness of common triggers
patients are encountering in their lives; and (3) gather
empirical evidence for guidelines on recommended trigger
management practices from the medical and scientific
literature. These study objectives were undertaken for the
purpose of gaining a better understanding of the role of
triggers in asthma control in order to improve trigger
management in clinical practice and to identify areas for
further research.

METHODS

In order to achieve the objectives of this literature review,
two search strategies were employed. The first search
strategy was undertaken to identify asthma trigger defini-
tions, management guidelines, empirical evidence for such
guidelines, and how triggers are taken into account in
asthma control definitions and standardized measures.
This first search strategy involved three search methods.
First, medical literature databases (PubMed and
EMBASE) were searched for published guidelines on
asthma. The search was limited to articles published in
the past 10 years (2002-2012), articles published in
English, and articles involving adult asthma patients.
Search terms included "asthma" and "practice guideline"

or "guideline." Two-hundred and thirty-one abstracts were
yielded from the asthma guideline search. Upon review of
the abstracts, it was determined that many of the articles
were not truly published guidelines for asthma manage-
ment or practice but rather articles that referenced asthma
guidelines somewhere in their title or abstract. Thus,
abstracts were reviewed, and only seminal guideline arti-
cles were retrieved and retained for full review. In addition
to searches conducted in the literature databases, profes-
sional organization and society websites (e.g., American
Thoracic Society, European Respiratory Society,
American Colleges of Asthma Allergy and Immunology
[ACAAJ], American Academy of Asthma Allergy and
Immunology [AAAAI]), and Centers for Disease Control
(CDC) were also searched for relevant guidelines on
asthma control and trigger definitions and management
guidelines. Further, targeted Google Scholar searches
were conducted using terms such as "asthma trigger defi-
nition," "asthma trigger management," and "asthma trig-
ger education" to fill in any gaps in information regarding
trigger definitions or guidelines for management.

Seminal guidelines identified and included in the review
consisted of eight articles and reports: GESTA Guidelines (2);
ATS/ERS Guidelines (4,6); National Heart Lung and Blood
Institute: Expert Panel Report 3 (EPR-3): Guidelines for
Diagnosis and Management of Asthma (14); Canadian
Adult Asthma Consensus Guideline Update 2003 (15); a
review article of asthma control assessment tools (16); the
CDC Community Guide—Asthma Control (17); and mate-
rials provided to asthma educators, including the Certified
Asthma Educators Handbook (18).

The second search strategy was conducted to identify
international types of triggers and involved medical lit-
erature database searches (PubMed and EMBASE) for
published studies including information on asthma trig-
gers, international incidence or prevalence of such trig-
gers, and/or ways in which patients manage or cope with
triggers they encounter in their environments. ' A sequen-
tial search methodology was employed where the first
search included key terms designed to identify interna-
tional types, incidence, and prevalence of asthma trig-
gers, yielding 1046 abstracts; the second search included
key terms designed to identify trigger management stra-
tegies, yielding 111 abstracts;^ and the third search
included a combined search of the first two searches to
remove any duplicates yielded from searches 1 and 2,
yielding 906 abstracts for review. The search was limited
to articles published in the past 10 years (2002-2012),
articles published in English, and articles involving adult
asthma patients. Abstracts were screened to identify
papers based on the predetermined inclusion criteria
(e.g., English, 2002-2012, adult asthma patients).
Letters or comments were excluded. Case studies or
extremely small populations were excluded. When multi-
ple abstracts by the same researchers and about similar
triggers and regions were identified, one or two represen-
tative papers were chosen for full review. Based on these
selection criteria, a total of 85 articles were selected for
full text review.
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RESULTS

Definitions of Asthma Triggers

In order to provide a framework for this manuscript, both
the asthma guidelines identified and articles included in
this review were reviewed for standard definitions of
"asthma triggers,"

The medical literature database searches including
"asthma trigger" as a search term yielded hundreds of
abstracts (see Methods section), authoritative bodies
(e.g., AAAAI and ACAAI) provide guidance on how to
best manage asthma triggers (10, 19), and educational
materials for Certified Asthma Educators (18) include
training on common triggers that provoke asthma and
how to educate asthma patients about maintenance of
control in the presence of triggers. However, in review of
all of these materials, no standardized medical definitions
of an asthma trigger were found in the literature, guide-
lines, or educational materials. The most concrete, albeit
simplistic, definition of asthma trigger found was from the
Concise Dictionary of Modem Medicine, which defined
asthma trigger as, "a factor that may exacerbate asthma; a
stimulus that causes an increase in asthma symptoms and/
or airflow limitation" (20). GINA Guidelines suggest that
triggers are typically environmental factors which put an
individual at risk for transient (acute) worsening of asthma
symptoms (2). Based on these definitions, and the ways in
which the term trigger was used, as well as examples of
asthma triggers provided in the literature, guidelines, and
educational materials reviewed, "asthma trigger" appears
to be a term that refers to a stimulus that may exacerbate
symptoms of asthma. However, trigger appears not to be a
term used to refer to something that may cause or contri-
bute to the development of asthma. Indeed, the ACAAI
(19) discusses asthma triggers as stimuli that do not bother
most individuals but may make asthma symptoms worse
among people already diagnosed with asthma.

Alternatively, guidelines and articles reviewed in the
literature often focused on "risk factors," generally refer-
ring to factors that contribute to the risk of developing
asthma rather than something that might exacerbate symp-
toms of asthma (2). Unlike triggers which exacerbate
symptoms, risk factors are thought to increase the chances
of developing asthma, and risk involves a complex inter-
play between both genetic and environmental factors. In
general, risk factors for developing asthma identified in
this review included allergies, obesity, socioeconomic sta-
tus, urbanization, exposure to first- or second-hand smoke,
genetics, gender, and age (21-25). Despite differing clin-
ical definitions of triggers and risk factors, some overlap
was identified in factors considered to be a risk factor
versus a trigger. For example, smoking may put indivi-
duals at higher risk for developing asthma (21,24,25), and
first- or second-hand smoke may also trigger acute wor-
sening of asthma symptoms (24, 26-31). For purposes of
this review, we focused on triggers of asthma symptoms,
which we operationalized as factors that contribute to
worsening of asthma symptoms among patients with a
known diagnosis of asthma.

International Asthma Trigger Review

A main objective of this literature review was to review
types of triggers as described internationally and to identify
any regional similarities or differences in the types of trig-
gers that may exacerbate asthma symptoms around the
world. Articles reviewed covered six continents (number
of articles): Aftica (1), Asia (22), Australia (1), Europe (27),
North America (22), and South America (4). Further, three
articles reviewed were multi-regional, publishing informa-
tion about triggers in niore than one region listed above.

In review of these articles, triggers described by adult
asthma patients were typically allergic or non-allergic;
common allergic triggers include pollens, molds, pet dan-
der, dust, or food allergens. Non-allergic triggers include
air pollution or irritants, respiratory infections, exerl:ise,
strong odors, certain medications, exposure to cold air, or
emotional factors (10). Table 1 summarizes the types of
triggers identified by region and country. Common asthma
triggers across regions included allergic rhinitis (e.g., viral
and bacterial infections), allergens (particularly pollens.

TABLE I.—Triggers identified by region and country.

Region Countries Triggers discussed

Africa South Africa (52) Emotional factors (52)

Asia Turkey (41, 53-55)
India (27-29, 56)
Indonesia (57)
Japan (58)
United Arab

Emirates (59)
China (60-62)

Allergic rhinitis (54)
Respiratory infection

(57, 58, 60)
Occupational irritants (53, 61)
Air pollutants and particulates

(60)
Weather/climate (27, 42, 56)
Allergens (27, 42, 59, 60, 62)
Food (55)
Exercise (60)
Emotional factors (42, 60)
Tobacco smoke (27-29)
Medication (42)

Australia Australia (63) Allergens (63)
Emotional factors (63)

Europe United Kingdom (41)
Italy (64,65)
Greece (66)
France (67)
Spain (68, 69)
Sweden (30, 38)

Allergens (30, 38,41)
Allergic rhinitis (64, 67)
Weather/climate (30, 38, 65)
Occupational irritants (66)
Air pollutants and particulates

(38,68, 69)
Tobacco smoke (30)

North America United States (23, 26, 36,
70-73)

Greenland (74)
Canada (24, 32, 75)

Allergens (23, 26, 70, 73, 74)
Air pollutants and

particulates (72)
Tobacco smoke (24, 26)
Respiratory symptoms (74)
Occupational irritants (32, 36,

71)
Anxiety/panic disorder (75)

South America Brazil (8, 76)
Costa Rica (31)

Rhinitis/sinusitis (8)
Air pollutants and

particulates (8)
Occupational irritants (8, 76)
Tobacco smoke (31 )
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molds, dust/dust mites, foods, and pet dander), air pollu-
tants/particulates, exercise, irritants (e.g., tobaeeo smoke),
strong odors, weather-related factors (e.g., cold or dry air),
medication, and psychological factors (e.g., emotional
anxiety or stress). Surprisingly, there were more similari-
ties than differences among commonly recognized asthma
triggers across regions. Although types of asthma triggers
recognized were similar across regions
(e.g., environmental allergens), specific pollens or other
environmental allergens present might differ between
regions. No studies were found that surveyed lifestyle
adjustments or avoidance behaviors used by patients to
cope with triggers in the real world. Notably, no studies
discussed the potential impacts of sueh lifestyle adjust-
ments on patients' health-related quality of life.

Approximately 15% of articles reviewed (n = 13)
reported on occupational asthma. Occupation was particu-
larly important in adult asthma cases in a number of dif-
ferent regions (e.g., Asia, Europe, and South America).
Some articles described workplace exposure as a risk
factor for developing asthma (32, 33), some reported
higher rates of asthma among certain occupations (34,
35), and some reported occupational exposure as a con-
tributor to difficult-to-control asthma (8) or exacerbations
(36, 37). In a statement by the American Thoracic Society,
work exacerbated asthma occurs in a relatively large pro-
portion (>20%) of adult asthma patients, conditions at
work such as chemicals, dust, common allergens, second-
hand smoke, and physical exertion are common triggers
found in the workplace (37).

Strategies for Managing Asthma Triggers
In our review of asthma control, treatment, and manage-
ment guidelines and educational materials provided to
asthma educators regarding how patients are advised to
manage triggers they encounter in their environments,
results demonstrated that authoritative and educational
bodies by and large recommended that patients work to
identify triggers they encounter in their environments that
seem to exacerbate symptoms of asthma and then strive to
avoid or reduce exposure to these triggers. For example,
the ACAAI suggests that the most promising strategy for
asthma management is for the patient to be aware of what
situations induce an attack, sueh as exposure to a particular
allergen, change in weather, and respiratory infections, and
to avoid the situations that cause symptoms whenever
possible (19). The AAAAI recommends individualized
therapy for the treatment and management of asthma
(10). Such personalized plans include environmental con-
trol measures to avoid asthma triggers, medication, an
asthma action plan, and a close partnership with family
and healthcare providers. Similarly, Canadian Guidelines
for Management of Asthma (15) suggest that determina-
tion of the possible triggers of asthma (which may be done
through completion of a questionnaire or allergy testing) is
an important component of overall management of asthma.
Once triggers are identified for individuals, the Canadian
Guidelines suggest a personalized action plan which
includes pharmacological treatment as well as regular

assessment of triggers as part of ongoing asthma manage-
ment. One guideline was found that reported empirical
results supporting trigger management strategies to be
too inconclusive to provide recommendations for adults
(17).

Findings from this literature review are mixed in terms
of whether allergen and trigger education and avoidance
improve asthma control. Five interventional studies were
found that tested the effects of trigger education and avoid-
ance on aspects of improved asthma control. Eour studies
demonstrated improvements in some aspect of control or
lung function in interventional groups, or superior levels of
control compared to control groups at end of study (38-
41). One study did not demonstrate improved control
(reductions in exacerbations) with lifestyle modifications
such as avoidance of smoking (42). Further, results within
these studies were mixed; for example, in one recent study
by Bobb and colleagues (41), patients who were given
individually tailored allergen and trigger avoidance advice
as part of their primary care had significantly better lung
function at 3 and 6 months compared to the usual care
group. However, no significant differences were found in
self-reported pereeived symptoms and asthma eontrol.
These mixed results are consistent with findings from the
National Heart Lung and Blood Institute (NHLBI) Expert
Panel Report (14); in their review of literature, results of
randomized interventions which included trigger educa-
tion following an emergency room (ER) visit for asthma
exacerbations in one study reduced incidence of emer-
gency department visits over the 6 months following the
intervention (11) and in another study did not reduce
emergency department visits, particularly among patients
with persistent asthma (43). None of the interventional
studies reviewed took into account potential negative con-
sequences of trigger avoidance on patients' day-to-day
functioning, well-being, or health-related quality of life.

Asthma Control Definitions: How Are Triggers Taken
into Account?

Guidelines for the treatment of asthma have identified that
the primary goal of asthma management is to optimize
asthma eontrol; the literature reviewed here consistently
pointed to asthma triggers as one contributor to poor asthma
control (7). Control is typically defined by the absence of
symptoms, normal lung function, and no activity limitations
due to asthma (2). Recently, the American Thoracic Society
task force (4) defined asthma control as the "extent to which
the various manifestations of asthma have been reduced or
removed by treatment." When evaluating level of eontrol, the
ATS guidelines recommend incorporating both current elin-
ical control (e.g., symptoms, reliever use, and lung capacity)
and future risk (e.g., exacerbations and lung function
decline). Control definitions reviewed did not explicitly
take into account lifestyle adjustments made in order to
maintain symptom control in the face of known triggers;
trigger avoidance may fall under the "activity impairment"
part of the asthma control definition.

Two articles were found that reviewed endpoints and
assessment tools designed to measure level of asthma
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control (4, 16). The ATS/ERS task force (4) discusses the
four cardinal components of the definition of asthma
(including symptoms, airway obstruction, airway hyperre-
sponsiveness, and airway inflammation), and suggests that
there is no gold standard measure which can be recom-
mended as a single endpoint that comprehensively evalu-
ates all aspects of asthma. Further, they recommend
multiple methods for evaluating asthma control, including
patient reports of symptom-free days and clinical or biolo-
gical markers such as ambulatory lung function tests. None
of these take into account the frequency or magnitude of
symptoms in the presence of triggers specifically, nor do
they take into account lack of symptoms due to activity
adjustments made to maintain symptom control.

In a review of patient-reported asthma questionnaires
for assessing asthma control, Halbert and colleagues (16)
found that there are five widely used and validated instru-
ments: the Asthma Control Questionnaire (ACQ) (44); the
Asthma Control Scoring System (ACSS) (45); the Asthma
Control Test (ACT) (46); the Asthma Therapy Assessment
Questionnaire (ATAQ) (47); and the Lara Asthma
Symptom Scale (LASS) (48). While all measures reviewed
take aspects of the definition of asthma control presented
by GINA into account (daytime/night-time symptoms,
activity limitations, need for rescue treatment, lung func-
tion, exacerbations), none specifically take trigger avoid-
ance into account when evaluating level of symptoms and
activity limitation.

DISCUSSION

Results from the review demonstrated that asthma triggers
are widely referred to in the empirical and scientific litera-
ture and are discussed in asthma management guidelines
and educational materials. While patients commonly
receive advice to reduce exposure to or avoid triggers,
and studies have demonstrated that in real-world settings
patients do go to great lengths to avoid triggers (13), few
empirical studies were found that demonstrated efficacy of
such avoidance techniques on improved asthma control in
adults. In this literature review, those studies that did pre-
sent findings from trigger interventions (e.g., education
about triggers or reductions in exposure to triggers)
reported somewhat mixed results, with some studies
demonstrating improved symptoms or reductions in
exacerbations (11), and other studies not consistently
demonstrating improved asthma control with intervention
(41, 42). These findings are consistent with published
guidelines from the CDC, which report that empirical
support for asthma trigger management in the home is
inconclusive for adults (17). Further, no studies were
found that discussed possible negative consequences for
patients of lifestyle or behavioral changes undertaken to
reduce exposure to triggers; for example, the short- and
long-term health consequences of not engaging in fitness
activities to avoid exercise as a possible asthma trigger.

Some trigger management techniques likely do not have
profound negative impacts on patients' health-related

quality of life and may even have positive health implica-
tions (e.g., avoiding cigarette smoke or using natural clean-
ing products). However, other management techniques,
such as avoiding exercise, staying indoors, or giving up
pets may have profound impact. Additional research is
needed to provide a sound scientific basis for trigger
reduction and avoidance strategies; the potentially nega-
tive impact of avoidance strategies on health-related qual-
ity of life should be quantified in such research.

There is more consistent and conclusive empirical lit-
erature on the effectiveness of trigger management techni-
ques for children and adolescents with asthma, although
the impact of avoidance measures on quality of life has not
been explored (17, 49). Our current review included only
studies with adults; conclusions and implications of a
similar review for children and adolescents would likely
be different. In our review of asthma control definitions
and assessment tools, triggers and their role in leading to
poor asthma control were not directly taken into account,
despite the fact that activity limitation may be one indicator
of poor control (2). Thus, current asthma control defini-
tions and tools that simply evaluate symptoms without
regard to patients' lifestyle adjustments in the presence of
triggers may overestimate asthma control if patients are
engaging in trigger reduction or avoidance techniques to
reduce symptoms. The potential importance of this factor
is suggested by the recent finding that activity limitation is
the single strongest predictor of future exacerbations when
patients with asthma are evaluated using control question-
naires (50). Future research should explore ways to take
into account patients' lifestyle and behavioral adjustments
in the face of triggers when evaluating level of asthma
control. These findings also have implications for clinical
practice; when discussing symptom experiences with
patients to determine level of asthma control, health-care
providers should be mindful of whether patients are able to
carry out their day's activities without interruption by
asthma symptoms or trigger avoidance. Finally, emphasiz-
ing the role of triggers and how they are associated with the
lack of symptom control seems to be an important point to
factor into asthma management guidelines.

A final goal of this literature review was to survey the
international literature regarding known asthma triggers in
order to determine whether types of asthma triggers
patients encounter are common across regions and coun-
tries so that a universal checklist for categorization and
identification of triggers for use in research and clinical
practice would be feasible. Ritz and colleagues (51) have
published a trigger check list including 32 possible trig-
gers. While comprehensive, this list does not take into
account activity limitations resulting from triggers and
may be burdensome to iniplement in research studies and
clinical practice, given the length of the inventory. Results
here suggest that asthma triggers identified as common
across regions fell within three specific categories
including allergic triggers (e.g., pet dander and dust
mites), physical triggers (e.g., allergic rhinitis and exer-
cise), and environmental triggers (e.g., air pollutants/parti-
culates, tobacco smoke, and weather-related factors) (see
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TABLE 2.—Asthma trigger categories.

Category

Allergic triggers

Physical triggers

Environmental triggers

Example

Pet dander
Dust mites
Pollens
Molds

Allergic rhinitis
Exercise

Air pollutants
Tobacco smoke
Humidity
Cold air

trigger types across regions and countries including aller-
gic, physical, and environmental triggers. This framework
of common trigger categories could be used to further
develop empirically based intervention and evaluation for
optimal methods for coping with triggers encountered, in
more precise evaluation of asthma control, and to optimize
asthma control for individual patients in clinical practice.
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Table 2). These categories of common asthma triggers
could be used by researchers and clinicians to develop
evidence-based practice guidelines for maintaining control
in the presence of triggers across countries and regions.
Specifically, having a somewhat universal or common set
of known triggers could assist with development of empiri-
cally based interventions and evaluation of such interven-
tions for coping with specific types of asthma triggers
patients may encounter in their environments. Further,
clinicians could use such a common trigger checklist as a
discussion point with new patients when evaluating their
symptom patterns and level of control to determine most
appropriate and effective treatment course given trigger
exposure patterns. Finally, having a somewhat small yet
known set of common trigger types and avoidance beha-
viors undertaken to manage triggers that could be incorpo-
rated into assessment of levels of asthma control could
provide a more precise evaluation of tre,atment efficacy in
both clinical studies and clinical practice.

One limitation of this research was that we only
reviewed studies in English; country/language-specific
studies published in local medical journals might have
identified additional or different triggers than those identi-
fied and discussed in the English medical literature. In
spite of this limitation, there was vast diversity in the
types of international trigger studies reviewed; studies
reviewed here included diverse methods, populations stu-
died, and research objectives. Results from the studies
reviewed suggest that some of the most common asthma
triggers may be relatively universal across different coun-
tries and regions (see Table 2).

CONCLUSION

In summary, this literature review confirmed that while
asthma triggers are widely discussed, few empirical studies
exist to support recommendations made to patients on how
to manage triggers they encounter in their environments.
Further, asthma triggers are not taken into account in
assessments of asthma control, despite activity limitation
forming part of the definition of asthma control and wide-
spread discussion of triggers as factors that lead to asthma
symptoms and loss of control. This literature review
demonstrated that there may be a set of common asthma
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