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Abstract

Previous studies using cross-sectional designs suggest that asthma trigger recognition and
management are suboptimal in clinical practice. The objective of this study was to assess gaps
between asthma guideline recommendations and clinical practice regarding asthma trigger
recognition and management by tracking poorly controlled asthma patients over a 2-year period. A
retrospective cohort study of a representative sample of 102 children and adult residents of
Olmsted County, MN, with poor asthma control in 2003—2004 was performed. All medical
records from each asthma-related visit were examined for documented asthma trigger inquiries,
specific trigger avoidance advice, and for adherence to the trigger avoidance advice. One hundred
two subjects made 686 asthma-related visits that were included for analysis. At least 1 trigger
inquiry occurred in 83% of visits, with an average of 2.0 triggers queried per visit. The most
common trigger inquiries were for infection (47%), environmental tobacco smoke (41%), and
allergens (29%). The mean number of triggers queried was higher during exacerbation visits
versus nonexacerbation visits (2.1 versus 1.8; p < 0.001) and in the emergency care settings
compared with outpatient settings (2.4 versus 1.7; p < 0.001). Advice for managing asthma
triggers was given in 30% of visits and adherence to trigger advice was evaluated at 6% of visits.
Future interventions for improving asthma trigger management should be targeted to routine
asthma outpatient visits, where trigger avoidance advice is infrequent and rarely addressed in
follow-up visits.

Asthma affects nearly 300 million people worldwide and is responsible for ~250,000 deaths
each year.! Asthma exacerbations have significant direct (hospital and emergency
department [ED] visits) and indirect costs (school and work absenteeism and preventable
deaths). Identification of asthma triggers is an essential component of comprehensive
asthma management programs recommended in asthma guidelines.23

Data from several studies suggest that asthma trigger management is suboptimal in clinical
practice.*~10 In the 2003 National Survey on Environmental Management of Asthma and
Children’s Exposure to Environmental Tobacco Smoke (ETS) of 2353 children with asthma
revealed that only 58% reported their triggers were diagnosed by a physician.# More
importantly, the survey reported that only 7% of respondents were following all
recommended actions to reduce exposure to environmental triggers.* People with asthma
who reported that their triggers were diagnosed by a physician and had a comprehensive
asthma management plan were more likely to enact the highest level of trigger
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management. In a survey of asthma and allergy experts, 82% of respondents thought that
their asthma patients implemented only a few of the recommended environmental trigger
control measures (as opposed to “some,” “many,” or “most” of the measures).> Children
enrolled in the Childhood Asthma Management Program had significant levels of exposure
to allergens and ETS, suggesting that many patients had either not received advice from
their clinician or did not adhere to the clinician’s recommendations.6 A survey of parents
caring for children with asthma found that 43% of visits involved some type of
environmental control discussion.” Audiotapes from pediatric inner-city ED encounters for
asthma exacerbation recorded 78% of clinicians asking about triggers, but also found that
only 16% of clinicians stressed the importance of avoiding triggers.® Another survey found
that 80% of parents perceive triggers in their asthmatic children but that 51% of the initiated
environmental control measures were inconsistent with published guidelines, suggesting that
parents were either not discussing these measures with their clinicians or that the clinicians
were giving advice inconsistent with published guidelines.® Taken together, the existing data
from patient surveys, clinician surveys, medical charts, and audiotaped encounters suggest
that there is a significant difference between the guideline recommendations for asthma
trigger management and current clinical practice.

The contention that asthma trigger management is suboptimal is largely based on cross-
sectional studies.5=2 The cross-sectional study design is limited by an inability to track
patients to determine if they are receiving trigger management advice in future health care
encounters of if they are adhering to the trigger management advice. Previous studies have
not addressed the follow-up, if any, that patients receive regarding asthma trigger
management. Asthma patients likely need reminders to continue managing their asthma
triggers—similar to reminders that are required for adhering to their asthma controller
medications. A retrospective cohort study design, taking advantage of a uniquely linked
database, allows for an examination of where in the health care system asthma trigger
management may be suboptimal. Are there particular health care settings in which asthma
trigger management is delivered more effectively? Where in the health care delivery system
are there opportunities to improve asthma trigger management? If a patient presents for an
asthma exacerbation, is trigger identification and management more likely than if presenting
for a routine outpatient visit? The first goal of this study is to quantify and confirm the gap
between guideline-suggested asthma trigger management and determine if this gap persists
in multiple health care settings over a 2-year period. The second goal of this study is to
identify the best opportunities within the health care system to improve asthma trigger
management.

Experimental Design

The study is a retrospective cohort study following subjects for 2 years using existing
medical record. The subjects were randomly selected from a group of Olm-sted County
(Minnesota) residents meeting a predetermined definition of poor asthma control. Approval
was obtained from both the Olmsted County Medical Center and from the Mayo Foundation
institutional review boards. For each selected subject, all asthma visits were reviewed and
data were recorded for the visit site, reason for visit, documented evaluation of specific
triggers, documented trigger avoidance advice, or assessment of adherence to avoidance
advice. Clinician notes (including physician, physician assistants, nurse practitioners, nurses,
and asthma educators), referral letters, and consultation letters were reviewed using a
standardized chart abstraction form.

Allergy Asthma Proc. Author manuscript; available in PMC 2011 December 8.
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Subject Identification and Selection

Definitions

The cohort of asthma subjects was identified using the Rochester Epidemiology Project
(REP). Starting over 45 years ago, the REP is a data linkage project that makes it possible to
identify all health care diagnoses and utilization at any health care facilities in Olmsted
County, Minnesota. After excluding all patients with less than two asthma visits (ICD-9
code of 493.xx) during 2003-2004, patients were included in the study analysis if they were
(1) aged from birth to 45 years old!! and (2) met at least one of the following proxy
measures of poor asthma control: four or more asthma-related visits in either 2003 or 2004,
any hospitalization or emergency care (including urgent care) visit for asthma in 2003-2004,
or a cluster of three or more visits within 14 days for asthma in either 2003 or 2004.12
Exclusion criteria were (1) subjects that refused research authorization and/or (2) subjects
with a diagnosis of chronic obstructive pulmonary disease or another major respiratory
disease. From this group, 102 patients were randomly selected and as subjects of this study.

An asthma exacerbation was defined by a visit to a specific site (ED, urgent care, or
hospital), a prescription for systemic corticosteroids, or a cluster of three visits for asthma in
14 days.12 Only visits that listed asthma as a diagnosis in the impression, assessment,
recommendation, or plan sections for that visit were included in the study. The sites of care
are any sites where care for asthma is provided within the usual medical care systems.
Primary care is defined as family medicine, pediatrics, and internal medicine. Asthma
specialty care is defined as allergy and pulmonology care. Emergency care is defined as
visits to the ED or urgent care. Asthma trigger inquiries were collected by category (see
Table 1 for a list of the most common categories).

Statistical Analysis

RESULTS

Descriptive statistics are presented in tables and figures. Percents are compared between
groups using chi-squared tests. Numbers of triggers per visit are compared between groups
using Wilcoxon rank-sum tests or Kruskal-Wallis tests. Multivariate logistic regression
models were created for the trigger advice using the predictors of age, gender, exacerbation
visit versus nonexacerbation visit, provider type, and site of care. The sample size was not
based on a power calculation because no preliminary rates of trigger advice or adherence
assessment were available from the medical literature to report those calculations. From
clinical experience, it was estimated that ~100 subjects would provide the necessary
diversity to describe trigger recognition and management in the Olmsted County population.
The data were abstracted by the first author (M.R.); five randomly selected charts were
reviewed by another abstractor (L.P.) and the interrater reliability was >90%.13

Subject and Visit Descriptions

The 102 randomly selected subjects with poorly controlled asthma had 686 asthma-related
visits in 2003-2004. The subjects were 61% female patients and 65% white ethnicity (21%
unknown; Table 2). Slightly more than one-half (51%) of the 686 asthma visits were defined
as asthma exacerbation visits using the predetermined definition. Subjects had a mean of 6.7
asthma visits over the 2-year study period. Overall, children and adults had similar visit rates
although girls and women had significantly more visits/subject compared with boys and men
(7.5 versus 5.5; p = 0.01). The majority of asthma visits occurred in primary care (59%)
followed by allergy (21%) and emergency clinicians (17%). Table 3 summarizes the asthma
visit descriptions.

Allergy Asthma Proc. Author manuscript; available in PMC 2011 December 8.
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Trigger Inquiries

The mean number of documented trigger inquiries per asthma visit was 2.0, with 83% of
asthma visits recording >1 trigger inquiry. The most common documented trigger inquiries
were for infection (47%), ETS exposure (41%), and allergens (29%). The mean number of
trigger inquiries per visit was higher in EDs compared with primary care and allergy office
visits (2.4 versus 1.7; p < 0.001). The mean number of inquires did not differ by age or
gender (p > 0.05 for both). Exacerbation visits had >1 trigger inquiry 86% of the time,
compared with 80% at nonexacerbation visits (p = 0.05) and mean trigger inquiries were
more common during exacerbation visits than nonexacerbation visits (2.1 versus 1.8; p <
0.001). Rates of noninfection trigger inquiries did not differ between exacerbation and
nonexacerbation visits (p > 0.05; Table 4).

Trigger Advice

Advice to the subjects on trigger management was documented in 30% of asthma visits,
with the most common advice relating to infection (14%), allergen (9%), and ETS (6%).
Multivariate logistic regression for trigger advice examined the predicting factors of age
(child versus adult), gender, asthma exacerbation visit (versus nonexacerbation visit), and
provider type. Provider type was confounded with exacerbation visit and using provider type
yielded a better predictive model. Results were significantly different between trigger advice
related to infection and noninfection trigger advice and therefore were analyzed separately.

Patient demographics and provider types appeared to influence asthma trigger management.
Adults were more likely than children to receive trigger management advice (odds ratio
[OR] = 1.7 [1.1-2.8]). Adults were also more likely than children to receive noninfection
trigger advice (OR = 2.3 [1.5-3.6]). Male subjects received noninfection trigger advice more
frequently than female subjects (OR = 2.0 [1.3-3.2]). Emergency room clinicians were more
likely than out-patient clinicians to give infection trigger advice (OR = 1.8 [1.1-3.0]) and
less likely to give noninfection trigger advice (OR = 0.2 [0.1-0.5]).

Trigger Management Adherence

To further explore trigger management, medical records were reviewed for documentation
of follow-up on trigger avoidance advice and whether patients reported adherence to the
advice. Asking about adherence to any trigger advice was recorded at 44 visits (6%); subject
reported following the advice in 43% of the visits for which it was assessed. Overall,
adherence to trigger management advice was confirmed in 3% of all asthma visits abstracted
in this study (Fig. 1). Considered another way, follow-up to assess adherence to trigger
avoidance advice was only documented in 10% of instances in which advice was given. Not
all subjects that received trigger avoidance advice necessarily followed up with the clinician
giving the advice.

DISCUSSION

For this population of children and adults with poorly controlled asthma, most visits for
asthma contained documentation of trigger inquiries. However, advice for managing triggers
was documented in less than one-third of asthma visits, and documented assessment of
adherence to trigger avoidance advice was rare. This is the first study that we are aware of
that has addressed asthma trigger recognition and management over time and across
multiple care settings. Because poor asthma control and asthma exacerbations are linked to
trigger exposure, failure to document trigger information may represent an important gap in
asthma care among these subjects.

Allergy Asthma Proc. Author manuscript; available in PMC 2011 December 8.
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The first goal of this study was to quantify and confirm the gap between guideline-suggested
asthma trigger management and determine if this gap persists in multiple health care settings
over a 2-year period. The largest gaps appear to be in giving asthma management advice and
following up to ensure adherence to the advice. However, we should not overlook the initial
step in asthma trigger management—identification of potential asthma triggers. By only
inquiring about an average of only 2 triggers/visit, many potentially relevant triggers may
have gone unidentified. The number of triggers identified in our community-based study
across multiple clinical settings fell far short of those identified using structured interviews
in study settings: pollen, 67-84%; pets, 46-59%; mold or dampness, 60-63%; dust, 59—
79%; cold air, 71-77%; weather change, 71-85%; ETS, 71-76%; exercise, 79-88%; and
aspirin, 14%.5-14 Therefore, we believe that our findings of limited trigger identification is
not caused by the lack of potentially identifiable triggers; rather, asthma triggers are not
being effectively identified and managed in the clinical settings studied.

The second goal of this study was to identify the best opportunities within the health care
system to improve asthma trigger management. The findings from our study suggest that
asthma trigger identification is different depending on the setting (ED or outpatient visit)
and whether the patient is presenting for an asthma exacerbation or not. Trigger inquiries
were less common during nonexacerbation visits; therefore, we believe that nonexacerbation
outpatient visits represent an opportunity not only to improve trigger inquiry, but also to
provide advice and follow-up. The infrequent documentation of trigger avoidance advice
during asthma visits could be caused by the limited time that clinicians have with asthma
patients as well as the lack of effective tools for identifying asthma triggers. Asthma tools
designed for use in outpatient primary care settings may be helpful. For example, the
Asthma APGAR tool is tailored for busy primary care providers and specifically addresses
trigger identification.1% A second example of a tool for asthma trigger management is the
Asthma Trigger Inventory.1® A third potential solution is the increased the use of written
asthma action plans and ensuring that these plans adequately address trigger management.

We considered alternative explanations for our findings. Trigger advice during asthma visits
may be infrequent due to the perception that environmental trigger advice is of limited value
in asthma management. However, previous survey studies have suggested that clinicians
favorably view asthma trigger control measures.> A 2004 survey of asthma and allergy
experts revealed that 60% of respondents felt that environmental trigger control was at least
as important as pharmacotherapy and immunotherapy for asthma.® A survey of primary care
providers and allergists found that 96% felt that trigger identification is required in an ED
visit and 72% felt it should be required to stress the importance of avoiding triggers.8
Several studies support trigger management for viral infection,16-21 bacterial infection,22-24
allergens,2>-32 and ETS.33-35 |n fact, a large study of adult acute asthma care found that the
most prominent modifiable risks for asthma health care use are ETS exposure and a positive
allergy skin test to cats or dogs.3® Several studies have evaluated programs that attempted to
decrease exposure to asthma triggers. Those interventions that included an educational
component and used a multifaceted approach were the most successful at reducing asthma
symptoms.25:37 The results from these studies suggest a favorable impression of asthma
trigger management among clinicians; this favorable impression suggests that our data can
not be explained alone by clinicians’ perception that asthma trigger management is of
limited value.

The limitations of the study are the reliance on medical record documentation, the modest
sample size, and that the sample was from a single region of the country with limited racial
and ethnic diversity. Audiotape from pediatric ED encounters found similar trigger inquiry
rates (78% compared with 83% in this study) and advice rates (16% for inquiry compared
with 30% in this study).8 This same pediatric ED study compared the audiotape findings to

Allergy Asthma Proc. Author manuscript; available in PMC 2011 December 8.
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the medical record and did not find a statistically significant difference (possibly because of
small sample size).8 In a different study, a phone call to the parent 2 weeks after the visit
may be an even more reliable measurement of the information shared during a pediatric
asthma visit.38 Although verbal (not documented) instructions and parent recall with phone
interviewing may capture details of the asthma visit better than chart documentation, chart
documentation is, nonetheless, important for ongoing care. It is unlikely that the same
provider will recall the trigger management issues at a subsequent visit if it was not
documented in the medical record (and difficult for a different provider to know that verbal
advice was given previously).

CONCLUSION

This study has found asthma trigger recognition and management over time and across
multiple health care settings to be suboptimal and a prime target for future asthma care
interventional efforts. Future interventions for improving asthma trigger management should
be targeted to routine asthma outpatient visits.
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Figure 1.
Identifying gaps in asthma trigger recognition and management.
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Table 1

Trigger inquiry definitions

Viral and bacterial infection  Fever, symptoms of upper respiratory infection, and symptoms of sinusitis or pneumonia

Allergen Animal dander (including cat, dog, mouse, or any other furred animal), pollen (tree, grass, and weed), molds,
and house-dust mites

Tobacco smoke exposure First-hand or second-hand exposure including cigarette, pipe, cigar, or other smoke exposure

Air pollution Worsening symptoms that relate to poor air quality as perceived by the patient or parent

Occupational

Medications

Foods

Comorbid conditions

Any documentation of a work history or specific chemical exposure history

Medications that were potentially contributing to worsened asthma control; listing of all of the patient’s
medications was not considered a query

Specific foods as asthma triggers

Allergic rhinitis, sinusitis, gastroesophageal reflux disease, obstructive sleep apnea, allergic bronchopulmonary
aspergillosis, and psychological stress

Allergy Asthma Proc. Author manuscript; available in PMC 2011 December 8.
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Subject demographics

No. of subjects
Female
Median age, yr
Ethnicity
White
Black
Asian
Hispanic

Unknown or other

Qualifying event for poor asthma control™

ED visit for asthma
Hospitalization for asthma
>3 asthma visits in 2 wk

>4 asthma visits in 1 yr

102
61%
22

65%
7%
5%
4%

21%

61%
17%
37%
60%

*
Subjects can qualify in more than one category.

ED = emergency department.

Allergy Asthma Proc. Author manuscript; available in PMC 2011 December 8.

Table 2

Page 11



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Rank et al.

Asthma visit descriptions

No. of asthma visits
Mean asthma visits per subject
No. of exacerbation visits
Exacerbation visits by age
Adult
Children
Exacerbation visits by gender
Female
Male
Visit specialties
Primary care
Allergy
Emergency
Pulmonology
Other
Visit site type
Outpatient
Emergency department
Urgent care

Inpatient hospital

686
6.7 visits/person

352 (51%)

6.4 visits/person

7.2 visits/person

7.5 visits/person

5.5 visits/person

59%

21%
17%
2%
2%

73%
15%
8%
4%

p=0.63

p=0.01
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Trigger inquiry descriptions

Mean no. of trigger inquiries 2.0+ 1.4
Visits with >1 trigger inquiry 83%

Mean no. of inquires by provider

Emergency 2411

Allergy 23+23

Primary care 17+14
Mean no. of inquires by age

Children 2017

Adult 19+16

Mean no. of inquires by gender
Female 19+1.6
Male 2117
Any trigger inquiry by visit type
Exacerbation visit 86%
Nonexacerbation visit 80%
Mean asthma trigger inquiry by visit type
Exacerbation visit 20+14
Nonexacerbation visit 19+18
Any trigger inquiry (noninfection)
Exacerbation visit 64%

Nonexacerbation visit 67%

Trigger inquiry types

Infection 47%
Tobacco smoke 41%
Allergens 29%
Exercise 15%
Sinusitis 5%
Cold air 5%

p < 0.0001

p=071

p=0.10

p=0.05

p=0.001

p=0.64
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