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Abstract

Rationale: Asthma clinical guidelines suggest written asthma
action plans are essential for improving self-management
and outcomes.

Objectives:To assess the efficacy of written instructions in the form
of a written asthma action plan provided by subspecialist physicians
as part of usual asthma care during office visits.

Methods: A total of 407 children and adults with persistent asthma
receiving first-time care in pulmonary and allergy practices at 4
urban medical centers were randomized to receive either written
instructions (n = 204) or no written instructions other than
prescriptions (n = 203) from physicians.

Measurements and Main Results: Using written asthma action
plan forms as a vehicle for providing self-management instructions
did not have a significant effect on any of the primary outcomes: (1)
asthma symptom frequency, (2) emergency visits, or (3) asthma

quality of life from baseline to 12-month follow-up. Both groups
showed similar and significant reductions in asthma symptom
frequency (daytime symptoms [P, 0.0001], nocturnal symptoms
[P, 0.0001], b-agonist use [P, 0.0001]). There was also
a significant reduction in emergency visits for the intervention
(P, 0.0001) and control (P, 0.0006) groups. There was
significant improvement in asthma quality-of-life scores for adults
(P, 0.0001) and pediatric caregivers (P, 0.0001).

Conclusions:Our results suggest that using a written asthma action
plan formas a vehicle for providing asthmamanagement instructions
to patients with persistent asthma who are receiving subspecialty
care for the first time confers no added benefit beyond subspecialty-
based medical care and education for asthma.

Clinical trial registered with www.clinicaltrials.gov (NCT 00149461).
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One of the cornerstones of asthma self-
management is the written asthma action
plan (WAAP), which provides instructions
to help guide patient self-management
interventions. Most asthma guidelines
suggest that a WAAP developed in
partnership with patients is an essential tool
that helps patients respond appropriately to
changes in asthma status (1–3). However,
the most recent Expert Panel Report-3
of the National Asthma Education
and Prevention Program (NAEPP)
acknowledges that the recommendation to
“provide all patients with a written asthma
action plan that includes instructions for
daily management and recognizing and
handling worsening asthma” (1) is based
on a limited body of evidence with few
randomized controlled trials that involve
substantial numbers of participants (1).
Therefore the independent contribution of
WAAPs to improving asthma outcomes
remains unknown (4).

The goal of our study was to determine
the efficacy of written instructions in the
form of a WAAP versus no written
instructions when provided by a
subspecialist physician as part of usual
asthma care during an office visit. For the
purposes of this study, we defined usual care
as the following: (1) asthma education
was provided during the visit with the
physician; (2) medications, particularly
inhaled corticosteroids, were not
standardized before or after randomization;
and (3) the schedule for follow-up visits
was not predetermined by the researchers.
Follow-up visits were scheduled at the
discretion of each physician. Note that in
discussing WAAPs, we are referring to the
WAAP form only, not the therapeutic
recommendations of the physicians.
Because many patients obtain a WAAP
along with self-management instructions
directly from their subspecialist physicians,
we sought to determine whether there
is any additional benefit to having
instructions written on an action plan form.
Some of the results of this study have been
previously reported in the form of abstracts
(5–8).

Methods

Participants
We conducted a prospective, randomized
parallel-group controlled trial of children
and adults aged 5–80 years with a physician
diagnosis of persistent asthma (as
defined by the NAEPP guidelines) (1).
Participants had been referred to either
a pulmonologist or allergist at one of four
medical centers in New York City from
2006 to 2009. Within these four hospitals,
participants were recruited from seven
subspecialty clinics, five of which served
predominantly minority patient
populations that are publicly ensured. They
were new patients to the practices, had
never been seen by a subspecialist physician
for asthma care, and had never received
a WAAP. Participants were excluded if they
were diagnosed with a comorbid condition
affecting lung health. We set these criteria
to eliminate participants in whom the
diagnosis of asthma had not been
confirmed or whose asthma was so mild
or intermittent that little intervention
was needed, or whose underlying health
condition would confound the relationship
of interest.

Subspecialists rather than primary
care physicians were selected for the trial
because subspecialist care has been shown
to be less variable and more consistent
with guidelines (9, 10), thus controlling
for quality of care. After written informed
consent and assent were obtained, eligible
participants completed a baseline interview.
The protocol was approved by the
Columbia University Medical Center (New
York, NY) Institutional Review Board.

Study Design
Computer-generated random number
sequence was used for randomization.
The allocation was concealed in sealed
numbered envelopes. Double blinding
was not possible; therefore we used
a randomized block, mixed-effects factorial
design with intervention group status as
a fixed factor, physicians as a random factor,
and participants nested within physicians.
Blocks were of variable sizes to eliminate
predictability. Half of the participants
enrolled visiting each of the physicians were
assigned to the WAAP group and half to the
control group. Using this strategy, between-
physician variability was minimized.

Intervention Procedures
Participant medical records were color coded
to alert the physician to the enrollment status.
The intervention group had a blank WAAP
form inserted into their charts and the
control group had no WAAP form, but
a sticker was applied to the outside of the
chart to remind physicians to provide their
usual instructions without giving any written
materials other than prescriptions.

After the visit, all participants
completed an exit interview during which
they were asked about their ease of
communication, important messages the
physician stressed, and problems they
anticipated in following the physician’s
instructions at home. To ensure fidelity to
treatment groups, all participants were
asked to show all written materials they
received from the physician. After the
initial visit, participants were interviewed
via telephone by staff from the New
England Research Institute (Watertown,
MA) every 3 months during the 12-month
follow-up period.

Development of the Written Asthma
Action Plan Form
We developed and pilot tested a WAAP
form for this study. We started with

At a Glance Commentary

Scientific Knowledge on the
Subject: Most asthma guidelines
suggest that instructions in the form of
a written asthma action plan are an
essential tool that helps patients
recognize and respond appropriately to
changes in asthma status. However, the
independent contribution of written
instructions on improving asthma
outcomes is unknown.

What This Study Adds to the
Field: The goal of this study was to
determine the efficacy of written
instructions in the form of a written
asthma action plan versus no written
instructions when provided by
subspecialist physicians. Our results
suggest that using a written asthma
action plan form as a vehicle for
providing asthma management
instructions to patients with persistent
asthma who are receiving subspecialty
care for the first time provides no
additional benefit beyond subspecialty-
based medical care and education,
particularly with respect to reducing
asthma symptoms, b-agonist use, days
with activity limitations, emergency
department visits, and increasing
asthma-related quality of life.
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a standard color-coded (green, yellow, and
red) plan and reformatted it to read from
left to right instead of top to bottom to
ensure easy readability. We incorporated
specific, personalized clinical indicators
based on symptoms and/or peak flow rates
and action points designed to trigger an
intervention by participants. We received
input from physicians to ensure ease of use.
We pilot tested the form with patients at
various levels of health literacy measured
using the Test of Functional Health Literacy
in Adults–Short Version (S-TOFHLA) (11)
to ensure that the WAAP form was easily
understood and communicated the asthma
messages and preventive strategies intended
by the physician. We incorporated feedback
from patients and physicians into the
final WAAP form and produced it in

English and Spanish (Figure 1). All physicians
used this standardized WAAP form.

Training for Physicians
Interactive training sessions for physicians
focused on using the WAAP form in
a standardized way. We asked physicians to
point to the instructions on the form as they
were reviewing them to help connect the
written and verbal instructions and to
confirm that their messages were clearly
understood using the “teach-back” method
(12). Physicians were asked to confirm
participant written comprehension using
the “read-back” method (12, 13).

Outcome Measures
Primary outcomes included (1) asthma
symptom frequency, (2) emergency visits,

and (3) asthma quality of life (QOL). Using
a 2-week recall period, asthma symptom
frequency was measured in three ways: (a)
the average number of days with asthma
symptoms, (b) the average number of
nights with symptoms, and (c) the
average number of days of short-acting
bronchodilator use. Emergency department
(ED) visits for asthma were assessed
using 3-month recall. Asthma QOL was
measured at 6- and 12-month follow-ups
using the Juniper Mini Asthma QOL
Questionnaire (MiniAQLQ) (14) for adult
participants and the Pediatric Asthma
Caregivers QOL Questionnaire (PACQLQ)
(15). Responses on the MiniAQLQ and
PACQLQ were rated on a seven-point
Likert scale (all the time, totally limited, or
very, very worried/concerned = 1, none of

Feeling good

You feel:
Easy breathing 
No cough or wheeze
Normal work and play
Sleep without cough or wheeze

Do this:
1. Take these  medicines:

:litnu ekaT:litnu ekaT:litnu ekaT

:leef dluohs uoy ,retfA:leef dluohs uoy ,retfA:leef llits dluohs uoy ,retfA
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•
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Cough and wheeze
Tight chest
Wake up at night
Runny nose or scratchy throat

:siht oD:siht oD
1. Take your  medicines, and add
    these medicines:

Figure 1. Written asthma action plan form.
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the time, not at all limited, or not worried/
concerned = 7). Higher scores indicate
better QOL. Secondary outcomes, assessed
every 3 months, included number of
hospitalizations and days with activity
limitation.

We also examined participant use of
theWAAP by inquiring about the following:
(1) did the participant refer to the WAAP
during the 3-month interval; (2) if so, what
circumstances prompted them; and (3)
what information were they seeking and
were they able to find it. Retention of the
WAAP was assessed during the 12-month
telephone interview. Participants were
asked to read a specific line on the plan to
demonstrate that they had the WAAP.

Potential mediating variables were
considered including racial/ethnic group,
age, sex, and health literacy level. We
compared asthma morbidity and QOL
between minority and white participants on
the basis of treatment group status. We also
assessed differences in WAAP use by
functional health literacy levels.

Statistical Analysis
All analyses were conducted according to
treatment group assignment. We compared
differences in the outcomes between
groups adjusted for their baseline values.
Poisson regression analysis was conducted
to compare asthma symptom frequency
and the number of ED visits between the
two groups, adjusting for baseline levels.
Logistic regression models were fit to
examine differences between treatment
groups in whether ED visits occurred,
adjusting for baseline levels. To compare
QOL scores between groups controlling for
baseline level, linear regression analysis was
conducted. The paired t test was used to
test the change in QOL scores over time
within each group. Trend tests were
performed for a linear trend in health
literacy across educational levels. Chi-
squared tests or Fisher exact tests were
used to compare (1) characteristics such as
sex, race, insurance status, education, and
household income; and (2) participant
recall of the asthma education messages
they received between the two treatment
groups. The study was powered to detect
a difference between the two groups of 0.5
symptom days per 2-week period, the
minimally clinically significant difference
with a two-sided test with a = 0.05 (80%
power) and 0.5 units in the quality of life
scores, the minimally clinically significant

difference, with a set at 0.05. P values were
two-sided, and P< 0.05 was considered
statistically significant. Statistical analysis
was performed with SAS 9.2 (SAS
Institute, Inc., Cary, NC).

Results

A total of 1,678 participants were screened
for eligibility; 407 were randomized between

December 2006 and May 2008. The sample
included 135 adults (33%) and 272 children
(67%). Of the 407 participants, 323
(79%) completed the study and were
included in the analysis (Figure 2). Those
lost to follow-up did not differ significantly
from those who completed the study
regarding age, race/ethnicity, insurance
status, or any of the primary outcomes at
baseline. Each participant was treated by
1 of 54 subspecialist physicians (16).

1678 Adults and Children assessed for eligibility

407 Patients with Asthma Randomized

204 Randomized to the
WAAP Group

(63 Adults, 141 Children)

178 Received WAAP
at initial visit
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203 Randomized to the No
Written Instructions Group
(72 Adults, 131 Children)

181 Received no written
instructions at initial visit

31 Lost to Follow Up36 Lost to Follow Up

156 Included in Analysis 167 Included in Analysis

Number included in the analysis was based on the availability of data. No one
was excluded from analysis for any reason other than data were missing.

3 Relocated
2 Withdrew from Study

7 Relocated
5 Withdrew from Study

1271 Excluded
848 Did Not Meet Inclusion Criteria

333 Had Received a WAAP Previously
262 < 5 years of age
254 No Symptoms in Month Prior to Recruitment

237 Not Interested
67 Siblings Previously Enrolled
57 Other Medical Conditions
48 Unable to Complete Baseline Interview
14 Planned Relocation

Figure 2. Participant flow for written asthma action plan (WAAP) study.
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Participants and Baseline
Characteristics
Most participants (56%) were Latino
(predominantly Dominican American) and
29% were African American. Most were
publicly ensured and had a household
annual income less than 200% federal
poverty threshold (Table 1). Participant

characteristics were similar across both
groups with the exception of significantly
more females in the intervention group.

Characteristics regarding asthma
morbidity were comparable between both
groups at baseline (Table 1). There were
also no statistically significant differences in
medication use at baseline (Table 2).

Primary Outcomes

Asthma symptom frequency. After adjusting
for baseline asthma symptom frequency, our
results showed that having aWAAP was not
significantly associated with a reduction in
days with symptoms (relative risk [RR],
1.01; 95% confidence interval [CI], 0.8–1.3;

Table 1. Baseline Characteristics of Randomized Participants

WAAP Group
(n = 204)

Control Group
(n = 203) P Value

Demographic characteristics, n (%)
Race/ethnicity

Latino 114 (56) 114 (56) NS
African American 53 (26) 63 (31) NS
White 27 (13) 24 (12) NS
Other 10 (5) 2 (1) NS

Females 188 (92) 175 (86) 0.05
Insurance

Medicaid 112 (55) 110 (54) NS
Medicare 6 (3) 8 (4) NS
Commercial 70 (34) 75 (37) NS
Other 16 (8) 10 (5) NS

Educational level
Less than high school 20 (10) 16 (8) NS
High school 84 (41) 86 (42) NS
Vocational/trade/college 82 (40) 83 (41) NS
Graduate education 18 (9) 18 (9) NS

Household annual income
,200% federal poverty threshold 159 (78) 150 (74) NS

Baseline asthma characteristics, mean 6 SD
Asthma symptom frequency (d), 2-wk period before enrollment

Daytime asthma symptoms 7.46 4.6 7.76 4.7 NS
Nocturnal asthma symptoms 5.96 4.7 6.56 5 NS

Days with activity limitation, 2-wk period before enrollment 3.66 4.5 3.96 4.7 NS
Emergency department visits, previous 12 mo 3.36 5.9 2.56 3.9 NS
Hospitalizations

Lifetime admissions 6.66 20.4 5.56 14.0 NS
Previous 12 mo 0.676 1.6 0.576 1.7

Duration of asthma, yr
Children 6.66 4 6.26 4 NS
Adults 286 18 306 18 NS

Definition of abbreviations: NS = not significant; WAAP =written asthma action plan.

Table 2. Baseline Medication Use during the 30 Days before Study Enrollment

Medication
WAAP Group (n = 200)

[n (%)]
Control Group (n = 201)

[n (%)] P Value

Short-acting b-agonists 198 (99) 197 (98) 0.72
LABAs 0 (0) 2 (1) 0.59
ICS 116 (58) 101 (50) 0.06
Systemic corticosteroids 100 (50) 84 (42) 0.12
Leukotriene antagonists 120 (60) 114 (57) 0.64
Combination LABA 1 ICS 62 (31) 72 (36) 0.38

Definition of abbreviations: ICS = inhaled corticosteroids; LABA = long-acting b-agonist; WAAP =written asthma action plan.
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P = 0.94), nocturnal symptoms (RR, 0.98;
95% CI, 0.7–1.3; P = 0.9), or b-agonist use
(RR, 1.00; 95% CI, 0.8–1.2; P = 0.97) from
baseline to 12 months. Overall, both groups
showed a significant reduction in all three
variables for asthma symptom frequency
(P, 0.0001 for all three variables) (Figures
3A–3C).

Emergency department visits for
asthma. At baseline, there was no
significant difference in ED visits, with the
WAAP group reporting a mean of 3.3
(65.9) ED visits in the 12 months before
enrollment and 2.5 (63.9) ED visits for the
control group (P = 0.61). At 12 months,
there were no between-group differences;
however, reductions were significant for
both groups: WAAP group, 1.66 3 ED
visits (P, 0.0001); and control group,
1.56 3 ED visits (P = 0.0006) (Figure 4).

Asthma QOL. There was a significant
increase in mean total scores and in the two
subscale scores (activity limitation and
emotional function) from baseline to 12-
month follow-up for the PACQOL scale
(P, 0.0001). However, no between-group
differences were noted at any time. Scores
on the MiniAQLQ also significant
increased from baseline to 12 months
(P, 0.0001). There were no significant
between-group differences (Table 3).

Secondary Outcomes

Hospitalizations. There were no significant
between-group differences in asthma
hospitalizations at baseline, and the
reduction in admissions was not significant
for either group at the 12-month follow-up
period. The WAAP and control groups
reported 0.7 and 0.6 hospitalizations in the
previous 12 months at baseline, respectively,
and 0.5 and 0.4 at the 12-month follow-up
(Figure 5).

Days with activity limitation. Days
with activity limitation declined
significantly for both groups, from 3.6 to 2.1
days (WAAP group; P, 0.0005) and from
3.9 to 2.3 days (control subjects; P,
0.0001), but there were no significant
between-group differences (Figure 6).

Other Subgroup Comparisons

Retention and use of the WAAP. Ninety-
eight percent of intervention group
participants possessed their WAAP at 12-
month follow-up; 79% reported using the
WAAP in the previous 12 months and 98%

of those found the information they needed
on the form. The most common reasons
for referring to the WAAP included looking
for (1) the correct dose of medicine (30%),
(2) correct timing for taking medicine
(19%), (3) instructions for responding to
worsening asthma symptoms (14%), (4)
correct medicine to take (6%), and (5)
instructions for responding to improving
asthma status (2%). The remainder
reported using the WAAP for refreshing
their memories or looking for peak
flow levels; 10% could not recall what
information they were seeking on the plan.

Physician fidelity to the protocol. We
found that 87% of the intervention group
received a completed WAAP and 89% of
control participants received no written
instructions other than prescriptions at the
initial visit. We analyzed our primary
outcomes with and without participants
who did and did not receive WAAPs as
intended and found no significant
differences between the two groups.

Role of the WAAP in patient
education. At the end of the initial visit, we
used open-ended questioning to assess the
asthma education messages that doctors
stressed during the visit. WAAP participants
spontaneously recounted significantly more
educational messages than did their control
group counterparts (Table 4).

Exploratory Analyses

Racial/ethnic differences. There were no
significant differences in outcomes between
minority and white participants from
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Figure 3. (A) Daytime asthma symptom
frequency (baseline through 12 mo); shown are
the reductions in daytime symptoms for each
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asthma (baseline through 12 mo). Shown
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visits for the written asthma action plan
(WAAP) group (P, 0.0001) and for the control
group (P = 0.0006).
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baseline to 12 months for any of the primary
or secondary outcomes.

Functional health literacy levels.
Eighty-five percent of participants had
adequate functional health literacy, 8%
marginal, and 7% inadequate. There was
no significant difference in literacy levels
between treatment groups. Although
asthma symptom frequency was not
significantly related to literacy levels, we
found at baseline that participants with
higher educational levels classified their
asthma as less severe than did participants
with lower educational achievement (r =
0.01). Participants with adequate functional
health literacy skills in both groups
reported that it was significantly easier
for them to understand the doctor’s
instructions (r, 0.0001). Despite this
finding, there was no difference among
the three literacy groups regarding the

problems they anticipated in following the
physician’s instructions for managing
asthma at home (r = 0.5).

Discussion

Our results showed that there was no
independent association between WAAP
use and (1) asthma symptom frequency,
(2) ED visits, (3) asthma QOL, (4)
hospitalizations, or (5) days with activity
limitation after controlling for age, sex,
race/ethnicity, household income, and
health literacy. This suggests no additional
benefit of the WAAP form beyond
subspecialist-based medical care and
education. Participants in both groups
had significant and similar improvements
in all outcomes from baseline to
12 months.

So why did we fail to show an
independent effect of WAAPs on reducing
asthma morbidity and improving QOL? Is it
because of the characteristics of our study
design? Or is it because WAAPs really
do not help improve asthma outcomes?
Regarding our study design, we included
only subspecialist physicians to ensure
a more uniform approach to management,
but this choice may have affected our
outcomes in four important ways. First, we
tested the intervention in participants who
were seeing subspecialists for the first
time and, as a result, study enrollment
coincided with the initiation of subspecialty
care, possibly blunting the effect of the
WAAP on outcomes. Second, studies have
shown subspecialists are more likely to
follow clinical guidelines compared with
primary care physicians (16–18). As

a result, they are more likely to incorporate
WAAPs as part of usual care (16). We
postulate that physicians who regularly use
WAAPs are likely to have developed
their own asthma educational and self-
management techniques that they use when
giving WAAPs to patients. We believe
physicians in our study provided asthma
education to all participants whether or not
they received a WAAP form and that the
verbal instructions they provided were
as effective as the written instructions.
Effective asthma education may have
obscured any additional effect that the
WAAP might have had on asthma
outcomes. Third, studies show that
subspecialist physicians are more likely
to prescribe inhaled and systemic
corticosteroids and manage asthma
exacerbations in the outpatient setting
compared with primary care physicians (13,
16, 17, 19–21). These practices probably
account for the marked reduction in
asthma morbidity, thereby increasing
asthma QOL, in participants in both study
arms. Fourth, participant behaviors and
motivation may have played an important
role in the outcomes and need further
study. Patients who access subspecialty care
may be different in important ways that
could have influenced our outcomes. If
recent asthma exacerbations were the
reason participants were referred to
subspecialists, they may be more motivated
to change behaviors (22, 23) and more
likely to adhere to recommendations (22)
whether or not they had been given
a WAAP. Patients who successfully
accessed subspecialty care may have
a higher level of personal organization that
enabled them to follow through with
appointment-keeping (17). In addition,
they may have more resources (e.g.,
financial, social support, etc.), all of which
could have contributed to improved
outcomes.

To address the effect of WAAPs on
asthma outcomes we surveyed the literature.
Three studies comparing WAAPs versus
no plan showed positive results; however,
these studies have significant limitations.
Cowie and colleagues studied 150 patients
with asthma with an urgent visit for
asthma in the preceding 12 months (24).
Participants received individualized asthma
education from a nurse clinician before
randomization to the no action plan group,
peak flow–based plan group, or symptom-
based action plan group. The results

Table 3. Asthma Quality of Life Scores: Baseline through 12 Months

Intervention Group Control Group

PACQLQ
Baseline 4.856 1.4 (1.5–7) 4.836 1.3 (1.2–7)
6 mo 5.926 1.3 (1.9–7) 5.996 1.2 (2–7)
12 mo* 6.246 0.93 (2.3–7) 6.286 0.96 (1.7–7)

MiniAQLQ
Baseline 3.496 1.2 (1.4–6.6) 3.646 1.5 (1–6.8)
6 mo 4.466 1.7 (1–7) 4.616 1.5 (1–7)
12 mo† 4.526 1.5 (1.7–7) 4.556 1.5 (1–7)

Definition of abbreviations: MiniAQLQ=Mini Asthma QOL (Quality of Life) Questionnaire; PACQLQ=
Pediatric Asthma Caregivers QOL Questionnaire.
Data are mean6 SD (range).
*PACQLQ scores from baseline to 12-month follow-up for both groups, P, 0.0001.
†MiniAQLQ scores from baseline to 12-month follow-up for both groups, P, 0.0001.
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Figure 5. Hospitalizations (baseline through
12 mo). Shown are the reductions in
hospitalizations for asthma for each group
(P = 0.9).
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showed that a peak flow–based WAAP
significantly reduced ED visits compared
with a symptom-based plan or no plan
6 months after enrollment (24).

A trial involving 68 children with
moderate persistent asthma demonstrated
significant reductions in asthma morbidity
among those who received a WAAP
compared with no plan (25). All received
asthma education from a physician and
social scientist and were placed on
a moderate dose of inhaled corticosteroids
before randomization. The outcomes were
assessed at 4 months.

A trial conducted with 219 children
with asthma treated in the ED demonstrated
that the WAAP group was more likely to
adhere to inhaled corticosteroids, fill oral
corticosteroid prescriptions, and report
better asthma control at 28 days
postdischarge (26).

The first two trials involved small
numbers of participants, and all participants
in both studies (24, 25) received asthma

instructions from someone other than their
treating physician and not as part of their
usual care. All three aforementioned studies
had short follow-up periods: 6 months,
4 months, and 28 days, respectively. Our
study design has the advantage of being
adequately powered to test the efficacy of
a WAAP form itself versus no plan, and our
follow-up period of 12 months ensured
adequate time to detect differences in
primary outcomes.

Other trials, including several meta-
analyses, examining the benefits of WAAPs
have been inconclusive (27–30). A
Cochrane review examining WAAP
use, medication adherence, and asthma
outcomes had too few trials with
insufficient numbers of participants to
assess the contribution of WAAPs (31).
A systematic review of nine randomized
controlled trials had similar results (4).
There was insufficient evidence to
demonstrate that WAAPs had an
independent effect on hospitalizations,
ED visits, symptom control, or lung
function. Our study is the first to
demonstrate the lack of an independent
effect of WAAPs when added to usual
care in subspecialty care. However, this
conclusion cannot be extrapolated to
other settings, particularly primary care,
where more studies are needed to answer
this important question.

An unexpected finding was the lack
of disparity in asthma outcomes between
African American and Latino participants
and their white counterparts. Although
there were substantially fewer white
participants in the analysis, all participants
experienced similar improvements in
asthma symptoms and quality of life.
We believe the subspecialists optimized

treatment and provided effective asthma
education to participants resulting in closure
of the outcomes disparity. Our results
suggest that subspecialty care for minority
and economically disadvantaged patients
can reduce the asthma burden in this highly
vulnerable population.

There are limitations to our study.
First, this study involved only subspecialist
physicians. Our findings may not apply
to asthma care in primary care settings
where physicians typically have less time to
devote to asthma education and have
fewer asthma-focused visits. We cannot
generalize our findings to all patients with
asthma because our sample was largely
minority, low income, and residing in
a large U.S. city. Moreover, our study
population does not represent the majority
of allergy or pulmonary practices. Because
studies show that minority and poor
populations are less likely to receive
asthma subspecialty care compared
with their white counterparts, despite
having more frequent daily symptoms,
exacerbations, emergency visits, and
hospitalizations (32–34), there may
be important participant characteristics
that resulted in our sample being
referred for subspecialty care and/or
having improved outcomes that we did
not examine. In addition, all data were
collected by participant report, which
can be affected by their recall.

Conclusions
Using a WAAP form as a vehicle to
give asthma management instructions
to patients with persistent asthma who
are receiving subspecialty care for
asthma for the first time does not
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Figure 6. Days with activity limitations (baseline
through 12 mo). Reduction in days with activity
limitation due to asthma for written asthma
action plan (WAAP) group, P, 0.0005; for
control group, P, 0.0001.

Table 4. Participant Report of Most Important Asthma Education Messages Stressed by Physician

Message
Intervention Group

(%)
Control Group

(%) P Value

Take controller everyday 64 50 0.002
Take reliever when symptoms present 42 32 0.025
When to call EMS/go to ED 28 15 0.001
When to call doctor 25 13 0.001
What to do during asthma exacerbation 21 12 0.016
When to start OCS 13 7 0.029
Trigger avoidance 10 11 0.77
Keep follow-up appointments 5 4 0.63
Take reliever before exercise 4 7 0.215

Definition of abbreviations: ED = emergency department; EMS = emergency medical services; OCS = oral corticosteroids.
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improve asthma outcomes when
compared with verbal instructions
given by a pulmonologist or allergist.
Receiving subspecialty care for
asthma may be a key factor in
reducing asthma morbidity and
improving quality of life for high-risk,
urban, minority populations. Further
studies are needed to clarify whether
there is a benefit of using WAAP forms

in primary care settings where most
patients with asthma are treated. n
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