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ABSTRACT

Patients’ and physicians’ knowledge of asthma control and risks can affect long-term outcomes. The Asthma General
Awareness and Perceptions II (Asthma GAP II) survey sought to assess the beliefs and behaviors of asthma patients and their
physicians. In the United States, a telephone survey was conducted among 1885 adults with asthma (representative population
sample [n � 1001] plus additional black [n � 436] and Hispanic samples [n � 448]) who took asthma medication in the
previous year. An online survey included 300 primary care physicians. Most patients (66, 84, and 78% of national, black, and
Hispanic samples, respectively) and physicians (80%) considered asthma a very or extremely serious condition. In contrast to
current guidelines, most patients (69, 72, and 70%) believed that quick-relief medications could be taken daily. Many patients
(42, 52, and 60%) and some physicians (22%) stated controller medications could be taken less regularly when symptoms
decrease, although most patients (92, 92, and 89%) and physicians (95%) indicated that controller medications are most
effective when taken daily. Of patients who discontinued controller medications (21%), 71% discontinued when symptoms
abated. Most physicians (87%) believed that patients discontinued controller medications without their advice. After controller
medication cessation, more black (22%) and Hispanic patients (22%) than patients in the national sample (15%) experienced
serious health consequences after an asthma attack. Gaps exist between patients’ understanding of asthma control and their use
of controller and quick-relief medications. Many patients and physicians fail to recognize that, even with symptom abatement,
serious asthma risks remain.

(Allergy Asthma Proc 30:519–528, 2009; doi: 10.2500/aap.2009.30.3281)
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Current guidelines for asthma management from
the U.S. National Heart, Lung, and Blood Institute

(NHLBI) emphasize ongoing assessment and monitoring
of asthma severity, control, and response to treatment.1

Asthma control is defined by the guidelines as the degree
to which symptoms, impairment, and risk are reduced,
and the degree to which therapy goals are met.1 “Impair-
ment” is assessed according to the frequency and inten-

sity of symptoms and functional limitations experienced
by the patient. “Risk” is an estimate of the likelihood of
experiencing an asthma exacerbation, a decrease in pul-
monary function, or a medication-related adverse event.1

The guidelines recommend initial treatment based on
asthma severity at the patient’s first presentation. How-
ever, because response to asthma therapy is highly vari-
able, it is important to regularly assess the degree of
control attained and to adjust or maintain treatment
accordingly.1,2

The results of the Gaining Optimal Asthma controL
(GOAL) study3,4 have shown that well-controlled asthma
can be achieved with currently available medications. In
patients with previously uncontrolled asthma, as many
as 77% (salmeterol/fluticasone propionate combination)
and 68% (fluticasone propionate alone) of patients
achieved well-controlled asthma at 1 year.3 This study’s
findings showed that a majority of patients can achieve at
least well-controlled asthma when therapy is stepped up
based on the patient’s level of asthma control.3,4 How-
ever, despite the apparent attainability of asthma control,
more than one-half of asthma patients in the United
States have uncontrolled asthma.2,5,6

For patients who receive adequate treatment and
physician follow-up, much of the disparity between
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the degree of asthma control possible and the clinical
reality may be caused by noncompliance with control-
ler medication.5,7 To explore how asthma outcomes
may be improved, several large surveys were con-
ducted to query the knowledge and beliefs of physi-
cians and/or patients about asthma and its treatment.
Findings from many of these studies have identified
gaps of various kinds: guideline-recommended versus
actual prescribing practices,8,9 patient versus physician
perceptions and expectations,10,11 real versus perceived
levels of asthma control among patients and physi-
cians,8,9 and patient knowledge of appropriate medica-
tion use versus real-world behavior.8 In 2007, the Asthma
General Awareness and Perceptions (GAP I) survey
assessed knowledge and beliefs about asthma in the
general population and in persons with asthma.12 Sur-
vey findings showed a misperception among patients
as to what is meant by well-controlled asthma. Al-
though almost two-thirds of patients with asthma re-
ported that their condition was under control, more
than one-half of patients experienced symptoms at
least once a week.12

For a better understanding of these misperceptions and
to gain perspective on the potential for corrective actions,
the Asthma GAP II survey, reported here, provides com-
prehensive insights into the beliefs and behavior of
asthma patients and their physicians. The goals of the
survey were to examine asthma patients’ understanding
of asthma and asthma control and how this understand-
ing affects their use of controller medications and to
identify gaps between patient and physician beliefs about
asthma control to provide insights into ways to improve
asthma control. A unique aspect of this survey is the
inclusion of large samples of black and Hispanic patients.

METHODS

Study Population
The study was based on surveys completed by asthma

patients and primary care physicians in the United States.
Asthma patients were defined as adults who reported
that they had ever had asthma diagnosed by a health
professional, still had asthma, and had taken any medi-
cation to control their asthma in the past 12 months.
Primary care physicians included general practitioners,
family practitioners, and internal medicine practitioners
who met the eligibility criteria: board certified or board
eligible in their specialty and treating at least three
asthma patients per week.

Data Collection Methods

Patient Survey. Respondents in the national sample
were randomly selected from a telephone access panel
of 400,000 prerecruited households including �6000
adults with a reported diagnosis of asthma (Ipsos

North American Offline Panel, Westbury, NY). Addi-
tional patients with asthma were obtained through
targeted lists from a survey database provider (Mar-
keting Systems Group, Fort Washington, PA) to
achieve a total sample of at least 500 black patients and
500 Hispanic patients. Respondents were asked to self-
identify their race and ethnicity. Patients were sur-
veyed by computer-assisted telephone interviews con-
ducted in English or Spanish between June 27 and
August 18, 2008. Each interview lasted �15–20 min-
utes. The survey included questions regarding pa-
tients’ understanding of asthma and its risks and their
use of asthma medications.

Physician Survey. The physicians were randomly se-
lected from a managed online “double opt-in” panel
(e-Rewards Market Research, Dallas, TX) of 14,000 pri-
mary care physicians. Potential participants were
screened and those who met the eligibility criteria were
invited via e-mail to complete the online questionnaire.
Physicians were surveyed between August 4 and Au-
gust 6, 2008 about their treatment of asthma and their
perceptions of how patients view various aspects of
asthma, including its control.

Statistical Analysis
The results from the national sample of patients and

physicians and the black and Hispanic samples were
analyzed separately. Sampling quotas were applied to
the patient samples and data were weighted to balance
demographics and ensure that the sample composition
matched that of the population of U.S. adults with
asthma in terms of age, sex, and race/ethnicity according
the 2007 U.S. Census. This approach provided results that
approximated a probability sample. Estimated margins
of error and a 95% level of confidence around un-
weighted probability samples with a 100% response rate
were �3.1 percentage points for a sample size of 1001
(national sample) and �4.4 percentage points for a sam-
ple size of 500 (black and Hispanic samples).

Figure 1. Number of patients in each sample group (n � 1885).

520 September–October 2009, Vol. 30, No. 5

DO N
OT C

OPY



RESULTS

Patient and Physician Demographics

The 1885 patients surveyed comprised 1001 patients
in the national sample, 503 in the black sample (67 from
the national sample plus 436 recruited), and 500 in the
Hispanic sample (52 from the national sample plus 448
recruited; Fig. 1). Of the 56,758 telephone numbers
initially called for the survey, 28,863 (51%) numbers
were not in service or there was no answer, 13,886

(24%) respondents declined to participate, 2085 (4%)
asked to be called back, and 9835 (17%) were ineligible
or indicated language barriers. Of the 2089 eligible
respondents, 204 did not complete the survey. Patient
demographics were similar across the national, black,
and Hispanic samples (Table 1). Of the national sam-
ple, 62 and 59% reported currently taking a controller
medication and a quick-relief medication, respectively,
when compared with 56 and 52% for the black sample
and 58 and 64% for the Hispanic sample. Of 1985

Table 1 Demographics of the patient populations

Characteristic* National
Sample

(n � 1001)
(%)

Black
Sample

(n � 503)
(%)

Hispanic
Sample

(n � 500)
(%)

Sex
Men 36 42 35
Women 64 58 65

Mean (SD) age, yr 47.4 (0.5) 44.0 (0.7) 44.1 (0.6)
Ethnicity/race

Non-Hispanic white 76 — —
Black 13 100 —
Hispanic 8 — 100
Other 3 — —

Regions
Northeast 20 20 21
Midwest 23 23 10
West 21 21 33
South 36 36 36

Marital status
Married/domestic partnership 56 40 58
Not married (single, divorced, or widowed) 44 59 42

Education
High school or less 31 33 35
Some college 30 36 37
College graduate or above 38 31 28

Household annual income, US$
�$25,000 33 37 34
$25,000–50,000 23 30 28
$50,000–75,000 15 11 14
�$75,000 22 13 16
Don’t know/not sure 8 9 8

Employment status
Employed 49 53 52
Not employed 14 15 16
Retired/student 26 23 20
Other 11 23 21

Baseline medication use
Controller medication 62 56 58
Quick-relief medication 59 52 64

*Values are percentages of patients (%) unless otherwise indicated. Percentages may not sum to 100 because of rounding.
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invited physicians, 593 physicians responded, and 300
of these completed the survey. Demographic data for
the participating physicians are shown in Table 2.

Patient Knowledge of Asthma Risk and Correct
Medication Use

Most patients considered asthma to be a very or
extremely serious condition (66, 84, and 78% of the

national, black, and Hispanic samples, respectively),
ranking it just below diabetes (78, 87, and 81%) and
high blood pressure (73, 86, and 76%). Most patients
recognized the multiple causes of asthma. Patients
were asked to answer “yes” or “no” to four factors as
a potential cause of asthma; airway inflammation was
most frequently cited (88%, national sample), followed
by airway obstruction (76%), genetics (73%), and mu-
cus production (59%).

Almost all patients stated that they recognized there
are serious risks associated with uncontrolled asthma
and knew the difference between quick-relief and con-
troller medications (Fig. 2). Most patients (92% of na-
tional sample) reported that they knew controller med-
ications are most effective when taken every day and
that there are risks associated with discontinuing a
controller medication (85%; Fig. 2). Despite this knowl-
edge, many patients stated that it was appropriate to
take controller medications less often when asthma
symptoms decreased and to stop taking them if asthma
symptoms were absent (Fig. 2). Approximately 70% of
patients believed that quick-relief medications could be
taken daily, but �75% believed that they should be
taken only in the case of an asthma attack (Fig. 2).

Patient Knowledge About Asthma Control
There was no clear consensus among patients re-

garding what it means to have “well-controlled”
asthma (Fig. 3). A substantial proportion (44%) of pa-
tients in the national sample believed that asthma was
well controlled when they needed to use quick-relief
medication only three times per week. More than one-
half of all patients believed that their asthma was well
controlled if they had only two urgent physician visits
per year or one Emergency Department (ED) visit per
year.

Reported Use of Asthma Medications
Of the patients in the national sample who were

currently taking controller medications (n � 639), 84%
reported taking them on a regular basis for asthma
prevention and maintenance, and 12% reported as-
needed use for quick relief of an asthma attack. As-
needed use of controller medication was more preva-
lent in black patients (18%) and Hispanic patients
(20%). Many patients currently taking controller med-
ications reported that they were instructed by their
doctor to take controller medications on a daily basis
(89% of national sample), and 10% reported being told
to take them only as needed for symptoms.

Of the patients in the national sample who reported
that they previously took, but no longer take, a con-
troller medication (n � 194), 71% said that they took
controller medication only when they had symptoms,
and 70% said they stopped using controller medication

Table 2 Demographics of the physician population
(n � 300)

Characteristic* %

Sex
Men 74
Women 26

Mean age, yr# 45.1
Regions

Northeast 21
Midwest 27
West 17
South 35

Board certification/eligibility
Board certified 89
Board eligible 11

Years qualified in current practice
�5 18
6–10 22
11–15 18
16–20 16
�20 26

Patients treated per week
11–50 5
51–100 36
101–200 51
�200 8

Asthma patients treated per week
3–5 26
6–10 33
15–30 31
�40 10

Conditions treated
Asthma 100
High blood pressure 99
High cholesterol 99
Diabetes 98
Heart disease 97
Arthritis 96
Obesity 95
Sleep apnea 85

*Values are percentages unless otherwise indicated.
#No standard deviation is available because the question
pertaining to age was based on age ranges, not individual
ages.
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because their asthma was under control without it (Fig.
4). Among black (n � 138) and Hispanic patients (n �
118) who reported that they stopped taking controller
medication, 24 and 31%, respectively, cited inconve-
nience of regular administration as a reason, compared
with 16% of the national sample. Most patients (78, 79,
and 82% of the national, black, and Hispanic samples,
respectively) reported taking controller medications
currently or had taken them in the past 12 months. Of
those 194 patients in the national sample who stopped
controller medication within this period, �60%
stopped for longer than 1 month (Fig. 5).

As a consequence of asthma attacks that occurred in
patients who stopped taking controller medication,
21% in the national sample required oral steroid treat-
ment, 17% needed an emergency doctor visit, 12%
missed work, 12% visited the ED, and 6% were admit-
ted to a hospital. After discontinuing controller medi-

cation, more black (22%) and Hispanic patients (22%)
than those in the national sample (15%) experienced
serious health consequences after an asthma attack.
Thirty-two percent of black patients had an emergency
physician visit, and 26% had an ED visit; 23% of His-
panic patients had to miss work.

Physician Survey
Most physicians (80%) viewed asthma as a very or

extremely serious condition, compared with 97% for di-
abetes and 93% for high blood pressure. Physicians’ be-
liefs about the risks of uncontrolled asthma and its treat-
ment were generally consistent with guidelines (Fig. 6).
However, contrary to guideline advice, some physicians
believed that it was appropriate for patients with mod-
erate to severe asthma to take controller medications less
regularly when symptoms decreased (22%) or to stop

Figure 2. Patient beliefs about asth-
ma-related risks and appropriate use
of medication. Survey question: “Do
you strongly agree, somewhat agree,
neither agree nor disagree, some-
what disagree or strongly disagree
that . . . ?”
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taking controller medications when asymptomatic (14%).
Only 15% of physicians thought that at least 70% of their
patients took their controller medication as directed. No-
tably, 87% believed that patients frequently stop taking
their controller medications without consulting them.
Most physicians (�60%) were concerned about possible
negative consequences of discontinuation of controller
medication, notably asthma exacerbations resulting in an
ED visit, underlying disease progression, hospitalization,
emergency physician visit, and missing work.

DISCUSSION
The Asthma GAP II results showed that two-thirds of

patients recognized asthma as a serious condition and
most patients recognized that there are serious risks as-
sociated with uncontrolled asthma. This finding is not
consistent with the outcome of a previous study that
attributed a lack of compliance with asthma treatment
to the patient belief that asthma is not a serious health
problem.13 In the International Asthma Patient Insight
Research (INSPIRE) study, patients reported being
aware of the signs and symptoms of deteriorating
asthma; however, many failed to adjust treatment ap-
propriately to prevent an asthma attack.6 The survey
results also showed that most patients recognized airway
inflammation as a potential cause of asthma; however,

patients did not acknowledge the importance of control-
ling airway inflammation for effective asthma control. In
contrast, in the case of cardiovascular disease, patients
recognize the contribution of increased cholesterol levels
to an increased risk of cardiovascular disease, and the
importance of therapeutically managing cholesterol lev-
els.14 A similar paradigm is needed for patient recogni-
tion that airway inflammation aggravates asthma symp-
toms and that managing inflammation with an inhaled
corticosteroid is necessary to reduce airway inflammation
and leads to improved asthma control.3,15

A substantial proportion of patients misunderstood
what constitutes good asthma control and underesti-
mated the level of control that could be achieved. Ap-
proximately one-half believed that their asthma was well
controlled if they had to take quick-relief medications
only three times per week or had only two urgent phy-
sician visits or one ED visit per year. By contrast, NHLBI
guidelines state that asthma symptoms are minimized in
well-controlled asthma (i.e., quick-relief medication use
no more than twice per week, nighttime awakenings no
more than twice per month, and no more than one exac-
erbation per year).1 The results of other studies have also
shown that patients underestimate what constitutes good
control; many patients reported well-controlled asthma
despite experiencing significant symptoms and the need

Figure 3. Patient opinions on what
it means to have “well-controlled”
asthma. Survey question: “Do you
consider your asthma is well con-
trolled if . . . ?”
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for quick-relief medication.6,8 Moreover, patients were
less likely to seek physician advice or report symptoms if
they overestimated their level of control or believed
symptoms were inevitable. Indeed, many physicians be-
lieved that their patients underreported symptoms, and
they expressed concern about the high levels of symp-
toms that patients consider normal.11 Educational efforts
should be directed at increasing patient understanding of
asthma control in terms of acceptable levels of symptoms,
quick-relief inhaler use, and its impact on daily activities.

This survey also revealed gaps between patients’
understanding of the appropriate use of controller and
quick-relief medications and patients’ behavior. Al-
though most patients recognized that there were risks
associated with discontinuing controller medications,
nearly one-half believed that controller medications
could be taken less frequently when symptoms de-
creased, and one-quarter believed the medications
could be stopped altogether when symptoms de-
creased. Many patients who reported discontinuation
of controller medication said they took controller med-
ication only when they had symptoms or that they
stopped because their symptoms were under control
without it. More than two-thirds of patients believed

that quick-relief medications could be taken every day,
suggesting that they did not realize that regular use of
quick-relief medications indicates poor asthma control.
These findings are consistent with those of other stud-
ies showing that adherence to asthma medication was
poor.10,16 Patient educators may be able to improve
adherence by clarifying for patients that regular use of
controller medication means daily use even in the ab-
sence of symptoms.

An important aspect of the Asthma GAP II survey is
the inclusion of a large population of black patients and
Hispanic patients. Data documenting knowledge and be-
liefs about asthma in these populations are lacking. Black
patients were more likely than the overall population to
underestimate what constitutes well-controlled asthma.
Both black and Hispanic patients were more likely than
the overall population to consider asthma a serious or
very serious condition, believe that controller medica-
tions could be taken less frequently or stopped if symp-
toms decreased or disappeared, and experience adverse
health consequences after an asthma attack after discon-
tinuing controller medications.

Findings from other studies have identified differences
between the overall U.S. population and minority groups

Figure 4. Reasons why patients
stopped taking their controller medi-
cation. Survey question: “You an-
swered that you were previously on a
controller medication but not cur-
rently taking any. Please tell me why
you are not currently taking any con-
troller medication.”
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with regard to asthma diagnosis and treatment. The
Asthma GAP I survey showed that, although more than
one-half of black and Hispanic respondents reported ex-
periencing asthma symptoms, in only 13 and 8%, respec-
tively, had asthma been diagnosed.12 Rates of hospital-
ization and ED visits resulting from asthma were higher
in Hispanic and black populations.17,18 George et al.19

found that black patients with asthma understood the
importance of taking inhaled corticosteroids on a daily
basis even when asymptomatic, but nevertheless discon-
tinued therapy when symptoms abated. Racial and eth-
nic differences in medication adherence among patients
with asthma may necessitate group-specific interventions
to improve adherence.20

Asthma GAP II results showed that �20% of physi-
cians believe that the intermittent use of controller
medications in patients with moderate to severe
asthma is appropriate when symptoms decrease;
�10% believe that medications can be stopped alto-
gether in the absence of symptoms. Neither of these
beliefs is in accordance with NHLBI guidelines.1

Bender et al.16 found that one-third of patients reported
that their physicians instructed them to use controller
medications intermittently at their own discretion
based on symptom levels. Other survey findings have
also identified gaps between prescribing practices and
guideline recommendations.8,10 The results of two
studies have suggested that as-needed use of cortico-

steroids may be appropriate in some patients who have
mild persistent asthma.21,22 However, neither study’s
findings provided support for intermittent use of con-
troller medication in patients with moderate to severe
asthma. Physicians responding to the Asthma GAP II
survey were concerned about the potential negative
consequences of discontinuing controller medications;
it was unclear whether this concern applied to all pa-
tients or those with moderate to severe asthma.

Asthma GAP II was designed to compare the knowl-
edge and beliefs of patients with those of physicians.
Physicians were more likely than patients to rate var-
ious medical conditions, including asthma, as very or
extremely serious. This finding is consistent with that
of another survey that showed many physicians be-
lieved that patients did not take asthma seriously
enough.11 In the Asthma GAP II survey, however,
patients ranked asthma as the third most serious con-
dition, after diabetes and high blood pressure, whereas
physicians ranked asthma fifth of six choices, after
diabetes, high blood pressure, obesity, and high cho-
lesterol, but before arthritis.

Physicians’ perceptions of patients’ knowledge and
beliefs about asthma were generally accurate in this
study. Both patients and physicians had mispercep-
tions about the appropriate use of controller medica-
tions, although a lower proportion of physicians felt
that it was appropriate to decrease or discontinue con-

Figure 5. Duration of interruption of controlled med-
ication. Survey question: “For how long did you stop
taking your controller medication the last time you did
in the last 12 months?”
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troller medication in moderate or severe asthma de-
pending on symptom levels.

Although progress has been made in educating both
patients and physicians about guideline recommenda-
tions, the persisting gaps between knowledge and be-
havior must be addressed to correct common misper-
ceptions. It is important to ensure that patients and
physicians have a common understanding of what is
meant by regular use of a controller medication, espe-
cially in moderate to severe persistent asthma. The
importance of consistent daily use of controller medi-
cations must be emphasized in practice, just as it is
emphasized in the guidelines. Patients need a better
understanding of what is meant by asthma control and
what is achievable. A qualitative study could refine our
understanding of the gaps between patients’ knowl-
edge and their behavior.

The Asthma GAP II survey did not collect data on the
patients’ severity of asthma and level of control; there-

fore, how these factors may have influenced the results is
unknown. Although questions were designed to elicit
patient beliefs, the influence of the interviewer and the
wording and sequence of questions on patients’ answers
cannot be excluded. For many questions, patients and
physicians were required to choose from a defined list of
options read in a random order. Qualitative survey in-
struments that would provide more open-ended and ex-
ploratory questions may be more effective in eliciting
perceptions and beliefs.23 Different survey tools (online
versus telephone versus mail) may yield different cross-
sections of respondents and lead to different results.24

Telephone surveys tend to have higher response rates
compared with Web-based surveys, especially when
older respondents and those with a lower educational
level are included.24 Random-digit dialing, a sampling
technique often used for telephone interview surveys to
produce a representative sample of the general popula-
tion,25 was impractical for this survey considering that

Figure 6. Physician beliefs about
asthma risks and treatment ap-
proaches. Survey question: “How
much do you agree/disagree with the
following statements?”
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patients with asthma represent only a fraction of the U.S.
population. Instead, the survey was conducted with sam-
ples lists of preidentified patients with asthma. Finally,
the different methods used to survey physicians (Web-
based) and patients (telephone) might have contributed
to apparent gaps between the two groups in certain be-
liefs and perceptions.

Summary
The results of the Asthma GAP II survey show the

gap between patients’ stated knowledge/belief about
the appropriate use of controller medications and their
actual use of such medications. Disparities in asthma
control among black and Hispanic populations com-
pared with the national sample appear to be associated
with gaps in patient knowledge/beliefs about asthma
control and real-world behavior. Educational interven-
tions targeting patient behavior need to convey that
asthma is a serious, chronic disease and shift the par-
adigm for patients to one that emphasizes that regular
use of controller medication means daily use. Identifi-
cation of the gaps between knowledge/belief about
asthma and behavior could provide insights into re-
ducing barriers to medication use that may increase the
use of controller medications and, in turn, may possi-
bly improve asthma control.
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