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Real-world Evaluation of Asthma Control and
Treatment (REACT): Findings from a national

Web-based survey
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Background: Despite health initiatives for advancing the
management of asthma, evidence suggests that many asthmatic
subjects have uncontrolled disease. However, the prevalence of
uncontrolled asthma in the United States is not known and has
not been fully characterized.

Objective: We sought to assess the prevalence, morbidity, and
factors associated with uncontrolled asthma in a nationally
representative sample of patients with moderate-to-severe
asthma using standard asthma medications.

Methods: A Web-based survey was administered to patients
with diagnoses of asthma for at least 1 year who were receiving
multiple controller medications. The Asthma Control Test score
was used to stratify respondents into controlled and
uncontrolled cohorts.

Results: A total of 1812 patients were assessed; 809 (45%) had
controlled asthma, and 1003 (55%) had uncontrolled asthma.
Most patients had health care coverage and received care from
a general practitioner; a large proportion of patients with
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controlled asthma (74%) and patients with uncontrolled
asthma (65%) reported never receiving an asthma action plan.
Inhaled corticosteroid plus long-acting 3-agonist was the most
common medication regimen in patients with controlled asthma
(60%) and patients with uncontrolled asthma (48%) patients.
Patients with uncontrolled asthma reported significantly higher
rates of health care use. Several comorbidities were predictive
of uncontrolled asthma.

Conclusion: Uncontrolled asthma is highly prevalent (55%) in
patients using standard asthma medications. There is need for
improved asthma care in patients with moderate-to-severe
asthma, including a global evaluation of asthma control,
implementation of treatment plans and asthma control tests,
and addressing comorbid conditions.

Clinical implications: Improved asthma care requires broader
assessments of asthma control, including asthma-related health
care and medication use, comorbidities, and the
implementation of treatment plans and formal asthma control
tests. (J Allergy Clin Inmunol EEEE;EEN:ENE-NEN,)

Key words: Asthma control, asthma action plan, health survey,
epidemiology, comorbidity

During the last 15 years, important advances in thera-
pies to control asthma symptoms and exacerbations have
emerged. Concurrently, the National Asthma Education
and Prevention Program has attempted to promote aware-
ness through education and to advance therapeutic stan-
dards with an emphasis on daily preventive management
as opposed to episodic care.'

Despite these efforts, asthma-related morbidity remains
high, continuing to have a significant effect on patients’
quality of life.” In 2003, asthma caused approximately
24.5 million missed work days for adults, 12.7 million
physician office visits, and 1.2 million outpatient visits.’
Health care use for severe asthma exacerbations also re-
mains high, with an estimated 1.9 million asthma-related
visits to emergency departments in 2002.*

These data suggest that many patients with asthma
remain poorly controlled, despite nationally promoted
treatment standards and improved therapeutic agents.
Results from the Asthma in America survey conducted
in 1998 suggested there were significant gaps between
treatment goals and current asthma control levels in the
United States.* In that landmark survey, 9% had been
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Abbreviations used
ACT: Asthma Control Test
GERD: Gastroesophageal reflux disease
REACT: Real-World Evaluation of Asthma Control
and Treatment

hospitalized, 23% had received emergency care, and 32%
had missed school/work in the previous year.*

Reasons for this paradox (recurrent serious asthma
exacerbations despite an emphasis on preventive care) are
not entirely understood. The primary objective of the
Real-World Evaluation of Asthma Control and Treatment
(REACT) study was to assess the prevalence of uncon-
trolled asthma in the United States in a nationally repre-
sentative sample of patients with moderate-to-severe
asthma receiving standard asthma medications. The sec-
ondary objective was to characterize uncontrolled asthma
in a real-world setting of treated patients by assessing
morbidity and factors associated with uncontrolled dis-
ease. We hypothesized that the populations with uncon-
trolled and controlled moderate-to-severe asthma would
differ with respect to demographics and comorbidities.
Additionally, we hypothesized that some of these varia-
bles would remain associated with control after multivar-
iable adjustment.

METHODS
Study design

Greenfield Online. Greenfield Online is a primary research
company that maintains global research panels for the purpose of
executing research studies for nonprofit and for-profit companies,
government agencies, and academic organizations. The Greenfield
Online panel is among the largest Web-based survey cohorts in the
world, containing nearly 4 million participants in the United States.’
Members voluntarily opt into Greenfield Online and are recruited
from a diverse pool of sources, including Internet portals, special in-
terest Web sites, and age- and ethnicity-focused Web sites. Each re-
spondent is assigned a unique respondent ID, and information
provided to Greenfield Online is kept under strict confidentiality.
Online research panels, such as Greenfield, have grown dramatically
over the past 10 years in response to the growing number of Internet
users and the decrease in cooperation rates with more traditional sur-
vey methods, such as random-digit dialing.® An estimated 75% of the
US population was online in 2004, and in 2003, the Internet popula-
tion was estimated at 1 billion.” The sheer size of the online panel
helps ensure a demographically diverse sample of Internet users,
which can be additionally balanced and weighted to ensure the repre-
sentativeness of the target population of interest.

Sampling process overview. In early 2005, Greenfield Online sent
invitations to a stratified random sample of 250,000 adult (> 18 years)
census-representative panelists from the general population to par-
ticipate in a screening survey. The asthma status of these panelists
was not known beforehand. Of the 250,000 invitees, 48,431 respon-
dents completed a screening survey (see Fig El in the Online
Repository at www.jacionline.org) and were weighted to match the
2000 US Census (and to adjust for response bias) by using a direct
standardization approach.® This technique, used in epidemiologic
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TABLE . Inclusion and exclusion criteria for the
REACT Study

Inclusion criteria
o Diagnosed with asthma at least 1 y ago by a physician
e Currently taking prescription medications for treatment of
asthma
In addition, subjects had to meet at least one of the following criteria:
o Currently using oral steroids (minimum of 2 courses in past
12 mo)
o Currently using short-acting (3-agonist plus at least 2 long-term
controllers
Exclusion criteria
e Emphysema or chronic bronchitis
o Participation in asthma-related research study within previous
3 mo

research, removes the effects of differences in age or other confound-
ing variables, such as sex, race, and socioeconomic status, when com-
paring 2 populations. Specific rates in a study population are averaged
by using the distribution of a specific standard population as weights
(in this case the 2000 US Census). This approach effectively adjusts
for potential response bias in the event that those responding to the
survey differ from those who do not respond.

Of the 48,431 respondents screened, 1118 met the screening and
asthma medication inclusion criteria (Table I) and were included for
final analysis. Additional patients with asthma (n = 694) were re-
cruited from a “condition-sufferer panel” to supplement the initial
sample. All respondents were asked to fill out an observational,
cross-sectional questionnaire regarding demographics, comorbid-
ities, health care use, and attitudes and behaviors toward asthma.
Because additional respondents were added, the final combined sam-
ple of 1812 respondents was reweighted using methods for weighting
an unequal probability sample'® to match the demographic profile of
the 2000 US Census based on age, sex, race/ethnicity, region, and
household income. This weighting approach inherently adjusted for
lower numbers of economically disadvantaged respondents that
were not captured because of lower rates of computer ownership
and Internet access among the underserved. A flowchart depicting
the sampling process is provided in Fig E2 (available in the Online
Repository at www.jacionline.org).

Respondents

Respondents were eligible for the REACT study if they met the
inclusion and exclusion criteria summarized in Table I. For asthma
medication use, respondents were included if they were taking (1)
an oral steroid (minimum of 2 courses in the past 12 months) or (2)
a short-acting [3-agonist and at least 2 additional long-term control-
lers, suggesting moderate-to-severe persistent asthma (as defined
by 2004 Global Initiative for Asthma guidelines, steps 3 and 4, re-
spectively). Long-term controller use was based on patient selection
from 4 medication categories (inhaled corticosteroids, long-acting 3-
agonists, leukotriene modifiers, and methylxanthines) and an option
indicating oral steroid use. Of the 1812 patients included in the
REACT study, only 1.1% were not taking either an inhaled cortico-
steroid or had 2 courses of oral steroids.

A total of 1909 patients met the inclusion criteria for the study.
Respondents who checked the same response value on greater than
70% of the questions were removed (n = 77). Additionally, patients
who did not complete the 5-item Asthma Control Test (ACT) were
excluded (n = 20), resulting in a total of 1812 respondents in the final
sample.
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Statistical analysis

A respondent’s level of asthma control was based on the 5-item
ACT; a score of 5 to 19 indicated that the respondent’s asthma were
uncontrolled, and a score of 20 to 25 indicated that the respondent’s
asthma were controlled.'' Univariable logistic regression was used to
assess the association between each individual variable and the binary
outcome measure of asthma control; stepwise multiple logistic re-
gression was then used to assess which variables were independently
associated with asthma control. Five key demographic variables (age,
race, sex, household income, and education) were forced into the
model, whereas remaining factors were entered into the model one
at a time if they met the model inclusion a level threshold of
0.05. Odds ratios, 95% CIs, and P values based on the Wald X2
test were computed by using SAS PROC SURVEYLOGISTIC. No
adjustments were made for multiple comparisons. All analyses
were conducted with SAS version 9.1 software (SAS Institute, Inc,
Cary, NC).

RESULTS
Univariate analysis

A total of 1812 patients were included in this study;
of these patients, 809 (45%) had controlled asthma, and
1003 (55%) had uncontrolled asthma. Demographics and
disease characteristics for these patients are shown in
Table II. Patients with controlled and uncontrolled asthma
were similar with regard to age, race/ethnicity, and type
of residence. A higher proportion of female than male
patients was seen in both groups, but among male pa-
tients, a higher proportion was in the uncontrolled group.
Patients with uncontrolled asthma were less educated and
had somewhat lower household incomes. A high percent-
age of patients in both groups had health care coverage
(88% of patients with controlled asthma and 86% of pa-
tients with uncontrolled asthma, P = not significant).
Type of health care plan did not differ between the 2
groups; the majority had private insurance (preferred pro-
vider organization and health maintenance organization,
P = not significant for all comparisons; see Fig E3 in
the Online Repository at www.jacionline.org). Patients
with uncontrolled asthma were more likely to have full
medication coverage, whereas patients with controlled
asthma were more likely to have a copayment for their
prescription medication.

About 17% of patients in each group were current
smokers. More than half of patients with uncontrolled
asthma and 38% of patients with controlled asthma
reported having had an asthma attack during which they
feared for their lives. About one third of patients with
uncontrolled asthma and about one fourth of patients with
controlled asthma reported ever receiving a personalized
asthma action plan from their physician as part of their
asthma care.

There were no differences in treating physician spe-
cialty between patients with controlled and uncontrolled
asthma; the majority in both groups was under the care of a
family physician or internist for their asthma (P = not sig-
nificant for all comparisons, Fig 1). Most patients (60.6%
of patients with controlled asthma and 84.6% of patients
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TABLE Il. Patient demographics and disease characteris-
tics for 809 patients with controlled asthma versus 1003
patients with uncontrolled asthma*

Controlled Uncontrolled P

Characteristic asthma asthma value
Age (y)
18-24 14.1 15.7 NS
25-34 17.5 21.8
35-44 20.5 233
45-54 22.4 18.7
55-64 11.6 9.2
>65 14.0 11.4
Sex .04
Male 36.5 43.6
Female 63.5 56.4
Race/ethnicity
White 70.7 62.8 NS
Black/African American 9.1 10.7
Hispanic 12.3 20.0
Asian 4.7 33
Native American 1.1 1.0
Prefer not to say 2.1 2.3
Educationf
Less than college 51.2 61.5 .003
College or more 48.8 38.5
Type of residence NS
Urban 243 29.0
Suburban 53.4 48.7
Rural 22.3 22.3
Household income
before taxes
<$75,000 70.2 71.3 .02
>$75,000 29.8 22.7
Health insurance coverage 88.0 85.8 NS
Type of insurance NS
HMO 27.7 27.2
PPO 36.0 30.0
Traditional 12.1 12.2
Medicare 15.3 17.5
Medicaid 4.7 7.8
Other 42 5.4
How health insurance covers: .001
Cost of prescription drugs
No coverage 4.6 6.9
Full coverage 7.1 17.4
Requires copayment 75.6 62.8
Depends on medication 12.7 12.9
Current cigarette smoking 16.8 17.4 NS
Asthma attack that caused 37.9 54.0 <.0001
fear for life
Ever received a personalized 26.4 349 .008

asthma action plan from
physician for asthma
management

NS, Not significant; HMO, health maintenance organization; PPO, preferred
provider organization.

*Data are presented as weighted percentages.

TThe “college or more” category includes completed university or college
and postgraduate studies; the “less than college™ category includes high
school or less, some university or college, and vocational/technical studies.
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FIG 1. Treating physician for patients with controlled asthma and
uncontrolled asthma. There were no statistically significant differ-
ences in treating specialty between the controlled and uncon-
trolled groups.

with uncontrolled asthma, P < .0001) visited their primary
caregiver 2 or more times in the past year for their asthma,
with some patients visiting 7 or more times (4.4% of
patients with controlled asthma and 13.3% of patients
with uncontrolled asthma, P < .0001).

In general, medication regimens most commonly used
in patients with controlled asthma and patients with
uncontrolled asthma were similar; the majority in each
group (60% of patients with controlled asthma and nearly
50% of patients with uncontrolled asthma) were taking an
inhaled corticosteroid and long-acting [3-agonist (Fig 2).
About 20% of patients with controlled asthma and 18%
of patients with uncontrolled asthma were taking an in-
haled corticosteroid, long-acting [(3-agonist, and leukotri-
ene modifier. However, about twice as many patients
with uncontrolled asthma were taking an oral steroid alone
or in combination with another medication compared with
patients with controlled asthma (17% vs 8%, respectively;
P < .0001). More than half (56.6%) of patients with un-
controlled asthma and about a third (29.6%) of patients
with controlled asthma reported taking their asthma med-
ications more frequently than prescribed.

Patients with uncontrolled asthma were significantly
more likely to have gastroesophageal reflux disease
(GERD; 30.7% vs 22.3%, P = .006) and chronic sinusitis
(29.9% vs 22.9%, P = .02); there was borderline signifi-
cance for high blood pressure (32.6% vs 26.2%, P =
.05). The proportion of patients with controlled asthma
and patients with uncontrolled asthma with each condition
who were being treated with a prescription medication
for their comorbidity was comparable (data not shown).
The full range of comorbidities tested is available in
Table El (available in the Online Repository at www.
jacionline.org).

Patients with uncontrolled asthma reported signifi-
cantly higher rates of health care use than patients with

J ALLERGY CLIN IMMUNOL
umm 2007

controlled asthma for all measures (Table III). The propor-
tion of patients reporting 2 or more emergency department
visits or hospitalizations or 3 or more missed days of work/
school because of their asthma in the past year was more
than 3 times greater in patients with uncontrolled asthma
than in patients with controlled asthma (P < .0001 for
each health care use comparison); patients with uncon-
trolled asthma also demonstrated significantly higher rates
of unscheduled physician’s office visits (P < .0001).

Multivariable analysis

Multivariable analysis of the demographics and com-
orbid conditions described above identified several
independent factors associated with uncontrolled asthma.
Younger age, Hispanic race, male sex, lower income, and
lower education level were each individually associated
with increased risk of uncontrolled disease (Table IV).
Chronic sinusitis, high blood pressure, and GERD were
independently associated with uncontrolled asthma.
Interactions between race and other socioeconomic varia-
bles (ie, education and household income) were tested,
and none were detected.

DISCUSSION

To our knowledge, the REACT study is the first to
assess the prevalence of uncontrolled asthma in the United
States in a nationally representative sample of asthma
patients taking standard asthma medications. It is also the
first study to use multivariable analyses to examine factors
associated with uncontrolled disease in a nationally rep-
resentative sample of treated American asthma patients.
Because patients with more severe asthma confer the
highest economic burden in asthma care,'>!3 we focused
on patients in the United States who were using 2 or more
controller medications, suggesting moderate persistent
asthma or severe persistent asthma according to the 2004
Global Initiative for Asthma guidelines, steps 3 and 4,
respectively. 14

We observed a high rate of uncontrolled asthma (55%)
and health care use, despite evidence of receiving care in
accordance with currently accepted guidelines. We also
identified certain demographics and comorbidities in-
dependently associated with uncontrolled disease, includ-
ing GERD, chronic sinusitis, and high blood pressure.
Unlike previous studies that focused primarily on burden
of disease in patients with low socioeconomic status and
limited access to health care, this study assessed asthma-
related morbidity patterns in a population with health care
coverage who reported regular visits to their physician and
who were receiving standard asthma medications. Find-
ings in this study are also generalizable to the US popu-
lation. According to the US Census Bureau, the estimate
of the uninsured population in the United States is 46.6
million." Applying the current US population estimate of
300 million to this figure, 15.5% of Americans are unin-
sured, or alternatively, 84.5% are insured. Our estimate
of 86% to 88% insured in the REACT study is
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Bl ICS +LABA

[ ICS + LABA + LTRA
O 1CS + LTRA
S [ Non-OS, other combination
O oS alone

B 0S combination

ICS + LABA

ICS + LABA
+LTRA
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18.3%

Controlled Asthma, n=809
(45% of study population)

Uncontrolled Asthma, n=1003
(55% of study population)

FIG 2. Asthma medication regimens for patients with controlled asthma (n = 809) and patients with
uncontrolled asthma (n = 1003). The medication regimens most commonly used in each group were similar;
the majority of patients were taking an inhaled corticosteroid (ICS) and long-acting 3-agonist (LABA). Approx-
imately twice as many patients with uncontrolled asthma were taking an oral steroid (OS) alone or in combi-
nation with another medication (P < .0001). LTRA, Leukotriene modifiers.

TABLE lll. Health care use and missed work/school in 809
patients with controlled asthma and 1003 patients with
uncontrolled asthma

TABLE IV. Multivariable analysis for demographics and
comorbid conditions for 809 patients with controlled
asthma and 1003 patients with uncontrolled asthma*

Controlled Uncontrolled P
Patients* asthma asthma value
Unscheduled physician
office visits due to
asthma in past year
0 (none) 57.0 29.8 <.0001
1-2 31.1 39.0
>3 11.8 31.2
ED visits due to asthma
in past year
0 (none) 89.9 64.0 <.0001
1 5.5 18.6
>2 4.6 17.4
Hospitalizations due to
asthma in past year
0 (none) 96.7 85.6 <.0001
1 2.4 8.7
>2 0.9 5.7
Missed days of work/school
in past year
0 (none) 75.7 47.1 <.0001
1-2 14.4 17.0
>3 9.9 36.0

*Data are presented as weighted percentages.

comparable, suggesting results described in this report can
be extrapolated to the US population.

Results from recent clinical trials suggest that
asthma control can be achieved in a subset of a carefully
tracked study population. In a 1-year prospective trial
(the Gaining Optimal Asthma Control Study), after step-
ping up treatment, almost 30% of patients who received
salmeterol and high-dose fluticasone were unable to

16-19

Variable Odds ratio 95% CI P value
Age (y)
18-44 vs >45 1.61 1.20-2.17 .002
Race
Black/African American 1.34 0.80-2.25 NS
vs white
Hispanic vs white 1.82 1.06-3.14 .03
Asian vs white 0.81 0.43-1.52 NS
Native American 0.87 0.30-2.56 NS
vs white
Other vs white 1.20 0.55-2.63 NS
Sex
Male vs female 1.59 1.19-2.13 .002
Household income
<$75,000 vs >$75,000 1.42 1.03-1.96 .03
Educationt
Less than college vs 1.59 1.20-2.11 .001
college or more
Chronic sinusitis
Yes vs no 1.45 1.06-1.99 .02
High blood pressure
Yes vs no 1.54 1.10-2.15 .01
GERD
Yes vs no 1.51 1.09-2.10 .01

NS, Not significant.

*Higher odds ratio indicates a greater likelihood of having uncontrolled
asthma.

FThe “college or more” category includes completed university or college
and postgraduate studies; the “less than college™ category includes high
school or less, some university or college, and vocational/technical studies.

meet the criteria for well-controlled asthma.'® Another
study evaluating patients with moderate asthma demon-
strated substantial variability in the proportion of asthma
control days achieved with either beclomethasone or mon-
telukast.'® With either class of medication, approximately
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one third of the patients appeared to be unresponsive. In
a similar 12-week trial, approximately one third had no
improvement in their FEV, values when treated with
either beclomethasone or montelukast.'’

Although the populations vary, this study provides an
ideal reference for assessing whether results of these
clinical trials are supported in a real-world setting. Our
results indicate that uncontrolled asthma remains highly
prevalent (55%). This suggests that clinicians should
expect a high rate of uncontrolled disease among patients
with asthma, regardless of their economic status, treatment
regimen, or frequency of physician visits. Our data also
corroborate reports by others who used the ACT score of
19 or less for detecting a high prevalence of patients with
uncontrolled asthma”' and suggest that the ACT might
be a useful tool to identify patients with uncontrolled asthma
in whom excessive health care use might be expected.

An important finding was the rate of severe asthma
attacks despite access to care and recommended therapies.
Greater than 50% of subjects with uncontrolled asthma
and 38% of subjects with controlled asthma reported
having an asthma attack of such severity that they thought
their lives were in danger. These results highlight the
importance of providing patients with clear information on
how to respond to a severe asthma attack. Written asthma
action plans have been associated with decreased emer-
gency department visits, fewer hospitalizations, and im-
proved lung function.”*** Notable was the finding that
74% of patients with controlled asthma and 65% of pa-
tients with uncontrolled asthma reported never having
received an asthma action plan from their physician.

We observed a high frequency of uncontrolled disease,
irrespective of the type of treating physician, suggesting
that poorly controlled asthma may prevail in both primary
care and specialty care settings. Another notable finding
was that chronic sinusitis, high blood pressure, and GERD
were independently associated with uncontrolled asthma.
Previously published information supports these findings
in this study, particularly the high rate of sinusitis and
GERD associated with asthma.>**” Association between
high blood pressure and poorly controlled asthma is not
well established and might warrant further investigation.
It is possible that treatment for high blood pressure with
B-blockers could reduce asthma control. Alternatively,
angiotensin-converting enzyme inhibitors could cause
cough that could either worsen asthma or increase the
perception of uncontrolled asthma.

Multivariable analysis also revealed that younger age,
Hispanic race, male sex, lower income, and lower educa-
tion were independent factors associated with uncon-
trolled disease. To our knowledge, the REACT study is the
first population-based study of a treated cohort of asth-
matic patients to assess the relationship between these
variables and uncontrolled asthma. Interestingly, despite
the REACT cohort representing a population with access
to health care, lower income and lower education, con-
sistent factors associated with asthma and more severe
disease in other populations,zg'31 were significantly asso-
ciated with uncontrolled disease in our study. These data
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suggest that improved health literacy could increase the
proportion of patients with controlled asthma.

Currently, there is no effective or accurate manner in
which to measure true asthma medication adherence.
Medication regimens for asthma care pose particular
adherence problems because of their duration, use of
multiple medications, and periods of symptom remis-
sion.>? As such, nonadherence in children and adults with
asthma is common,>?3? and rates have been reported to
range from 30% to 70%.%% 1t is possible that some of the
uncontrolled disease seen in the REACT study might be
due to poor adherence; however, an accurate and objective
measure of adherence was not feasible given the cross-sec-
tional and self-reported nature of data collection.

Although true adherence with medications in this study
is not known, several observations can be made. First,
most patients had not received a written management plan,
a factor that could influence adherence. Our results also
indicate that asthmatic patients demonstrate variability in
asthma control, even when asthma medications are
reported to be easily available and when patients are
visiting their asthma-care physician on a regular basis.
Furthermore, our study results indicate that uncontrolled
asthma does not appear to track with any one pharmaco-
logic treatment approach. The fact that more than half of
patients with uncontrolled asthma reported taking their
asthma medications more frequently than prescribed
might reflect poorly controlled asthma and an effort to
relieve symptoms.

Our survey results underscore the need for greater
emphasis on the management of patients with uncon-
trolled asthma. Clinicians should be aware that a signif-
icant proportion of patients have uncontrolled disease,
despite treatment in accordance with established guide-
lines. It is well established that pulmonary function testing
and current asthma symptoms alone might not accurately
reflect the level of asthma severity or control.”’2*3? Our
findings support the need for a more global ongoing
assessment of asthma severity and control, including
asthma-related health care use and medication use. Addi-
tionally, a formal asthma control assessment (using such
instruments as the ACT) should be conducted at each
clinical visit, with comparative assessments over time to
improve the likelihood of achieving optimal asthma
control.

One of the limitations of this study is the accuracy of
self-reported data, such as when reporting comorbidities,
which might vary with the patient’s ability to recall
specific information. Different levels of computer exper-
tise among respondents can also be a source of error or
nonresponse. Participants willing to take the time to
complete the survey might not represent the typical
computer user in the general public.° However, it would
be expected that such potential response bias would also
be intrinsic to random-digit dialing and other survey meth-
odologies. Current research suggests that online users are
starting to mirror the US Census.’ The ability to obtain
representative samples using more traditional sampling
methods, such as random-digit dialing, is becoming
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increasingly difficult because of low cooperation rates and
advances in communications technology (eg, multiple
phone lines, call screening, blocking, beepers, and cellu-
lar/mobile phones). Only a small percentage of random-
digit dialing surveys currently obtain a response of greater
than 70%, and surveys that involve household screening
have even lower overall response rates.*”

Data once collected by using other survey methods are
now being collected in large-scale Web-based surveys.*'
The Internet allowed us to access a very large number of
survey respondents. The growing use of Internet users
(47% increase between 2000 and 2003),** with 75% of
Americans using the Internet in 2004," provides survey
researchers with a large population of willing participants.
Web-based research offers the ability to ensure the repre-
sentativeness of Internet users and the US population by
using samples from panels that include millions of individ-
uals (>3.4 million US adults, roughly 1.5% of all US
adults in our study). In addition, these samples can be bal-
anced and weighted, as was done in the current study, to
ensure proper representation of the overall population of
interest, as defined by current American population demo-
graphics. Web-based surveys also allow higher and faster
response rates compared with other types of surveys.®

Asthma-related morbidity remains high, despite a con-
certed effort by the National Asthma Education and
Prevention Program and other organizations to promote
awareness through education and to advance therapeutic
standards with emphasis on daily preventive management.
The REACT study shows that even with access to health
care, patients prescribed therapy that is recommended for
moderate-to-severe asthma still demonstrate high rates of
uncontrolled asthma (55%). Our survey results highlight
the critical need for improved asthma care, including a
more global evaluation of asthma control, implementation
of asthma treatment plans, and addressing comorbid
conditions (GERD, chronic sinusitis, and high blood
pressure) as interventions to improve asthma control in
patients with moderate-to-severe asthma.
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