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How Do Perceptions of Asthma Control and Severity
Relate to Indicators of Asthma Status and Treatment

Recommendations by Pediatricians?

Seifu Demissie, M.D.,1 Kristin A. Riekert, Ph.D.,2 Michelle N. Eakin, Ph.D.,2 Andrew Bilderback, M.S.,2

Gregory B. Diette, M.D., M.H.S.,2,3 and Sande O. Okelo, M.D., Ph.D.4

Background: According to National Institutes of Health (NIH) guidelines, asthma control and severity are
unique constructs. Little is known about how asthma control and severity are distinguished by pediatricians and
if they influence treatment recommendations.
Methods: We conducted a random-sample survey of 500 pediatricians using patient vignettes with different
asthma status indicators (recent hospitalization, parental report of bother from asthma, frequent symptoms,
parental report of worsening asthma, and wheeze during physical exam) and a visual analog scale (VAS) to rate
control and severity. Regression models assessed the independent effects of these indicators on asthma control
and severity ratings, and the effects of these ratings on treatment recommendations.
Results: A total of 270 respondents provided usable data. Compared to patients with well-controlled asthma: (1)
medication intensity influenced only severity ratings; (2) frequent symptoms and recent hospitalization influ-
enced control and severity ratings; (3) wheeze and bother influenced control ratings only ( p < 0.001 for all
comparisons); (4) a report of worse asthma did not significantly affect any ratings ( p > 0.2). Poorer VAS control
ratings were associated with recommendations to step-up treatment (odds ratio [OR] 2.61, 95% confidence
interval [CI], 2.2–3.1, p < 0.001), but more severe VAS ratings were not (OR 1.02, 95% CI, 0.9–1.2, p = 0.8).
Recommendations to step-down treatment were associated with poorer VAS control ratings (OR 0.70, 95% CI,
0.6–0.8, p < 0.001) and more severe VAS ratings (OR 0.82, 95% CI, 0.7–0.9, p < 0.001).
Conclusions: Pediatricians who step-up asthma treatment base their assessments on asthma control, while
assessments of both control and severity factor into their decision to step-down asthma therapy.

Introduction

The asthma guidelines of the third expert panel report
(EPR-3) of the National Asthma Education and Pre-

vention Program published by the National Institutes of
Health (NIH) recommend that clinicians use the patient’s
level of asthma control and/or severity to make decisions
to step-up or step-down asthma controller medications.1

Asthma control is defined in the guidelines as the degree to
which manifestations of asthma are minimized, while
asthma severity is the intrinsic intensity of the disease
process.1–3 Although these are unique constructs, guide-
lines suggest that clinicians use the same indicators of
asthma status, including symptoms, short-acting beta2 ag-
onist use, functional limitations and exacerbations requir-
ing oral corticosteroids,1,3 as a basis for the treatment of
asthma.

We have previously shown that primary care pediatri-
cians utilize a combination of guideline-based and non-
guideline-based clinical criteria (see Fig. 1) to treat asthma.4

However, we did not examine how these clinical criteria
influenced assessments of asthma control and severity, or
how asthma control and severity influenced treatment deci-
sions by these pediatricians. There is little published evi-
dence about what clinical criteria pediatricians do use to
determine asthma control or severity, or how they incorpo-
rate those determinations into treatment decisions. The
published studies highlighting pediatrician ‘‘non-adherence’’
to asthma guidelines have not explored the evaluation and
decision-making processes of these clinicians. It would be
valuable to know if there is a disconnect between asthma
guidelines and pediatricians in the notions of control and
severity, and how those are to be used to treat patients with
asthma.

1Department of Pediatrics and 2Department of Medicine, The Johns Hopkins University School of Medicine, Baltimore, Maryland.
3Department of Epidemiology, The Johns Hopkins Bloomberg School of Public Health, Baltimore, Maryland.
4Department of Pediatrics, David Geffen School of Medicine at UCLA, Los Angeles, California.

PEDIATRIC ALLERGY, IMMUNOLOGY, AND PULMONOLOGY
Volume XX, Number X, 2012
ª Mary Ann Liebert, Inc.
DOI: 10.1089/ped.2011.0107

111



Additionally, a number of studies have explored the
concepts of asthma control or severity, but have not exam-
ined if or how pediatricians distinguish asthma control from
severity.5–10 Furthermore, it is unknown if asthma control
assessments have a greater impact on clinician treatment
decision making than asthma severity assessments. The
purpose of this study was to evaluate how indicators of
asthma status influence physician ratings of asthma control
and asthma severity, if these indicators of asthma status are
used differently to distinguish asthma control from asthma
severity, and how perceptions of asthma control and severity
relate to physician recommendations to change asthma
therapy.

Methods and Materials

Study population and recruitment procedures

This study was a cross-sectional survey using clinical vi-
gnettes to evaluate the importance of various indicators of
asthma health on pediatricians’ asthma management prac-
tices.11,12 A total of 500 pediatricians, who were fellows of

the American Academy of Pediatrics (AAP) and living in the
United States, were randomly selected to receive the survey.
For this analysis, we excluded pediatricians who reported
they do not provide asthma care to children and those who
did not report seeing at least one asthma patient per week in
their practice. A complete description of the study design has
been reported previously.4

Questionnaire

Standardized clinical vignettes of patients between 5 and
10 years of age returning for a 3-month follow-up clinical
visit were used as a means of evaluating pediatrician as-
sessments of asthma control and asthma severity, as well as
treatment practices (to step-up or step-down asthma treat-
ment). The vignettes were created to examine the influence of
a variety of indicators of asthma status (Table 1).4,13,14 The
indicators were selected through the qualitative analysis of
focus groups of: (1) adult and teenage African American
asthma patients recruited through local community centers
in Baltimore, Maryland, and from a patient asthma educa-
tion program at Howard University, Washington, DC; (2)

FIG. 1. Classification of
asthma status indicators ac-
cording to 2007 NAEPP EPR-
3 asthma guidelines. NAEPP
EPR-3, National Asthma
Education and Prevention
Program third expert panel
report.

Table 1. Concept Map of Vignettes

Vignette name Treatment intensity Wheeze Bother Direction Acute care Frequency of symptoms

Low-intensity Reference1 Low No No Unchanged No Symptoms once per 2 weeks
Wheeze Low Yes No Unchanged No Symptoms once per 2 weeks
Bother Low No Yes Unchanged No Symptoms once per 2 weeks
Worse Low No No Worse No Symptoms once per 2 weeks
Hospitalized Low No No Unchanged Yes Symptoms once per 2 weeks
Frequent symptoms Low No No Unchanged No Symptoms 4–5 times per week
High-intensity High No No Unchanged No Symptoms once per 2 weeks

Bold type indicates factor of interest for each vignette.
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primary care providers (internists, family practitioners, pe-
diatricians); and (3) specialist physicians (pulmonologists,
allergists, pediatricians, and geriatricians) from the Johns
Hopkins Community Physicians, Howard University and
Charter Health Plan (HMO; Washington, DC) who treat
asthma patients.4,13,15 Based on feedback from these focus
groups, four clinical indicators important for the assessment
of asthma disease activity were established (see descriptions
below). A fifth clinical indicator was developed based on
subsequent semi-structured interviews with pediatric pul-
monologists from the Johns Hopkins Children’s Center
about the content of the vignettes. The following five indi-
cators were included in the vignettes:

� Frequent symptoms: wheeze and albuterol use 4 to 5 days
per week;

� Wheeze: the presence of faint wheeze on physical exami-
nation;

� Hospitalization: asthma hospitalization 6 months ago;
� Bother: parental report of being bothered by the child’s

asthma;
� Direction: parental report of the child doing worse since the

last clinic visit 3 months earlier.

A vignette without any of the above indicators (the ‘‘ref-
erence’’ vignette) was also created for comparison of assess-
ments (e.g., asthma control) and treatment recommendations
(e.g., to step-up treatment).

For each vignette, there were two possible medication
regimens reported: (1) a low-intensity regimen of fluticasone
44 mcg (2 puffs twice daily), or (2) a high-intensity regimen
of fluticasone 220 mcg (2 puffs twice daily), a long-acting
inhaled b-agonist and a leukotriene modifier.

Various combinations of the indicators of asthma sta-
tus and medication regimens were used to construct the
vignettes (see Table 1). Each pediatrician received four
vignettes, as the burden of a longer survey was expected to
reduce the response rate.16,17 Each physician received two
standard vignettes without any indicators of abnormal
asthma status (one each of the low-intensity medication
regimen and the high-intensity medication regimen) and two
randomly selected vignettes. The two standard vignettes
were originally constructed to represent baseline compari-
sons for all other vignettes in terms of recommendations to
step-up (well-controlled symptoms, low-intensity therapy,
asthma unchanged from last visit, no hospitalizations in the
past 6 months, and parent not bothered by asthma ) and

step-down treatment (similar patient on high-intensity ther-
apy). In the current analysis, we have used the low-intensity
scenario as the reference for all comparisons. The complete
vignettes are provided in the online supplement.

For each vignette, pediatricians were asked to estimate the
patient’s level of asthma control and asthma severity on a
Visual Analog Scale (VAS). Each VAS was a 10 cm line an-
chored by description of control (‘‘excellent’’ and ‘‘poor’’) and
severity (‘‘mild’’ and ‘‘severe’’; Fig. 2). By placing a mark on
the VAS, pediatricians indicated the level of asthma control
and the level of asthma severity. Lower VAS scores indicated
better asthma control or less asthma severity, respectively.
Pediatricians were also asked to choose a treatment recom-
mendation for each vignette: step-up treatment, step-down
treatment, or to leave the current medications unchanged.

Analysis

Means and proportions were used to describe the par-
ticipant characteristics. Linear regression was used to ex-
amine influence of each asthma status indicator on clinician
ratings of asthma control and severity in comparison to the
reference vignette. Multivariable linear regression models
were also constructed to test the independent effect of each
asthma status indicator on control and severity ratings, while
controlling for the other asthma indicators. Multivariable
logistic regression models were constructed to assess the
independent effects of mean ratings of control and severity
on treatment recommendations (step-up or step-down ther-
apy) after adjusting for asthma status indicators. Statistical
computations were performed using Stata 10 statistical
software (StataCorp, College Station, TX).

Results

Respondent characteristics

A total of 335 pediatricians completed the survey, giving a
69% response rate. After excluding 65 pediatricians who re-
ported not seeing at least one asthma patient a week, there
were 270 pediatricians included for this analysis. There were no
significant demographic differences between excluded pedia-
tricians and the final sample. A majority of the pediatricians
were female (57.1%), were employed in a private practice
(69.9%), and rated their asthma treatment experience as mod-
erate (64.9%; Table 2). Slightly less than half of the respondents
(45%) reported treating more than 10 asthma patients per week.

FIG. 2. Sample Visual Ana-
log Scale (VAS). Each VAS
was a 10 cm line anchored by
description of control (‘‘ex-
cellent’’ and ‘‘poor’’) and se-
verity (‘‘mild’’ and ‘‘severe’’;
Fig. 1). Respondent ratings of
asthma control and severity
were determined by measur-
ing from the left anchor (‘‘ex-
cellent’’ or ‘‘mild’’) to the
location of the ‘‘x’’ placed by
the respondent on the VAS
scale. Lower VAS scores in-
dicated better asthma control
or less asthma severity re-
spectively.
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Asthma control ratings

The presence of frequent symptoms was associated with
the worst asthma control ratings (Table 3). The mean VAS
score for asthma control was also significantly lower in the
vignette with patient report of bother (3.07; 95% CI, 2.85–
3.58) compared to the low intensity reference vignette (2.25;
95% CI, 2.02–2.49, p < 0.001). This is similar in magnitude to
the effect of report of wheeze 4–5 days per week (3.21; 95%
CI, 2.85–3.58, p < 0.001). Asthma control was also rated sig-
nificantly more poorly than in the reference vignette for a
report hospitalization 6 months earlier ( p < 0.001), but not if a
parent reported that the child’s asthma was worse than at the
prior visit ( p = 0.8).

Asthma severity ratings

As with control ratings, frequent symptoms were associ-
ated with the most severe asthma ratings ( p < 0.001) com-

pared to the reference vignette. High medication intensity
and prior hospitalization were also associated with signifi-
cantly more severe asthma ratings ( p < 0.001), while parental
reports of worse asthma, being bothered about the child’s
asthma, and wheeze on exam did not significantly influence
asthma severity ratings.

Influence of asthma control and severity
ratings on treatment recommendations

Stepping-up and stepping-down treatment were both
significantly associated with control ratings, while severity
ratings were associated only with recommendations to step-
down treatment. Specifically, a 1 cm increase in the VAS
ratings toward poorer control was independently associated
with physician recommendations to step-up treatment (odds
ratio [OR] 2.61, 95% CI, 2.2–3.1, p < 0.001), while a 1 cm in-
crease in the VAS ratings toward more severe asthma was
not significantly associated with recommendations to step-
up treatment (OR 1.02, 95% CI, 0.9–1.2, p = 0.8). In terms of
recommendations to step-down treatment, a 1 cm increase in
VAS ratings toward poorer control (OR 0.70, 95% CI, 0.6–0.8,
p < 0.001) and toward more severe asthma (OR 0.82, 95% CI,
0.7–0.9, p < 0.001) was independently associated with rec-
ommendations to step-down therapy.

Discussion

This study provides evidence that pediatricians incorpo-
rate multiple dimensions of asthma health into their assess-
ments of asthma control and severity. Some of these
dimensions of asthma health are reflected in current asthma
guideline assessment algorithms (acute care, frequent
symptoms, wheeze on exam, and medication intensity),
while ‘‘bother’’ is not. Previous findings indicate that
‘‘bother’’ is influential in treatment decisions by pediatri-
cians,4 while our current findings indicate that ‘‘bother’’ is
influential in pediatrician perceptions of disease severity. The
EPR-3 asthma guidelines recommend monitoring patient
quality of life, and state that ‘‘. perceptions and experiences
of patients must be assessed directly and not imputed from

Table 2. Physician Sociodemographics

and Practice Characteristics

Physician characteristic (n = 270) Pediatricians %

Female 57.1
Primary employer

Private practice 69.9
University medical school 4.5
Community hospital 12.3
Government 2.6
Managed care 7.8
Other 3.0

Experience treating asthma
Extensive 33.7
Moderate 64.9
Limited 1.5

Weekly volume of asthma patients
1–5 per week 21.2
6–10 per week 33.7
11–20 per week 25.0
> 20 per week 20.4

Table 3. Mean VAS Ratings
a

of Asthma Control and Asthma Severity For Each Asthma Status Indicator

Asthma status indicators
Mean VAS asthma

control rating (95%CI) p valueb
Mean VAS asthma

severity rating (95%CI) p valueb

Low intensity medication regimen 2.25 — 2.88 —
(reference vignette)

(n = 186)
(2.02, 2.49) (2.60, 3.15)

Wheeze 3.21 < 0.001 3.12 0.348
(n = 79) (2.85, 3.58) (2.69, 3.54)
Bother 3.07 < 0.001 3.20 0.209
(n = 77) (2.70, 3.43) (2.77, 3.63)
Worse 2.19 0.798 2.55 0.241
(n = 61) (1.78, 2.61) (2.07, 3.03)
Acute care 3.42 < 0.001 4.81 < 0.001
(n = 61) (3.01, 3.83) (4.33, 5.30)
Frequent symptoms 8.30 < 0.001 6.47 < 0.001
(n = 61) (7.89, 8.71) (5.99, 6.96)
High intensity medication regimen 2.13 0.406 6.02 < 0.001
(n = 269) (1.93, 2.32) (5.79, 6.25)

aRatings were obtained from multivariable linear regression analyses that included each asthma status indicator in the model.
bFor comparison of each indicator of asthma status to the reference vignette.
VAS, visual analog scale.
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measures of clinical status.’’18 Before creating the vignettes,
we conducted patient focus groups from whom the sugges-
tion of assessing disease burden or ‘‘bother’’ is important; it
is one means of learning the patient’s personal experience
with asthma that is meaningful to them. The focus group
participants indicated that ‘‘bother’’ is important for doctors
to know about when treating them. We realize that further
work is needed to better understand and define the concept
of ‘‘bother,’’ but the fact that it does influence asthma as-
sessments and treatment decisions by pediatricians suggests
that it is worth considering.

Of note, there was one clinical indicator—direction (a
parental report that the child’s asthma had worsened)—
that did not significantly influence control or severity
ratings. However, in a previous analysis of this data, a
parental report of ‘‘worse’’ asthma was associated with
reluctance to step-down treatment.4 This suggests that the
treatment decisions made by this group of pediatricians
are not mediated solely by perceptions of asthma control
or severity. ‘‘Direction’’ of asthma status is not an asthma-
guideline-based criterion for determining control or se-
verity, nor is it a quantifiable measure of disease status,
suggesting that subjective patient evaluations can also be
meaningful determinants of treatment decisions by pe-
diatricians. Subjective evaluations of patients are likely
made by clinicians,19–23 but their influence on treatment
decisions in asthma remains to be further explained.

We also observed that pediatricians do distinguish asth-
ma control from asthma severity. Given that the terms have
been used interchangeably in the past, it is valuable to know
that there is agreement between practicing pediatricians and
the EPR-3 asthma guidelines that asthma control and se-
verity are distinct constructs. When all else is equal, these
pediatricians used treatment intensity to assess a person’s
level of severity but not control. Although this approach is
recommended in current asthma guidelines, our findings
provide evidence to support this practice among primary
care pediatricians, who care for the majority of children with
asthma in the United States. Pediatricians use a combination
of guideline- and non-guideline-based criteria (see Fig. 1)
when assessing asthma control, while they exclusively use
guideline-based criteria to determine asthma severity. Spe-
cifically, a combination of symptom frequency, history of
hospitalizations for asthma, wheezing on exam, and a pa-
rental report of disease burden (‘‘bother’’) are incorporated
into assessments of control, while excluding ‘‘bother’’ and
wheeze to determine severity. This approach would be
consistent with distinguishing a labile construct (control)
from a fixed construct (severity). So although there seems to
be evidence for agreement on the concepts of control and
severity between the pediatricians in this study and the EPR-
3 guidelines, how criteria are utilized to make a determina-
tion differs slightly, with the use of ‘‘bother’’ as an additional
dimension of control not incorporated into current guideline
assessment algorithms.

Symptom frequency had the greatest change in both
control and severity ratings, suggesting that these pediatri-
cians rely heavily on symptom reporting when determining
a patient’s control and severity and to make treatment de-
cisions. Accurate assessments of symptom frequency, there-
fore, may be crucial to treatment decision making by
clinicians. A measure that includes valid assessments of
symptom frequency and other asthma indicators used by

clinicians may hold clinical value as a strategy for increasing
adherence to guideline recommended therapy and reducing
asthma morbidity.

This study does suggest that asthma control and se-
verity are mediating factors in the treatment decisions by
pediatricians. In a previous analysis of this data, we ex-
plored how the clinical indicators of asthma status are
directly linked to treatment decisions.4 In this analysis, we
have shown how these clinical indicators relate to assess-
ments of control and severity, and how control and se-
verity assessments determine treatment decisions. These
results are consistent with and provide empirical support
for the guideline-based approach of treatment based on
evaluations of asthma control and severity. However, our
findings also suggest that asthma control and severity are
used differently by clinicians in titrating asthma medica-
tions. As suggested by NIH guidelines, we found that
ratings of poorer asthma control resulted in significantly
higher odds of stepping-up treatment, as well as lower
odds of stepping-down. However, current asthma guide-
lines do not offer direction on how to incorporate severity
assessments into decisions to titrate treatment for those
already on controller medications (e.g., how much to step-
down or how quickly to step-down for patients with
varying degrees of disease severity in the face of well-
controlled asthma). The pediatricians in this study indi-
cated that severity may be a permanent consideration
throughout the duration of a patient–physician relation-
ship and that more severe disease warrants a more cau-
tious approach to stepping-down treatment—as evidenced
by a generalized reluctance to step-down when a patient is
perceived as having more severe disease. Current EPR-3
national asthma guidelines1 do not incorporate disease
severity into medication titration decisions, so we cannot
state whether the decisions made by these respondents are
correct or incorrect.

In this study, we chose to have participants evaluate
asthma control or severity using a VAS in order not to
force people to respond to arbitrary labels (e.g., inter-
mittent, moderate persistent, etc.) or groupings that
may not reflect the respondent’s thinking. To capture
fully the range of responses, we analyzed the VAS scores
as continuous variables. Some studies have also used this
analytic approach,24–26 while others have created ‘‘cate-
gories’’ of ranges VAS scores.27 We reevaluated VAS
scores in this study by creating categories (0–2.5; > 2.5–
5.0; > 5.0–7.5; > 7.5–10 cm) and observed the same effect
of clinical factors on pediatrician ratings of control and
severity (data not shown). Others have observed no dif-
ference findings when comparing a continuous and cate-
gorical approach to analyzing VAS scores.28 We have
opted for the continuous approach because we do not
know if equal divisions of the VAS scale actually repre-
sent what the physician or NIH asthma guidelines in-
tended.

There are potential limitations to this study. First, a
vignette-based approach may not reflect all of the realities of
a clinical encounter (e.g., poor patient–physician communi-
cation). However, vignettes are useful for isolating factors of
interest and understanding how physicians incorporate such
information into decision making.13,29–34 Second, our find-
ings may not be generalizable to non-AAP pediatricians and
to non-pediatricians, but AAP pediatricians represent a
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significant portion of clinicians providing care to children in
the United States.35

In conclusion, our study suggests that the criteria used
to classify asthma control could be expanded to include
subjective patient valuations (i.e., bother), that a stan-
dardized approach to incorporating severity determina-
tions into titration of controller medications would be
consistent with current pediatrician practices and that
when provided with sufficient patient information, pedia-
tricians do make clinical decisions consistent with asthma
guidelines. Therefore, a clinical decision-support tool to
facilitate the accurate and complete collection of patient
data during routine clinical encounters could be beneficial
in assuring more accurate assessments of control and se-
verity, making it easier for clinicians to provide appro-
priate treatment of patients with uncontrolled asthma, and
reconciling differences between current and recommended
asthma care.
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