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Background: The Seattle Asthma Severity and Control Questionnaire (SASCQ) was designed as a short, sensitive, and
quantitative measure of asthma severity, impairment, and risk.

Objectives: To evaluate the distribution of responses to the SASCQ in a diverse asthma population and to determine whether
the questionnaire is associated with other measures of asthma severity and control.

Methods: A cross-sectional study of 188 asthmatic patients was conducted in a large academic primary care network. Asthma
severity was confirmed in a subgroup of 44 patients by means of an in-person interview and lung function measurement.

Results: The SASCQ score had a nearly normal distribution across the heterogeneous population and less of a floor effect than
the number of asthma-free days. The SASCQ score showed a higher symptom burden in the mildest asthmatic patients compared
with nonasthmatic controls. Asthma severity evaluated using the questionnaire was correlated with asthma severity evaluated by
means of in-person interview and with controller medication class. The SASCQ score was associated with primary care visits
for asthma, emergency department treatment for asthma, days missed from work, and confidence to control asthma symptoms;
the associations between these measures of impairment and risk were all stronger for the SASCQ score than for asthma-free days.

Conclusions: The SASCQ is a quantitative measure of asthma that accurately discriminates between established levels of
asthma severity and that is associated with other measures of asthma control and risk.
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INTRODUCTION
Persistent asthma is responsible for substantial morbidity,
mortality, and economic cost.1 Preventive therapy can re-
duce the morbidity,2 mortality,3 and economic costs4 of
asthma. The National Asthma Education and Prevention
Program (NAEPP) guidelines5,6 provide a framework for
asthma therapy based on severity and for reevaluation of
control in response to treatment. Despite introduction of
these guidelines, asthma control is not achieved in many
patients.7 A barrier to effective application of the NAEPP
guidelines is that primary care and subspecialty physicians
frequently do not classify asthma severity correctly.8 Once
therapy is applied, asthma control should be reassessed in

response to therapy. We were motivated to develop a new
questionnaire that would measure asthma severity and
control during a quality improvement project in a primary
care network. Although several questionnaires have been
developed to evaluate asthma control,9 –11 a short valid
questionnaire evaluating asthma severity based on the
NAEPP guidelines as well as asthma control has not been
developed.

The Seattle Asthma Severity and Control Questionnaire
(SASCQ) was designed to provide an estimate of asthma
severity based on the NAEPP guidelines and quantitative
measurements of each domain of asthma control (ie, noc-
turnal symptoms, daytime symptoms, activity limitation,
exacerbation frequency, and reliever medication use). The
questionnaire was also designed to lack floor or ceiling
effects and to be sensitive to small differences among
asthmatic patients with different levels of asthma severity
and control. In this initial test of the SASCQ, we con-
ducted a cross-sectional study in a large primary care
network composed of 10 clinics affiliated with the Uni-
versity of Washington. We sought to (1) characterize the
distribution of responses on the SASCQ in individuals
with and without asthma, (2) determine the accuracy of the
questionnaire to evaluate asthma severity, and (3) deter-
mine whether the SASCQ summary score is associated
with other measures of asthma severity, control, and health
care utilization.
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METHODS

Design and Content Validation of the SASCQ
The questionnaire is designed to measure 2 constructs,
asthma severity and control, in a manner that is quantitative,
is sensitive to small differences in asthma control, and can be
used to classify asthma severity according to the NAEPP II
classification system (Appendix 1). The SASCQ domains are
nocturnal symptoms, daytime symptoms, activity limitation,
exacerbation frequency, and bronchodilator use. Each of the
5 questions has a quantitative scale from 0 to 5 in which the
range of possible answers was calibrated to provide a distri-
bution of responses that differentiates patients with different
levels of control and severity. The SASCQ summary score is
the sum of the responses to the 5 individual questions (range,
0–25), with a higher score indicating better asthma control.
The SASCQ asthma severity score is based on an algorithm
that uses cutoff points on each SASCQ question to categorize
patients into steps 1 to 4 of the NAEPP guidelines (Appendix
2). The severity algorithm includes peak expiratory flow rate
(PEFR) and PEFR variability, if available. Overall asthma
severity is defined by the highest step of asthma severity that
is manifest on any individual question of the SASCQ.

We evaluated the content validity of the SASCQ based on
a literature review, our experience interviewing patients in
the clinic, and medical provider feedback on a draft of the
questionnaire. We also convened an expert panel to review
the content and concepts measured in each domain. The
design focus of the SASCQ was on calibrating the range of
possible responses to provide a normal distribution of an-
swers to the individual questions across a broad population
and on providing appropriate cutoff points in the responses to
each question to enable the questionnaire to evaluate guide-
line-based asthma severity.

Study Populations
We conducted a cross-sectional study of asthmatic patients
enrolled in a network of 10 primary care clinics affiliated
with the University of Washington. The University of Wash-
ington institutional review board approved the study proce-
dures. Patients with asthma were identified through electronic
medical records if they had 2 or more physician visits with
asthma on the problem list in the previous year and were
prescribed at least 1 asthma-related medication (eg, �-ago-
nist, inhaled corticosteroid [ICS], leukotriene modifier, or
theophylline) (Fig 1). We constructed a questionnaire that
included the SASCQ, questions about the number of asthma-
free days in the previous 30 days, and the Asthma Care and
Control questionnaire (Appendix 3). The latter includes ques-
tions about use of health services for asthma care, rating of
care received, smoking behavior, confidence in ability to
control asthma symptoms, and number of days that asthma
kept them from their usual activity. Asthmatic patients re-
ceived a single mailing of the questionnaire.

To confirm asthma severity, a subgroup of the respondents
with asthma was recruited for in-person interviews of the
SASCQ with measurement of PEFR by a clinic nurse. To

determine whether the SASCQ specifically distinguishes be-
tween asthmatic and nonasthmatic individuals, a comparison
group of persons with no history of asthma and no history of
other lung disorders was recruited from 1 of the primary care
clinics. Prescribed asthma medications, demographic data,
and the numbers of total primary care and asthma-related
primary care visits were obtained from electronic medical
records.

Criterion and Construct Validation of the SASCQ
The criterion validity of the SASCQ to assess asthma control
was evaluated by determining the correlation of the SASCQ
score with the number of asthma-free days and the rating of
confidence to control asthma symptoms. The number of asth-
ma-free days was used as a comparator because it has been
used as a preferred measure of asthma control in several
well-designed asthma studies in adults and children.13,14 Con-
struct validity of asthma control was evaluated by the corre-
lation between the SASCQ score and the number of days
missed from work, emergency department (ED) visits, and
primary care visits for asthma.

Criterion validity of the SASCQ to measure asthma sever-
ity was determined by comparing asthma severity evaluated
by the questionnaire alone with asthma severity evaluated via
an in-person interview and PEFR measurement in the asthma
subgroup. Construct validity of severity was evaluated in the
whole population by examining the relationship between the
severity evaluated using the questionnaire and the class of
prescribed asthma medications by dividing participants into 3
groups: those who did not use controllers, those who used 1
controller, and those who used multiple daily controllers. The
ability of the SASCQ score to discriminate between asthmatic
and nonasthmatic individuals was evaluated by comparing
the SASQ score in mild intermittent asthmatic patients vs a
group without asthma or allergies.

Statistical Analysis
Differences between patients who completed the SASCQ and
the remaining asthmatic patients in the primary care network
were evaluated using unpaired t tests for continuous variables
and �2 tests for categorical variables. Correlations were eval-
uated using the Pearson correlation coefficient. Differences
between the SASCQ and asthma-free days with measures of
asthma severity and control were evaluated by means of
analysis of variance (ANOVA) with the Tukey post hoc test
to compare differences between individual levels of asthma
severity and control. Differences in the distribution of vari-
ables across levels of severity were evaluated using the �2

test.

RESULTS

Participant Characteristics
Of the 43,203 patients registered in the University of Wash-
ington Physician Network primary care clinics, 888 had
asthma based on the inclusion criteria. One hundred eighty-
eight asthmatic patients (21.2%) completed the SASCQ (Fig
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1). Compared with asthmatic patients who did not complete
the SASCQ, respondents were older and were more likely to
be prescribed controller therapy for asthma (ie, an ICS, leu-
kotriene modifier, or methylxanthine with or without a long-
acting �-agonist [LABA]) (Table 1). There were no signifi-
cant differences between the groups regarding the percentage
receiving a single controller (ie, ICS, leukotriene modifier, or
methylxanthine without a LABA) or multiple controllers (ie,
a combination of �2 agents, including an ICS, leukotriene
modifier, methylxanthine, or LABA). Details of the SASCQ
sample population are given in Table 2.

Characteristics of the SASCQ and the Summary Score
The questionnaire takes approximately 5 minutes to complete
and is easy to use; however, none of the respondents self-
reported PEFR or PEFR variability. The distribution of re-
sponses to each SASCQ question is given in Table 3. When
the questions are combined into the SASCQ summary score,
the distribution across the possible range of responses rea-
sonably approximates a normal distribution (mean, 16.6; me-
dian, 17.0) (Fig 2A). The summary score has some ceiling
effect, with 5.3% of the respondents scoring 25 and 20.7%

Table 1. Comparison of SASCQ Respondents and Nonrespondents

Respondents
(n � 188)

Nonrespondents
(n � 700)

P
value

Age, mean, y 44.0 39.7 .001
Asthma visits per year,

mean, No.
3.3 3.0 .06

Controller therapy, %a 87.2 78.7 .01
Single controller, %b 36.9 33.7 .42
Multiple controllers, %c 50.3 45.0 .20
Inhaled corticosteroid, % 78.6 74.3 .22
Leukotriene modifier, % 34.8 22.6 .001
Methylxanthine % 3.7 2.0 .29
LABA, %d 44.9 40.7 .24

Abbreviations: LABA, long-acting �-agonist; SASCQ, Seattle Asthma
Severity and Control Questionnaire.
a An inhaled corticosteroid, a leukotriene modifier, or methylxanthine
with or without a LABA.
b An inhaled corticosteroid, a leukotriene modifier, or methylxanthine
without a LABA.
c A combination of 2 or more agents, including an inhaled corticoste-
roid, a leukotriene modifier, or a LABA.
d A LABA alone or combined with another controller medication,
including an inhaled corticosteroid (ie, Advair).

Figure 1. Identification and recruitment of the study groups from a large academic primary care network. Asthmatic patients were identified if they had 2 or
more visits in a year with asthma on the problem list and had been prescribed at least 1 asthma medication. The questionnaire was returned along with information
about health care utilization by 188 of the 888 patients with asthma. An in-person interview and measurement of peak expiratory flow rate (PEFR) were conducted
in 44 of the 188 respondents. A comparison group without asthma or allergies was recruited from among the nonasthmatic patients in one clinic. ACC indicates
Asthma Care and Control questionnaire; SASCQ, Seattle Asthma Severity and Control Questionnaire.
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with scores of 22 to 24. To further characterize the ceiling of
the questionnaire, we compared the response on the question-
naire in 7 controls without asthma or allergies with that of
patients with mild intermittent asthma defined by symptoms
and PEFR and found that the SASCQ summary score was
significantly higher (better) in nonasthmatic patients than in
the mildest asthma group in the present study (mean, 25.0 vs
22.7; P � .001). The SASCQ score was strongly correlated
with the number of asthma-free days (r � 0.77, P � .001);
however, there is less of a floor effect with the SASCQ score
compared with the number of asthma-free days (Fig 2B).

Evaluation of Asthma Severity Using the SASCQ
Asthma severity classified using the SASCQ questionnaire
alone without PEFR was strongly correlated with severity

Table 3. Distribution of Responses on the Individual Items of the
SASCQ

Item Mean SD
Interquartile

range

Nocturnal symptoms (0–5) 3.84 1.50 3–5
Daytime symptoms (0–5) 2.78 1.66 1.75–4
Activity limitation (0–5) 3.75 1.58 3–5
Exacerbations (0–5) 3.86 1.44 3–5
Bronchodilator use (0–5) 2.25 1.86 0–4

Abbreviation: SASCQ, Seattle Asthma Severity and Control Question-
naire.

Table 2. SASCQ Respondent Characteristics and SASCQ Scores

Characteristic Value
SASCQ
score

Respondents, No. 188 16.6
Sex, %

Female 80 16.5
Male 20 16.9

Race, %a

White 92.3 16.6
African American 4.4 13.5
Hispanic 1.1 25.0
Asian 2.2 19.0

Age, %
12–18 y 7.0 18.2
19–40 y 36.4 16.4
41–60 y 42.3 16.4
61–90 y 14.4 16.4

Asthma severity class (NAEPP II
guidelines), %

Mild intermittent (step 1) 41.5 21.8
Mild persistent (step 2) 12.1 16.6
Moderate persistent (step 3) 28.2 14.3
Severe persistent (step 4) 18.1 7.2

Health care utilization (previous year)
Hospitalized for asthma, % 5.9 14.2
ED visit for asthma, % 21.9 13.0
Total primary care visits, mean (SD),

No.
7.1 (4.6) NA

Primary care asthma visits, mean
(SD), No.

3.3 (2.3) NA

Asthma-free days per month, mean
(SD)b

14.2 (11.5) NA

Missed workdays for asthma per
month, mean (SD), No.b

2.4 (5.7) NA

Smoker, % 12.9 14.6
Nonsmoker, % 87.1 16.8

Abbreviations: ED, emergency department; NA, not applicable;
NAEPP, National Asthma Education and Prevention Program;
SASCQ, Seattle Asthma Severity and Control Questionnaire.
a Race data were available for only 91 patients.
b Asthma-free days and missed workdays for asthma refer to the
number of days in the month before the survey.

Figure 2. Distribution of Seattle Asthma Severity and Control Question-
naire (SASCQ) summary scores in a heterogeneous population of patients
with asthma (A) and a scatterplot comparing the SASCQ summary score
with the number of asthma-free days in the previous month (B).
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classified by an in-person interview using the questionnaire
and measurement of PEFR (n � 44) (r � 0.91, P � .001);
however, severity classification increased by 1 step in 9.8%
of patients classified by the in-person interview due entirely
to the addition of PEFR data. Asthma severity classification
based on the questionnaire was also correlated with medica-
tion class (r � 0.20, P � .01). The distribution of medication
class also differed by asthma severity classified by the
SASCQ, with a greater percentage of severe asthmatic pa-
tients as classified by the SASCQ requiring multiple control-
ler therapy (P � .04) (Fig 3).

In the full study population, SASCQ scores differed across
the 4 steps of asthma severity based on the NAEPP II guide-
lines (P � .01, overall ANOVA) (Fig 4A). There were
significant differences between mild intermittent and mild
persistent (P � .01), mild persistent and moderate persistent
(P � .02), and moderate persistent and severe persistent (P �
.01) asthma. The results were similar in the 44 patients
classified in-person along with PEFR, demonstrating differ-
ences in the SASCQ score across the 4 steps of asthma
severity (22.7 vs 17.0 vs 14.4 vs 8.2; P � .01, ANOVA). The
number of asthma-free days also differed across the 4 levels
of asthma severity (P � .01) (Fig 4B); however, there was no
difference in the number of asthma-free days between mild
persistent and moderate persistent asthma (P � .65).

Compared with asthmatic patients who used no controller
therapy, those treated with a single controller and those
treated with multiple controllers had lower SASCQ scores
(P � .05 and P � .01, respectively) (Fig 4C); however, there
was no difference in SASCQ score between those treated
with a single controller and those treated with multiple con-

trollers (P � .66). Similarly, the number of asthma-free days
was higher in patients without controller therapy than in those
treated with single and multiple controllers (P � .01 for both)
(Fig 4D), but there was no difference in the number of
asthma-free days between patients treated with single and
multiple controllers (P � .99).

Relationship of the SASCQ Score to Asthma Control
The SASCQ score was strongly correlated with measures of
asthma control, including days of absence from usual activity
due to asthma, ED visits for asthma, primary care visits for
asthma, and the confidence to control asthma symptoms
(Table 4). The correlations between these asthma control
measures were stronger with the SASCQ score than with the
number of asthma-free days (Table 4). In contrast to the
number of asthma-related visits, the total number of primary
care visits in the previous year was not associated with the
SASCQ score (r � �0.06, P � .50).

Compared with asthmatic patients who did not miss any
work due to asthma, those who missed 1 to 3 days and 4 days
or more of work due to asthma had lower SASCQ scores
(P � .01 for both) (Fig 5A). The SASCQ score was lower for
patients who missed at least 4 days of work than for those
who missed 1 to 3 days (P � .05). Compared with asthmatic
patients who were not treated in an ED in the previous year,
those who were treated in the ED 1 time and those who were
treated more than 1 time had lower SASCQ scores (P � .01
for both) (Fig 5B); however, there was no difference in
SASCQ scores between patients with 1 ED visit and those
treated at least 2 times in the ED (P � .99). Compared with
asthmatic patients who had 2 asthma-related visits to their
primary care physician, there was a trend toward lower
SASCQ scores in patients with 3 to 5 visits and 6 or more
visits (P � .08, overall ANOVA) (Fig 5C). Compared with
asthmatic patients who felt very confident that they could
control their asthma symptoms, those who felt moderately
confident and those who felt somewhat to not at all confident
had lower SASCQ scores (P � .01 and P � .01, respectively)
(Fig 5D), but there was no difference in SASCQ scores
between those who felt moderately confident and those who
felt somewhat to not at all confident to control asthma symp-
toms (P � .48).

DISCUSSION
Asthma is a multidimensional disease that requires the health
care provider to simultaneously evaluate several dimensions
of severity, impairment, and risk. In the present study, we
evaluated the effectiveness of a new asthma questionnaire
designed to provide a sensitive and quantitative measure of
asthma severity and control. The results indicate that the
questionnaire differentiates among a clinically heterogeneous
group of asthmatic patients in a large primary care network
and provides an accurate estimate of asthma severity; also,
the summary score is associated with measures of asthma
impairment and risk.

Figure 3. Categories of controller therapy according to classification of
asthma severity using the Seattle Asthma Severity and Control Questionnaire
(SASCQ) during ongoing treatment for asthma. The distribution of controller
therapy differed across the 4 levels of severity (P � .04)
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During content validation, the SASCQ was designed to be
quantitative and was calibrated to detect small differences in
each domain.15 The results of this study demonstrate that
there was a broad distribution of responses to each of the
questions, especially questions 2 and 5 on daytime symptoms
and rescue medication use, respectively. The overall SASCQ
summary score has a nearly normal distribution across the
sample population that included patients of all levels of
asthma severity and had less of a floor effect than the asthma-
free days measurement that is commonly used in clinical
trials.12 The distribution of SASCQ scores has a modest
ceiling effect; however, we demonstrated that the SASCQ
score is significantly lower in the mildest group of asthmatic
patients in the present study than in a nonasthmatic control
group.

The primary purpose of assessing asthma severity is to
estimate the intensity of treatment that is likely to be needed
to attain asthma control.16 Physicians frequently do not accu-
rately evaluate severity based on the NAEPP guidelines.8 One

Table 4. Associations of the SASCQ Score and Asthma-Free Days
With Measures of Asthma Control

SASCQ score
Asthma-free

days

r P value r P value

Missed days of usual
activity for asthma

�0.370 �.001 �0.269 �.001

Emergency
department visits
for asthma

�0.209 .004 �0.194 .01

Primary care visits for
asthma

�0.178 .02 �0.117 .13

Confidence to control
asthma symptoms

0.272 �.001 0.165 .03

Abbreviation: SASCQ, Seattle Asthma Severity and Control Question-
naire.

Figure 4. Mean differences in Seattle Asthma Severity and Control Questionnaire (SASCQ) scores and asthma-free days according to level of asthma severity
evaluated by the National Asthma Education and Prevention Program (NAEPP) II guidelines (A and B) and by class of controller medication (C and D). The
SASCQ score (A) and the number of asthma-free days (B) varied across the 4 steps of asthma severity. The SASCQ score (C) and the number of asthma-free
days (D) also varied based on the type of controller therapy prescribed. Error bars represent upper 95% confidence intervals.
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of the barriers to assessing asthma severity in the primary
care setting is that lung function measurements are often not
evaluated by primary care providers.17 In the present study,
lung function data in the form of PEFR only changed the
severity classification based on the SASCQ alone in approx-
imately 10% of the study patients. Asthma severity evaluated
before therapy may have been preferable; however, asthma
severity remains fairly constant across time,18 highlighted in
the present study by the ongoing use of multiple controller
therapies by most patients who were classified as having
severe persistent asthma.

Asthma control refers to the frequency and intensity of
asthma-related events.16 Asthma control is further broken
down into components of impairment (eg, symptoms and
need for rescue therapy) and risk (eg, asthma exacerbations
and acute care visits) in the most recent asthma guidelines.6

We found that the SASCQ summary score was associated
with both of these asthma control dimensions. The SASCQ

score was directly associated with the number of ED visits,
previously shown to measure asthma control in a prospective
study.11 In addition, the SASCQ score was associated with
days missed from work. Compared with the number of asth-
ma-free days, the SASCQ score was more strongly associated
with all 4 aspects of impairment and risk in the present study.
We found that the confidence to control symptoms in these
patients was also strongly related to the SASCQ score, pro-
viding additional evidence that the SASCQ score accurately
evaluates asthma control because patient perceptions of con-
trol are strongly associated with evaluation of control by a
health care provider.10

There are several limitations to consider when interpreting
these findings. There was evidence that the subgroup of
patients who completed the questionnaire had more severe
asthma than the remainder of the population, although asthma
severity in the present study was similar to that in other large
patient populations studied.19 In addition, the group that com-

Figure 5. Mean differences in Seattle Asthma Severity and Control Questionnaire (SASCQ) scores according to levels of asthma impairment and risk. The
SASCQ score is associated with the number of days missed from work (A) and the number of emergency department (ED) visits for asthma (B). The SASCQ
score tended to be lower in patients with increased primary care visits for asthma (C). Confidence to control asthma symptoms was higher in patients who had
higher SASCQ scores (D). Error bars represent upper 95% confidence intervals.
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pleted the SASCQ was predominantly female and white.
These differences could limit generalization of the findings to
more diverse patient populations. We did not classify severity
in this population when asthma was first diagnosed, and serial
longitudinal assessments of control were not conducted to
validate the cross-sectional associations with control demon-
strated in the present study. Future prospective studies are
needed to fully evaluate the performance of the SASCQ to
evaluate asthma control in response to treatment across time.
An additional component of the SASCQ questionnaire that
was incorporated during the design was the measurement of
PEFR and PEFR variability. Although PEFR was not self-
reported by any patients in the present study, the addition of
self-reported PEFR could provide additional useful informa-
tion because PEFR variability can be used to differentiate
asthma from other diagnoses20 and is strongly related to the
degree of airway hyperresponsiveness.21

We conclude that the SASCQ is short and easy to administer
and provides a quantitative measure of asthma severity and
control that will be useful to the primary care provider. This
initial evaluation of the SASCQ supports further development of
this instrument to guide the application of asthma therapy.
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