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ORIGINAL ARTICLE

Development and Evaluation of an Asthma-Specific Quality of Life
(A-QOL) Questionnaire

Eun-Hyun Lee, Ph.D.,1,∗ Sang-Ha Kim,2 Jeong-Hee Choi,3 Young-Koo Jee,4 Dong-Ho Nahm,5
and Hae-Sim Park5

1Ajou University, Graduate School of Public Health, Suwon, Republic of Korea
2Yonsei University Wonju College of Medicine, Wonju, Republic of Korea

3Hallym University College of Medicine, Seoul, Republic of Korea
4Dankook University School of Medicine, Cheonan, Republic of Korea

5Ajou University School of Medicine, Suwon, Republic of Korea

Background. Few health-related quality of life (HRQOL) studies of asthma patients have been conducted in Korea, mainly due to the lack of
a psychometrically validated asthma-specific instrument. Objective. The aims of the present study were to develop and evaluate an instrument for
assessing HRQOL in Korean asthma patients (asthma-specific quality of life, [A-QOL]). Methods. Items were generated using in-depth interviews
and a review of the literature and were subsequently reviewed by a panel of experts. Content-validated items were evaluated psychometrically with
the aid of 422 asthma patients who were recruited from university hospitals in South Korea. The participants were asked to complete a preliminary
A-QOL questionnaire (comprising the content-validated items), the Asthma Control Test, the Center for Epidemiologic Studies-Depression Survey
(CES-D), and the Short Form-36 Health Survey. The Global Initiative for Asthma Guideline classification was also used to classify the severity of
asthma. The psychometric properties of the data were analyzed. Results: Thirty-six preliminary items were generated, from which factor analysis
extracted a six-factor solution. Six of the items were not loaded significantly on any of the factors, such that they were not heterogeneous items.
Multi-trait scaling analysis supported item convergence and discriminant validity. The A-QOL was associated significantly with the CES-D. Patients
with controlled asthma had higher A-QOL scores than those whose asthma was not controlled. The quality of life measured by the A-QOL was more
sensitive than that measured by the generic Short Form-36 Health Survey. The values of Cronbach’s alpha for the subscales of the A-QOL were all
greater than 0.70. The responsiveness of all subscales, excluding the “environmental distress” subscale, was established. Conclusions. The A-QOL is
an easily applied tool that exhibits good psychometric properties for asthma patients. The A-QOL questionnaire is valid for and can be used reliably
in both practice and clinical trials.

Keywords asthma, quality of life, measurement, reliability, validity

Introduction
Asthma is a health problem worldwide that affects 300 mil-

lion individuals (1). The prevalence of the disease in adults is
about 6.7% in the United States (2), but only 4.5% in Korea
(3). However, even in Korea asthma represents a significant
socioeconomic burden, with about 0.26% of the gross do-
mestic product being spent on the direct costs (e.g., hospital
admissions or cost of pharmaceuticals) and the indirect costs
(e.g., sick leave from work) associated with the disease (4).

Asthma exerts adverse effects both socioeconomically and
at the level of the individual patient, which has led many re-
searchers and clinicians to make considerable efforts toward
developing and evaluating more effective treatments for the
condition. The most commonly used outcome parameters for
evaluating the effectiveness of treatments in clinical trials or
in practice are pulmonary function, symptom severity, and
degree of airway hypersensitiveness. However, these con-
ventional physical and clinical outcome measures do not
quantify how asthma patients feel about their treatment or
their ability to function in their everyday lives (5). Thus, it

∗Corresponding author: Professor Eun-Hyun Lee, Ph.D., Ajou Univer-
sity, Graduate School of Public Health, San 5, Wonchon-Dong, Yeongtong-
Gu, Suwon, 443-721 Korea, Republic of Korea; E-mail: ehlee@ajou.ac.kr

has recently been recommended that health-related quality
of life (HRQOL) should also be measured.

When measuring HRQOL, it is important to consider its
types, psychometric properties, and culture. HRQOL is cat-
egorized into generic and disease-specific types (6). The for-
mer is appropriate for comparing patient groups across dif-
ferent diseases and comparing patients with healthy subjects.
However, this has the disadvantage of focusing on issues that
are of particular concern to patients with disease and might
lack the sensitivity for detecting changes induced by treat-
ments. The latter is suited to determining the effectiveness of
treatments or interventions for a specific disease. Therefore,
if a purpose is to identify which treatments or interventions
are effective, it is better to use an instrument to measure
HRQOL that applies to the specific disease. The second con-
sideration is psychometric properties, since this confirms the
internal validity of clinical trials (7). Culture is also an im-
portant point factor to consider since patients appraise their
HRQOL in the context of the cultures, in which they are
living (8).

The few HRQOL studies on asthma patients that have been
conducted in Korea, have generally used generic or other
types of disease-specific HRQOL instruments, mainly due
to the lack of a psychometrically validated asthma-specific
instrument for Korean patients. This has led to the now
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ASTHMA-SPECIFIC QUALITY OF LIFE QUESTIONNAIRE 717

commonly held view that there is a strong need to develop a
psychometrically validated asthma-specific HRQOL instru-
ment for these patients (9, 10). The purpose of this study
was to thus develop and evaluate an asthma-specific qual-
ity of life instrument (A-QOL) for assessing the HRQOL of
Korean asthma patients.

Methods
Item Generation and Pilot Test of the A-QOL

There are several ways to generate items for inclusion in
a questionnaire: by literature review, selecting items from
existing scales, and/or interviewing a target population. We
decided to use the interview method since there are a few
HRQOL studies on asthma and no psychometric question-
naire for measuring HRQOL in Korean patients with asthma.
A qualitative method (the grounded theory approach) using
in-depth interviews with asthma patients was applied to gain
insight into how people define their reality via sociocultural
interactions (11). Seventeen patients with asthma were in-
terviewed over a 12-week period at a University hospital
by a Ph.D.-qualified researcher who is an expert in qualita-
tive analysis. Audio recordings of the interviews were tran-
scribed verbatim. The obtained qualitative data were ana-
lyzed to generate properties of quality of life in patients with
asthma. The derived properties were then used to determine
the contents of preliminary items on the questionnaire. Each
item was described considering the reading level, ambiguity,
double-barreled statements, jargon, and value-laden words
(12). The response format for each item used the following
5-point Likert-type scale: “not at all,” “a little bit,” “some-
what,” “quite a bit,” and “very much.” The content validity
was assessed by five experts who were asked to determine
the degree to which the items were relevant to the properties
of quality of life in asthma patients, using four response cat-
egories (13) and open questions aimed at refining or adding
items. A pilot test was conducted with a convenience sample
of 15 asthma patients at a university hospital. The patients
were asked to complete the content-validated items and to
report any difficulties with comprehending the items or the
response options.

Evaluation of the A-QOL
Sample. A total of 422 subjects were recruited from four

university hospitals in South Korea. Inclusion criteria were
being over 18 years of age, being articulate in Korean, having
current symptoms of asthma, having airway hyperrespon-
siveness (PC20 < 8.0 mg/mL), and being diagnosed with
asthma on the basis of a normal chest radiograph and docu-
mented evidence of a forced exploratory volume in 1 second
(FEV1) of >15% and 200 mL that was reversible with a β
-agonist or steroid reversibility. Patients with other chronic
diseases or conditions were excluded.

Study Design and Data Collection Procedure. A method-
ological research design was used for the psychometric eval-
uation of the A-QOL. After approval from the IRBs, potential
participants were met by research assistants who explained to
them the purpose of the study and the nature of their partici-
pation in it. If a potential subject articulated an understanding
of the study and agreed to participate, they were asked to sign

a consent form and to complete questionnaires. Newly diag-
nosed patients were surveyed twice at baseline and 1 month
later after their treatments to test the responsiveness of the
A-QOL.

Measures. With the content-validated preliminary items
for A-QOL, the following questionnaires were used: Asthma
Control Test (ACT), Center for Epidemiologic Studies-
Depression (CES-D), Short-Form Health Survey (SF-36)
(version 2), and Global Initiative for Asthma Guideline
(GINA).

The ACT (16) is designed to measure the following di-
mensions of asthma control: asthma symptoms, utilization
of rescue medications, and impact of asthma on everyday
functioning. It has established internal consistency reliability,
known-groups validity, and responsiveness. ACT scores of
over 19 indicate well-controlled asthma, while lower scores
indicate not-controlled asthma.

The CES-D is a self-reported questionnaire with 20 items
measuring depression (15). The total score ranges from 0 to
60, with a higher score indicating a higher degree of depres-
sion.

The SF-36, which measures general health status, consists
of 36 items on 8 scales (physical functioning, role physi-
cal, bodily pain, vitality, social functioning, role emotional,
mental health, and general health) (16). The responses to the
questions for each scale are added and then transformed into
the range from 0 to 100, with higher scores indicating a better
health status.

Asthma severity was assessed based on the Global Initia-
tive for Asthma Guideline (17). The severity was classified
into four groups: intermittent, mild persistent, moderate per-
sistent, and severe persistent.

Data Analysis. The SPSS (version 13) was used to ana-
lyze the data. The zero-order correlation matrix among the
preliminary items was computed using Pearson’s correla-
tions. To ensure the comprehensiveness of items, values of
missing items were computed using frequencies and percent-
ages.

Factorial construct validity was analyzed using a principal-
components analysis with varimax rotation after the Kaiser-
Mayer-Olkin (KMO) test and Bartlett’s test of sphericity to
determine whether the data were suitable for a factor analysis
(18). After the varimax rotation, factors with eigenvalue >1
were retained. The loading criterion was set at ≥.50 (19).

The multi-trait scaling analysis of item convergent and dis-
criminant validity was performed based on item-scale cor-
relations. Pearson’s correlation coefficients of an item with
its own scale (corrected for overlap) and other scales were
calculated.

Convergent validity was analyzed using Pearson’s corre-
lation between scores on the A-QOL and the CES-D. The
t test was used to assess the known-groups validity. Sensi-
tivity was tested using analysis of variance (ANOVA) for
the subscale means of the A-QOL and the generic SF-36
by asthma-severity groups. Then, the relative efficiency (RE)
was calculated based on the ratio of the F statistic with
the smallest F value as the denominator. Responsiveness
was evaluated using the paired t test, which is the ratio of
the mean change to its standard error, and the standardized
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response mean (SRM), which is the ratio of the mean change
to its standard deviation (6). Cronbach’s alpha was computed
to test the internal consistency reliability.

The scores of the total A-QOL and its subscales were ob-
tained by averaging all items, with a higher score indicating
a better HRQOL.

Results
Item Generation and Pilot Test of the A-QOL

The in-depth interviews with asthma patients resulted in
the derivation of 47 properties of HRQOL, each of which
was used as an item for the preliminary A-QOL. Evaluation
by an expert group resulted in the deletion of 5 of the items,
leaving 42 items with a content validity of >80%. Four of the
42 items were then modified slightly to improve and simplify
the vocabulary. The 5-point Likert-type responses were kept
unchanged.

The mean age of the 15 patients who participated in the
pilot study was 40.8 years (SD = 19.25). They comprised 9
females (60%), approximately half of whom were married
or living with their spouses (53.3%) and had an education
level of elementary or middle school (46.7%). None of the
patients reported difficulties with understanding the items or
the response options.

Evaluation of the A-QOL
Characteristics of the Subjects. The characteristics of the

subjects who participated in the evaluation phase are pre-
sented in Table 1. Approximately half of the subjects were
male. One hundred seven subjects were in their 40s. About
two thirds of the subjects were married and had graduated
from high school or had completed higher education. Around
60% had a monthly income of more than 2,000 USD.

Zero-Order Correlation Matrix. The results from the 42
× 42 zero-order correlation matrix revealed 6 items with low
(r < 0.30) or high (r > 0.80) correlation coefficients. These
items were deleted (20).

Comprehensiveness of Items. The rate of missing values
for each item was low, ranging from 0.1% to 2.6% (Table 2)
and with a mean of 0.67% for all items.

Factor Analysis. The sampling adequacy and suitable-
ness of the obtained data for a factor analysis were tested
using the KMO test and Bartlett’s test of sphericity (18).
The value of the KMO test was 0.95, which was sufficiently
high to justify a factor analysis. Bartlett’s test of spheric-
ity produced χ2 = 7306.53 (p < 0.001), indicating that the
data were suitable for a factor analysis. Principal-components
analysis with varimax rotation extracted a six-factor solution
(eigenvalue > 1) (Table 2). Six items were not significantly
loaded on any of the factors. A principal-components analy-
sis with 30 items was computed again (Table 2). A six-factor
analysis revealed that all 30 items were significantly loaded
on one of the six factors. This solution explained 71.10% of
the total variance.

Eight items were loaded significantly on the first factor,
representing physical and social activities that were named
“physical and social activities” (PSA). Five items that signif-
icantly loaded on the second factor were named “difficulties

Table 1.—Characteristics of subjects.

Variable n (N = 422) %

Gender
Male 204 48.3
Female 218 51.7

Age in years
≤19 22 5.2
20–29 71 16.8
30–39 73 7.3
40–49 107 25.4
50–59 90 21.3
60–69 51 12.1
≥70 8 1.9
(Mean = 43.05, SD = 14.38)

Marital status
Single (never married) 110 26.1
Married 281 66.6
Divorced 7 1.7
Widow(er) 14 3.3
Separated 2 .5
Living together 6 1.4
Missing 9 0.5

Education
Elementary school 43 10.2
Middle school 64 15.2
High school 151 35.8
College and above 125 29.6
Other 34 8.1
Missing 5 1.2

Income†
≤1,000,000 KW 62 14.7
1,000,001–1,999,999 KW 77 18.2
2,000,000–2,999,999 KW 100 23.7
3,000,000–3,999,999 KW 66 15.6
≥4,000,000 KW 90 21.3
Missing 27 6.4

†1,000 KW = 1USD.

related to cough” (DC). Six items that significantly loaded
on the third factor were named “emotional status” (ES). Four
items related to breath, which significantly loaded on the
fourth factor, were named “symptoms related to breath” (SB).
Another four items that significantly loaded on the fifth factor
were named “uncertain future” (UF). The remaining three
items loaded significantly loaded on the sixth factor were
named “environmental distress” (ED).

Multi-Trait Scaling Analysis. Table 3 presents the results
of multi-trait scaling analysis for item convergent and dis-
criminant validity (21). The correlation coefficient for each
item and its own scale was >0.40 after correcting for over-
lap, implying the presence of item convergent validity. Item
discriminant validity was assessed by comparing the magni-
tude of the correlation coefficient of an item on its own scale
compared to that on all other scales. There was no definite
scaling error, implying that the correlation coefficient of an
item with another scale exceeded the correlation coefficient
on its own scale by two standard errors. However, the item
“concerns about asthma worsening” was subject to a proba-
ble scaling error since the correlation coefficient between the
item and another scale exceeded the correlation coefficient
on its own scale (0.66), but by less than two standard errors.

Convergent Validity. The depression level as measured
using the CES-D were significantly correlated with the A-
QOL (r = −0.64, p < 0.001) and its subscales (r = −0.48
with PSA, r = −0.45 with DC, r = −0.62 with ES, r =
−0.47 with SB, r = −0.52 with UF, and r = −0.55 with
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Table 2.—Factor loadings, Cronbach’s alpha coefficients, and frequencies and percentages of missing values.

Factor loading I Factor loading II

No. Item Missing (%) Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 PSA DC ES SB UF ED

1 Difficulties in breathing 1 (0.2) 0.73 0.74
2 Feeling of tightness in the chest 9 (2.1) 0.78 0.79
4 Breathlessness 3 (0.7) 0.74 0.74
5 Feeling of oppression in the chest 8 (1.9) 0.78 0.78
6 Difficulty in patience with coughing 6 (1.4) 0.69 0.70
7 Side aches or incontinence due to

cough
5 (1.2) 0.58 0.58

9 Fatigue 5 (1.2)
10 Difficulty sleeping at night 5 (1.2) 0.69 0.70
11 Sleeping at night in a sitting position 5 (1.2) 0.66 0.65
12 Wheezing 4 (0.9) 0.71 0.69
13 Depression 5 (1.2) 0.76 0.76
14 Temper 3 (0.7) 0.53 0.53
16 Anxiety 8 (1.9) 0.59 0.58
17 Fear of asthma attack 2 (0.5)
18 Loneliness 1 (0.2) 0.78 0.79
19 Sense of inferiority 1 (0.2) 0.63 0.65
20 Feeling of frustration 2 (0.5) 0.58 0.59
21 Difficulty performing housework for

15 minutes
3 (0.7) 0.71 0.71

22 Difficulty lifting objects 1 (0.1) 0.69 0.68
23 Difficulty shampooing hair 3 (0.7) 0.61 0.59
25 Difficulty going up two flights of

stairs
1 (0.2) 0.76 0.78

26 Difficulty walking on the flat 3 (0.7) 0.79 0.79
27 Difficulty running 2 (0.5) 0.69 0.70
28 Difficulty working 2 (0.5) 0.58 0.55
29 Difficulty communicating with others 4 (0.9)
31 Difficulty performing hobbies or

leisure activities
1 (0.2) 0.59 0.58

32 Difficulty concentrating 3 (0.7)
33 Poor memory 4 (0.9)
34 Concern about asthma worsening 3 (0.7) 0.56 0.59
35 Concern about a dependent life on

medications
0 (0.0) 0.72 0.72

36 Hope 1 (0.2) 0.70 0.68
37 Uncertainty in illness 0 (0.0) 0.81 0.79
39 Stimulating smell 2 (0.5) 0.67 0.72
40 Temperature change 3 (0.7) 0.74 0.68
41 Dust, smoke, etc. 1 (0.2) 0.74 0.79
42 Difficulty with sex 11 (2.6)

Loading criterion = 0.50; PSA = physical and social activities; DC = difficulties related to cough; ES = emotional status; SB = symptoms related to breath; UF = uncertain future;
ED = environmental distress.

ED; ps < 0.001). That is, depression and A-QOL scores
were moderately and negatively correlated.

Known-Groups Validity. Known-groups validity was as-
sessed by comparing mean differences of the A-QOL be-
tween well-controlled and not-controlled asthma groups
(Table 4). As expected, the mean scores were significantly
higher for well-controlled asthma than for not-controlled
asthma.

Sensitivity. Table 5 indicates that the F statistic was low-
est for the ED subscale. Thus, RE values were calculated
using this as the denominator. The DC, PSA, ES, and SB
subscales of the A-QOL had the highest RE, whereas the
physical functioning, vitality, and mental health subscales of
the SF-36 exhibited low RE values.

Responsiveness. Table 6 indicates that the A-QOL scores
were significantly higher at the second assessment than at
baseline. The SRM was 0.74 for the total A-QOL and >0.43
for all subscales except for ED.

Internal Consistency Reliability. Cronbach’s alpha was
0.95 for the total A-QOL and ranged from 0.91 to 0.82 for its

subscales (PSA = 0.91, DC = 0.85, ES = 0.91, SB = 0.89,
UF = 0.87, and ED = 0.82). All Cronbach’s alpha values
exceeded the commonly used criterion of 0.70, implying that
the A-QOL exhibited internal consistency reliability.

Discussion
The A-QOL developed in the present study consists of 30

items scored on a 5-point Likert type. The rate of missing
values for each item of the A-QOL was very low, which
indicates that the questionnaire is highly comprehensible to
patients, making it easy for them to complete it (22).

There is no universally accepted definition of HRQOL, but
it is considered to be a multidimensional construct compris-
ing physical, emotional, and social aspects of life. This is also
the case for the asthma-specific HRQOL. The Asthma Qual-
ity of Life Questionnaire developed by Marks et al. (AQLQ-
M) with Australian patients involves four dimensions: breath-
lessness, mood, social, and concerns (23). Juniper et al. (24)
noted that the Asthma Quality of Life Questionnaire (AQLQ)
developed with Canadian patients also consists of four di-
mensions: activity limitations, symptoms, emotional func-
tions, and exposure to environmental stimuli. The A-QOL
developed in the present study with Korean patients consists
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Table 3.—Multi-trait scaling analysis.

No. Item PSA DC ES SB UF ED

21 Difficulty performing
housework for 15 minutes

0.74 0.46 0.55 0.46 0.48 0.46

22 Difficulty lifting objects 0.77 0.51 0.60 0.53 0.53 0.50
23 Difficulty shampooing hair 0.63 0.51 0.54 0.46 .042 0.41
25 Difficulty going up two

flights of stairs
0.78 0.46 0.47 0.48 0.49 0.44

26 Difficulty walking on the flat 0.73 0.44 0.44 0.40 0.42 0.41
27 Difficulty running 0.75 0.51 0.48 0.48 0.53 0.47
28 Difficulty working 0.72 0.59 0.63 0.54 0.55 0.53
31 Difficulty performing hobbies

or leisure activities
0.72 0.56 0.62 0.50 0.61 0.50

6 Difficulty in patience with
coughing

0.47 0.71 0.48 0.56 0.40 0.34

7 Side aches or incontinence
due to cough

0.44 0.58 0.49 0.42 0.44 0.40

10 Difficulty sleeping at night 0.54 0.71 0.56 0.58 0.38 0.39
11 Sleeping at night in a sitting

position
0.47 0.64 0.52 0.49 0.32 0.32

12 Wheezing 0.50 0.65 0.54 0.48 0.45 0.31
13 Depression 0.49 0.52 0.78 0.44 0.52 0.43
14 Temper 0.55 0.66 0.74 0.52 0.54 0.47
16 Anxiety 0.55 0.58 0.78 0.52 0.58 0.51
18 Fear of asthma attack 0.56 0.48 0.78 0.38 0.54 0.47
19 Loneliness 0.60 0.54 0.74 0.43 0.64 0.52
20 Feeling of frustration 0.62 0.53 0.72 0.45 0.63 0.55
1 Difficulties in breathing 0.52 0.60 0.45 0.77 0.43 0.35
2 Feeling of tightness in the

chest
0.46 0.50 0.46 0.73 0.34 0.34

4 Breathlessness 0.59 0.60 0.50 0.80 0.45 0.36
5 Feeling of oppression in the

chest
0.48 0.55 0.47 0.75 0.32 0.30

34 Concern about asthma
worsening

0.66 0.53 0.66 0.49 0.62 0.51

35 Concern about a dependent
life on medications

0.59 0.44 0.64 0.39 0.79 0.56

36 Hope 0.58 0.42 0.65 0.36 0.74 0.49
37 Uncertainty in illness 0.45 0.36 0.53 0.30 0.75 0.48
39 Stimulating smell 0.52 0.40 0.57 0.33 0.54 0.66
40 Temperature change 0.52 0.43 0.55 0.39 0.52 0.70
41 Dust, smoke, etc. 0.48 0.33 0.43 0.31 0.50 0.65

of six domains (Tables 2 and 3) : PSA, DC, ES, SB, UF, and
ED.

Although the A-QOL is multidimensional, its dimensions
differ from those of the other instruments. Associated with
symptoms, the A-QOL is clustered into two cough and
breath-focused dimensions, while the AQLQ-M and the
AQLQ are not. Each of the A-QOL and AQLQ-M con-
tains dimensions related to emotion (e.g., frustration, de-
pression, and anxiety) and concerns (e.g., asthma worsening,
future health, and dependent life on medications), but these
are combined together into “emotional functioning” (e.g.,

Table 4.—Known-groups validity: Mean scores of the Asthma-Specific Quality
of Life (A-QOL) based on the Asthma Control Test.

Not-controlled Controlled
asthma (n = 235) asthma (n = 186)

Mean (SD) Mean (SD) t† p

Toatal A-QOL 2.53 ( 0.89) 3.34 (0.54) –11.58 <.001
PSA 2.72 (1.06) 3.51 (0.62) –9.45 <.001
DC 2.68 (1.01) 3.61 (0.58) –11.65 <.001
ES 2.76 (1.10) 3.55 (0.66) –8.98 <.001
SB 2.28 (1.09) 3.25 (0.75) –10.73 <.001
UF 2.41 (1.25) 3.19 (0.89) –7.42 <.001
ED 2.29 (1.23) 2.96 (0.96) –6.26 <.001

†t test with equal variance not being assumed.

Table 5.—Sensitivities of the A-QOL and Short-Form Health Survey (SF-36)
by asthma severity.

Mild Moderate Severe
Intermittent persistent persistent persistent

(n = 33) (n = 226) (n = 144) (n = 19) F RE

SF-36
PF 76.81 (22.94) 73.82 (23.62) 63.99 (23.95) 63.68 (27.12) 6.31∗ 1.97
RP 86.93 (13.38) 79.72 (25.96) 69.01 (28.54) 60.85 (30.95) 8.83∗ 2.75
BP 77.90 (16.64) 77.09 (16.81) 66.97 (24.22) 59.84 (28.01) 10.70∗ 3.34
GH 49.06 (16.82) 51.29 (16.81) 43.44 (24.22) 39.21 (28.01) 6.41∗ 2.00
V 54.92 (20.89) 56.99 (22.74) 49.86 (25.29) 46.71 (22.08) 3.33∗ 1.04
SF 91.28 (9.62) 85.84 (19.65) 76.30 (5.84) 75.00 (25.50) 8.15∗ 2.54
RE 86.36 (19.18) 82.70 (24.27) 72.28 (29.26) 61.40 (26.38) 8.55∗ 2.67
MH 63.93 (19.18) 70.37 (24.27) 63.85 (29.26) 70.00 (26.54) 3.67∗ 1.14

A-QOL
PSF 3.54 (0.54) 3.24 (0.87) 2.75 (1.06) 2.56 (1.20) 12.52∗ 3.91
DC 3.62 (0.56) 3.28 (0.84) 2.77 (1.06) 2.30 (1.05) 17.50∗ 5.46
ES 3.57 (0.39) 3.29 (0.87) 2.81 (1.17) 2.50 (1.12) 12.19∗ 3.80
SB 2.92 (0.88) 2.95 (0.92) 2.37 (1.15) 2.14 (1.45) 11.70∗ 3.65
UF 3.15 (0.80) 2.94 (1.07) 2.44 (1.27) 2.30 (1.39) 8.10∗ 2.53
ED 2.95 (0.83) 2.67 (1.13) 2.45 (1.26) 2.10 (1.23) 3.20∗ 1.00

∗p < 0.05.
RE = relative efficiency;
PF = physical functioning; RP = role physical; BP = bodily pain; V = vitality; SF =

social functioning; RE = role emotional; MH = mental health; GH = general health.

frustrated, afraid, and having concerns) in the AQLQ. An
environmental-stimuli dimension is included in the A-QOL
and the AQLQ, but not in the AQLQ-M. Aspects about so-
cial and daily physical activities are clustered together in
the AQLQ but are separated in the AQOL-M into social and
breathlessness domains. These discrepancies in the domains
may be attributable to cultural differences since the HRQOL
perceptions of individuals vary from culture to culture (25).
Future studies should therefore identify the cultural unique-
ness and commonalities of the A-QOL among countries.
Schmier, Chan, and Leidy (26) also emphasized the need to
consider different valuations of the quality of life that might
exist for asthmatics from different ethnic groups.

Convergent validity relates to how closely a new measure
is related to other variables and other measures of the same
construct to which it should be related (27). The depression
level was used in the present study for the convergent validity
of the A-QOL since it has been reported that HRQOL is
lower in asthma patients who are more depressed (28, 29).
The correlation coefficients between depression and the A-
QOL and its subscales fulfilled the range of coefficients (from
0.40 to 0.80) required for convergent validity (30). That is,
convergent validity was established because the correlation
coefficients were neither too low nor too high. Therefore, the
A-QOL and its subscales might be similar to the CES-D but

Table 6.—Responsiveness analysis between two assessments of the A-QOL.

First Second SRM
assessment assessment Mean (standardized
(baseline) (1 month) score SD of response
Mean (SD) Mean (SD) change change t mean)

Total A-QOL 2.75 (0.86) 3.19 (0.73) –0.44 0.59 –7.89∗ 0.74
PSF 2.93 (0.97) 3.24 (0.87) –0.31 0.71 –4.51∗ 0.43
DC 2.93 (0.97) 3.50 (0.69) –0.58 0.86 –7.08∗ 0.67
ES 2.99 (0.99) 3.46 (0.74) –0.46 0.75 –6.45∗ 0.61
SB 2.47 (1.10) 3.14 (0.84) –0.67 0.99 –7.08∗ 0.67
UF 2.73 (1.15) 3.14 (0.96) –0.41 0.81 –5.36∗ 0.50
ED 2.44 (1.20) 2.67 (1.17) –0.24 0.80 –3.09∗ 0.30

∗p < 0.05.
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may reflect different traits that are not detected by measuring
depression.

Known-groups validity refers to whether certain specified
groups of patients are anticipated to score differently from
others (6). A valid instrument should show differences in
the anticipated direction. It was expected that the HRQOL
would be better in our patients with well-controlled asthma
than in those whose asthma was not controlled (31), which
was found to be the case (with statistical significance). In
other words, the known-groups validity of the A-QOL was
established.

The sensitivity of a quality-of-life instrument reflects its
ability to detect HRQOL differences between patients with
mild and severe disease (6). In this study the relative efficacies
of two instruments (A-QOL and SF-36) were compared in
groups with differing severities of asthma. As expected, the
A-QOL was clinically more sensitive than the generic SF-36
in detecting differences in asthma severity. In other words,
the A-QOL assesses additional information about HRQOL
beyond what is measured by a generic type of questionnaire.

Responsiveness is the ability of an instrument to detect
small but significant changes in outcomes over time (32).
In the present study, significant clinical changes in the A-
QOL in individual patients were evident within 1 month for
a moderate SRM. However, the SRM of the ED subscale was
low, at 0.30, which might be due to distressing environmental
stimuli (e.g., temperature or dust).

The coefficients for the internal consistency reliability of
the total A-QOL and its subscales were well above 0.70,
which is the criterion commonly used for newly developed
questionnaires (33). This indicates the homogeneity of the
items of the A-QOL.

Conclusion
This study developed an A-QOL questionnaire for mea-

suring HRQOL in Korean patients with asthma. The ques-
tionnaire consists of 30 items that are rated using a 5-point
Likert type. The items are clustered into six subscales: phys-
ical and social activity (8 items), difficulties related to cough
(5 items), emotional status (6 items), symptoms related to
breath (4 items), uncertain future (4 items), and environment
distress (3 items). The questionnaire was found to be easily
understood by patients and can be used to estimate psycho-
metric properties. It will therefore be useful as an outcome
measure for both clinical trials and in clinical practice.
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