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The 13-item Mini Pediatric Asthma Quality of Life Questionnaire (MiniPAQLQ) was developed to measure
asthma-specific quality of life in children. However, no validation studies have been conducted in the United
States. This study aimed at determining the psychometric properties of the MiniPAQLQ in a US sample.
Children aged 7–17 years and with an asthma diagnosis (n = 193) were identified from primary care clinics
within an integrated healthcare system in the Southeastern United States. Participants completed surveys
consisting of the MiniPAQLQ and the control module of the Asthma Therapy Assessment Questionnaire
(ATAQ). Convergent validity was determined based on association between the MiniPAQLQ and ATAQ
scores. Internal consistency reliability was determined from Cronbach’s alpha coefficients for the MiniPAQLQ
subscales (symptoms, emotions, and activities). Item-convergent validity was examined based on corrected
item-total correlations. Item-discriminant validity was determined by comparing corrected item-total correla-
tions and item-to-other-scale correlations. Floor and ceiling effects were examined based on the percentage of
respondents having the lowest and highest scores on the MiniPAQLQ. A negative association was observed
between quality of life scores from the MiniPAQLQ and asthma control as determined from the ATAQ,
providing evidence of convergent validity. Internal consistency reliability was good with Cronbach’s alpha
values of above 0.8 for the MiniPAQLQ subscales. Item-convergent validity was confirmed, whereas item-
discriminant validity was not confirmed. Floor effects were absent, whereas ceiling effects were present. The
MiniPAQLQ possesses moderately good psychometric properties among children and adolescents in the United
States and could be a useful tool for asthma management in clinical practice.

Introduction

Measurement of health-related quality of life in
patients with asthma complements the traditional

clinical measures including forced expiratory volume and
peak expiratory flow in routine assessment and has been
recommended in the recent asthma management guidelines.1

Established instruments for measuring health-related quality
of life in pediatric asthma patients include the Pediatric
Asthma Quality of Life Questionnaire (PAQLQ),2 the Child
Health Survey for Asthma,3 the Pediatric Quality of Life
Inventory 3.0 Asthma Module,4 and the Childhood Asthma
Questionnaire.5 The PAQLQ is the most frequently used
instrument to measure asthma-specific quality of life in
children.6 The instrument has been found to have good
psychometric properties, with evidence of cross-sectional
and longitudinal construct validity, responsiveness, and re-
liability.7 Although the PAQLQ is an effective instrument
that is used to measure quality of life in children with

asthma, it has certain limitations that restrict its usefulness
in routine clinical practice. First, the PAQLQ is time-
consuming to complete due to the involvement of some
patient-specific questions. Second, the PAQLQ is inter-
viewer administered and requires trained personnel for ad-
ministration.7 The newly developed MiniPAQLQ is a
shortened version of the 23-item PAQLQ. This 13-item
scale is self-administered and was developed as an instru-
ment with reduced respondent burden for ease of use in
long-term clinical trials and routine clinical practice.7

Scant literature currently exists regarding psychometric
properties of the MiniPAQLQ. A thorough review of the
literature yielded only one study in this regard. Wing et al.7

determined the psychometric properties of the MiniPAQLQ
using a sample of children receiving care at healthcare
practices in Birmingham and Warwickshire in the United
Kingdom. The authors found the MiniPAQLQ to have ad-
equate criterion and construct validity, test–retest reliability,
and responsiveness.7 Although this study provides useful
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information, it has certain limitations, including a small
sample size (42) and a UK setting that restrict its general-
izability. To support routine usage of the MiniPAQLQ in
future epidemiological studies and clinical practice, it is
necessary to evaluate its psychometric properties in diverse
patient samples.

The objective of the current study was to examine the
psychometric properties of the MiniPAQLQ in a sample of
pediatric patients with asthma in the southeastern United
States. In particular, the convergent validity, internal con-
sistency reliability, item-convergent and item-discriminant
validity, and floor and ceiling effects of the MiniPAQLQ
were assessed.

Materials and Methods

Patients and procedure

This study was conducted at Carolinas HealthCare System,
a non-profit healthcare system located in the southeastern
United States. The study sample consisted of children and
adolescents aged 7–17 years who received asthma care at one
of the clinics within the system and had participated in a
previous asthma comparative effectiveness study conducted
within the system.8 Patients were included if they had a
documented asthma diagnosis (International Classification of
Diseases, Ninth Revision, Clinical Modification code of 493)
in the Carolinas HealthCare System’s electronic medical re-
cords. A sample of 497 eligible children and adolescents were
contacted between January and March 2015 and were invited
to complete a survey consisting of the MiniPAQLQ, the
Asthma Therapy Assessment Questionnaire (ATAQ) control
module, and a few demographic questions (race, ethnicity, and
school affiliation). Participants had the option of completing
paper-based or online survey (via SurveyMonkey�). A $10
merchandise card was offered to those who completed the
survey as compensation for their time. A total of 216 children
responded to the survey (response rate of 43.5%). The study
received approval from the Institutional Review Board of
Carolinas HealthCare System.

Study measures

Mini Pediatric Asthma Quality of Life Questionnaire. The
MiniPAQLQ is an asthma-specific, health-related quality of
life instrument that is designed for children aged 7–17 years.
It consists of 13 items, which are divided into 3 subscales:
activity limitations (3 items); emotional function (4 items);
and symptoms (6 items). Each item is scored on a scale of 1–
7, where 1 reflects maximum impairment and 7 reflects no
impairment. All items are equally weighted, and the scores on
all the items associated with the subscales are averaged to
determine the score for each subscale. The total quality of life
score is calculated by averaging the scores on the 13 items.
The subscale scores and the total score range from 1 to 7.7

Asthma Therapy Assessment Questionnaire for children and

adolescents. The control module of the ATAQ was used for
measuring asthma control. The ATAQ control module con-
sists of 7 items related to recent (in the past 4 weeks)
symptoms and consequences of asthma: wheezing during
exercise; frequency of wheezing when not exercising; noc-
turnal awakenings; school time loss; daily activity loss; par-
ent’s assessment of child’s asthma control; and frequency of

quick reliever use. Responses to each of these items are di-
chotomized and summed to determine the total score. The
total score ranges from 0 to 7, with a higher score indicating a
greater number of control problems and poorer asthma con-
trol.9 The ATAQ control module has been found to have
good internal consistency reliability and predictive and con-
struct validity among children aged 5–17 years.9,10

Statistical analysis

The survey data were examined for the presence of
missing values. Surveys with missing data for the Mini-
PAQLQ or the ATAQ items were excluded from the analysis
(N = 23). Convergent validity is defined as the degree to
which the results of a measure are similar to a measure that it
should be related to.11 In the current study, convergent va-
lidity of the MiniPAQLQ was determined based on the cor-
relation between health-related quality of life score obtained
on the MiniPAQLQ and asthma control score obtained on the
ATAQ control module. Asthma control has been reported to
be negatively associated with health-related quality of life in
asthma patients in several studies.7,12–16 Accordingly, nega-
tive correlations between the MiniPAQLQ and the ATAQ
control module scores were considered evidence for con-
vergent validity.12,17 Spearman’s correlation was used as the
statistical technique. The correlations between the total
MiniPAQLQ score as well as the scores on the MiniPAQLQ
subscales and the ATAQ control module score were reported.
Correlations >0.5 were considered evidence for convergent
validity.18 Internal consistency reliability is defined as the
degree of consistency among different survey items intended
to measure the same construct.19 Internal consistency reli-
ability was determined using Cronbach’s alpha for the
MiniPAQLQ subscales. As per the rule of thumb, a Cron-
bach’s alpha value between 0.7 and 0.8 was considered ac-
ceptable, that between 0.8 and 0.9 was considered good, and
that above 0.9 was considered excellent.20

Item-convergent validity is defined as the degree of con-
vergence between an item and its own scale.21 In the current
study, item-convergent validity was determined based on the
corrected item-total correlations (correlation between an item
and the total score on the subscale excluding that item)
for each of the MiniPAQLQ items.21 Corrected item-total
correlations of 0.4 or above provided evidence of item-
convergent validity.22 Item-discriminant validity is the
degree of divergence between an individual item and other
scales, excluding its own scale.21 In this study, the item-
discriminant validity of the MiniPAQLQ was determined by
comparing the item-to-other-scale correlations (correlation
between the score on an item in a subscale and the total score
on the other subscales) and the corrected item-total correla-
tions.21,23 Item-discriminant validity was present when all
the item-to-other-scale correlations were significantly lower
compared with the corrected item-total correlations. Statis-
tical significance for these comparisons was determined
based on the 95% confidence intervals for the correlation
coefficients. Non-overlapping confidence intervals indicated
statistical significance.23 Floor and ceiling effects were, re-
spectively, considered present if the percentage of respon-
dents who received the lowest (1) and the highest possible
score (7) on the MiniPAQLQ was greater than or equal to
15%.24 All analyses were conducted using SAS v9.4 (SAS
Institute, Inc., Cary, NC).
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Results

Sample characteristics

Table 1 lists the characteristics of the study sample. The
mean age of the study respondents was 11.97 (–2.80) years.
Approximately 61% of the respondents were male. The
sample was ethnically diverse with *51% whites and
*27.5% blacks; whereas the remaining 21.5% consisted of
Asians, Hispanics, American Indians, Alaskan Natives, in-
dividuals with multiple races, and those with an unknown
race. Regarding insurance, *63.2% of the respondents had
commercial insurance; *27.5% had Medicaid; and *9.3%
had charity, self-pay, or other governmental/public insur-
ance. Average scores on the MiniPAQLQ favored better
quality of life, with an overall mean score of 5.86 (–1.29)
and subscale means of 5.76 (–1.45) (activities), 6.11 (–1.24)
(emotions), and 5.74 (–1.37) (symptoms). The mean num-
ber of control problems obtained from the ATAQ was
1.73 (–2.03).

Convergent validity

Table 2 presents results of the correlation analyses be-
tween the MiniPAQLQ scores and the ATAQ control
module score. All the correlations observed between the
total MiniPAQLQ score [Spearman’s correlation coefficient
(r) = -0.741, P < 0.001] as well as the scores on the sub-
scales (activities: r = -0.696, P < 0.001; emotions: r =
-0.663, P < 0001; and symptoms: r = -0.736, P < 0.001) and
the ATAQ control module score were above the acceptable
value of 0.518 and statistically significant, indicating the
presence of convergent validity.

Internal consistency reliability

The Cronbach’s alpha coefficients for the symptoms,
emotions, and activities subscales of the MiniPAQLQ were
found to be 0.94, 0.92, and 0.88 respectively. The overall
Cronbach’s alpha coefficient for the MiniPAQLQ was found
to be 0.97 (results not shown in the tables).

Item-convergent and item-discriminant validity

The corrected item-total correlations ranged from 0.694
to 0.886 (Table 3). In terms of analyses for assessing
item-discriminant validity, the item-to-other-scale cor-
relations were significantly lower than the corrected item-
total correlations for only 2 items: ‘‘bothered by wheezing’’
(item-to-other-scale correlation of 0.667 with the emotions
subscale compared with the corrected item-total correlation
of 0.822 with the symptoms subscale) and ‘‘felt frustrated
because of asthma’’ (item-to-other-scale correlation of 0.797
with the activities subscale compared with the corrected
item-total correlation of 0.886 with the emotions subscale)
(Table 3).

Floor and ceiling effects

Approximately 20% of the respondents (39/193) had a
score of 7 on the MiniPAQLQ, indicating the presence of
moderate ceiling effects. Floor effects were absent, since
none of the respondents had a score of 1 on the Mini-
PAQLQ.

Discussion

Patient-reported outcomes (PROs) such as quality of life
are being increasingly used in routine asthma manage-
ment.25–27 We examined the psychometric properties of the
MiniPAQLQ, a recently developed PRO instrument that
measures asthma-specific quality of life in children and
adolescents. Our primary finding was that there was a strong
negative association between quality of life as determined
from the MiniPAQLQ and asthma control as determined
from the control module of the ATAQ, which confirmed the
convergent validity of the MiniPAQLQ. We also observed
ceiling effects, with approximately a fifth of participants
obtaining the highest score on the MiniPAQLQ. Our find-
ings add to the literature by evaluating the psychometric
properties of this instrument in a US sample. This is also the
first study to determine the item-convergent and item-
discriminant validity and floor and ceiling effects associated
with the MiniPAQLQ.

Table 1. Study Sample Characteristics

Characteristic Descriptive statistics

Age, mean (SD) 11.97 (2.80)
Male, N (%) 118 (61.14)
Race, N (%)

White 98 (50.78)
Black 53 (27.46)
Hispanic 2 (1.04)
Asian 4 (2.07)
Othera 36 (18.65)

Insurance, N (%)
Commercial 122 (63.21)
Medicaid 53 (27.46)
Otherb 18 (9.33)

MiniPAQLQ score, mean (SD)
Total score 5.86 (1.29)
Activities 5.76 (1.45)
Emotions 6.11 (1.24)
Symptoms 5.74 (1.37)

ATAQ control module score 1.73 (2.03)

N = 193.
aConsisted of American Indians, Alaska Natives, Native Hawai-

ians and other Pacific Islanders, individuals with multiple races, and
those with unknown race.

bConsisted of charity, self-pay, and other public/governmental
insurance.

SD, standard deviation; MiniPAQLQ, Mini Pediatric Asthma
Quality of Life Questionnaire; ATAQ, Asthma Therapy Assessment
Questionnaire.

Table 2. Correlation Between the Mini Pediatric

Asthma Quality of Life Questionnaire Scores

and the Asthma Therapy Assessment

Questionnaire Control Module Score

MiniPAQLQ scores ATAQ control module score

Total score -0.741*
Activities -0.696*
Emotions -0.663*
Symptoms -0.736*

The values mentioned are Spearman’s correlation coefficients.
*P < 0.001.
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The negative association observed between asthma-
specific health-related quality of life and the number of
asthma control problems obtained from the ATAQ [Spear-
man’s correlation coefficients of -0.741, -0.696, -0.663,
and -0.736 (P < 0.001) for the association between the total
MiniPAQLQ score and scores for the activities, emotions,
and symptoms subscales, respectively, and the ATAQ con-
trol module score] in our study is consistent with the results
of the study by Wing et al.7 That study found a significant
negative association between the MiniPAQLQ scores and
the asthma control score on the Asthma Control Ques-
tionnaire in their study set in the United Kingdom [Corre-
lation coefficients of -0.81, -0.76, -0.77, and -0.73
(P < 0.001) for the association between the total Mini-
PAQLQ score and scores for the activities, emotions, and
symptoms subscales, respectively, and the Asthma Control
Questionnaire score].7 Prior research by Okelo et al. also
found a similar association between the emotional domain
of the longer PAQLQ and asthma control scores on the
ATAQ in a sample of adolescents aged 11–17.28

With Cronbach’s alpha coefficients of 0.94, 0.92, and
0.88 for the symptoms, emotions, and activities subscales,
respectively, the MiniPAQLQ was found to have good in-
ternal consistency reliability. In their study of children and
adolescents residing in Birmingham and Warwickshire,
United Kingdom, Wing et al.7 found a Cronbach’s alpha
coefficient of 0.79 for the symptoms and activities subscales
of the MiniPAQLQ. However, the Cronbach’s alpha value
for the emotions subscale (0.63) was less than the acceptable
limit of 0.70 in that study.7 A limitation of the study by
Wing et al.7 was its low sample size (42). Javali et al. rec-
ommend a sample size of at least 50 to obtain a good esti-
mate of internal consistency reliability.29 With a sample of
close to 200 patients, our study provides a better estimate of
the internal consistency of the MiniPAQLQ and confirms
the ability of the items within each subscale to provide
coherent scores.

All the corrected-item total correlations for all the
MiniPAQLQ items were above 0.4, indicating the presence
of item-convergent validity. However, with non-significant
differences between item-to-other-scale correlations and
corrected item-total correlations, the study results did not

provide evidence of item-discriminant validity for the
MiniPAQLQ. A plausible explanation for this finding could
be the presence of a general positive or negative feeling
among the respondents about their health, which could have
led them to respond similarly to all the MiniPAQLQ items.
Although prior information about the item-discriminant
validity of the MiniPAQLQ, the parent questionnaire
PAQLQ, or the adult versions AQLQ and MiniAQLQ is not
available for comparison, some studies evaluating the item-
discriminant validity of the comparable St. George Re-
spiratory Questionnaire have found similar results.30,31 For
example, in a study examining the psychometric properties
of the Indonesian version of the St. George Respiratory
Questionnaire, Adnan et al. found that several items in the
activities subscale correlated better with the impact subscale
(comparable to the emotions subscale in the MiniPAQLQ),
indicating a lack of item-discriminant validity.31 The lack of
item-discriminant validity and the excellent overall internal
consistency reliability (0.97) for the MiniPAQLQ observed
in this study suggest that it could be better interpreted as a
measure of quality of life if used as a total scale score rather
than considering the subscales. Floor effects were absent for
the MiniPAQLQ. However, ceiling effects were present,
indicating that there may be some challenges in using the
MiniPAQLQ for measuring improvement in quality of life
among those with good health.

This study had a few limitations. Considering the high
mean quality of life scores observed in this study, it is
possible that children responding to the survey had low
asthma severity. Also, this study involved patients from the
southeastern United States, primarily North Carolina. To-
gether, these factors may limit the generalizability of our
study results. Although the surveys were addressed to chil-
dren, it was not possible to ensure whether parents were
involved in the completion of the surveys or not. Finally,
due to the cross-sectional nature of the study, we could not
assess longitudinal measures such as test–retest reliability
and predictive validity.

In summary, the MiniPAQLQ was found to have mod-
erately good psychometric properties. Convergent validity
was observed with the finding of negative association be-
tween asthma-specific quality of life and the number of

Table 3. Item-Total Correlations for the Mini Pediatric Asthma Quality of Life Questionnaire

Subscale Items Symptoms Emotions Activities

Symptoms Bothered by coughing 0.764 0.682 0.682
Bothered by wheezing 0.822 0.667* 0.767
Bothered by tightness in chest 0.830 0.722 0.764
Felt out of breath 0.870 0.830 0.801
Felt tired 0.850 0.836 0.774
Had trouble sleeping at night 0.794 0.855 0.737

Emotions Felt frustrated because of asthma 0.852 0.886 0.797*
Felt frightened or worried because of asthma 0.781 0.804 0.753
Felt irritable because of asthma 0.782 0.844 0.758
Felt different or left out because of asthma 0.716 0.746 0.692

Activities Bothered doing physical activities 0.809 0.778 0.782
Bothered being with animals 0.666 0.678 0.694
Bothered doing activities with friends and family 0.848 0.803 0.854

Gray cells represent corrected item-total correlations (correlation between an item and the total score on the subscale excluding that
item).

*Significant difference between corrected item-total correlations and item-to-other-scale correlations.
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asthma control problems on the ATAQ control module.
Internal consistency reliability was good. Strong corrected
item-total correlations were observed, providing evidence
for item-convergent validity. Item-discriminant validity was
not confirmed, as non-significant differences were observed
between item-to-other-scale correlations and corrected item-
total correlations. Floor effects were absent, whereas ceiling
effects were present. To the best of our knowledge, this is
the first study assessing the psychometric properties of the
MiniPAQLQ in a US sample. Considering its short admin-
istration time, the MiniPAQLQ could be a useful tool for
asthma management in clinical practice. However, the
ceiling effects observed in this study suggest that clinicians
should consider complementing the MiniPAQLQ scores
with asking specific questions about changes in quality of
life over time while making treatment decisions among
patients with good asthma control.
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