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Objective: Scores on the Mini-Pediatric Asthma Quality of Life Questionnaire (mPAQLQ) and
Pediatric Asthma Caregiver’s Quality of Life Questionnaire (PACQLQ) assess disease-specific
quality of life (QoL). Paired #-tests are a commonly used analytic method to examine differences
between these QoL scores. This report examines whether nonparametric approaches may be
more appropriate.

Study design and setting: Responses on the mPAQLQ and PACQLQ were collected in a
cross-sectional design with 68 child—caregiver dyads attending a community asthma prevention
program — Healthy Hoops® Kentucky. Scores and differences in scores were compared using
both parametric and nonparametric approaches.

Results: Scores on mPAQLQ subscales and overall QoL were not normally distributed,
indicating that parametric tests may not be appropriate. Results of statistically significant
differences in overall mean QoL scores between caregiver and children differed with parametric
methods (paired #-tests: P = 0.013) and nonparametric approaches (Wilcoxon signed-rank tests:
P = 0.15). Achieved statistical power with nonparametric methods was 97%-99% for differ-
ences in subscale and overall QoL scores. Probability plots for the tests for normality showed
skewness at extreme values.

Conclusion: The currently advocated method for using parametric methods to compare scores
from the mPAQLQ and PACQLQ may be incorrect. Using parametric methods with non-normal
distributions can lead to errors. This study supports the nonparametric approach (Wilcoxon
signed-rank test) for testing for differences between the mPAQLQ and PACQLQ. Instructions
for scoring the mPAQLQ and PACQLQ may need to be revised and updated.

Keywords: pediatric asthma, quality of life, Mini-Pediatric Asthma Quality of Life
Questionnaire, Caregiver’s Pediatric Asthma Quality of Life Questionnaire, nonparametric,
Wilcoxon signed-rank test

Key findings
The use of parametric statistical methods to compare differences in quality of life
(QoL) scores from the mPAQLQ and PACQLQ may lead to incorrect results, since
using parametric methods on data with non-normal distributions can lead to errors.
The results from paired #-tests were statistically significantly different when com-
paring scores from the non-normal distributions from the mPAQLQ and PACQLQ.
However, the indicated Wilcoxon signed-rank test on the same data indicated no
statistically significant differences between overall QoL scores, despite adequate
statistical power.
The parametric approach to QoL assessment in this study appears to be too liberal,
yielding statistically significant results when none may actually be present.
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This methodologic study supports the nonparametric
approach (Wilcoxon signed-rank test) to test for differences
between scores on the mPAQLQ and PACQLQ. Further
research is needed to see if similar results are present in
other datasets. Instructions for scoring the mPAQLQ and
PACQLQ may need to be revised.

Introduction

Multi-domain quality of life (QoL) assessment questionnaires
for children are known to be influenced by disease status,
including asthma.! Chronic pediatric asthma can also have
significant impact on family functioning.?> Several valid
and reliable disease-specific measures for asthma and QoL
are available, some measuring QoL of the child, and oth-
ers measuring QoL of the parents.!** The Mini-Pediatric
Asthma Quality of Life Questionnaire’ (mPAQLQ) and the
Pediatric Asthma Caregiver’s Quality of Life Questionnaire®
(PACQLQ) provide comparative information from the child
and their caregiver about the impact of the child’s asthma.
Reducing severity of asthma symptoms can improve QoL
among children with asthma and their families.”

Proper techniques must be used to analyze data collected
from these questionnaires. Analysts traditionally use para-
metric tests, such as ¢-tests, to evaluate differences between
Likert scale scores from children and their caregivers. Paired
t-tests are advocated since children with caregivers are
matched pairs, rather than independent groups. However,
there are two main assumptions required for proper use of the
paired z-test: the outcome variable should be continuous; and
the outcome variable should be normally distributed. When
the assumptions of the #-test are violated, nonparametric
methods are indicated.

The current study is designed to evaluate whether the
results from the indicated Wilcoxon signed-rank test are
comparable to results from parametric methods, when
comparing concurrent scores on the mPAQLQ (children
scores) and the PACQLQ (caregiver scores).

Quality of life assessments

Two disease-specific instruments have been advocated for
comparing QoL of children with asthma and their parents/
guardians. The Mini-Pediatric Asthma Quality of Life
Questionnaire (MPAQLQ) is a 13-item instrument derived
from the longer 23-item Pediatric Asthma Quality of Life
Questionnaire (PAQLQ).% The shorter and simpler mPAQLQ
was developed to meet the need for greater efficiency in
large clinical trials, monitoring groups of patients, and
large surveys.! The mPAQLQ is psychometrically valid

and reliable.! Three subscales are evaluated in the mPAQLQ:

99 ¢

“activity limitations,” “emotional function”, and “symptoms”.
The response options to all items are on a 7-point Likert
scale, where 1 indicates maximum impairment and 7 indi-
cates no impairment. All items are equally weighted.
The results are expressed as the mean score per item for
each of the three subscales and for overall QoL, as per the
instructions for scoring.’

The Caregiver’s Pediatric Asthma Quality of Life
Questionnaire (PACQLQ) has 13 items designed to examine
the impact of living with an asthmatic child on the caregiver’s
QoL.%The questionnaire measures the problems that are most
troublesome to the parents/caregivers of children with asthma
over the course of 1 week. The PACQLQ includes the same
subscales, except for the omission of “Symptoms”. Scoring is
the same as with mPAQLQ.’ The PACQLQ is psychometri-
cally valid and reliable.® Permission to use both question-
naires in the Healthy Hoops® Kentucky project was granted
directly from the offices of Professor Elizabeth Juniper, the
primary author of the two QoL questionnaires.

Methods

Students in Louisville, KY ranging from 9—13 years of age,
each with a verified diagnosis of asthma, were recruited
through mass media to attend a community program spon-
sored by a regional Medicaid managed care organization
in collaboration with the University of Louisville, doing
business as Passport Health Plan, during Fall, 2008. Healthy
Hoops® Kentucky provides health screenings and education
about asthma prevention and medical advice from health
experts, while using basketball drills conducted by profes-
sional coaches as an incentive for participation. Trained
volunteers collected data, including vital signs, pulmonary
function testing, medication lists, and QoL assessments.
Health experts provided medical advice about proper medi-
cation use, nutrition, and exercise for children with asthma
and their caregiver. Each child left the program with an
asthma action plan, including referral to a physician for
select cases.

The QoL questionnaires were administered by trained
data collectors to 72 children and their respective caregivers,
typically mothers or grandmothers, each at separate stations
to minimize interactions between child and caregiver during
the collection of responses. Cue cards with a list of response
options were provided to each participant. Four caregivers did
not fully complete all items on the questionnaire, providing an
analytic cohort of 68 child-caregiver dyads. IBM SPSS soft-
ware (v 19.0; SPSS Inc, Chicago, IL) was used for statistical
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data analyses. All data were de-identified. The Institutional
Review Board at the University of Louisville provided
approval for analyses of data for this project (IRB Tracking
No 11.0108, approved April 20, 2011).

Analytical techniques

Juniper and associates advocate using paired z-tests to
examine differences in overall QoL and subscale scores
between children and their caregivers on their respective
questionnaires. The Shapiro—Wilk test was used to determine
if the QoL outcome variables were normally distributed.'
Subsequently, the differences between scores from the child
and their caregiver were analyzed using both the advocated
parametric approach as well as the nonparametric approach
(Wilcoxon signed-rank test).!° The Wilcoxon signed-rank test
is indicated for matched pairs, when data is non-normally
distributed and the level of the data is ordinal or higher.
Finally, we evaluated whether the different statistical
approaches produced similar or different results with the
same data in simulations.

Results

Most of the child participants were male (62%), African
American (68%), with a mean age of 10.5 years old, whose
home zip codes were in metropolitan areas with high
poverty rates.

Measures of internal consistency measured by Cronbach’s
alpha, were excellent for overall QoL assessments on both
mPAQLQ (o = 0.88) and PACQLQ (o = 0.89). Reliability
coefficients for the subscales ranged from o = 0.66 for
emotional subscales for the child, to o. = 0.82 for emotional
subscales from the caregivers (see Table 1).

Differences between various QoL scores from parents
and their children were examined. Statistically significant
differences were present in overall QoL scores between
mPAQLQ and PACQLQ when using the paired #-tests
approach (5.24 versus 4.79; A = 0.46; P =0.013),

Paired r-tests

Table | Comparing Cronbach’s alpha coefficients for mPAQLQ
and PACQLQ

Reliability coefficients
(Cronbach’s o)

Questionnaire mPAQLQ PACQLQ
Overall quality of life 0.879 0.889

Sub-scale mPAQLQ PACQLQ
Activity limitations 0.729 0.768
Symptoms 0.756 N/A
Emotional function 0.662 0.826

Abbreviations: mPAQLQ, Mini-Pediatric Asthma Quality of Life Questionnaire;
PACQLQ, Pediatric Asthma Caregiver’s Quality of Life Questionnaire.

while differences between children’s and caregivers’ scores
for “activities limitation” were seen using both statistical
approaches (P, . ... = 0.0001 and P, = 0.0001,
see Table 2). However, the Shapiro—Wilk tests indicate the
scores for subscales and overall QoL for the mPAQLQ are
not normally distributed, whereas scores for the PACQLQ
are normally distributed. Consequently, the Wilcoxon signed-
rank test is indicated as a preferred test in this situation.
Results for the differences between mPAQLQ and PAC-
QLQ scores for overall QoL by Wilcoxon signed-rank test
= 0.150), although
statistically significant differences remained for “Activities
Limitation” (P,

Wilcoxon

were not statistically significant (P,
= 0.0001). Differences in subscale scores
“Emotional Function” did not reach statistical significance by
either method (P, s .iee = 0-093;5 Py = 0.142).

The results using the Wilcoxon signed-rank method
and paired #-tests provided different levels of statistical
significance for the differences in overall QoL scores between
the mPAQLQ and PACQLQ (see Table 2).

Despite lack of statistical significance for differences
between scores, estimates of achieved statistical power for
the Wilcoxon method were high: 97% for emotional function-
ing, 99% for activity limitations, and 99% for overall QoL."!
This indicates that insufficient statistical power of the study
does not threaten the statistically significant differences with
nonparametric methods.

Null-hypothesis tests for normality are notoriously
unreliable. Hence, we used probability plots to further illustrate
the data we collected. Figure 1 shows the probability plot of
mean scores for the emotional function subscale for children
with asthma. This plot is included to represent our concerns
about deviations from normal distributions among the various
measures and subscales for QoL scores. From the plot, the
data deviates from the normal distribution at both high and
low extremes of the range. These findings further support our
conclusions about rationale for not using #-tests, and preferring
the nonparametric Wilcoxon signed-rank test.

A Monte Carlo study was conducted to further evaluate
the effects of extreme mean scores for QoL while using
t-tests for differences in means among the non-normal data
distributions. The simulations were based on the data we
obtained from our sample, which had an overall average
mean QoL score for the n = 72 sample mean of 5.02. For
the simulations, the mean quality values of QoL scores were
categorized at values 3.5, 4.0, 4.5, 5.0, 5.5, and 6.0. One
thousand random samples were generated. Simulation results
were evaluated for bias, precision, and significance testing
against the results of the original sample.
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Expected normal value
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Figure | Probability plots to assess normality of clinical data.

in the characteristics of the study participants or are attributed
to other factors is uncertain. Further studies are needed
to evaluate the current results in comparison to results
previously reported in the literature.

Finally, the magnitude of all P values from the paired
t-tests were smaller than the P values obtained from the
Wilcoxon signed-rank test on the same data, suggesting
that the results from the parametric approach (paired ¢-tests)
appear to be too liberal, yielding statistically significant
results when none may actually be present. Thus, the
advocated parametric approach for testing for differences
between scores on the mPAQLQ and PACQLQ may not be
appropriate, and may lead to spurious results.

Conclusion

The nonparametric approach using the Wilcoxon signed-rank
test to analyze differences in QoL scores from dyads of
asthmatic children with mPAQLQ scores and caregivers with
PACQLAQ scores is supported by the current results. Analyses
of differences in QOL scores from mPAQLQ and PACQLQ
may best be accomplished using nonparametric methods,
such as the Wilcoxon signed-rank test, instead of the currently
recommended paired #-tests. Further research is suggested
to replicate the findings of this report using additional
datasets with concurrent mPAQLQ and PACQLQ scores,

and comparing results from parametric and nonparametric
methods of analyses. Instructions for scoring the mPAQLQ
and PACQLQ may need to be revised and updated.’
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