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Development of the Chinese version of the Paediatric
Allergic Disease Quality of Life Questionnaire:
reliability and validity

Objective Paediatric Allergic Disease Quality of Life Questionnaire is
a health-related assessment tool designed for children with
allergic diseases. This study aimed to translate the original
English version of the Questionnaire to Chinese and to provide
psychometric evidence on the validity and reliability of the

translated version.

Design Cross-sectional study.

Setting Out-patient clinic of a non-teaching hospital in Hong Kong.

Participants The Paediatric Allergic Disease Quality of Life Questionnaire
was translated to Chinese and then completed by a group of
115 Hong Kong Chinese children (66 male and 49 female; mean
age, 11 years) with allergic disease(s). All subjects were asked to
respond using visual analogue scales dealing with issues related
to the perceived morbidity of allergic diseases. To assess test-
retest reliability, 2 weeks later a subgroup of 16 individuals was

retested with the same Questionnaire.

The internal consistency of the Chinese Paediatric Allergic
Disease Quality of Life Questionnaire was satisfactory (Cronbach
alpha=0.92). The correlation between the total Questionnaire
score and the visual analogue scale score was moderately
significant (Spearman’s rho=0.49; 95% confidence interval,
0.34-0.62). Structural validity as studied by confirmatory factor
analysis found that the structure of subscales was remarkably
similar to the original English version. The intra-class correlation
between the Questionnaire score from the first and the second
test in the subgroup of 16 subjects was 0.75, indicating adequate
repeatability.

Results

The validity and reliability of the Chinese version of the Paediatric
Allergic Disease Quality of Life Questionnaire was established
for clinical use.

Conclusion

* In Chinese children, rhinitis symptoms had a greater impact on health-related quality of life
compared to asthmatic symptoms.

* The Paediatric Allergic Disease Quality of Life Questionnaire (PADQLQ) was valid for patients
with perennial allergic diseases.

e The validity and reliability of the Chinese version of the PADQLQ was similar to the original
English version.

* The quality of life of local children with allergic diseases could and should be assessed as part
of standard assessment of children with allergic diseases using the validated Chinese version
of the PADQLQ.

Introduction

Allergic diseases are commonly encountered in children. The prevalence of asthma,
allergic rhinitis, and eczema are 7.9%, 33.9%, and 30.7%, respectively in Hong Kong
children.” Allergic diseases are reported to affect health-related quality of life (HRQol)
of children significantly.> Measurement of HRQol is often used as a means of assessing
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treatment effectiveness in international clinical trials,
including those dealing with allergic diseases.??
However, most of the HRQoL assessment tools are
only available in English, which renders them less
useful in non-English-speaking populations.* Organ-
specific HRQoL assessment tools such as Paediatric
Asthma Quality of Life Questionnaire (PAQLQ®) and
the Paediatric Rhinoconjunctivitis Quality of Life
Questionnaire (PRQLQ® were employed in some
paediatric clinical trials. In patients with allergic
diseases, PAQLQ and PRQLQ are more sensitive and
specific than generic HRQoL assessment tools.”

A recently introduced Paediatric Allergic
Disease Quality of Life Questionnaire (PADQLQ?) is
a HRQol assessment tool designed for children with
allergic diseases. It is regarded as superior to both
the PAQLQ and the PRQLQ, because it takes into
account the effects allergic diseases on other organs
in addition to the organ of interest. Roberts et al’
showed that the PADQLQ score was associated with
airway inflammation as measured by exhaled nitric
oxide levelsinagroup of children with various allergic
diseases. Although Chinese is the native language
of one-fifth of the world population, PADQLQ was
not yet translated into Chinese. The purpose of this
study was to establish psychometric evidence for
the Chinese version of the PADQLQ after translation
from the original English version, and to evaluate
the translated version’s structural validity and item
quality, as well as its test-retest reliability and internal
consistency.

Methods

The original English version of this questionnaire
was previously validated in a group of children 7 to
16 years of age; for the validation phase the children
were aged 8.5 to 16.5 years, and for the development
phase they were aged 6 to 16 years.? It had satisfactory
longitudinal and cross-sectional validity. The PADQLQ
consists of 26 questions grouped into three domains:
activities (8 questions), symptoms (15 questions),
and emotions (3 questions). The questions were
also designed to be answered without parental help.
For each question, the subjects were asked for the
perceived bother due to their allergic diseases. For
each question, a 6-point scale from “not bothered”
(score=0) to “extremely bothered” (score=6) was
used to recording the perceived degree of bother.
The total score of the PADQLQ was derived by
summation of the scores for all 26 questions. The
score for each of the domains was also calculated by
summation of the relevant scores.

The PADQLQ was translated by one of the
authors who was bilingual, and the translated version
was then back-translated by another author, who was
also bilingual. The discrepancies arising from the
translation and back-translation were resolved by the
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third author, who was also bilingual and a paediatric
pulmonologist (Appendix). All eligible patients who
attended the Paediatric Respiratory Clinic of Kwong
Wah Hospital from November 2006 to May 2007
were recruited and informed consent was obtained.
They were deemed eligible if diagnosed with one
or more of the following diseases: asthma, allergic
rhinitis, eczema, and allergic conjunctivitis. Each
patient was asked to complete the self-administered
PADQLQ. Parents and an assistant from our clinic
were allowed to assist during its completion. A
visual analogue scale (VAS) with a maximum score
of 10 was also employed to record how much the
patients were generally bothered by their allergic
diseases. The subjects were asked to putan “X” along
a 10-cm line between two ends indicating no impact
to maximum impact. The VAS score was determined
before administration of the PADQLQ. The person
administering the questionnaire was blinded with
respect to the diagnosis of each subject.

Statistical analysis and internal consistency

The aim of the statistical analysis was to show
that the Chinese version had similar properties
to the original English version. The procedures of
psychometric analysis were based on the principles
of Classical Test Theory. Internal consistency (ie the
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degree of agreement between individual items in
the questionnaire) was measured by the Cronbach
a coefficient, which was calculated for each item
individually as well as collectively for the items in
each of the three domains.

Cross-sectional validity

Similar to the original version, the Chinese PADQLQ
score needed to distinguish between subjects with
different degrees of impaired HRQolL; the total score
was therefore expected to correlate with the VAS
score using Spearman’s correlation. Moreover, we

TABLE |. Characteristics of subjects

Characteristic

Single-test group  Test-retest group

(n=115) (n=16)
Male gender 66 (57 %) 9 (56%)
Mean (standard deviation) age (years) 113 113
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TABLE 2. Factor loadings from confirmatory factor analysis of
the Chinese version of the Paediatric Allergic Disease Quality of
Life Questionnaire

Item Activities Symptoms Emotions
subscale subscale subscale

Q1 0.990* - -
Q2 0.460* - -
Q3 0.865* - -
Q4 0.464* - -
Q5 1.000* - -
Q6 0.829* - -
Q7 0.440* - -
Q8 - 0.459* -
Q9 - 0.535* -
Q10 - 0.683* -
Q11 - 0.566* -
Q12 - 0.526* -
Q13 - 0.782* -
Q14 - 1.000* -
Q15 - 0.847* -
Q16 - 0.809* -
Q17 - 0.685* -
Q18 - 0.600* -
Q19 - 1.000* -
Q20 - 0.720* -
Q21 - 0.780* -
Q22 - 0.349* -
Q23 - - 0.872¢
Q24 - - 0.784*
Q25 - - 0.552*
Q26 0.996* - -

*  Statistically significant, P<0.05
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expected at least a moderate degree of association
between the PADQLQ and VAS scores (0.4<rho<0.6).

Test-retest reliability

An arbitrarily selected subgroup of 16 subjects were
invited to submit a second PADQLQ response by mail
2 weeks after completing the first one. The intra-class
correlation for the two PADQLQ scores was used as a
measure of repeatability.

Structural validity

Confirmatory factor analysis was performed to assess
whether the structure of the Chinese PADQLQ
was similar to that of the original English version.
A structural equation model was specified and
estimated by maximum likelihood testing using
the so-called Sem package of R.™ Each item was to
be loaded into the latent factor (Activity, Emotion,
and Symptom) it belonged to. The Satorra-Bentler
scaled Chi squared was used to assess the fit of the
structural equation model (ie how well the data fitted
the proposed structural equation model). The closer
the factor loadings are to 1 (range, 0-1), the more
appropriate it was for questions in one particular
domain to be grouped together. This could also mean
that the structure of the Chinese version was close to
the original English version.

Item analysis was also conducted to obtain
the discriminative indices for each question. The
discriminative index describes item to total score
correlation. It ranges from 0 to 1; for any particular
question, higher values indicate greater latent
variability (ie HRQoL for the current study).

This study was approved by the institutional
review board of research (Clinical Research Ethics
Committee, Kowloon West Cluster, Hospital
Authority).

Results

All parents approached agreed to allow their child
to participate in this study, giving a 100% response
rate. A total of 115 patients (66 male and 49 female)
with allergic disease(s) were recruited, with a
mean age of 11 (standard deviation, 3) years. Their
demographic data are summarised in Table 1. The
internal consistency of the Chinese version of the
PADQLQ was satisfactory, as evidenced by a high
Cronbach o coefficient of 0.92. The respective
Cronbach a coefficients for the activities, symptomes,
and emotions domains were 0.68, 0.89, and 0.66,
indicating satisfactory internal consistency within
each domain. The total PADQLQ score was correlated
moderately well with the perceived morbidity VAS
score (rho=0.49; 95% confidence interval [CI], 0.34-
0.62).



TABLE 3. Results of item analysis: the discriminative indices

Items Item discriminative index
Q1 0.742
Q2 0.505
Q3 0.620
Q4 0.499
Q5 0.740
Q6 0.625
Q7 0.436
Q8 0.433
Q9 0.536
Q10 0.580
Qi1 0.488
Q12 0.496
Q13 0.563
Q14 0.705
Q15 0.604
Q16 0.536
Q17 0.525
Q18 0.490
Q19 0.723
Q20 0.593
Q21 0.618
Q22 0.353
Q23 0.616
Q24 0.607
Q25 0.465
Q26 0.720

The three-factor model of the PADQLQ was
in keeping with the data we obtained. The Satorra-
Bentler scaled Chi squared was 724.61, degrees of
freedom being 296 (P<0.001). This suggested that the
Chinese version of the PADQLQ consisted of three
unidimensional subscales, similar to the original
English version. Table 2 shows the standardised
factor loadings. All factor loadings were statistically
significant, although those for Q2, Q4, Q7, Q8, and
Q22 were below 0.5.

The item discriminative indices ranged from
0.353 to 0.742 (Table 3). The three least discriminative
items were Q22 (‘having a headache’), Q8 (‘coughing
and/or wheezing at night’), and Q7 (‘unable to play
sports outside’).

Test-retest reliability

The differencesin age and gender between the single-
test group and test-retest group were not statistically
significant (Table 1). All of the subjects returned the
completed second PADQLQ questionnaire by mail 2
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weeks after completing the first one. The intra-class
correlation between the two scores was moderate
(intra-class correlation=0.75; 95% Cl, 0.435-0.905).
This showed that the questionnaire had adequate
repeatability.

Discussion

The original PADQLQ was developed to evaluate
HRQolL in children/adolescents with multisystem
allergic diseases. It was validated and found to
have good cross-sectional and longitudinal validity.
In our study, we translated the questionnaire and
established psychometric evidence for its utility in
Chinese children with similar problems. Notably,
we had a larger sample compared to that used in
the validation phase of the original study? (n=115 vs
36) and the mean age of our subjects was slightly
lower (11 vs 12 years). All our subjects were ethnically
Chinese, whereas children of different ethnic origins
were included in the original study. All subjects in the
validation phase of the original study had seasonal
allergic diseases only, whereas in ours patients with
perennial allergic diseases were also included. In
other words, the validity of the Chinese PADQLQ was
extended to include patients with perennial allergic
diseases.

The translated version had high internal
consistency overall as well as within each domain
and the level of internal consistency was comparable
to that of the original version. There was a moderate
degree of correlation between scores obtained for
the Chinese PADQLQ and our VAS, the latter being
taken as the gold standard. The degree of correlation
observed seemed to be slightly less than that noted in
the original study, though the original VAS consisted
only of a scale of seven faces (from smiling to crying)
while ours had a scale of 10 (0 denoting “not troubled”
and 10 denoting “extremely troubled”). The Chinese
version was also found to have adequate test-retest
reliability. The questionnaire was administered
by only one member of our staff and hence inter-
administrator variability was eliminated, though
slight intra-administrator variability was possible
despite a conscious effort to minimise the same.

Our questionnaire consisted of three
unidimensional subscales, and was structurally very
similar to the original version. Notwithstanding the
three underlying subscales, we believed that the total
score, as opposed to three subscale scores, would
be adequate to accurately assess HRQoL and how
it changed with symptom severity and treatment.
Interestingly, the item pertaining to difficulty indices
generally yielded quite low scores. The three highest
were all related to allergic rhinitis symptoms, which
appeared to reflect a much greater impact on HRQolL
from rhinitis symptoms than those from asthma. This
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was in keeping with both the original PADQLQ study?®
and others.”™ The low discriminative indices for
items 7 and 8 also indicate that asthmatic symptoms
cause less impairment of HRQolL than those of
allergic rhinitis.

A commonly encountered problem when
translating questionnaires is that questions may
have to be modified to incorporate specific cultural
aspects of the targeted ethnic group.”™™ All items of
the original PADQLQ are not so culture-specific, and
we believe no special modifications were required
when translating them directly from English to
Chinese. Another limitation of this study was that
our subjects were all recruited from one hospital,
so the representativeness of this sample remains
to be established. Some performance indicators
had wide Cls (especially cross-sectional validity and
test-retest validity), which could be attributable to
the random variations due to insufficient sample
size or the actual biological variation. Notably, test-
retest reliability was only tested in a subgroup of 16
subjects. This subgroup of subjects might not have
been a representative sample of the original sample,
though they did not differ significantly in terms of
age and gender. It is therefore important to conduct
further studies to confirm cross-sectional validity and
test-retest reliability in Hong Kong and other Chinese
communities.
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