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Abstract

Background: Duchenne Muscular Dystrophy (DMD) is the most common genetic neuromuscular disorder in
children. This chronic illness may impact the physical, family, social and school life of affected children and their
families. These impacts can be assessed using a disease-specific measure of health-related quality of life (HRQOL).
The Pediatric Quality of Life Inventory™ (PedsQL™) 3.0 DMD Module is designed to assess quality of life in children
with DMD. This study aimed to evaluate the reliability and validity of the Thai version of the PedsQL™ 3.0 DMD
Module in Thai children aged 5-18 years.

Method and materials: The Thai translation of the PedsQL™ 3.0 Duchenne Muscular Dystrophy Module was performed
in accordance with established guidelines using forward-back translation and was approved by the creator of the
instrument. The Thai version of the scale was administered to children with DMD and their parents at the neuromuscular
clinic at Siriraj Hospital and during the annual DMD Day meeting. Psychometric properties were established, and a re-test
was performed within 2—4 weeks.

Results: Fifty-six children were enrolled. An acceptable level of internal reliability was achieved, as measured by a > 0.7
(total score: child report a = 0.88, parent report a=0.92). Test-retest reliability showed good agreement, with the
following intraclass correlation coefficients (ICCs) for the total score (calculated using all subscales from the child reports
and parent reports): child report ICCs = 0.74 and parent report ICCs = 0.88. The mean total scale score was 66.03 for
ambulatory children and 55.87 (P = 0.08) for non-ambulatory children according to child self-reports and 70.01
(@ambulatory) and 54.29 (non-ambulatory) (P < 0.01) according to parent proxy reports. The child self-reports were in
acceptable agreement with the parent proxy reports for most subscales (ICC range 049-0.81).

Conclusions: The PedsQL™ 3.0 DMD Module Thai version is a reliable and valid measure of disease-specific health-related
quality of life in Thai children with Duchenne muscular dystrophy.

Keywords: Health-related quality of life (HRQOL), Duchenne muscular dystrophy, DMD, PedsQL, Thai, Psychometric
properties

* Correspondence: oraneel41@gmail.com

Division of Neurology, Department of Pediatrics, Faculty of Medicine Siriraj
Hospital, Mahidol University, 2 Wanglang Road, Bangkoknoi, Bangkok 10700,
Thailand

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


http://crossmark.crossref.org/dialog/?doi=10.1186/s12955-019-1140-y&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:oranee141@gmail.com

Thongsing et al. Health and Quality of Life Outcomes (2019) 17:76

Introduction

Duchenne muscular dystrophy (DMD) is the most com-
mon genetic neuromuscular disorder in children. The
reported incidence of DMD ranges from 10.71 to 27.78
per 100,000 [1]. It is a chronic progressive illness that re-
sults in the loss of proximal muscle motor function. De-
clining motor function leads to a considerable physical,
psychological and financial burden for both affected chil-
dren and their families. Quality of life (QoL) refers to all
aspects of life, including non-health related issues, while
health-related QoL (HRQoL) focuses on the impacts
that illness and treatment may have on QoL [2]. HRQoL
is an important outcome assessment in disease progres-
sion evaluation, clinical trials and research in pediatric
populations with chronic health conditions [3]. Since
disease progression in DMD has major impacts on
patients and their families, HRQoL measurement is
important for understanding and assessing difficulties
that require professional intervention [4]. There are
multiple HRQoL questionnaires with both generic and
disease-specific versions [5]. Generic HRQoL measures
are important for assessing and comparing outcomes
across different populations and interventions, while
disease-specific HRQoL measures assess the special
states and concerns of specific diagnostic groups. The
Pediatric Quality of Life Inventory™ (PedsQL™) 4.0 Gen-
eric Core Scales questionnaire yields information on the
physical, emotional, social, and school functioning of
children during the previous 4 weeks [6]. The PedsQL™
3.0 DMD Module is designed to assess quality of life in
children with DMD from 5 to 18years old [7]. The
PedsQL™ DMD 3.0 module has 4 scales assessing the
‘Daily Activities, “Treatment Barriers, “Worry, and ‘Com-
munication’ of the child during the previous 4 weeks [7].
Disease-specific measures provide enhanced measure-
ment sensitivity for specific chronic health condition [8].
Thus, both generic and disease-specific measures should
be administered to pediatric patients with chronic dis-
eases for a holistic HRQoL assessment [9, 10]. Currently,
the Thai PedsQL™ 4.0 Generic Core Scale is available for
the general population, but the translation and reliability
and validity assessments of the PedsQL™ 3.0 DMD Mod-
ule in the Thai language have not been completed. To
fully evaluate the health-related quality of life of DMD
patients, we administered both the disease-specific and
generic modules.

Objective

We aimed to accurately translate the PedsQL™ 3.0 DMD
Module into the Thai language, evaluate the reliability
and validity of the Thai version, and determine the
PedsQL™ DMD 3.0 module score in Thai children aged
5-18 years with DMD.
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Methods

Study design and patient population

A cross-sectional study was performed on 56 children
aged 5-18years with DMD (confirmed by either genetic
study or muscle biopsy) who were evaluated at the neuro-
muscular clinic of Siriraj Hospital and during the annual
DMD Day meeting between 2016 and 2017. This study
was approved by the Siriraj Institutional Review Board
(SIRB) commiittee. Children were excluded from this study
if they had other chronic diseases. Informed consent and
assent were obtained. We calculated the sample size by es-
timating that the child-parent agreement ICC of the total
score would be 0.5 + 0.2 with 95% CI; the resulting sample
size was n = 56 (the child-parent Agreement ICC reported
in a previous study [7] ranged from 0.279-0.681).

Measures and procedures

The PedsQL™ 3.0 DMD Module consists of 18 items in 4
domains: ‘Daily Activities’ (5 items), “Treatment Barriers’
(4 items), ‘Worry’ (6 items) and ‘Communication’ (3
items). The child self-report questionnaire is available for
two age groups: 8—12years (children) and 13-18years
(teens). The parent proxy report questionnaire is available
for 3 age groups: 5-7 years (young children), 8—12 years
and 13-18years. The questionnaire is answered using a
5-point response scale to indicate how much of a problem
each item has been in the past month (0 = never a prob-
lem to 4 =almost always a problem). Items are reverse
scored and linearly transformed to a 0—100 scale (0 = 100;
1=75; 2 =50; 3 =25; 4=0), so that higher scores indicate
better HRQoL. The translation process was included in
the creator’s approval of the study. Thai translation of the
PedsQL™ 3.0 DMD Module was performed according to
established linguistic translation guidelines [11]. All steps
were completed, and the final version was accepted by the
MAPI Research Institute in Lyon, France, on behalf of Dr.
James W. Varni, the creator and copyright owner of the
PedsQL™. The Thai version of the scale was administered
to children with DMD and their caregivers separately. For
children who were unable to read, a research assistant
read the questionnaire aloud and recorded the child’s
responses using the response scale. Demographic and
clinical manifestation data were reviewed. The retest was
performed within 2—4 weeks during a routine clinical visit
or by paper post mail.

Data analysis

Data were analyzed with SPSS (Statistical Package for
the Social Sciences) version 2.0 with the P-value set at
<0.05. The demographic data of the patients and care-
givers were reported as percentages, means, standard de-
viations and ranges. The feasibility of the questionnaire
was assessed using the percentage of missing data [3,
12-14]. The percentage of scores at the extremes of the
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scaling range, that is, the maximum possible score (ceil-
ing effect) and the minimum possible score (floor effect),
were determined [15]. Surveys with small floor or ceiling
effects (<15%) are considered to have acceptable meas-
urement standards, while surveys with moderate floor or
ceiling effects (>15%) are considered less precise
measurements of latent constructs at the extremes of
the scale [16]. The internal consistency reliability of the
Thai version scale was determined at the first evaluation
by calculating Cronbach’s alpha coefficient [17]. Scales
with reliabilities >0.70 are considered satisfactory. The
item-subscale correlations for the Thai version were deter-
mined at baseline using Pearson correlation analysis.
Good scaling is achieved if the correlation between an
item and its hypothesized subscale is stronger than its
correlation with other subscales. The test-retest reliability
of the Thai version of the scale was assessed for a subset
of the sample (n = 33) using intraclass correlation coeffi-
cients (ICCs) [18]. Intraclass correlations range from -1
to 1, with higher values indicating better agreement. ICCs
<0.40 were designated as indicating poor to fair agree-
ment, 0.41-0.60 as moderate agreement, 0.61-0.80 as
good agreement, and 0.81-1.00 as excellent agreement
[19-21]. Agreement between child self-reports and parent
proxy reports for the Thai version of the scale was deter-
mined using ICCs [22]. Construct validity was assessed
between ambulatory and non-ambulatory children and be-
tween children who were receiving steroids and those who
were not receiving steroids using the independent sample
t-test to compare first evaluation scores. We compared
the PedsQL™ DMD Module scales by age group using
independent-sample t tests for the child self-reports, since
they included two age groups, and using analysis of vari-
ance methods with Tukey’s correction for multiple com-
parisons for the parent proxy reports, which included
three age groups.

Results

Demographic and clinical characteristics

A total of 56 male DMD patients from 51 families
agreed to participate. The median age of the patients
was 11.7 years (range 5 to 18). The demographic char-
acteristics of the DMD patients are shown in Table 1.

Feasibility

The percentage of missing child self-report responses
at the item level was 3.57%. Two non-ambulatory
children (ages 12 and 17years) could not complete
the child self-report questionnaire due to intellectual
disability. The parent report was completed for these
two patients. The percentage of missing data for the
parent-report questionnaire was 1.79%.
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Table 1 Demographic characteristics of 56 DMD patients

Data Mean £ SD (range)
or N (%)
Age at onset (years) 542+208 (1-9)
Age at time of the evaluation 11.71+3.59 (5-18)
(years)
5-7 9 (16.1)
8-12 23 (41.0)
13-18 24 (42.9)
Non-ambulatory patients 34 (60.7)

Age when patient became 10.09 +2.02 (7-17)

non-ambulatory (years)
40 (71.4)
13 (23.2)

Current steroid use

Family history

Reliability

Internal consistency reliability

The internal consistency reliability of the scale was deter-
mined at the first evaluation by calculating Cronbach’s
alpha coefficient. All self-report subscales and proxy-report
subscales exceeded the minimum reliability standard of 0.7
(Table 2). There was a ceiling effect for the parent proxy
responses to the communication subscale.

Item-subscale correlations

The Pearson correlation coefficients between the items
and the subscale scores are presented in Table 3. We
found that most items had moderate to strong correla-
tions with their hypothesized subscales; these were
higher than the items’ correlations with the other
subscales (P < 0.05).

Test-retest reliability

A subset of children (# =33) and parents (n = 40) com-
pleted the PedsQL™ DMD Module 3.0 measures a sec-
ond time 2—4 weeks later during a routinely scheduled
clinic visit or by mail (Table 4). The ICCs for test—retest
reliability showed good to excellent agreement for most
scales for the child self-report questionnaire and for all
scales for the parent proxy-report questionnaire.

Parent-child agreement

Agreement between the parent and child responses was
good to excellent for two of the four subscales (‘Daily
Activities’ and ‘Treatment Barriers, ICC 0.81 each) and
moderate for the subscales “Worry’ (ICC 0.57) and
‘Communication’ (ICC 0.49) (Table 5).

Construct validity

Construct validity was assessed between the ambulatory
and non-ambulatory patients and between those who re-
ceived steroids and those who did not receive steroids
using the independent samples t-test to compare the



Thongsing et al. Health and Quality of Life Outcomes (2019) 17:76 Page 4 of 8
Table 2 Internal consistency reliability of the Thai version of the PedsQL™ 3.0 DMD Module
Scale (# items) n Cronbach’s alpha Mean SD %floor %ceiling
Child self-report
Total (18) 45 0.88 58.80 17.80 0 0
Daily Activities (5) 45 0.79 5233 23.87 2.2 0
Treatment Barriers (4) 45 0.80 64.21 2346 22 44
Worry (6) 45 0.86 63.24 24.75 22 6.7
Communication (3) 45 0.85 5352 2644 44 6.7
Parent proxy report
Total (18) 55 0.92 60.58 20.55 0 0
Daily Activities (5) 55 0.87 5191 26.22 36 36
Treatment Barriers (4) 55 0.82 66.02 2381 18 12.7
Worry (6) 55 0.84 60.15 2317 1.8 1.8
Communication (3) 55 0.95 68.64 3223 73 309
Table 3 Item-subscale correlations of the Thai version of the PedsQL™ 3.0 DMD module for DMD
Subscales & Items Child Parent
A T W C A T W C
Daily Activities
Trouble eating with a fork and knife 0.76° 039 044 0.00 0.77° 047 034 027
Hard to write or draw with a pen or pencil 0.74° 0.51 040 0.21 0.80° 0.70 044 0.58
Hard to put on my clothes 0.84° 0.17 0.02 0.02 0.90° 052 034 025
Hard to use the toilet without help 0.74° 0.20 0.10 0.04 0.81° 051 021 036
Need more time than others to complete tasks 0.64° 030 0.19 001 0.75% 050 038 024
Treatment
Hard to take medicines 024 0.60° 045 030 031 060° 049 037
Physical therapy or daily stretching hurts 048 0.81° 041 045 0.62 0.85° 0.38 048
Hard to be responsible for my medicines or 0.27 0.88° 044 041 0.57 0.86° 049 043
physical therapy
Hard to manage my muscle problem 029 0.83° 061 034 061 0.88° 0.60 045
Worry
Worry about my muscle problem 024 0.58 0.78? 0.02 0.59 0.74 0.76° 039
Worry whether or not my medicines are working 0.15 0.52 081° 0.10 0.23 038 0.76° 033
Worry about my family 049 048 0.83° 0.18 037 044 0.73° 028
Worry about needing help from others 030 039 0.80° 0.19 038 040 0.84° 040
Worry about not being accepted by others 0.19 032 073° 042 022 045 0.71° 045
Worry about being treated differently from others my age 0.05 047 0.68° 037 0.06 0.29 0.68° 034
Communication
Hard for me to tell the doctors and nurses how | feel 0.00 037 021 0.87° 036 047 042 097°
Hard for me to ask the doctors and nurses questions 0.05 040 0.20 091° 046 0.58 0.52 0.96°
Hard for me to explain my muscle problem to other people 0.16 048 0.29 0.84° 040 047 044 093%

Note: Pearson’s product moment correlations are designated as small (0.10), medium (0.30), and large (0.50)

A Daily Activities, T Treatment, W Worry, C Communication
@ Values represent correlations between items and their hypothesized subscales
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Table 4 Test-retest reliability of the Thai version of the PedsQL™
3.0 DMD Module

Scale (# items)

Intraclass correlation
coefficient, ICC (95% Cl)

Child self-report

Total (18) 0.74 (0.54-0.87)
Daily Activities (5) 0.88 (0.77-0.94)
Treatment Barriers (4) 0.63 (0.37-0.80)
Worry (6) 0.53 (0.23-0.74)
Communication (3) 0.54 (0.25-0.75)
Parent proxy-report
Total (18) 0.88 (0.76-0.93)
Daily Activities (5) 0.90 (0.81-0.95)
Treatment Barriers (4) 0.82 (0.68-0.90)
Worry (6) 0.66 (043-0.81)
Communication (3) 0.68 (047-0.82)

scores from the first evaluation (Tables 6 and 7). The
means for all domains were higher for ambulatory
patients and for subjects receiving steroids. The ‘Daily
Activities’ domain score was significantly correlated with
ambulatory status for both the child self-report and par-
ent proxy-report questionnaires. The “Total score; ‘Treat-
ment Barriers; and ‘Communication’ subscale scores
were also significantly related to mobility on the parent
proxy-report questionnaires. The total score and the
‘Treatment Barriers’ and ‘Daily Activities’ subscale scores
were significantly related to steroid use for both the
child self-report and parent proxy-report questionnaires.

Differences in PedsQL™ DMD scores between age groups
The mean scores on the PedsQL™ DMD by age group
are displayed in Table 8. The child self-report mean
score for daily activities was significantly higher for the
8- to 12-year-old group than for the 13- to 18-year-old
group (P =0.03). Parents also reported significantly
lower Daily Activities scores for the 13- to 18-year-old
group than for the 8- to 12-year-old group (P =0.03)
and the 5- to 7-year-old group (P =0.004). Parent
reports yielded significantly higher total scores (better
overall QOL) for the 5- to 7-year-old group compared

Table 5 Parent-child agreement of the Thai version of the
PedsQL™ 3.0 DMD Module

Scale (# items)

Intraclass correlation
coefficient, ICC (95% Cl)

Total (18) 0.76 (0.61, 0.86)
Daily Activities (5) 0.81 (0.68, 0.89)
Treatment Barriers (4) 0.81 (0.68, 0.89)
Worry (6) 057 (0.33, 0.74)
Communication (3) 049 (0.22, 0.68)
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with the 13- to 18-year-old group (P = 0.03). Parents re-
ports yielded significantly higher Communication scores
(indicating better communication about the disease) for
the 5- to 7-year-old group compared with the 8- to
12-year-old group (P = 0.047).

Discussion

This study provides evidence that the PedsQL™ 3.0
DMD Module Thai version is a valid and reliable instru-
ment for evaluating quality of life among the pediatric
DMD population. There were few missing item re-
sponses, indicating that the children and their parents
were able to provide good-quality data. The few missing
item responses on the self-report questionnaires were
due to intellectual disability. The missing responses on
the parent proxy report questionnaires could be due to
misunderstanding the instructions provided. No floor ef-
fects were found for the subscales. However, a ceiling ef-
fect was seen for the communication subscale on the
parent proxy report questionnaire, suggesting that these
parents had good communication with their children.

The PedsQL™ 3.0 DMD Module Thai version showed
acceptable values that exceeded the minimum alpha coef-
ficient standard of 0.70 for internal consistency on all sub-
scales for both child self-report and parent proxy report,
similar to the results for the original version [7]. Thus, the
Thai PedsQL™ 3.0 DMD Module can be regarded as an in-
ternally consistent instrument. The item-subscale score
correlations were analyzed using Pearson correlations.
The correlations between items and their hypothesized
subscales were higher than the items’ correlations with
other subscales, demonstrating good scaling for the child
self-reports and parent proxy reports.

Responses to the Thai version scale were in good to
excellent agreement for most subscales across a 2-4
week time period and were significantly correlated, indi-
cating test-retest reliability. Parent-child agreement
showed that the concordance between the perceptions
of parents and their sons was good to excellent for all
but the ‘“Worry’ and ‘Communication’ subscales. Our
study showed that children with DMD worried less
about their health problems than their parents do, which
is different from the findings of a previous study [7].
This could be due to the fact that parents generally
understand disease progression and severity more than
children do. The parents were mainly concerned with
their child’s muscular problems. In addition, we believe
that response bias is unlikely to explain this finding be-
cause the subjects did not know the research assistant
conducting the interview. Our study found that the chil-
dren reported more communication difficulty than par-
ents. Urzark and colleagues also reported poor to
moderate agreement between children with DMD and
their parents, suggesting that evaluating both
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Table 6 Construct validity of the Thai version of the PedsQL™ 3.0 DMD Module, known-groups method comparing ambulatory and

non-ambulatory patients

Scale (# items) Ambulatory Non-ambulatory P Difference (95% Cl)
Mean SD Mean SD

Child self-report (N=13) (N=32)
Total (18) 66.03 18.54 55.87 1691 0.08 10.16 (=137, 21.69)
Daily Activities (5) 67.69 17.51 46.09 2348 <0.01 21.60 (7.02, 36.18)
Treatment Barriers (4) 70.19 2152 61.78 24.10 0.28 841 (=7.12, 23.94)
Worry (6) 66.03 25.16 62.11 24.90 0.64 3.92 (—12.65, 20.48)
Communication (3) 57.69 26.23 51.82 26.75 0.51 5.87 (=11.78, 23.52)

Parent proxy report N=22) (N=33)
Total (18) 70.01 15.56 54.29 21.25 <0.01 15.72 (512, 26.32)
Daily Activities (5) 67.95 17.57 41.21 25.74 < 0.001 26.74 (14.13, 39.36)
Treatment Barriers (4) 75.28 18.75 59.85 25.05 0.02 15.43 (2.87, 28.00)
Worry (6) 63.07 19.17 58.21 25.59 045 4.86 (798, 17.70)
Communication (3) 80.30 2776 60.86 33.04 0.03 19.44 (2.30, 36.59)

perspectives should be standard practice [7]. Bray and
colleagues also found moderate to poor agreement
between 35 parents and their sons with DMD [23].
Child self-report scores and parent proxy report scores
often show less than optimal agreement in HRQOL
questionnaires of children with and without chronic ill-
ness [24, 25].

Known group comparisons (ambulatory vs non-am-
bulatory and steroids vs no steroids) were used to as-
sess construct validity and demonstrated that the
instrument is able to discriminate between groups. The
total score and the scores for the “Treatment Barriers’
and ‘Daily Activities’ subscales were significantly related
to steroid use in both the child self-reports and the

parent proxy reports. This finding may be explained by
the effect of steroids on slowing disease progression.
The ‘Daily Activities’ subscale scores for the child
self-report responses was significantly related to ambu-
latory status. The subscales “Treatment Barriers, “Worry’
and ‘Communication’ in the child self-report group
showed unqualified statistical discriminative abilities,
while the ‘Daily Activities, ‘“Treatment Barriers’ and
‘Communication’ subscales in the parent proxy report
group were significantly related to ambulatory status,
similar to a 2012 study from the USA [7]. Interestingly,
the communication subscale score in the parent proxy
report group was significantly higher for the ambula-
tory group, although in theory this domain should be

Table 7 Construct validity of the Thai version of the PedsQL™ 3.0 DMD Module, known-groups method comparing patients

receiving steroids to patients not receiving steroids

Scale (# items) Steroid use No steroid use P Difference (95% Cl)
Mean SD Mean SD

Child self-report (N=33) (N=12)
Total (18) 62.26 16.75 4937 17.81 0.03 1295 (1.38, 24.53)
Daily Activities (5) 5742 23.29 3833 20.26 0.02 19.09 (3.76, 34.42)
Treatment Barriers (4) 69.57 21.77 4948 22.37 0.01 20.09 (5.19, 35.00)
Worry (6) 65.78 2398 56.25 26.56 0.26 9.53 (-7.23, 26.30)
Communication (3) 53.54 28.26 5347 21.75 0.99 0.06 (—-18.12, 18.25)

Parent proxy report (N =39) (N=16)
Total (18) 64.74 19.82 5043 19.22 0.02 1431 (261, 26.01)
Daily Activities (5) 5821 2527 36.56 2241 <001 21.64 (7.05, 36.23)
Treatment Barriers (4) 70.19 22.51 55.86 24.52 0.04 14.33 (0.58, 28.09)
Worry (6) 63.03 24.28 53.13 19.09 0.15 991 (=3.75, 23.56)
Communication (3) 71.79 33.26 60.94 29.14 0.26 10.86 (—8.28, 30.00)
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Table 8 Comparison of PedsQ™ 3.0 DMD Module scores by age group
Scale (# items) Age 5-7 years Age 8-12years Age 13-18years
Mean SD Mean SD Mean SD
Child self-report (N=22) (N =23)
Total (18) - - 61.49 20.63 56.23 14.61
Daily Activities (5) - - 60.00° 23.09 4500 22.71
Treatment Barriers (4) - - 67.05 26.74 61.50 20.07
Worry (6) - - 64.96 27.54 61.59 22.26
Communication (3) - - 4962 30.80 57.25 2151
Parent proxy report (N=9) (N=23) (N=23)
Total (18) 75317 11.74 60.75 23.70 54.65 17.28
Daily Activities (5) 7056 16.09 57617 2558 3891 24.21
Treatment Barriers (4) 81.25 18.22 66.58 2567 59.51 21.72
Worry (6) 67.59 1542 5942 2713 5797 21.61
Communication (3) 90.74™ 15.28 60.87 36.88 67.75 2901

Higher scores equal better health-related quality of life (fewer symptoms or problems)

-, data not available; * P <0.05
2 Significantly different than ages 13-18 years
b Significantly different than ages 8-12 years

the least affected by ambulatory status. It is possible
that the older age of the children in the non-ambula-
tory group (14 vs 8 years) enabled them to understand
the disease more and that this, along with psychological
changes in the teenage years, resulted in withdrawal
from communication, as perceived by parents. How-
ever, this finding may also suggest an underlying prob-
lem of depression due to limited activity that requires
further psychosocial evaluation. The parent proxy and
child scores were significantly different only for the
daily activities domain. This could be due to the small
sample size. Further testing with larger sample sizes
and more extensive evaluation of clinical data, such as
LVEF function and the need for respiratory support, are
merited.

The mean total score of 58.80 and the mean of all sub-
scales in the child self-report group were lower than
those reported in a previous study from the USA [7], al-
though the mean age of the children (11.7 years in the
Thai study vs 10.4 years in the USA study) and the pro-
portion of non-ambulatory patients (60.7% in the Thai
study vs 58% in the USA study) were similar. The lower
mean scores observed in our study could be due to
poorer access to medical resources, lower incomes, and
the limited access to public transportation and other
services for handicapped people in Thailand.

With advancing age, the boys reported a significant de-
crease in daily activities, which correlated with the parent
proxy reports (Table 8). As the disease progress, children
will experience more weakness, which results in restric-
tions in daily activities. This result is similar to the results
of a previous study from the USA [7]. Interestingly, the
parent proxy-report showed better communication in the

5- to 7-year-old group compared to the 8- to 12-year-old
group. This could result from the fact that younger chil-
dren have not yet experienced complex medical needs, so
it may be easier for them to explain their health-related
problems.

There are several limitations of our study. Some of our
children were limited by intellectual disability, which re-
duced our sample size. A larger sample would have en-
hanced the factor analysis. Factor analysis would enable
us to further explore the construct validity and dimen-
sionality of the instrument [8]. We did not administer
the PedsQL™ Generic Core Module to our DMD popula-
tion; thus, we could not determine the inter-correlation
between the DMD module and the generic core scale.
We did not evaluate responsiveness, which is used to de-
tect HRQOL changes over time and can be regarded as
additional evidence of instrument validity [3]. We also
could not perform IQ tests for all patients due to a lack
of resources.

Conclusion

The PedsQL™ 3.0 DMD Module Thai version has accept-
able reliability and validity. It is important to assess
HRQoL from the perspective of both children and their
parents. Our patient population had lower scores than a
similar cohort from the USA, suggesting that it is
important to consider environmental modifications to
minimize the impact of the physical disability seen in
DMD. The PedsQL™ 3.0 DMD Module Thai version can
be used as an outcome measure in clinical practice and
research. Further study with a larger DMD population is
needed to conduct factor analysis.



Thongsing et al. Health and Quality of Life Outcomes (2019) 17:76

Abbreviations

DMD: Duchenne muscular dystrophy; HRQoL: Health-related quality of life;
ICC: Intraclass correlation coefficient; PedsQL™: Pediatric Quality of Life
Inventory™; SIRB: Siriraj Institutional Review Board; SPSS: Statistical Package
for the Social Sciences; USA: United States of America

Acknowledgements

The authors would like to deeply thank all the parents, caregivers, and
children with DMD for their kind participation. Sincere appreciation goes to
Dr. James W. Varni for his permission to translate this tool. We gratefully
acknowledge the staff of the Neurogenetic and Neuromuscular Research
Network Faculty of Medicine Siriraj Hospital for their support of this study
and for providing exceptional patient care. We sincerely thank Dr. Montida
Veeravigrom and Dr. Chaiyos Khongkhatithum for their valuable comments
as they took part in a committee review during the translation. The authors
would also like to thank Miss Chanapa Supachad and Miss Tanaporn
Netsuwan for research coordination and support and Dr. Chulathida
Chomchai for assistance with English editing.

Funding
The study was funded by the Faculty of Medicine, Siriraj Hospital, Mahidol
University, Bangkok, Thailand.

Availability of data and materials

The datasets generated and analyzed during the current study are not
publicly available to preserve the privacy of the participants but are available
from the corresponding author on reasonable request.

Authors’ contributions

OS conceptualized, designed and coordinated the study. AT reviewed
patient charts, collected data, participated in statistical analyses, wrote the
first draft and the subsequent drafts of the manuscript, and approved the
final manuscript as submitted. OS supervised data collection and participated
in the statistical analyses. OS and SL critically reviewed the manuscript and
approved the final manuscript as submitted.

Ethics approval and consent to participate
This study was approved by the Siriraj Institutional Review Board (SIRB)
committee (SIRB EC4:458/2559). Informed consent and assent were obtained.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Received: 17 May 2018 Accepted: 9 April 2019
Published online: 02 May 2019

References

1. Mah JK Korngut L, Dykeman J, Day L, Pringsheim T, Jette N. A systematic
review and meta-analysis on the epidemiology of Duchenne and Becker
muscular dystrophy. Neuromuscul Disord. 2014;24:482-91.

2. Calman KC. Quality of life in cancer patients—an hypothesis. J Med Ethics.
1984;10:124-7.

3. HuJ, Jiang L, Hong S, Cheng L, Kong M, Ye Y. Reliability and validity of the
Chinese version of the pediatric quality of life InventoryTM (PedsQLTM) 3.0
neuromuscular module in children with Duchenne muscular dystrophy.
Health Qual Life Outcomes. 2013;11:47.

. Eiser C. Children's quality of life measures. Arch Dis Child. 1997;77:350-4.

5. Solans M, Pane S, Estrada MD, Serra-Sutton V, Berra S, Herdman M, Alonso J,
Rajmil L. Health-related quality of life measurement in children and
adolescents: a systematic review of generic and disease-specific
instruments. Value Health. 2008:11:742-64.

6. Varni JW, Seid M, Kurtin PS. PedsQL 4.0: reliability and validity of the
pediatric quality of life inventory version 4.0 generic core scales in healthy
and patient populations. Med Care. 2001;39:800-12.

7.

20.

21.

22.

23.

24.

25.

Page 8 of 8

Uzark K, King E, Cripe L, Spicer R, Sage J, Kinnett K, Wong B, Pratt J, Varni
JW. Health-related quality of life in children and adolescents with Duchenne
muscular dystrophy. Pediatrics. 2012;130:e1559-66.

lannaccone ST, Hynan LS, Morton A, Buchanan R, Limbers CA, Varni JW, the Am
SG. The PedsQL™ in pediatric patients with spinal muscular atrophy: feasibility,
reliability, and validity of the pediatric quality of life inventory™ generic Core
scales and neuromuscular module. Neuromuscul Disord. 2009;19:805-12.

Patrick DL, Deyo RA. Generic and disease-specific measures in assessing
health status and quality of life. Med Care. 1989;27:5217-32.

Sprangers MA, Cull A, Bjordal K, Groenvold M, Aaronson NK. The European
Organization for Research and Treatment of Cancer. Approach to quality of
life assessment: guidelines for developing questionnaire modules. EORTC
study group on quality of life. Qual Life Res. 1993,2:287-95.

PedsQL™ translation methodology. http://www.pedsql.org/. Accessed 5
Feb. 2018.

Danansuriya MN, Rajapaksa LC. Psychometric properties of the Sinhala
version of the PedsQL™ 4.0 generic Core scales in early adolescents in Sri
Lanka. Health Qual Life Outcomes. 2012;10:105.

Sritipsukho P, Wisai M, Thavorncharoensap M. Reliability and validity of the
Thai version of the pediatric quality of life inventory 4.0. Qual Life Res. 2013;
22:551-7.

Tantilipikorn P, Watter P, Prasertsukdee S. Feasibility, reliability and validity of
the Thai version of the pediatric quality of life inventory 3.0 cerebral palsy
module. Qual Life Res. 2013;22:415-21.

McHorney CA, Ware JE Jr, Lu JF, Sherbourne CD. The MOS 36-item short-
form health survey (SF-36): Ill. Tests of data quality, scaling assumptions, and
reliability across diverse patient groups. Med Care. 1994;32:40-66.
McHorney CA, Tarlov AR. Individual-patient monitoring in clinical practice:
are available health status surveys adequate? Qual Life Res. 1995,4:293-307.
Cronbach LJ. Coefficient Alpha and Internal Structure of Tests; 1951.
Pedhazur EJ, Schmelkin LP. Measurement, design, and analysis: An integrated
approach, Student ed. Hillsdale: Lawrence Erlbaum Associates, Inc; 1991.
Bartko JJ. The intraclass correlation coefficient as a measure of reliability.
Psychol Rep. 1966;19:3-11.

Wilson KA, Dowling AJ, Abdolell M, Tannock IF. Perception of quality of life
by patients, partners and treating physicians. Qual Life Res. 2000;9:1041-52.
Machin D, Fayers PM. Quality of life: the assessment, analysis and
interpretation of patient-reported outcomes. 2nd ed New York: Wiley; 2007.
McGraw KO, Wong SP. Forming inferences about some intraclass correlation
coefficients. Psychol Methods. 1996;1:30-46.

Bray P, Bundy AC, Ryan MM, North KN, Everett A. Health-related quality of
life in boys with Duchenne muscular dystrophy: agreement between
parents and their sons. J Child Neurol. 2010;25:1188-94.

Eiser C, Morse R. Can parents rate their child's health-related quality of life?
Results of a systematic review. Qual Life Res. 2001;10:347-57.

Upton P, Eiser C, Cheung |, Hutchings HA, Jenney M, Maddocks A, Russell IT,
Williams JG. Measurement properties of the UK-English version of the
pediatric quality of life inventory 4.0 (PedsQL) generic core scales. Health
Qual Life Outcomes. 2005;3:22.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://www.pedsql.org/

	Abstract
	Background
	Method and materials
	Results
	Conclusions

	Introduction
	Objective
	Methods
	Study design and patient population
	Measures and procedures
	Data analysis

	Results
	Demographic and clinical characteristics
	Feasibility
	Reliability
	Internal consistency reliability
	Item-subscale correlations
	Test-retest reliability
	Parent-child agreement

	Construct validity
	Differences in PedsQL™ DMD scores between age groups

	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	References

