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Objective: The present study aimed to determine the psychometric properties of the Persian
version of the PedsQL 4.0 for Iranian children with cancer.

Materials and Methods: This is a methodological study. The PedsQL™ 4.0 was first
translated into Persian and then psychometrically evaluated. The participants included
200 children with cancer and 200 parents referred to a specialized hospital for children
in Rasht, Iran, from October 2021 to October 2022, who were selected by a convenience
sampling method. The face validity, and construct validity (by confirmatory factor analysis

[CFA] were assessed. Internal consistency was assessed by calculating Cronbach’s o and
the test re-test reliability was measured by calculating the intraclass correlation coefficient
(Icc).

Results: The mean age of children and parents was 5.9+4.2 and 37.8315.86 years, respectively.
The CFA results showed that the eight-factor model had a good fit. In the child self-report

version, Cronbach’s a value for the eight subscales was in the range of 0.72-0.88 and for the

overall scale, it was 0.80. In the parent proxy-report version, Cronbach’s o value was in the

range of 0.82-0.93 and for the overall scale, it was 0.81. In the test re-test reliability, the ICC

¢ valueinthe child self-report version for the age groups 5-7, 8-12 and 13-18 years old was 0.85,
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Highlights

e Given the profound impact of cancer on children’s health, it is essential to examine their health-related quality of
life (HRQOL) after diagnosis.

e The Persian version of pediatric quality of life (PedsQL) 4.0 has acceptable internal consistency and reliability.

e As a valid and reliable tool, the Persian version of PedsQL 4.0 can be used to assess the HRQOL of children with
cancer in Iran.

Plain Language Summary

The quality of life of children with cancer are greatly affected by the disease. Examining their HRQOL can be helpful
in developing effective interventions for them. Given that there is no valid and reliable questionnaire in Persian to
assess the health-related quality of life of children with cancer in Iran, this study translated and psychometrically
evaluated the Persian version of the PedsQL 4.0 for children aged 2-18 years with cancer in Iran. The results showed
that the Persian PedsQL 4.0 had good psychometric properties and can be used to measure the health-related quality

of life of children with cancer in Iran.

Introduction

ancer is one of the life-threatening

diseases that affects the lives of many

children in the world [1-3]. Cancer af-

fects about 50-200 children per mil-

lion worldwide [4]. In Iran, 19,973
children have been diagnosed with cancer in the recent
ten years [5]. Cancer is one of the leading causes of
death for children worldwide [6-8]. To reduce the can-
cer death rate in children, there are many methods such
as chemotherapy, bone marrow transplant, and radio-
therapy [9-11]. Despite the usefulness of these meth-
ods, they have many side effects for children, which
affect their health-related quality of life (HRQOL) [12].
HRQOL is an assessment of how a person’s well-being
is affected over time by a disease, disability or disorder
[13]. In children with cancer, due to the impact of the
disease on various aspects of their lives, HRQOL assess-
ment is very important [14]. Nowadays, more than 80%
of children with cancer survive [15, 16]; therefore, spe-
cial attention should be paid to their HRQOL [17].

To assess HRQOL in children with cancer, it is neces-
sary to have an appropriate instrument that can assess
all physical, psychological and social aspects. This tool
should also include child and parent feedback and con-
sider the child’s cognitive development [18-20]. There
are few tools for assessment such as the Minneapolis-
Manchester Quality of Life Instrument and the pediatric
quality of life (PedsQL 4.0) [21, 22]. The PedsQL 4.0 is

a suitable instrument for evaluating HRQOL in children,
which considers all the mentioned criteria [23]. This tool
consists of two parts; one part is the child self-report for
ages 5-18 and the other part is the parent proxy-report
for ages 2-18 years [23-25]. So far, this tool has been
translated into many languages and psychometrically
evaluated in different countries, but it has not yet been
translated into Persian. Therefore, the present study
aimed to determine the psychometric properties of the
Persian version of the PedsQL 4.0 for Iranian children
with cancer.

Methods

In this methodological study, the population includes
the children with cancer and their parents referred to
the Pediatric Oncology Department of a specialized hos-
pital for children affiliated to Guilan University of Medi-
cal Sciences in Rasht, Iran, from October 2021 to Octo-
ber 2022. Inclusion criteria for children were age 2-18
years, a definite diagnosis of cancer by the physician for
children who were in the active or follow-up treatment
phase, and willingness of the child and informed con-
sent of their parents to participate in the study. The chil-
dren who were not physically or mentally stable (based
on the physician’s diagnosis) were excluded. Inclusion
criteria for parents were the ability to speak Persian,
willingness to participate in the study, no mental disor-
ders or a history of hospitalization in psychiatric wards.
In general, at least 200 samples are recommended to
perform factor analysis according to the literature. This
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sample size is able to provide a high test power of 0.80
for a model with 100 degrees of freedom [26]. Keeping
this in mind, we included 200 children aged 2-18 years
and 200 parents.

The PedsQL 4.0 has 27 items and eight subscales, in-
cluding pain and hurt (2 items), nausea (5 items), pro-
cedural anxiety (3 items), treatment anxiety (3 items),
worry (3 items), cognitive problems (5 items), perceived
physical appearance (3 items) and communication (3
items). The child self-report is different based on age of
the child (age 5-7, 8-12 and 13-18 years old). The parent
proxy-report is also different based on the age of the
child (age 2-4, 5-7, 8-12 and 13-18 years). The child self-
report version uses a 3-point Likert scale (0 = not at all, 2
= sometimes, 4 a lot) for children aged 5-7 years, while
a 5-point Likert scale (O=never, 1=almost never, 2=some-
times, 3=often, 4=almost always) is used for children
aged 8-18 years and for the parent proxy-report version.

Translation and cross-cultural adaptation were first
done based on Beaton et al’s four-step approach. For
this purpose, after correspondence with the developer
of the main version (Dr. James W. Varni) [25] and ob-
taining permission from him, the forward and backward
translation was carried out. First, an Iranian translator

April 2025, Volume 35, Number 2

and a nurse familiar with English translated the ques-
tionnaire from English to Persian. Then, an initial Persian
draft was obtained after checking the quality of transla-
tions and making modifications. A nurse familiar with
English back-translated it into English. To compare the
translated English draft with the original version of the
questionnaire, it was emailed to Dr. Varni. Finally, the
final Persian draft was approved after revising and edit-
ing. The flowchart of the study process is presented in
Figure 1.

Parents were asked to complete both parent proxy-
report (for ages 2-18) and child self-report (for ages 2-4)
versions. The versions for 5-18 years old were complet-
ed by children. The information for parents (including
age, relationship with the child, education and econom-
ic status) and children (including age, sex, type of can-
cer, and disease status) were also recorded. During the
completion of the questionnaires, the researcher was
available and answered their questions. The average
time to complete the questionnaires was 20 minutes.

For content validity assessment, 10 experts in the
fields of oncology, pediatric nursing, and psychometrics
were asked to give their opinions about the grammar,
wording, item allocation, and compatibility of the final

Pediatric Quality of Life Inventory™ Contrasted
4.0 (PedsQL™) Cancer Module against i);aft 5d
(James W. Varni, 1999 & 2001& 2017) original ——] ljuste
(Persian)
Translation ) 4
English to Persian Translation
(Translator) English to Persian
(Nurses)
Draft 1 Draft 2
Back-translation
Draft 3 (Bilingual nurse) Draft 4
Harmonized > (English)
translation
Pilot test v

Linguistic adjustment,
wording, grammar

Persian language Cognitive assessment (n=10, parents)

Pediatric Quality of Life Inventory™
4.0 (PedsQL™) Cancer Module

Content validity (n=10, experts)

Administration
(n=200 child & n=200 parents)

Construct validity,
reliability

Figure 1. Flowchart of the study process
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draft with Iranian culture. The feasibility and compre-
hensibility of the items were assessed by 10 parents of
children with cancer.

To determine the construct validity, confirmatory fac-
tor analysis (CFA) was used. Maximum likelihood esti-
mation was used to estimate the factor matrix. Several
fit indices are used in CFA, including x?/df, ¥, df, good-
ness of fit index (GFI), adjusted goodness of fit (AGFI),
comparative fit index (CFl), root mean square residuals
(RMSR), root mean square error of approximation (RM-
SEA), and normed fit index (NFI). The acceptable values
were considered as x%/df <5, CFl >0.9 , GFl >0.9, AGFI
>0.9, and RMSEA <0.08 [26, 27]. Considering the stud-
ies assessed the different versions of the PedsQL 4.0, a
sample size of 200 children and 200 parents was deter-
mined to perform the CFA. To determine the internal
consistency of the Persian version, the questionnaire
was given to 200 participants, and Cronbach’s a coeffi-
cient was calculated. To determine the test re-test reli-
ability, the questionnaire was completed by 50 children
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aged 2-18 and their parents (n=50), and the Intraclass
correlation coefficient (ICC) was calculated. Statistical
analyses were done in SPSS software, version 21. De-
scriptive statistics (frequency, percentage, MeanSD)
were used to describe the data, to perform CFA, LISREL
software, version 8.8 was used.

Results

The age of children and their parents was 5.9+4.2 and
37.83+5.86 years, respectively. Other demographic and
clinical characteristics are presented in Table 1. In the
child self-report version, Cronbach’s a value for the
eight subscales was in the range of 0.72-0.88 and for the
overall scale, it was 0.80 (Table 2). In the parent proxy-
report version, Cronbach’s a value was in the range of
0.82-0.93 and for the overall scale, it was 0.81 (Table 3).
In determining the construct validity, all fit indices had
acceptable value and confirmed the fitness of the final
model (Table 4). Since the values were above 0.7 in both

Table 1. Demographic characteristics of participants (200 children and 200 parents)

Variables No. (%)
2-4 28(14)
: 5-7 88(44)
Child age (y) 812 50(25)
13-18 34(17)
Male 117(58.5)
Gender Female 83(41.5)
Children Newly di d 183(91.5)
. ewly diagnose .
Status of disease Recurrent disease 17(8.5)
Leukemia 130(65)
Lymphoma 47(23.5)
Type of tumor Neuroblastoma 10(5)
Nephroblastoma 9(4.2)
Rhabdosarcoma 4(2)
Mother 180(90)
Blood relationship with child Father 11(5.5)
Other 9(4.5)
20-30 13(6.5)
31-40 87(43.5)
Age of parents (y) 21-50 166(33)
51-60 34(17)
Parents llliterate 8(4)
Lower than high school 28(14)
Educational level High school 35(17.5)
Bachelor’s degree 103(51.5)
Master’s degree 26(13)
Very high 9(4.5)
. High 8(4)
Economic status Lo 73(36.5)
Very low 110(55)
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Table 2. Mean scores and Cronbach’s a values for the child self-report version

Subscale Mean+SD o Skewness
Total 77.14+15.44 0.80 -0.771
Pain and hurt 85.02+19.77 0.72 -1.182
Nausea 82.1+24.29 0.88 -1.62
Procedural anxiety 72.29+31.82 0.88 -1.0224
Treatment anxiety 92.2+17.09 0.83 -2.923
Worry 76.44+25.12 0.81 -1.121
Cognitive problems 71.95+22.13 0.73 -0.537
Perceived physical appearance 70.2+28.09 0.75 -0.781
Communication 66.94+27.66 0.73 -0.589
Pain and hurt
Nausea
Procedural anxiety
2-4 vears Treatment anxiety NA
v Worry
Cognitive problems
Perceived physical appearance
Communication
Total 72.06+14.78 0.77 0.041
Pain and hurt 84.13+18.78 0.73 -0.781
Nausea 76.21+22.87 0.83 -1.37
Procedural anxiety 54.30+37.21 0.89 -0.172
5-7 years Treatment anxiety 86.22+21.78 0.79 -2.371
Worry 73.55+27.98 0.72 -0.978
Cognitive problems 73.11+23.18 0.77 -0.612
Perceived physical appearance 70.22+29.12 0.77 -0.812
Communication 58.78+27.12 0.71 -0.431
Total 78.72+24.4 0.82 -0.913
Pain and hurt 86.22+21.78 0.79 -1.923
Nausea 82.78+25.66 0.93 -1.833
Procedural anxiety 78.28+27.68 0.90 -1.331
8-12 years Treatment anxiety 93.28+15.12 0.83 -3.721
Worry 77.97+26.87 0.82 -1.120
Cognitive problems 71.42+21.12 0.73 -0.612
Perceived physical appearance 71.98+28.89 0.81 -0.912
Communication 67.87+28.1 0.77 -0.601
Total 80.64+14.78 0.83 -0.891
Pain and hurt 84.72+19.12 0.75 -0.793
Nausea 87.32+20.78 0.91 -1.783
Procedural anxiety 84.29+19.78 0.77 -1.165
13-18 years Treatment anxiety 97.12+14.87 0.94 -5.777
Worry 77.8+25.12 0.84 -1.340
Cognitive problems 71.32424.72 0.82 -0.298
Perceived physical appearance 68.4+27.82 0.80 -0.745
Communication 74.18+25.12 0.83 -0.820

NA: Not applicable.

versions, it can be said that the Persian version had ac-
ceptable internal consistency.

For the test re-test reliability, the ICC values for each
age group of children are presented in Table 5. Except
for the treatment anxiety subscale in the 5-7 years age

group and the worry subscale in the 13-18 years age
group, the ICC values were good to excellent. The ICC
values for the parent proxy-report version also were
good to excellent .

Pouy S, et al. Psychometric Evaluation of the Persian PedsQL 4.0 for Children With Cancer. J Holist Nurs Midwifery. 2025; 35(2):149-157.




% Journal of Holistic
April 2025, Volume 35, Number 2 Nursing and Midwifery

Table 3. Mean scores and Cronbach’s a values for the parent proxy-report version

Subscale Mean+SD a Floor Effect Ceiling Effect Skewness
Total 72.33+15.3 0.81 59.48 91.17 0.671
Pain and hurt 83.15+23 0.88 61.80 105.87 -1.238
Nausea 81.4+25.71 0.93 53.87 106.18 -1.481
Procedural anxiety 59.61+32.12 0.92 32.31 95.29 -0.501
Treatment anxiety 86.22+18.97 0.91 66.72 103.81 -1.381
Worry 81.86+21.87 0.88 58.21 103.12 1321
Cognitive problems 69.01+21.82 0.85 48.18 91.38 -0.481
Perceived physical 73.55+24.78 0.87 49.89 99.12 -0.901
appearance
Communication 61.15+25.62 0.82 37.80 88.26 -0.417
Total
bain and hurt 72.69+16.87 0.85 58.91 92.67 -0.481
o, 84.12+18.97 0.86 67.61 105.28 -1.481
broceduml ot 77.92+24.77 0.92 48.12 97.91 -0.151
i ty 46.87+35.02 0.89 2218 93.18 -0.215
2-4 years rea ”\;Sgrra”x'e Y 832242553 0.95 49.13 103.12 -0.850
Connitive r‘(’)blems 84.97+23.87 0.93 66.12 11.12 2,120
. gnit dp bl 701142101 0.89 59.13 97.87 -0.660
er:e'vsarsn‘c’: ca 76.21423.77 0.90 60.71 107.18 -1.871
Ppearance 58.15+29.12 078 37.36 94.35 -0.815
Communication
Pain?rf;'hurt 73.78+12.87 0.85 60.77 86.87 0.112
N 85.71+18.78 0.79 65.22 103.22 -0.871
brocedirl amict 79.21+28.72 0.94 52.71 104.77 -1.581
Treatm‘;nt anxiety 46.78+34.15 0.93 14.44 81.79 -0.113
5-7 years Wor Y 8432+18.98 0.86 66.80 101.12 1118
Coanitive %blems 85.97+18.99 0.80 68.18 103.71 1,012
Pegrceive dp Dot 718141987 0.87 50.12 91.77 -0.421
- eargnZe 77.38+21.13 0.83 56.71 98.81 1118
ppearance 59.12+25.97 0.85 33.18 85.12 0271
Communication
Total
bain and hurt 65.97+17.21 0.81 58.71 91.75 -0.841
a",:lzzsea”r 81+25.21 0.95 54.21 105.77 -1.381
brocedmat o et 83.21+26.38 0.96 55.71 108.28 1721
o anxiety 69.71+28.71 0.95 38.79 96.89 -0.821
8-12 years Worr Y 88.18+16.79 0.85 7121 104.21 1421
Connitive r‘(’)blems 79.12+25.18 0.87 55.81 103.87 -1.321
" enit dp Doy 652142187 0.82 43.18 87.21 -0.180
er:e“’:arzn‘c’:'ca 69.18+25.9 0.81 44.21 94.87 -0.751
Ppearance 61.18+25.38 0.80 37.12 85.66 -0.451
Communication
Total
o o hurt 76.9+15.91 0.85 61.58 92.78 -0.381
N 81.77+22.81 0.91 57.81 102.88 -0.921
brocedural anet 85.28+22.87 0.93 62.31 106.87 1.621
Treatm‘;nt anxiety 75.11+26.18 0.88 48.78 100.81 -0.721
13-18 years Wor Y 89.18+15.12 0.92 76.81 103.12 -1.021
Connitive %blems 77.38+22.18 0.87 58.91 97.81 -1.028
Pegrceive dp b 689142371 0.89 4321 91.68 -0.421
- eargnZe 71.46+26.18 0.87 47.81 96.21 -0.742
pp 66.18+24.77 0.88 42.78 88.31 -0.282

Communication

]
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Table 4. Values of fit indices for parent-proxy report and child self-report versions

Version X? df X2/df RMSR RMSEA CFI GFI AGFI
Parent-proxy report 687.22" 212 3.25 0.057 0.066 0.95 0.91 0.88
Child self-report 612.34 214 2.66 0.051 0.067 0.93 0.92 0.89

Abbreviations: RMSR: Root mean square residual; RMSEA: Root mean square error of approximation; CFl: Comparative fit index; GFI:

Goodness of fit index; AGFI: Adjusted goodness of fit index.

*P=0.001
Discussion

The present study investigated the psychometric prop-
erties of the Persian version of the PedsQL 4.0 for Ira-
nian children with cancer. The results showed the ap-
propriate reliability and validity of the Persian PedsQL
4.0. Construct validity in this research was done using
the CFA. The main version of the PedsQL 4.0 cancer has
eight factors [23]. Our results showed that the Persian
version (for both child self-report and parent proxy-
report) had a good fit to the data and the eight-factor
model was confirmed.

Table 5. Test re-test reliability (ICC values) of the Persian PedsQL 4.0

According to the Cronbach’s a values, all subscales of
the Persian PedsQL 4.0 in the child self-report and par-
ent proxy-report versions for all age groups had good or
acceptable internal consistency. In line with the present
study, the results of a psychometric study on the Chi-
nese version of the PedsQL™ 4.0 showed that the Cron-
bach’s a values for the whole scale and the subscales
in the child self-report and parent proxy-report were at
an acceptable level and had a good internal consisten-
cy [28]. For the Brazilian version, a study showed that
the Cronbach’s a values for the child and parent ver-
sions were at a acceptable level, but in contrast to our
study, most of the subscales were not at a good level
[29]. For the original version, Cronbach’s a values for

Age Group (y)
Subscale
2-4 5-7 812 13-18

Procedural anxiety 0.49, 0'81** 0.87,0.50 0.92,0.98
Treatment anxiety 0.71,0.98 0.85,0.47 0.65, 0.66
Worry -0.07, -0-13 0.95,0.77* 0.92, 0.22“
Child self-report Cognitive problems NA 0.89, 0~84M 0.94,0.21 0.75, 0.93“
Perceived physical 0.67, 0'79” 0.74,0.72 0.85, 0.94”

0.78,0.89 0.74,0.44 0.92,0.97

Coarz’:uar:?cr;;'eon 0.84,0.78" 0.82,0.84 0.92,0.79°
0.78,0.85™ 0.67,0.78" 0.86, 1.00”

Total

Pall”:l;iS;IIEZWt 0.92, 0.85: 0.84, O.71i 0.95, 0.98: 0.98, 0.99*:
Procedural anxiety o S 0.88, 1.00 0.97,091
Treatment anxiety Ueavrs 0.98,0.95 0.97,0.88 085,076

Worry P, Wl 0.41,0.35 0,54, 0.74' 0.95,0.88
Parent proxy-report o TS 0.95, 0.94” 0.72, 0.52** 0.96, 0.87 0.95, 0.87”
Perceived physical e 0'90“ 0.92,0.72 0.84,0.72 0.88,0.91 )
appearance 0.94, 0.93” 0.82,0.64 0.82,0.64 0.95, o_sot
Communication (32}, 01302 0.25,0.24 0.25,0.24 0.72,0.70
Total 0.98,0.97" 0.88,0.87" 0.88,0.87" 0.93,1.00™

NA: Not applicable; ICC: Intra class correlation.

*P<0.05, "'P=0.01.

Pouy S, et al. Psychometric Evaluation of the Persian PedsQL 4.0 for Children With Cancer. J Holist Nurs Midwifery. 2025; 35(2):149-157.




April 2025, Volume 35, Number 2

the subscales of “perceived physical appearance” and
“communication” in the children self-report were not at
acceptable level [23].

The results of test re-test reliability assessment showed
that except for the “treatment anxiety” subscale for 5-7
year age group and the “worry” subscale for the 13-18
year age group, the ICC values for all subscales of child
and parent versions and different age groups were good
to excellent. For the Japanese version, the ICC values of
the subscale “treatment anxiety” in children aged 5-7
and 13-18 years old and the subscale “worry” for chil-
dren aged 8-12 years were in the low range [30]. For the
Chinese version, the ICC values for all subscales of child
and parent versions were in the good to excellent range
[28]. In the Brazilian version, the ICC was not calculated
separately for different age groups, but they were in the
appropriate range for the whole scale [29]. The low ICC
of the “treatment anxiety” subscale for 5-7 year age
group in our study can be due to the difficulty of ex-
plaining treatment anxiety by the items in this subscale
for young children. The low ICC of the “worry” subscale
for children aged 13-18 years may be due to the differ-
ence in treatments during two weeks, according to the
items in this subscale. In this study, data collection was
done in one hospital in northern Iran, which can affect
the generalizability of the results to other centers.

In conclusion, the Persian version of the PedsQL™ 4.0
has acceptable psychometric properties and can be
used as a valid and reliable tool to assess the HRQOL
of Iranian children with cancer. It can help researchers
and physicians in Iran to better understand the experi-
ences of children with cancer and create more effective
interventions to improve their quality of life. It is recom-
mended that future studies focus on the sensitivity and
responsiveness of this tool and provide the results to
compare data for healthy children.
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