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Abstract 

Background:  The Pediatric Quality of Life Inventory Version 4.0 (PedsQLTM4.0) is a generic health-related quality of 
life (HRQoL) questionnaire, widely used in pediatric clinical trials but not yet validated in France. We performed the 
psychometric validation of the self and proxy PedsQLTM4.0 generic questionnaires for French children aged 8–12 years 
old.

Methods:  This bicentric cross-sectional study included 123 children and their parents with congenital heart disease 
(CHD) and 97 controls. The psychometric validation method was based on the consensus-based standards for the 
selection of health measurement instruments (COSMIN). The reliability was tested using the intraclass correlation 
coefficient (ICC). To evaluate the validity of this scale, content, face, criterion, and construct validity psychometric 
proprieties were tested. Acceptability was studied regarding questionnaires’ completion and the existence of a floor 
or a ceiling effect.

Results:  Test–retest reliability intra-class correlation coefficients were mainly in good range (0.49–0.66). Face validity 
was very good among parents (0.85) and children (0.75). Content validity was good (0.70), despite misinterpretation 
of some items. In construct validity, each subscale had acceptable internal consistency reliability (Cronbach’s α > 0.72 
in self-reports, > 0.69 in proxy-reports). In the confirmatory factor analysis, the goodness-of-fit statistics rejected the 
original structure with 4 factors. The exploratory factor analysis revealed an alternative two-factor structure corre‑
sponding to physical and psychological dimensions. Convergent validity was supported by moderate (> 0.41) to high 
correlations (0.57) between PedsQL and Kidscreeen questionnaires for physical, emotion and school dimensions. The 
ability of the PedsQL to discriminate CHD severity was better with physical, social and total scores for both self-reports 
and proxy-reports.

Conclusions:  The PedsQLTM4.0 generic self and proxy HRQoL questionnaires found good psychometric properties, 
with regard to acceptability, responsiveness, validity, and reliability. This instrument appeared to be easy to use and 
comprehend within the target population of children aged 8 to 12 years old and their parents.
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Background
Quality of life (QoL) assessment in pediatrics has been 
given more attention in the past decade, although 
patient-reported outcomes (PRO’s) are not systematically 
quantified by caregivers and physicians, who primarily 
rely on clinical symptoms and disease complications [1, 
2].

Nowadays, most medicine agencies recommend meas-
uring PRO’s in pediatric drug trials [3, 4]. Quality of life is 
a general and subjective concept, which has been defined 
as the “overall life satisfaction” [5]. However, clinical trials 
require a more operational definition and use validated 
instruments with good psychometric properties [5, 6]. 
Those instruments, named “health-related quality of life” 
(HRQoL) questionnaires, are multidimensional and usu-
ally include physical and psycho-social aspects [6, 7].

The Pediatric Quality of Life Inventory Version 4.0 
(PedsQLTM4.0) is a four-dimension HRQoL question-
naire widely used in pediatric clinical trials in healthy and 
chronically ill children [8–16]. Initially, the PedsQLTM4.0 
generic core scale has been validated in a cohort of 963 
American children [17]. Currently, self and proxy PedsQL 
questionnaires are available in various age and language 
versions [18–22]. Our group has increasingly used this 
instrument in HRQoL studies in France, among children 
with congenital heart disease (CHD) [14–16, 23–25]. 
However, no complete psychometric validation of the 
PedsQL has been performed yet in the French pediatric 
population.

Therefore, we aimed to perform the psychometric 
validation of the self and proxy PedsQLTM4.0 generic 
questionnaires for French 8–12  year-old children, from 
a cohort of subjects recruited in the general population 
and in tertiary care pediatric CHD centers.

Methods
Study design
This cross-sectional validation study was carried out 
between April 2013 and April 2016 (36 months) in pedi-
atric patients with a congenital heart disease (CHD) and 
in children from the general population. Patients were 
prospectively recruited in two French tertiary care pedi-
atric cardiology departments. The control children were 
recruited in 5 school classes (one per level from 3rd 
grade (elementary school) to 7th grade (middle school)), 

randomly selected in southern France (Occitanie Region) 
from the Education Ministry database.

Study population
Children with a CHD aged 8–12 were prospectively 
recruited in the two participating centers during a pedi-
atric cardiology outpatient visit. Inclusion procedures 
were beforehand harmonized. We did not include chil-
dren with any other severe chronic disease (neurodevel-
opmental disorder, chronic renal or respiratory failures) 
and children and/or families unable to understand the 
questionnaire. The pediatric CHD population was strati-
fied into 4 severity groups described by Uzark et al. [12].

In the control group, all children aged 8–12 and their 
parents, among the 5 selected school classes, were 
offered to participate in the study. The recruitment pro-
cedure was the same for each class and common to the 
one at the hospital.

QoL questionnaires
Originally, the measurement properties of the PedsQL 
were analysed by Varni et  al., who found an acceptable 
internal consistency reliability for group comparisons, in 
the total scale score (α = 0.88 child, 0.90 proxy), the phys-
ical health summary score (α = 0.80 child, 0.88 proxy), 
and the psychosocial health summary score (α = 0.83 
child, 0.86 parent). The authors showed that the PedsQL 
could discriminate healthy and ill children and correlated 
with morbidity and illness burden. Cross-cultural validity 
of the PedsQL has shown similar properties to the origi-
nal instrument in several countries [18, 20, 22, 26, 27].

The 8–12 year old self and proxy PedsQLTM4.0 generic 
HRQoL questionnaires have each four multidimensional 
scales: physical (8 items), emotional (5 items), social (5 
items), and school (5 items) functioning. The three sum-
mary scores are the total score (23 items), the physical 
health summary score (8 items), and the psychosocial 
health summary score (15 items). To creat the psychoso-
cial health summary score, the mean is computed as the 
sum of the items over the number of items answered in 
the emotional, social, and school functioning scales. The 
physical health summary score it the same as the physical 
functioning scale score [17].

Each item uses a 5-point Likert scale from 0 (never) to 
4 (almost always). Items are reversed scored and linearly 

Trial registration: This study was approved by the South-Mediterranean-IV Ethics Committee and registered on Clinical‑
Trials.gov (NCT01202916), https​://clini​caltr​ials.gov/ct2/show/NCT01​20291​6.
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transformed to a 0–100 scale, higher scores indicating a 
better HRQoL.

The logistical process for filling in questionnaires was 
similar in both groups, as described in our previous stud-
ies [28, 29]:

•	 Children filled in the self-version of the 8–12 year old 
PedsQLTM4.0 generic questionnaire, under trained 
specialist nurse supervision, while parents filled in 
the proxy version in a separate room.

•	 At the same time, children and parents filled in 
separately the Kidscreen-52 (52 items) and the Kid-

screen-27 (27 items) questionnaires, respectively [30, 
31]. This European generic validated HRQoL instru-
ment is designed for 8–18 y.o healthy and chronically 
ill children [30, 32]. We previously published Kid-
screen self and parent-reported scores in CHD ver-
sus healthy children [28]. The dimensions of the Kid-
screen and their correspondence with the PedsQL 
were reported in Fig. 1.

Fig. 1  Correspondence between dimensions of the PedsQL, Kidscreen-52 and Kidscreen-27 quality of life questionnaires
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Statistical analysis
A sample size of 124 CHD children was previously cal-
culated for the pilot study, which aimed to analyse the 
relationship between CHD severity and the Kidscreen 
physical dimension [28].

In the control group, considering a recruitement in 5 
school classes, with 30 children per class, and a 60% par-
ticipation rate, we expected to include 90 control chil-
dren. The total sample size (CHD and control children) 
therefore provides about 9 patients per item, which 
seems sufficient to perform factorial analysis and validate 
the PedsQL [33].

The study population was described with means and 
SD for quantitative variables and with frequencies and 
percentages for qualitative variables. Quantitative vari-
ables were compared with the parametric Student’s t-test 
when the distribution was Gaussian, and with the Mann–
Whitney test otherwise. Missing data were not substi-
tuted. Qualitative variables were compared with the 
chi-square test or Fisher’s exact test. Data were analyzed 
using the SAS software version 9.1 (SAS Institute, Cary, 
NC). The two-sided significance level was 0.05.

Psychometric validation method
The psychometric validation method was based on the 
consensus-based standards for the selection of health 
measurement instruments (COSMIN) [34]. The COS-
MIN taxonomy of relationships of measurement prop-
erties was illustrated in Fig. 2.

Reliability
Two weeks after first assessment, children and their 
parents filled in again at home the same PedsQL ver-
sions, and mailed them back to the study coordinator. 
In the CHD group, only patients with a stable clinical 
status, during the interim period, as assessed by their 
pediatric cardiologist (e.g. no modification in terms 
of medical treatment and no hospitalization), were 
included in the test–retest procedure. The reliability of 
the PedsQL was estimated with the intraclass correla-
tion coefficient (ICC) and its 95% confidence interval 
(CI).

Fig. 2  COSMIN taxonomy of relationships of measurement properties [34]. Abbreviations: COSMIN, COnsensus-based Standards for the selection 
of health Measrurement Instruments; HR-PRO, health-related patient reported outcome. Permission to reproduce this figure was obtained from 
Elsevier and Copyright Clearance Center for print and electronic format (License number: 4823570991456)
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Validity
Content validity
A group of five experts (specialist nurse, Ph.D. student 
in public health, adult expert patient with a CHD, and 
two pediatricians) assessed the simplicity and clarity of 
the questionnaire with a likert scale (1–4) ranging from 
unfavorable to favorable opinion, and evaluate whether 
items assess defined content, providing recommenda-
tions to add or remove any items. The content validity 
index (CVI) was defined as the number of experts who 
answered 3 or 4 divided by the total number of experts. 
CVI < 0.4, between 0.4 and 0.75, or > 0.75 indicated poor, 
intermediate-to-good, or excellent relevance, respectively 
[35, 36].

Face validity
A sample of 10 children and 10 parents read, answered 
and discussed each item during a face-to-face interview 
with the principal investigator. They gave their opin-
ion on the scale layout, the length and the wording of 
the items and modalities of the answers. The investiga-
tor wrote down their answers and unclear items were 
reviewed [37, 38]. Items’ clarity was ranked 0 (not clear) 
or 1 (clear) [39]. The total number of points divided by 
the number of participants determined the face validity 
index.

Criterion validity
Correlation analyses were performed between PedsQL 
and Kidscreen dimensions, for both self and parents 
reports, to assess concurrent valididy.

Construct validity
Structural validity  In the multitrait-multi-item analy-
sis, five hypotheses were tested. (1) Redundancy between 
items was assessed by calculating inter-items correla-
tions within each dimension. Items of a given dimension 
were considered as non redundant if inter-items correla-
tions were < 0.7. (2) Item-internal consistency (IIC) was 
assessed by correlating each item with its corresponding 
scale. An IIC was considered as satisfactory if 90% of the 
possible item-scale correlations were > 0.4. (3) Item dis-
criminant validity (IDV) was assessed by determining to 
which extent the items correlated more with the dimen-
sions they were supposed to reflect, than with any other 
dimensions. (4) Another assumption of the multi-trait 
analysis was that the coefficient of variation of each item 
is equal or higher than 20%. (5) The internal consistency 
validity reflected interrelations between PedsQL items, as 
assessed by the Cronbach α [40]. A value > 0.7 was consid-
ered as acceptable.

We first performed a confirmatory factor analysis 
(CFA) with 4 factors to test the original 4-factor structure 

in our population. Then, as the CFA did not find a good 
fit on the original structure, an exploratory factor analy-
sis (EFA) was performed to optimize the quality of the fit 
and a 2-factor structure was tested. A CFA was then per-
formed on the 2-factor structure.

In the CFA, we used a structural equation modeling, 
according to the 4 dimensions of the original PedsQL 
instrument, by fixing the variance of the latent constructs 
(factors) to 1.0, and leaving free the correlation between 
the latent constructs. The following absolute fit indices 
were calculated: the baseline model chi-square estimate 
(p χ2), the adjusted goodness-of-fit (AGFI, interpreted 
similar to an R2 estimate), the root mean square error 
of approximation (RMSEA, the closer to zero, the better 
the model fit), the standardized root mean square resid-
ual (SRMR, the closer to zero, the better the model fit) 
and the comparative fit index (CFI, preferable estimate 
is greater than 0.80). The goodness of fit of the model 
was considered as well-fitted if pχ

2 > 0.05, RMSEA and 
SRMR < 0.08, and AGFI and CFI ≥ 0.80. The EFA was 
performed, using oblique rotation and polychoric corre-
lations to identify the most appropriate factor structure. 
The number of factors was determined using scree test 
and parallel analysis (with 100 simulations). When the 
item’s factor loadings (in absolute value) were above one 
divided by the square root of the number of items, then 
the item was considered as being part of the factor. The 
variance explained by each factor (computed without 
taking the other factors into account) was calculated.

Hypothesis testing  The spearman correlation between 
the physical dimension of each instrument (Kidscreen 
and PedsQL) and the actual child’s physical capacity, as 
assessed by the maximum oxygen uptake (VO2max) dur-
ing an exercise test, was calculated.

Cross cultural validity  The linguistic validation process 
from English to French was performed by MAPI institute, 
using a 4-step methodology: (1) forward translation step 
by 2 professional translators (reconciliation, quality con-
trol and discussion → target language version 1); (2) back-
ward translation step by a professional translator (qual-
ity control and discussion → target language version 2); 
(3) adaptation step (review and adaptation of the mother 
language version to context of the target country → tar-
get language version 3); (4) cognitive debriefing step (on 
3 parents of healthy children → final target language ver-
sion) [41].

Interpretability
Acceptability and quality of items
The questionnaires’ completion rate was reported. 
The existence of a floor effect (i.e. responses on the 
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questionnaire cluster at the more negative health state 
end of the scale) or a ceiling effect (i.e. responses on the 
questionnaire cluster at the more positive health state 
end of the scale) was determined by the rate of children 
and parents who scored at the minimum (0) or maximum 
values (100), respectively for each item and dimension.

Discriminant validity
The PedsQL scores were compared between CHD and 
control populations, between girls and boys, and between 
four levels of disease severity [12]. For pairwise compari-
sons between each severity class, Holm’s correction was 
applied and the two-sided Jonckheere trend test investi-
gated the existence of a trend according to this severity.

Results
Population
We included 220 children, of which 123 CHD and 97 
controls. Among them, 210 children (117 CHD and 93 
controls) completed the PedsQL self-questionnaire and 
220 parents completed the PedsQL proxy-questionnaire.

Median age was 10  years (interquartile range 
9–11 years), and 60% of children were boys. In the CHD 
group, severity class 1, 2, 3 and 4 concerned, respectively, 
33 (27%), 14 (11%), 62 (50%) and 11 (9%) children.

Psychometric validation
Reliability
Test–retest analyses showed that ICCs, overall and in 
each dimension, for both self and proxy reports, were 
in the range of 0.49 to 0.66, corresponding to moderate 
(0.41–0.6) to good agreement (0.6–0.8) (Table 1).

Validity
Face validity and  content validity  Face validity index 
was excellent in the parents’ group (0.85) and very good in 
the children group (0.75). However, for many children did 
not fully understand the meaning of item 4 (“it is hard for 
me to lift something heavy”), as most of them understood 
the question from a general perspective and not as a limi-
tation potentially related to their health condition. Dur-
ing the interview, most children reported that “yes, it is 
hard for a child to lift something heavy, as compared to an 
adult”. Similarly, item 20 (“I forget things”) was frequently 
misunderstood, and two possible meanings were given 
for parents and children: forgetting concepts, lessons, or 
words during the class, or forgetting to bring an object to 
school (notebook, pencil case).

Content validity index was good (0.7). However, the 
experts considered that item 1 was not adapted to chil-
dren living in the countryside (“It is hard for me to walk 
more than one block”). Moreover, item 4 (“It is hard for 
me to lift something heavy”) was often misinterpreted as 

mentioned before, and item 23 (“I miss school to go to 
the doctor or hospital”) was usually understood from a 
general perspective: both healthy and CHD children miss 
school to go to the doctor, but sick children may miss 
school more often than healthy subjects, which was not 
always interpreted this way.

Criterion validity  In terms of concurrent validity, Ped-
sQL and Kidscreen corresponding dimensions correlated 
well in physical (r = 0.57), emotion (r = 0.49 with psycho-
logical well-being, 0.50 with moods and emotions, and 
0.48 with self perception of the Kidscreen) and school 
dimensions (r = 0.41) for self-report (Table  2). For par-
ents’ reports, these correlations were good in physical 
(r = 0.48), psychological (r = 0.57), and school (r = 0.49) 
dimensions. Indeed, the highest correlations observed 
between both instruments were those expected, except 
for social dimension. For the PedsQL social dimen-
sion, only one of the three corresponding dimensions of 
the Kidscreen (“bullying”) had a close-to-high correla-
tion (r = 0.47). For parents reports, the social PedsQL 
dimension correlated better with the school dimension 
than with the two expected dimensions of the Kidscreen 
(“autonomy and parents relation” and “social support and 
peers”).

Construct validity
Structural validity 

1.	 Redundancy between items

	 In the PedsQL self-reports, none of the items had 
correlation coefficients above 0.70 for each dimen-
sion. In the proxy reports, strong correlations 
were found between items 2-running and 3-sports 
(r = 0.90, P < 0.001), and between items 19-attention 
and 21-schoolwork (r = 0.71, P < 0.001). All remain-
ing items from the proxy reports had correlation 
coefficients < 0.70.

2.	 Item-internal consistency (IIC)
	 Most correlations between items and the corre-

sponding dimension were ≥0.4 (Additonal file 1: 
Table  S1). Lower correlations were found for item 
5-bath, 6-chores and 7-aches of the physical dimen-
sion (self-reports only), for item 17-doing-things 
of the social dimension for controls (self and proxy 
reports), and for item 22-feeling-well and 23-doctor 
of the school dimension for both CHD and control 
children.

3.	 Item discriminant validity
	 In most cases, items correlated more with their own 

dimention than with other dimensions (Additonal 
file 1: Table S1). However, a few items better corre-
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lated with other dimensions, but with rather close 
correlation coefficients.

4.	 Variability of items
	 Among CHD children, all items had a coeffi-

cient of variation above 20%, except item 5-bath, 
in self-reports only. Among control children, self-
reports showed coefficients of variation < 20% for 
item 1-walking, 3-sports and 5-bath, and for item 
18-playing. Parent-reports yielded coefficients of 
variation < 20% for item 17-doing-things, and items 
22-not-feeling-well and 23-doctor.

5.	 Internal consistency
	 In all 4 dimensions, Cronbach alpha coefficients were 

≥0.69 (Table 1). Cronbach alpha coefficients for each 
dimension did not increase after removal of each 
item one by one.

6.	 Factor analysis
	 The goodness-of-fit statistics of the confirmatory fac-

tor analysis indicated that the original structure with 
4 factors may not be the best fit (for self-reports: 
pχ

2 < 0.0001, AGFI = 0.698, RMSEA = 0.100 [0.092 
;0.109]90%, CFI = 0.731, and SRMR = 0.089; and for 

proxy reports: pχ
2 < 0.0001, adjusted GFI = 0.611, 

RMSEA = 0.120 [0.112 ;0.128]90%, CFI = 0.724, 
and SRMR = 0.125. Indeed, for both reports, pχ

2 
were < 0.05, RMSEA and SRMR were < 0.08, and 
AGFI and CFI were < 0.80.

In the exploratory factor analysis, for self and proxy 
reports, only 2 factors were retained according to scree 
test and parallel analysis (Additonal file 2: Fig. S1), corre-
sponding to physical (factor 1) and psychological (factor 
2) dimensions. The factor loadings matrix and the vari-
ance explained by each factor were reported in Table 3.

In the PedsQL self-questionnaire, factor 1 included 
all items from the physical dimension, except one item 
(item 7-aches), and also included some items from the 
social dimension that could be interpreted by children as 
physical actions (items 17-doing-things and 18-playing), 
as well as two items from the school dimension, refer-
ring to somatic problems (items 22-not-feeling-well and 
23-doctor). In the PedsQL proxy-questionnaire, factor 
1 included all items of the physical dimension, but two 
items (items 7-aches and 8-energy), which were con-
sidered as belonging to the psycho-social domain. The 
factor 1 was therefore considered as the “physical and 
health dimension”. The factor 2, in both self and proxy-
questionnaires, included most items in a psycho-social 
domain grouping psychological, emotion, social and 
school dimensions (Table 3), so it was considered as the 
“emotional and psychosocial dimension”. The confirma-
tory factor analysis (CFA) with these 2 factors found a 
slightly better goodness-of-fit statistics (Additonal file 1: 
Table  S3). In the 4-factor loadings analysis, most items 
of the self-questionnaire were grouped in factor 1 for the 
physical dimension, factor 2 for the emotional and social 
dimensions, and factor 4 for the school dimension. As 
the proxy-questionnaire, most items could be grouped 
in factor 1 for the physical dimension, factor 2 for the 
emotional dimensions, factor 3 for the social dimension, 
and factor 4 for the school dimension (Additonal file 1: 
Table S2).

Hypothesis testing  The original physical dimension of 
the PedsQL moderately correlated with physical capacity, 
as assessed by the VO2max, in both self-reports (r = 0.22, 
P = 0.08) and proxy reports (r = 0.35, P = 0.01). In the 
same patients, the correlations between the physical 
dimension of the Kidscreen and the VO2max were even 
lower in both self-reports (r = 0.19, P = 0.16) and proxy 
reports (r = 0.25, P = 0.05).

Interpretability
Acceptability and quality of items  Among the 210 chil-
dren who completed the PedsQL self-questionnaire, 98% 
had no missing items. As for the PedsQL proxy question-

Table 2  Concurrent validity: correlation between  PedsQL 
and  Kidscreen 52 self-reports and  between  PedsQL 
and Kidscreen 27 parent-reports

Values are Spearman correlation coefficients (values ≥ 0.4 are marked in bold) 

NS non-significant correlation (P-value > 0.05)
a  Highest correlations expected for each PedsQL dimension
b  Highest correlations observed for each PedsQL dimension

PedsQL questionnaire

Physical Emotion Social School

Self-reports (N = 199)

Kidscreen-52 questionnaire

 Physical well-being 0.57a,b 0.42 0.40 0.37

 Psychological well-being 0.39 0.49a,b 0.31 0.27

 Moods and emotions 0.39 0.50a,b 0.40 0.36

 Self-perception 0.32 0.48 0.31 0.33

 Autonomy 0.37 0.45 0.33 0.36

 Parent relation and home life 0.28 0.35 0.27a 0.32

 Financial resources 0.28 0.21 0.23 0.35

 Social support and peers 0.25 0.30 0.29a 0.38

 School environment 0.25 0.37 0.24 0.41a,b

 Bullying 0.21 0.20 0.47a.b 0.26

Proxy-reports (N = 203)

Kidscreen-27 dimensions

 Physical well-being 0.48a,b 0.43 0.35 0.32

 Psychological well-being 0.24 0.57a,b 0.34 0.34

 Autonomy and parent relation − 0.03NS 0.23 0.11NS,a 0.14NS

 Social support and peers 0.11 NS 0.21 0.32a 0.26

 School environment 0.09 NS 0.31 0.37b 0.49a,b
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naires, 213 of 220 parents (97%) had no missing items. 
Missing data did not relate to any specific item. Ceiling 
effect exceeded 20% for the social dimension (self and 
proxy reports for CHD and control children) and physi-
cal dimension (self-reports for CHD children and self and 
proxy reports for controls) (Table 1). Floor effect was 0% 
for all dimensions in both groups. At the item level, a high 
ceiling effect (≥ 80%) was observed for item 1-walking 
and item 5-bath of the physical dimension in CHD and 
control self and parent-reports, and in item 18-playing of 
the social dimension for control self-reports only. No sig-
nificant floor effect was observed.

Discriminant validity  PedsQL self-reported scores were 
significantly lower in CHD children than in controls in all 
dimensions (Table 1). Effect size was medium for school, 
physical, psychosocial and total scores, and small for emo-

tion and social scores. Parents-reported scores were lower 
for CHD patients in all dimension except the social one, 
with small effect sizes.

Differences in PedsQL scores by gender and CHD 
severity were reported in Table  4. Female self-reported 
HRQoL scores were lower than male’s scores for emo-
tional, physical, and total scores. No difference was 
observed between boys and girls according to parents-
reports. PedsQL self-reports were significantly different 
in terms of CHD severity for physical, social, psycho-
social and total scores. PedsQL proxy-reports were sig-
nificantly different in terms of CHD severity for physical, 
social, and total scores. The ability to discrimate CHD 
severity with the PedsQL was mainly observed, for both 
self and proxy questionnaires, between the low sever-
ity class (class 1) and the three other severity classes (2, 

Table 3  Two-factor loadings exploratory factor analysis

Values marked in italic represent items participating to each factor; values marked in bold represent highest factor loadings for each item.

Item description Item keyword Self-reports Proxy-reports

Factor 1 Factor 2 Factor 1 Factor 2

Variance explained 3.84 3.28 2.30 4.15

Physical dimension

 1 Walking more than one block Walking 0.81 − 0.06 0.99 − 0.09

 2 Running Running 0.95 − 0.15 0.79 0.15

 3 Participating in sports activity or exercise Sports 0.88 − 0.09 0.84 0.10

 4 Lifting something heavy Lifting 0.61 0.15 0.74 0.10

 5 Taking a bath or shower by him/herself Bath 0.67 0.04 1.01 − 0.26

 6 Doing chores around the house Chores 0.27 0.22 0.70 − 0.07

 7 Having pain Aches 0.26 0.37 0.20 0.46
 8 Lack of energy Energy 0.55 0.20 0.21 0.55

Emotion dimension

 9 Being afraid Afraid 0.20 0.47 − 0.05 0.72
 10 Feeling sad or blue Sad 0.25 0.50 0.02 0.80
 11 Feeling angry Angry − 0.10 0.73 − 0.11 0.74
 12 Trouble sleeping Sleeping − 0.06 0.54 − 0.03 0.72
 13 Worrying about what will happen next Future 0.37 0.43 − 0.14 0.82

Social dimension

 14 Getting along with other children Getting along with kids 0.12 0.74 0.60 0.12

 15 Other kids refusing to be friends No friends − 0.04 0.76 0.07 0.55
 16 Getting teased by other children Teased − 0.09 0.82 0.00 0.66
 17 Not able to do things that other children his or her 

age can do
Doing things 0.71 − 0.03 0.30 0.54

 18 Keeping up when playing with other children Playing 0.78 0.12 0.84 0.06

School dimension

 19 Paying attention in class Attention 0.01 0.61 0.55 0.06

 20 Forgetting things Forgetting 0.00 0.73 − 0.02 0.57
 21 Keeping up with schoolwork Schoolwork 0.25 0.51 0.66 0.06

 22 Missing school because not feeling well Not feeling well 0.58 − 0.02 0.36 0.34

 23 Missing school to go see the doctor Doctor 0.45 0.10 0.14 0.43
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3 and 4), but not between the 2 intermediate severity 
classes (2 and 3).

Discussion
In this study, from a cohort of 220 children, we ana-
lysed the psychometric properties of the self and proxy 
PedsQL™ 4.0 generic questionnaires for French children 
aged 8–12 years.

In a standardized test–retest procedure, we found a 
moderate to good reliability, overall and in each dimen-
sion, for both self and proxy reports. With an ICC of 0.66 
for the self-reported total scores, the reproductibility 
of the PedsQL can be considered as good in this young 
pediatric population.

Face validity index was excellent in the parents’ group 
(0.85) and very good in the children group (0.75). How-
ever, two items had unexpected interpretations: for item 
4 “is it difficult to lift something heavy?”, we suggest add-
ing “compared to other children of your age”, to avoid any 
misunderstanding; and item 20 was understood in two 
different ways (forgetting to bring some objects at school 
or forgetting the lessons that have been learned), never-
theless, in both cases, the question intends to assess some 
degree of cognitive disorder.

Content validity index was good (0.7). However, item 
1 should be adapted to children who don’t live in a city 
(“walk more than one block” could be replaced by “walk 
around the playground at school”), and item 23 (“I miss 
school to go to the doctor or the hospital”) could be sepa-
rated in 2 questions (“do you miss school?” and “do you 
go to the doctor or hospital?”).

In terms of criterion validity, PedsQL and Kidscreen 
corresponding dimensions correlated well in physical, 
emotion and school dimensions, for both self and proxy 
reports.

In terms of construct validity, most items were not 
redundant, excepted for items 2 (running) and 3 (sports) 
of the physical dimension. Nevertheless we believe that 
both items are of interest as they may have different 
meanings in children concerned with some degree of 
sports restriction, such as in inherited cardiac arrhyth-
mia: such children may be allowed to “run” in their 
everyday recreational physical activity, but suffer from 
competitive sports restriction [42]. Item-internal con-
sistency was correct, nevertheless some items reflected 
more autonomy than physical well-being (items 5-bath, 
6-chores), or were not appropriate in chronic disease not 
concerned with pain (item 7-aches). As a result, despite 
overall good item discriminant validity, those same items 
better correlated with another dimension than their 
own (e.g. social dimension for “aches” instead of physi-
cal dimension). Items variability was good, except for 
the poorly understood items. Nevertheless, we observed 

an acceptable internal consistency for each dimension 
(Cronbach alpha ≥ 0.69 in all dimensions). Interestingly, 
the confirmatory analysis did not bring out the origi-
nal 4-factor structure of the PedsQL [17]. Therefore, we 
performed an exploratory analysis, which showed that a 
2-factor structure seemed the most appropriate to sum-
marize the information. However, those 2 factors did not 
fully correspond to the 2 original PedsQL sub-scores (i.e. 
physical and psycho-social). Indeed, factor 1 included 
all physical items as well as some items considered as 
physical by the children (item 17-doing things, item 
18-playing, item 22-not feeling well, and item 23-doc-
tor). Cross-cultural comparisons to the factor structure 
obtained in the original PedsQL publication have shown 
heterogeneous results, from 2 factors [43] to 5 factors 
[27]. Such comparisons should be interpreted with cau-
tion as the populations are different in terms of culture, 
clinical status and age range. Nevertheless, such findings 
may be of interest in clinical trials study design using 
dichotomized HRQoL scores to assess PRO as primary 
outcome, secondary outcome or even in composite 
scores. Therefore, the total score may be more appropri-
ate in pediatric trials using the PedsQL [16].

We observed a moderate correlation between physi-
cal well-being assessed by the PedsQL and the actual 
physical capacity of the child, in both CHD and control 
groups. Interestingly, similar results were observed with 
the Kidscreen instrument and this correlation was better 
from parents reports with both instruments [29]. Indeed, 
the concept of quality of life is much broader than what 
VO2max represents in healthy children and in children 
with a cardiac disease.

The acceptability of the self and proxy PedsQL instru-
ments was excellent, with only 2% and 3% missing items, 
respectively. As in the original psychometric analysis of 
the PedsQL, no floor effect was observed [17]. However, 
a ceiling effect was observed in both CHD and control 
children, especially in the physical and social dimensions. 
A similar effect has been observed in the psychometric 
validation of the PedsQL from a large cohort of school 
children [44].

The PedsQL instrument provided a good discriminant 
validity, as all scores were significantly lower in CHD 
children than in controls, overall, in each dimension, 
and in both self and proxy reports (except for the parents 
reported social dimension). Moreover, the PedsQL could 
discriminate severe from non severe CHD, but was less 
performant to discriminate intermediate severity levels. 
Interestingly, gender differences were observed in self-
reports, female HRQoL scores being lower than males 
in most dimensions, but not in parents reports. Gender 
differences have been commonly observed in pediatric 
HRQOL studies [21, 28]. For example, in boys with CHD, 
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the feeling of overall well-being is linked to the practice 
of a physical activity, which is reflected in HRQOL scores 
[28, 29, 45]. A possible cofounding effect of gender on 
HRQOL’s perception may exist, however the impact of 
diferential item functioning using the PedsQL has been 
considered negligible [46, 47].

As classically observed in HRQoL studies in the pedi-
atric population, our results highlighted the existing dif-
ference between self and parents reports, both in healthy 
and CHD children [24, 28]. Usually, proxy reports pro-
vide lower scores than self-reports, and, in our experi-
ence, parents’ reports seem to better reflect the actual 
disease severity, especially mothers of children with CHD 
[15, 25, 29].

Study limitations
Response to clinical change was not assessed in this 
study. We previously found a good response to change 
with the French proxy-version of the PedsQL from a 
large cohort of mothers of children under oral anticoagu-
lants [15]. Nevertheless, futher studies using PedsQL self 
reports to determine reponse to clinical change remain 
necessary. As it is our area of expertise, the CHD popula-
tion was used to validate the PedsQL in this study, which 
made relevant the use of exercise capacity outcomes [45]. 
The lack of heterogeneity of the population may explain 
the moderate correlation of the PedsQL with disease 
severity [25, 29].

Conclusion
The French version of the PedsQLTM4.0 generic self and 
proxy HRQoL questionnaires found acceptable to good 
psychometric properties, with regard to acceptabil-
ity, responsiveness, validity, and reliability. This instru-
ment appeared to be easy to use and comprehend within 
the target population of children aged 8–12 and their 
parents.

Supplementary Information
The online version contains supplementary material available at https​://doi.
org/10.1186/s1295​5-021-01714​-y.

Additional file 1. Table S1: Correlation between each PedsQL item and 
the score of its dimension without this item. Table S2: Four-factor load‑
ings exploratoty factor analysis. Table S3: Confirmatory factor analysis 
with one-, two-, and four-factor structures.

Additional file 2. Fig. S1: Scree plot and parallel analysis in self-reported 
PedsQL scores.

Abbreviations
AGFI: Adjusted goodness-of-fit; CFI: Comparative fit index; CHD: Congenital 
heart disease; CI: Confident interval; CVI: Content validity index; HRQoL: Health 
related quality of life; ICC: Intraclass correlation; IDV: Item discriminant validity; 
IIC: Item internal consistency; PedsQL: Pediatric Quality of Life Inventory; PRO: 
Patient-reported outcomes; QoL: Quality of life; RMSEA: Root mean square 

error of approximation; SD: Standard deviation; SRMR: Standardized root mean 
square residual; VO2max: Maximum oxygen uptake.

Acknowledgements
We thank the children and their families for their participation. We thank Jean-
Christophe Azorin, from the National Ministry of Education, for his collabora‑
tion to perform the study in schools. We thank Anne Cadene for the quality of 
study monitoring.

Authors’ contributions
Conception and design of the work: PA; PAU; MCP. Acquisition of data: PA; RD; 
AA; SG. Analysis of data: HH; MCP. Interpretation of data: VM; HH; MCP; PA; HA. 
Drafting of the work: PA; VM; HH; MCP; HA. All authors read and approved the 
final manuscript.

Funding
This study was supported by Montpellier University Hospital Clinical Research 
Program (PHRC, Grant No. UF8422).

Availability of data and materials
All data generated or analysed during this study are included in this published 
article. The datasets used for those published data are available from the cor‑
responding author on reasonable request.

Ethics approval and consent to participate
This study complies with the declaration of Helsinki. It was approved by the 
South-Mediterranean-IV Ethics Committee and registered on ClinicalTrials.gov 
(NCT01202916). Schools’ participation was supported by the Ministry of Edu‑
cation Regional Authority. Informed consent was obtained from all parents or 
legal guardians.

Consent for publication
This manuscript does not contain any individual person’s data. Informed 
consent was obtained from all parents or legal guardians.

Competing interests
Authors declare that they have no competing interests.

Author details
1 Pediatric and Congenital Cardiology Department, M3C Regional Reference 
Center, Arnaud De Villeneuve University Hospital, 371 Avenue du Doyen 
Giraud, 34295 Montpellier, France. 2 PhyMedExp, University of Montpellier, 
CNRS, INSERM, Montpellier, France. 3 Epidemiology and Clinical Research 
Department, University Hospital, Montpellier, France. 4 Clinical Investiga‑
tion Center, INSERM‑CIC 1411, University of Montpellier, Montpellier, France. 
5 Pediatric Cardiology and Rehabilitation Center, Institut-Saint-Pierre, Pala‑
vas‑Les‑Flots, France. 6 Department of Public Health, Aix-Marseille University, 
EA 3279 Research Unit, Marseille, France. 

Received: 16 July 2020   Accepted: 22 February 2021

References
	1.	 Marino BS, Tomlinson RS, Drotar D, Claybon ES, Aguirre A, Ittenbach R, 

et al. Quality-of-life concerns differ among patients, parents, and medical 
providers in children and adolescents with congenital and acquired heart 
disease. Pediatrics. 2009;123:e708-715.

	2.	 Moons P. Patient-reported outcomes in congenital cardiac disease: 
are they as good as you think they are? Cardiol Young. 2010;20(Suppl 
3):143–8.

	3.	 San Miguel R, del Villar V, Pérez C, de Frutos M, Mar J, Coma MJ. Role of 
health-related quality of life measurements in the design of drug clinical 
trials. Farm Hosp. 2010;34:16–22.

	4.	 Miguel RS, López-González AM, Sanchez-Iriso E, Mar J, Cabasés JM. 
Measuring health-related quality of life in drug clinical trials: is it given 
due importance? Pharm World Sci. 2008;30:154–60.

	5.	 Moons P, Budts W, De Geest S. Critique on the conceptualisation of qual‑
ity of life: a review and evaluation of different conceptual approaches. Int 
J Nurs Stud. 2006;43:891–901.

https://doi.org/10.1186/s12955-021-01714-y
https://doi.org/10.1186/s12955-021-01714-y


Page 13 of 14Amedro et al. Health Qual Life Outcomes           (2021) 19:75 	

	6.	 Bullinger M, Schmidt S, Petersen C, Erhart M, Ravens-Sieberer U. Meth‑
odological challenges and potentials of health-related quality of life 
evaluation in children with chronic health conditions under medical 
health care. Med Klin (Munich). 2007;102:734–45.

	7.	 Clarke S-A, Eiser C. The measurement of health-related quality of life 
(QOL) in paediatric clinical trials: a systematic review. Health Qual Life 
Outcomes. 2004;2:66.

	8.	 Varni JW, Burwinkle TM, Jacobs JR, Gottschalk M, Kaufman F, Jones KL. 
The PedsQL in type 1 and type 2 diabetes: reliability and validity of the 
pediatric quality of life inventory generic core scales and type 1 diabetes 
module. Diabetes Care. 2003;26:631–7.

	9.	 Varni JW, Burwinkle TM, Katz ER, Meeske K, Dickinson P. The PedsQL in 
pediatric cancer: reliability and validity of the pediatric quality of life 
inventory generic core scales, multidimensional fatigue scale, and cancer 
module. Cancer. 2002;94:2090–106.

	10.	 Varni JW, Seid M, Smith Knight T, Burwinkle T, Brown J, Szer IS. The PedsQL 
in pediatric rheumatology: reliability, validity, and responsiveness of the 
Pediatric Quality of Life Inventory Generic Core Scales and Rheumatology 
Module. Arthritis Rheum. 2002;46:714–25.

	11.	 Feng L, Zhang Y, Chen R, Hao Y. The Chinese version of the Pediatric Qual‑
ity of Life InventoryTM (PedsQLTM) 3.0 Asthma Module: reliability and 
validity. Health Qual Life Outcomes. 2011;9:64.

	12.	 Uzark K, Jones K, Slusher J, Limbers CA, Burwinkle TM, Varni JW. Quality of 
life in children with heart disease as perceived by children and parents. 
Pediatrics. 2008;121:e1060-1067.

	13.	 Strullu M, Rakotonjanahary J, Tarral E, Savagner C, Thomas C, Méchinaud 
F, et al. Evaluation of health related quality of life in children with immune 
thrombocytopenia with the PedsQLTM 4.0 Generic Core Scales: a study 
on behalf of the pays de Loire pediatric hematology network. Health 
Qual Life Outcomes. 2013;11:193.

	14.	 Amedro P, Tahhan N, Bertet H, Jeandel C, Guillaumont S, Mura T, et al. 
Health-related quality of life among children with Turner syndrome: con‑
trolled cross-sectional study. J Pediatr Endocrinol Metab. 2017;30:863–8.

	15.	 Amedro P, Bajolle F, Bertet H, Cheurfi R, Lasne D, Nogue E, et al. Quality 
of life in children participating in a non-selective INR self-monitoring VKA-
education programme. Arch Cardiovasc Dis. 2018;111:180–8.

	16.	 Amedro P, Gavotto A, Legendre A, Lavastre K, Bredy C, De La Villeon G, 
et al. Impact of a centre and home-based cardiac rehabilitation program 
on the quality of life of teenagers and young adults with congenital heart 
disease: the QUALI-REHAB study rationale, design and methods. Int J 
Cardiol. 2019;283:112–8.

	17.	 Varni JW, Seid M, Kurtin PS. PedsQL 4.0: reliability and validity of the Pedi‑
atric Quality of Life Inventory version 4.0 generic core scales in healthy 
and patient populations. Med Care. 2001;39:800–12.

	18.	 Amiri P, Eslamian G, Mirmiran P, Shiva N, Jafarabadi MA, Azizi F. Validity and 
reliability of the Iranian version of the Pediatric Quality of Life Invento‑
ryTM 4.0 (PedsQLTM) Generic Core Scales in children. Health Qual Life 
Outcomes. 2012;10:3.

	19.	 Bendo CB, Paiva SM, Viegas CM, Vale MP, Varni JW. The PedsQLTM oral 
health scale: feasibility, reliability and validity of the Brazilian Portuguese 
version. Health Qual Life Outcomes. 2012;10:42.

	20.	 Arabiat D, Elliott B, Draper P, Al Jabery M. Cross-cultural validation of the 
Pediatric Quality of Life InventoryTM 40 (PedsQLTM) generic core scale 
into Arabic language. Scand J Caring Sci. 2011;25:828–33.

	21.	 Varni JW, Limbers CA, Burwinkle TM. Parent proxy-report of their children’s 
health-related quality of life: an analysis of 13,878 parents’ reliability and 
validity across age subgroups using the PedsQL 4.0 Generic Core Scales. 
Health Qual Life Outcomes. 2007;5:2.

	22.	 Gheissari A, Farajzadegan Z, Heidary M, Salehi F, Masaeli A, Mazrooei A, 
et al. Validation of persian version of PedsQLTM 4.0TM generic core scales 
in toddlers and children. Int J Prev Med. 2012;3:341–50.

	23.	 Werner O, Abassi H, Lavastre K, Guillaumont S, Picot M-C, Serrand C, 
et al. Factors influencing the participation of adolescents and young 
adults with a congenital heart disease in a transition education pro‑
gram: a prospective multicentre controlled study. Patient Educ Couns. 
2019;102:2223–30.

	24.	 Abassi H, Huguet H, Picot M-C, Vincenti M, Guillaumont S, Auer A, et al. 
Health-related quality of life in children with congenital heart disease 
aged 5 to 7 years: a multicentre controlled cross-sectional study. Health 
Qual Life Outcomes. 2020;18:366.

	25.	 Abassi H, Bajolle F, Werner O, Auer A, Marquina A, Mura T, et al. Health-
related quality of life correlates with time in therapeutic range in children 
on anticoagulants with International Normalised Ratio self-monitoring. 
Arch Cardiovasc Dis. 2020;113:811–20.

	26.	 Kobayashi K, Kamibeppu K. Measuring quality of life in Japanese 
children: development of the Japanese version of PedsQL. Pediatr Int. 
2010;52:80–8.

	27.	 Reinfjell T, Diseth TH, Veenstra M, Vikan A. Measuring health-related qual‑
ity of life in young adolescents: reliability and validity in the Norwegian 
version of the Pediatric Quality of Life Inventory 4.0 (PedsQL) generic core 
scales. Health Qual Life Outcomes. 2006;4:61.

	28.	 Amedro P, Dorka R, Moniotte S, Guillaumont S, Fraisse A, Kreitmann 
B, et al. Quality of life of children with congenital heart diseases: 
a multicenter controlled cross-sectional study. Pediatr Cardiol. 
2015;36:1588–601.

	29.	 Amedro P, Picot MC, Moniotte S, Dorka R, Bertet H, Guillaumont S, et al. 
Correlation between cardio-pulmonary exercise test variables and 
health-related quality of life among children with congenital heart 
diseases. Int J Cardiol. 2016;203:1052–60.

	30.	 Ravens-Sieberer U, Gosch A, Rajmil L, Erhart M, Bruil J, Power M, et al. The 
KIDSCREEN-52 quality of life measure for children and adolescents: psy‑
chometric results from a cross-cultural survey in 13 European countries. 
Value Health. 2008;11:645–58.

	31.	 Ravens-Sieberer U, Auquier P, Erhart M, Gosch A, Rajmil L, Bruil J, et al. The 
KIDSCREEN-27 quality of life measure for children and adolescents: psy‑
chometric results from a cross-cultural survey in 13 European countries. 
Qual Life Res. 2007;16:1347–56.

	32.	 Ravens-Sieberer U, Herdman M, Devine J, Otto C, Bullinger M, Rose M, 
et al. The European KIDSCREEN approach to measure quality of life and 
well-being in children: development, current application, and future 
advances. Qual Life Res. 2014;23:791–803.

	33.	 Anthoine E, Moret L, Regnault A, Sébille V, Hardouin J-B. Sample size used 
to validate a scale: a review of publications on newly-developed patient 
reported outcomes measures. Health Qual Life Outcomes. 2014;12:176.

	34.	 Mokkink LB, Terwee CB, Knol DL, Stratford PW, Alonso J, Patrick DL, et al. 
The COSMIN checklist for evaluating the methodological quality of stud‑
ies on measurement properties: a clarification of its content. BMC Med 
Res Methodol. 2010;10:22.

	35.	 Fermanian J. Validation of assessment scales in physical medicine and 
rehabilitation: how are psychometric properties determined? Ann Rea‑
dapt Med Phys. 2005;48:281–7.

	36.	 Polit DF, Beck CT. The content validity index: are you sure you know 
what’s being reported? Crit Recommendations Res Nurs Health. 
2006;29:489–97.

	37.	 Bolarinwa OA. Principles and methods of validity and reliability testing 
of questionnaires used in social and health science researches. Niger 
Postgrad Med J. 2015;22:195–201.

	38.	 Fitzpatrick R, Davey C, Buxton MJ, Jones DR. Evaluating patient-based 
outcome measures for use in clinical trials. Health Technol Assess. 
1998;2:1–4.

	39.	 Bölenius K, Brulin C, Grankvist K, Lindkvist M, Söderberg J. A content 
validated questionnaire for assessment of self reported venous blood 
sampling practices. BMC Res Notes. 2012;5:39.

	40.	 Cronbach LJ. Coefficient alpha and the internal structure of tests. Psycho‑
metrika. 1951;16:297–334.

	41.	 Acquadro C, Patrick DL, Eremenco S, Martin ML, Kuliś D, Correia H, et al. 
Emerging good practices for Translatability Assessment (TA) of Patient-
Reported Outcome (PRO) measures. J Patient Rep Outcomes. 2017;2:8.

	42.	 Chambers KD, Beausejour Ladouceur V, Alexander ME, Hylind RJ, Bevilac‑
qua L, Mah DY, et al. Cardiac events during competitive, recreational, and 
daily activities in children and adolescents with long QT syndrome. J Am 
Heart Assoc. 2017;6:e005445.

	43.	 Ji Y, Chen S, Li K, Xiao N, Yang X, Zheng S, et al. Measuring health-related 
quality of life in children with cancer living in Mainland China: feasibility, 
reliability and validity of the Chinese Mandarin version of PedsQL 4.0 
Generic Core Scales and 3.0 Cancer Module. Health Qual Life Outcomes. 
2011;9:103.

	44.	 Varni JW, Burwinkle TM, Seid M. The PedsQL 4.0 as a school popula‑
tion health measure: feasibility, reliability, and validity. Qual Life Res. 
2006;15:203–15.



Page 14 of 14Amedro et al. Health Qual Life Outcomes           (2021) 19:75 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

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

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

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

	45.	 Amedro P, Gavotto A, Guillaumont S, Bertet H, Vincenti M, De La Villeon G, 
et al. Cardiopulmonary fitness in children with congenital heart diseases 
versus healthy children. Heart. 2018;104:1026–36.

	46.	 Doostfatemeh M, Ayatollahi SMT, Jafari P. Assessing the effect of child’s 
gender on their father–mother perception of the PedsQLTM 4.0 question‑
naire: an iterative hybrid ordinal logistic regression/item response theory 
approach with Monte Carlo simulation. Health Qual Life Outcomes. 
2020;18:348.

	47.	 Huang I-C, Leite WL, Shearer P, Seid M, Revicki DA, Shenkman EA. Differ‑
ential item functioning in quality of life measure between children with 
and without special health care needs. Value Health. 2011;14:872–83.

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


	Psychometric validation of the French self and proxy versions of the PedsQL™ 4.0 generic health-related quality of life questionnaire for 8–12 year-old children
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design
	Study population
	QoL questionnaires
	Statistical analysis

	Psychometric validation method
	Reliability
	Validity
	Content validity
	Face validity
	Criterion validity
	Construct validity
	Structural validity 
	Hypothesis testing 
	Cross cultural validity 


	Interpretability
	Acceptability and quality of items
	Discriminant validity


	Results
	Population
	Psychometric validation
	Reliability
	Validity
	Face validity and content validity 
	Criterion validity 

	Construct validity
	Structural validity 
	Hypothesis testing 

	Interpretability
	Acceptability and quality of items 
	Discriminant validity 



	Discussion
	Study limitations

	Conclusion
	Acknowledgements
	References


