
Academic Editor: Elizabeth

E. Littlejohn

Received: 9 May 2026

Revised: 21 June 2026

Accepted: 29 June 2026

Published: 29 June 2026

Copyright: © 2026 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license.

Article

The Pediatric Quality of Life Inventory 3.2 Diabetes Module:
Preliminary Validation and Initial Evidence of Reliability
and Factor Structure of the Croatian Version
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Highlights

What are the main findings?

• This is the first study to examine preliminary validation of the Croatian version of the
Pediatric Quality of Life Inventory 3.2 Diabetes Module.

• The preliminary results found that the instrument demonstrated internal consistency,
test–retest reliability, and factor analysis supported the construct validity.

What are the implications of the main findings?

• The questionnaire enables standardized assessment of diabetes-related quality of life
in Croatian-speaking children diagnosed with diabetes.

• The questionnaire supports routine clinical monitoring of diabetes-related quality of
life, facilitates early identification of psychosocial challenges in children with diabetes,
and enables cross-cultural comparison of pediatric diabetes outcomes.

Abstract

Background/Objectives: Type 1 diabetes mellitus (T1DM) in primary school children
presents unique challenges due to developmental dependence on adults, limited self-care
abilities, and the need for continuous medical supervision. These factors may adversely
affect health-related quality of life (HRQoL), particularly in early educational settings.
Although diabetes-specific HRQoL assessment is essential for comprehensive pediatric
diabetes care, no validated Croatian language instrument has previously been available.
This preliminary study aimed to evaluate the initial validity, reliability, and factor structure
of the Croatian version of the Pediatric Quality of Life Inventory (PedsQL) 3.2 Diabetes
Module. Methods: This cross-sectional preliminary study was conducted in a clinical
pediatric diabetes care setting in Croatia and included 70 children with T1DM, aged
7–14 years, and their parents or caregivers, recruited using convenience sampling. HRQoL
was assessed using the Croatian versions of the PedsQL 4.0 Generic Core Scales and the
PedsQL 3.2 Diabetes Module, which was translated using a forward-backward translation
procedure. Reliability was evaluated using Cronbach’s α and test–retest reliability using the
intraclass correlation coefficient (ICC). Construct validity was examined using Spearman’s
correlation analysis and exploratory factor analysis. Results: Children with T1DM re-
ported higher overall HRQoL than parent proxy reports, except for the Diabetes symptoms
scale of the PedsQL 3.2 Diabetes Module and the School functioning scale of the PedsQL
4.0 Generic Core Scales. Internal consistency was satisfactory across all scales (Cronbach’s
α = 0.71–0.85). Spearman’s correlations between subscales and total scores were strong
(ρ = 0.61–0.92). Test–retest reliability was excellent (ICC = 0.982–0.996). Exploratory factor
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analysis supported construct validity: Bartlett’s test of sphericity was significant for both
child (χ2 = 1398.57, p < 0.001) and parent reports (χ2 = 1302.74, p < 0.001), and the Kaiser–
Meyer–Olkin measure indicated acceptable sampling adequacy (child = 0.65; parent = 0.68).
Extracted factors explained 66.30% of the variance in child reports and 61.80% in parent
reports, with factor loadings ranging from 0.41 to 0.89 and 0.41 to 0.85, respectively. Conclu-
sions: The Croatian version of the PedsQL 3.2 Diabetes Module is an initial valid, reliable,
and feasible instrument for assessing diabetes-specific HRQoL in Croatian primary school
children with T1DM. Its use may support systematic HRQoL monitoring and improve
family-centered pediatric diabetes care.

Keywords: PedsQL 3.2 diabetes module; type 1 diabetes mellitus; primary school
children; Croatia

1. Introduction
Type 1 diabetes mellitus (T1DM) is one of the most common chronic endocrine diseases

in childhood and represents a major public health concern due to its lifelong nature and
increasing global incidence [1,2]. There is no definite opinion as to whether the increasing
incidence of T1DM is due to improved recognition and diagnosis of affected children or
simply an increase in incidence. According to the World Health Organization (WHO), in
2024, approximately 1.2 million people aged 0 to 20 years were diagnosed with type 1
diabetes [3]. For the same age group, the CroDiab national registry of people with diabetes
recorded 2155 children and adolescents with T1DM in the Republic of Croatia in 2023 [4].

Although T1DM is commonly diagnosed in older primary school children and adoles-
cents, a substantial proportion of cases occur during preschool and early primary school
years, a period marked by rapid cognitive, emotional, and social development [5,6]. The
diagnosis of T1DM at this age requires early initiation of lifelong disease management,
including blood glucose monitoring, insulin administration, dietary regulation, and pre-
vention of acute complications such as hypoglycemia and hyperglycemia [1,2]. Due to their
limited ability to understand the disease and independently perform self-care activities,
young children are highly dependent on parents, caregivers, and educational staff for daily
diabetes management [6–9]. Consequently, successful integration of medical care into the
school environment is essential to support both optimal disease control and the child’s
psychosocial development, including participation in age-appropriate activities and peer
interactions [5,8,9].

Health-related quality of life (HRQoL) is a multidimensional construct encompassing
physical, emotional, and social well-being in the context of health and illness [10,11]. In
pediatric populations, HRQoL assessment complements clinical indicators by capturing
everyday functioning and psychosocial adaptation [12,13]. Research and assessment of
HRQoL in the pediatric population are of great importance for developing policy measures
and guidelines to improve the lives of this population, structuring treatment guidelines for
specific diagnoses, and improving outcomes for individual children [14]. Almost half of
the clinician researchers who addressed HRQoL changed their child’s therapy or treatment
after receiving the results of a QoL assessment, and almost all researchers reported that
the assessment results were useful and helpful [15]. The QoL related to children suffer-
ing from various chronic diseases, including T1DM, is a less frequently researched area
compared to the healthy population of children and adolescents. It is also very important
to use specific measuring instruments that cover different QoL aspects [16]. Speaking
about diabetes-specific HRQoL, and therefore diabetes-specific HRQoL instruments, The
Pediatric Quality of Life Inventory (PedsQL) 3.0 Diabetes Module stands for one of the
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most widely used instruments, and also an instrument with one of the largest numbers of
international validations [17]. In 2018, an updated 3.2 version of this questionnaire was
developed [18], and, similar to the 3.0 version, it is part of The Pediatric Quality of Life
Inventory (PedsQL™), which is a modular instrument for measuring HRQoL in children
and adolescents ages 2 to 18 [19]. In this study, we used and validated the Croatian version
of the updated Diabetes Module 3.2 version of this diabetes-specific questionnaire.

Previous research indicates that children with T1DM may experience impairments
in specific HRQoL domains, particularly those related to school functioning, emotional
well-being, and social participation [20–22]. However, primary school children remain
underrepresented in the literature despite the importance of early childhood for long-term
development [5,23].

In Croatia, data on HRQoL among primary school children with T1DM are lim-
ited, and no validated Croatian diabetes-specific HRQoL instrument has previously been
available. Although internationally developed instruments such as the PedsQL 3.2 Dia-
betes Module are widely used, cultural, linguistic, healthcare, and educational differences
may influence how children and their parents perceive and report diabetes-related QoL.
Therefore, cross-cultural validation is essential to ensure that the instrument accurately
reflects the experiences and needs of Croatian children with T1DM. Accordingly, the aim
of this preliminary study was to evaluate the initial evidence of validity, reliability, and
factor structure of the Croatian version of the PedsQL 3.2 Diabetes Module, with par-
ticular emphasis on identifying HRQoL domains that may require targeted clinical and
educational support.

2. Materials and Methods
2.1. Study Design and Participants

This preliminary cross-sectional study included a convenience sample of 70 primary
school children diagnosed with T1DM (30 females and 40 males; age range 7–14 years, mean
age 11.09 ± 2.30 years) and their parents or primary caregivers. Participants were recruited
through Croatian associations of children with T1DM, through an invitation to participate
in the study distributed by the associations. Inclusion criteria were a confirmed diagnosis
of T1DM, primary school age (7–14 years), and the ability of both children and their
parents or caregivers to understand and complete the Croatian language questionnaires.
Children with cognitive impairments or other medical conditions that could substantially
affect HRQoL independently of T1DM were excluded to reduce the influence of potential
confounding factors. Parents/caregivers and their children independently completed the
questionnaires after being informed about the aim and purpose of the research. By signing
informed consent, parents/caregivers gave their consent to participate in the research, on
behalf of the child and on their own behalf. Prior to participation and upon providing
written informed consent, they were informed of their right to withdraw from the study
at any time. Ethical approval for the study was granted by the Ethical Committee of
the Faculty of Education, University of Osijek, Croatia (protocol code 602-04/25-04/04,
2158-63-02-25-20, 27 March 2025).

2.2. Assessment of Health-Related Quality of Life

In this preliminary research, the general and diabetes-specific HRQoL of the par-
ticipants were assessed. For the general HRQoL, an already existing Croatian version
of the PedsQL 4.0 Generic Core Scale was used [24]. For the diabetes-specific HRQoL
of participants, the original PedsQL 3.2 Diabetes Module was translated into Croatian
and, for the first time, validated in this study. In our preliminary research, we used ver-
sions of PedsQL 3.2 Diabetes Module for children aged from 5 to 7, from 8 to 12, and
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from 13 to 18. In all versions, the questionnaire contains child self-reports and parent
proxy reports. Also, all age versions of the questionnaire consist of 33 items divided into
5 scales: ‘Diabetes symptoms’ (15 items), ‘Treatment barriers’ (5 items), ‘Treatment adher-
ence’ (6 items), ‘Worry’ (3 items), and ‘Communication’ (4 items). The ‘Diabetes symptoms’
scale asks patients about the presence of general symptoms of the disease; the ‘Treat-
ment barriers’ and ‘Treatment adherence’ scales focus on habits such as diet, insulin
administration, and activities of daily living; the ‘Worry’ scale contains questions about
concerns about crises and complications; and the ‘Communication’ scale refers to obstacles
and difficulties in everyday communication. Each item in child self-reports and parent
proxy reports consists of a 5-point Likert scale: 0—never; 1—almost never; 2—sometimes;
3—often; 4—almost always. The Likert scale is transformed into a scoring system from
0 to 100, where 0 = 100, 1 = 75, 2 = 50, 3 = 25, and 4 = 0. The total score is calculated by the
sum of the points achieved on all items divided by the number of items, with a higher score
indicating better QoL. In addition to the overall score, the questionnaire can sometimes
be divided into two parts or two summary scores: ‘Diabetes symptoms summary score’
and ‘Diabetes management summary score’. ‘Diabetes symptoms summary score’ consists
of 15 items contained in the subscale ‘Diabetes symptoms’, and ‘Diabetes management
summary score’ consists of 18 items, or the total sum of items in the subscales ‘Treatment
barriers’ (5 items), ‘Treatment adherence’ (6 items), ‘Worry’ (3 items), and Communication
(4 items). In the standard version to be used in the preliminary study, all questions refer to
the period of the last month [18]. The questionnaire is widely used, and in addition to the
original version being validated in several cycles on different population groups, including
participants with both type 1 and type 2 diabetes separately or together [18,25–28], the
questionnaire has so far been translated and validated on a population suffering from
T1DM in Korea [29] and India [30]. Permission for the validation of the original ques-
tionnaire into Croatian was obtained from the original developer—MAPI Research Trust
(at https://www.pedsql.org/translations.html, accessed on 1 May 2026). The translation
process followed a double-blinded forward–backward procedure. The aforementioned
translation and adaptation procedure is described in detail in the papers by Guillemin
et al. [31] and Beaton et al. [32].

2.3. Statistical Analysis

The required sample size was calculated using G-power software based on an ef-
fect size of 0.50, a significance level of 0.05, and a statistical power of 0.80. Data were
entered into Microsoft Office Excel and analyzed using Statistica (TIBCO, Palo Alto, CA,
USA). Descriptive statistics were used to summarize participant characteristics and ques-
tionnaire scores, and the Shapiro–Wilk test was used to assess data distribution normal-
ity. The internal consistency of the PedsQL 3.2 Diabetes Module scales and the total
score was evaluated using Cronbach’s α coefficient, with values ≥0.70 considered in-
dicative of acceptable internal consistency. Test–retest reliability was assessed using the
intraclass correlation coefficient (ICC) with 95% confidence intervals (95% CI), where
values ≥ 0.80 indicated excellent reproducibility. Convergent validity was examined
using Spearman’s correlation coefficients to assess the relationship between individual
scale scores and the total score. Construct validity was evaluated using exploratory fac-
tor analysis (EFA) with varimax rotation. The suitability of the data for EFA was de-
termined using the Kaiser–Meyer–Olkin (KMO) measure of sampling adequacy, with
values ≥0.60 considered acceptable, and Bartlett’s test of sphericity (BTS) with statistical
significance indicating that the correlation matrix was appropriate for factor analysis. Fac-
tor extraction was based on eigenvalues ≥1 and factor loadings ≥0.40 [33–35]. Statistical
significance was set at p < 0.05.
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3. Results
Our preliminary research included 70 primary school children with T1DM and their

parents or caregivers who were recruited from associations of children with T1DM in
Croatia. Table 1 shows demographic and clinical characteristics of the participants.

Table 1. Demographic and clinical characteristics of participants.

Characteristic N (%) or MV ± SD

Total N of participants 70
Gender (male/female) 30 (42.86)/40 (57.14)

Age (years) 11.09 ± 2.30
Duration of diabetes (years) 4.51 ± 2.99

HbA1c (%) 7.04 ± 1.40
BMI (kg/m2) 19.36 ± 3.73

BMI (percentile) 62.18 ± 27.65
N—number; MV—mean value; SD—standard deviation; HbA1c—glycated hemoglobin; BMI—body mass index.

As the main questionnaire in our research for diabetes-specific HRQoL of participants,
we used and validated the Croatian version of the PedsQL 3.2 Diabetes Module. Descriptive
statistics, internal consistency, and correlations for the scales and total scores for the child
self-report and parent proxy report versions of the questionnaire are listed in Table 2.

Table 2. Descriptive statistics, internal consistency, and correlations for the PedsQL 3.2 Diabetes
Module scales and total scores in child self-reports and parent proxy reports.

Scales (N of Items) MV ± SD Median (IQR) Min Max Cronbach’s α ρ

Child self-report

Diabetes
symptoms (15) 67.71 ± 15.96 75 (50) 25 100 0.82 0.86 *

Treatment
barriers (5) 74.64 ± 18.60 75 (25) 0 100 0.80 0.70 *

Treatment
adherence (6) 81.55 ± 14.43 100 (25) 50 100 0.78 0.81 *

Worry (3) 68.69 ± 20.78 50 (25) 0 100 0.85 0.66 *

Communication (4) 77.68 ± 20.18 87.50 (37.50) 12.50 100 0.79 0.73 *

Diabetes
management (18) a 76.63 ± 14.41 87.50 (25) 25 100 0.74 0.91 *

Total score (33) 72.58 ± 13.40 75 (43.75) 50 100 0.83 -

Parent proxy report

Diabetes
symptoms (15) 68.17 ± 13.39 75 (43.75) 25 100 0.76 0.81 *

Treatment
barriers (5) 72.43 ± 19.33 75 (50) 0 100 0.76 0.75 *

Treatment
adherence (6) 78.21 ± 16.71 100 (34.38) 25 100 0.71 0.83 *

Worry (3) 66.43 ± 18.93 75 (25) 0 100 0.79 0.61 *

Communication (4) 73.30 ± 23.41 75 (50) 0 100 0.76 0.66 *

https://doi.org/10.3390/children13070871

https://doi.org/10.3390/children13070871


Children 2026, 13, 871 6 of 15

Table 2. Cont.

Scales (N of Items) MV ± SD Median (IQR) Min Max Cronbach’s α ρ

Parent proxy report

Diabetes
management (18) a 73.55 ± 15.09 75 (37.50) 25 100 0.72 0.92 *

Total score (33) 71.10 ± 12.58 75 (43.75) 50 100 0.77 -
N—number; MV—mean value; SD—standard deviation; IQR—interquartile range; Min—minimum score;
Max—maximum score; ρ—Spearman’s correlation coefficient; a—diabetes management scale includes treat-
ment barriers, treatment adherence, worry, and communication scales; *—statistically significant correlation at
p < 0.05 (marked in bold).

As the second questionnaire, and for the purpose of assessing participants’ general
HRQoL, we used the already existing and validated Croatian version of the PedsQL
4.0 Generic Core scale. Table 3 shows correlations between scales and total scores of the
two mentioned questionnaires.

Table 3. Correlations of PedsQL 3.2 Diabetes Module scales and total scores with PedsQL 4.0 Generic
Core scales and total scores in child self-reports and parent proxy reports.

PedsQL 4.0 Generic Core Scales and Total Scores (N of Items)

PedsQL 3.2 Diabetes
Module Scales and Total

Scores (N of Items)

Physical
Functioning

(8)

Emotional
Functioning

(5)

Social
Functioning

(5)

School
Functioning

(5)

Psychosocial
Functioning

(15) b

Total
Score (23)

MV ± SD

Child self-reports 83.62 ± 11.77 66.79 ± 19.71 85.57 ± 17.02 72.86 ± 18.87 75.07 ± 14.41 78.04 ±
12.64

Diabetes symptoms (15) ρ = 0.43 * ρ = 0.33 * ρ = 0.41 * ρ = 0.39 * ρ = 0.47 * ρ = 0.48 *

Diabetes management (18) a ρ = 0.40 * ρ = 0.44 * ρ = 0.37 * ρ = 0.39 * ρ = 0.46 * ρ = 0.48 *

Total score (33) ρ = 0.46 * ρ = 0.44 * ρ = 0.44 * ρ = 0.44 * ρ = 0.52 * ρ = 0.54 *

Parent proxy reports 80.98 ± 13.15 62.86 ± 20.35 84.14 ± 18.00 74.21 ± 19.10 73.74 ± 15.38 76.26 ±
12.52

Diabetes symptoms (15) ρ = 0.29 * ρ = 0.25 * ρ = 0.26 * ρ = 0.42 * ρ = 0.37 * ρ = 0.35 *

Diabetes management (18) a ρ = 0.25 * ρ = 0.25 * ρ = 0.41 * ρ = 0.31 * ρ = 0.38 * ρ = 0.32 *

Total score (33) ρ = 0.26 * ρ = 0.29 * ρ = 0.39 * ρ = 0.42 * ρ = 0.45 * ρ = 0.40 *

N—number; MV—mean value; SD—standard deviation; a—Diabetes management scale includes treatment
barriers, treatment adherence, worry, and communication scales; b—psychosocial functioning scale includes
emotional, social, and school functioning scales; ρ—Spearman’s correlation coefficient; *—statistically significant
correlation at p < 0.05.

In the process of validation of the Croatian version of the PedsQL 3.2 Diabetes Module
questionnaire, we performed test–retest reliability to evaluate consistency and stability. The
results are listed in Table 4.

As another part of the validation process of the questionnaire, we also decided to
assess the strength and direction of the relationships between the questionnaire scales
and to examine the factor structure. For child self-reports, BTS indicated a high and
significant correlation (χ2 = 1398.57, p < 0.001). The KMO value measured 0.65. The factors
extracted accounted for 66.30% of the total variance, with factor loadings ranging from
0.41 to 0.89 (Table 5).
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Table 4. The test–retest reliability of the PedsQL 3.2 Diabetes Module scales and total scores for child
self-reports and parent proxy reports.

Scales (N of Items) Test
MV ± SD

Retest
MV ± SD

ICC
(95% CI)

Child self-reports

Diabetes symptoms (15) 67.71 ± 15.96 69.22 ± 15.78 0.992 (0.987–0.995)

Treatment barriers (5) 74.64 ± 18.60 78.05 ± 15.46 0.993 (0.989–0.996)

Treatment adherence (6) 81.55 ± 14.43 83.11 ± 12.44 0.984 (0.974–0.990)

Worry (3) 68.69 ± 20.78 70.34 ± 21.42 0.993 (0.990–0.996)

Communication (4) 77.68 ± 20.18 80.02 ± 16.00 0.990 (0.984–0.994)

Diabetes management (18) a 76.63 ± 14.41 79.58 ± 10.92 0.982 (0.971–0.989)

Total score (33) 72.58 ± 13.40 74.31 ± 11.83 0.983 (0.972–0.989)

Parent proxy reports

Diabetes symptoms (15) 68.17 ± 13.39 68.06 ± 11.59 0.988 (0.980–0.992)

Treatment barriers (5) 72.43 ± 19.33 69.85 ± 18.01 0.996 (0.993–0.997)

Treatment adherence (6) 78.21 ± 16.71 75.92 ± 13.78 0.992 (0.988–0.995)

Worry (3) 66.43 ± 18.93 63.55 ± 16.67 0.993 (0.988–0.995)

Communication (4) 73.30 ± 23.41 71.23 ± 20.95 0.992 (0.986–0.995)

Diabetes management (18) a 73.55 ± 15.09 70.87 ± 13.10 0.991 (0.986–0.995)

Total score (33) 71.10 ± 12.58 68.98 ± 10.67 0.982 (0.971–0.988)
N—number; MV—mean value; SD—standard deviation; ICC—intra-class correlation coefficient; CI—confidence
interval; a—diabetes management scale includes treatment barriers, treatment adherence, worry, and communica-
tion scales.

Table 5. Factor loadings of the PedsQL 3.2 Diabetes Module for child self-reports.

Factor Structure

Scales Items Diabetes
Symptoms

Diabetes
Management

Diabetes symptoms I feel hungry 0.60

I feel thirsty 0.71

I have to go to the bathroom too often 0.62

I have stomachaches 0.66

I have headaches 0.69

I feel like I need to throw up 0.73

I go ‘low’ 0.60

I go ‘high’ 0.49

I feel tired 0.52

I get shaky 0.71

I get sweaty 0.63

I feel dizzy 0.47

I feel weak 0.68

I have trouble sleeping 0.65

I get cranky or grumpy 0.43
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Table 5. Cont.

Factor Structure

Scales Items Diabetes
Symptoms

Diabetes
Management

Treatment barriers It hurts to get my finger pricked 0.71

It hurts to get insulin shots 0.84

I am embarrassed by my diabetes treatment 0.83

My parents and I argue about my diabetes care 0.83

It is hard for me to do everything I need to do to care for my diabetes 0.78

Treatment adherence It is hard for me to take blood glucose tests 0.49

It is hard for me to take insulin shots 0.78

It is hard for me to exercise or do sports 0.49

It is hard for me to keep track of carbohydrates 0.66

It is hard for me to carry a fast-acting carbohydrate 0.41

It is hard for me to snack when I go ‘low’ 0.70

Worry I worry about going ‘low’ 0.69

I worry about going ‘high’ 0.83

I worry about long-term complications from diabetes 0.49

Communication It is hard for me to tell the doctors and nurses how I feel 0.74

It is hard for me to ask the doctors and nurses questions 0.89

It is hard for me to explain my illness to other people 0.42

I am embarrassed about having diabetes 0.75

Regarding parent proxy reports, BTS indicated a high and significant correlation
(χ2 = 1302.74, p < 0.001). The KMO value measured 0.68. The factors extracted accounted
for 61.80% of the total variance, with factor loadings ranging from 0.41 to 0.85 (Table 6).

Table 6. Factor loadings of the PedsQL 3.2 Diabetes Module for parent proxy reports.

Factor Structure

Scales Items Diabetes
Symptoms

Diabetes
Management

Diabetes symptoms Feeling hungry 0.56

Feeling thirsty 0.52

Having to go to the bathroom
too often 0.46

Having stomachaches 0.59

Having headaches 0.79

Feeling like they need to
throw up 0.85

Going ‘low’ 0.48

Going ‘high’ 0.41

Feeling tired 0.69

Getting shaky 0.74

Getting sweaty 0.61

Feeling dizzy 0.75
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Table 6. Cont.

Factor Structure

Scales Items Diabetes
Symptoms

Diabetes
Management

Diabetes symptoms Feeling weak 0.63

Having trouble sleeping 0.61

Getting cranky or grumpy 0.42

Treatment barriers Finger prick causing them pain 0.67

Insulin shots causing them pain 0.72

Getting embarrassed about their
diabetes treatment 0.61

Arguing with me or my spouse
about diabetes care 0.66

It is hard for my child/teen to do
everything they need to do to care

for their diabetes
0.69

Treatment adherence It is hard for my child/teen to take
blood glucose tests 0.47

It is hard for my child/teen to take
insulin shots 0.81

It is hard for my child/teen to
exercise or do sports 0.62

It is hard for my child/teen to
track carbohydrates 0.63

It is hard for my child/teen to
carry a fast-acting carbohydrate 0.70

It is hard for my child/teen to
snack when they go ‘low’ 0.44

Worry Worrying about going ‘low’ 0.70

Worrying about going ‘high’ 0.85

Worrying about long-term
complications from diabetes 0.57

Communication Telling the doctors and nurses how
they feel 0.72

Asking the doctors and
nurses questions 0.67

Explaining their illness to
other people 0.48

Getting embarrassed about
having diabetes 0.85

To strengthen the results, we also compared associations between child self-reports
and parent proxy reports and participants’ clinical characteristics, including glycated
hemoglobin (HbA1c), body mass index (BMI), and duration of diabetes. No statistical
correlation was found; precise results are shown in Table 7.
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Table 7. Associations of PedsQL 3.2 Diabetes Module total scores with clinical characteristics.

PedsQL 3.2 Diabetes
Module Total Scores HbA1c (%) BMI (Percentile) Duration of Diabetes

(Years)

Child self-reports ρ = −0.01 ρ = 0.14 ρ = −0.05

Parent proxy reports ρ = −0.03 ρ = −0.07 ρ = −0.12
HbA1c—glycated hemoglobin; BMI—body mass index; ρ—Spearman’s correlation coefficient.

4. Discussion
To the best of our knowledge, this is the first preliminary study in Croatia which in-

vestigates diabetes-specific HRQoL in patients suffering from T1DM, in which the Croatian
version of the PedsQL 3.2 Diabetes Module was used for HRQoL assessment.

We found it necessary and important to investigate the HRQoL of primary school
children suffering from T1DM and include both children and their parents, because of the
mentioned and proven statement that disease management in this age group relies almost
entirely on parents and caregivers, placing a considerable burden on families and requiring
constant supervision [6,7,9].

The reason for translating and validating the Croatian version of the PedsQL
3.2 Diabetes Module rather than using already translated and clinically implemented
questionnaires available in Croatia is that the PedsQL 3.2 Diabetes Module is a rating scale
specifically designed for quick screening, which facilitates clinical management and enables
evaluation of treatment effects [18].

In our research, primary school children with T1DM in Croatia reported high general
and diabetes-specific HRQoL, indicating that early diagnosis and modern disease man-
agement can preserve general well-being [5,17]. This finding aligns with prior research
suggesting that structured parental involvement, adherence to insulin regimens, and close
collaboration with healthcare providers contribute to maintaining physical, emotional, and
social functioning even at a young age [7,9].

In our preliminary study, primary school children with T1DM reported higher overall
general and diabetes-specific HRQoL than their parents, which is consistent with previ-
ous findings suggesting that young children often perceive their condition as less bur-
densome than their caregivers. This discrepancy may be explained by developmental
factors, as younger children are less aware of the long-term consequences of T1DM and are
largely protected from disease-related responsibilities by parental involvement. In contrast,
parents may perceive greater impairment due to their awareness of potential complica-
tions, continuous responsibility for disease management, and concerns about their child’s
future health.

The lower scores reported in the Diabetes symptoms domain by both children and
parents indicate that the physical manifestations of T1DM and daily symptom manage-
ment remain a significant challenge despite overall good adaptation. Additionally, lower
scores in the school functioning domain emphasize that the school environment may be a
vulnerable setting, where diabetes management, participation in academic activities, and
social integration require additional support and collaboration between families, educators,
and healthcare professionals.

The finding that emotional functioning was the lowest-rated domain of generic HRQoL
among both children and parents highlights the psychological burden associated with living
with a chronic condition during an important developmental period. Children with T1DM
may experience fears related to blood glucose fluctuations, medical procedures, or feeling
different from their peers, while parents may recognize emotional difficulties associated
with maintaining normal childhood experiences under the constraints of a chronic illness.
Conversely, high scores in the social functioning domain suggest that, with appropriate
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family support and successful adaptation, children with T1DM can maintain satisfying
peer relationships and participate in age-appropriate social activities.

The high ratings of the treatment adherence domain may reflect the central role
of parents and caregivers in organizing daily diabetes management, including insulin
administration, dietary regulation, and glucose monitoring. Consistent family routines,
parental supervision, and effective communication with healthcare professionals may
facilitate treatment adherence and contribute to a generally positive perception of HRQoL
in young children with T1DM [6,7,9].

Research focusing specifically on HRQoL among primary school children with T1DM
remains limited, and findings for this age group are often combined with data from older
children and adolescents, making age-specific interpretation challenging. Furthermore,
studies using the PedsQL 3.2 Diabetes Module with both child self-reports and parent
proxy reports are relatively scarce, limiting direct comparison with the existing litera-
ture. Nevertheless, the limited availability of comparable studies highlights the impor-
tance of generating age-specific and culturally relevant data on HRQoL in young children
with T1DM.

Beyond comparison with previous validation studies, the present findings have impor-
tant implications for pediatric diabetes care. The use of a validated diabetes-specific HRQoL
instrument enables healthcare professionals to systematically identify domains in which
children experience difficulties, such as emotional well-being, diabetes-related symptoms,
and challenges in the school environment. Regular assessment of both child and parent
perspectives may facilitate more individualized interventions, strengthen family-centered
diabetes care, and support collaboration between healthcare providers, parents, and educa-
tional staff. Therefore, integrating HRQoL monitoring into routine clinical practice may
contribute not only to improved psychosocial adaptation but also to more comprehensive
management of T1DM during a critical developmental period [29,30].

In an original validation study conducted in 2018 by Varni et al. [18] on participants
with T1DM, the validity, reliability, and factor structure of the PedsQL 3.2 Diabetes module
were tested in children with T1DM and their parents. Their sample of participants was older
(14.25 ± 3.6 years), had longer disease duration (5.4 ± 3.9 years), higher HbA1c (8.8 ± 1.9),
and higher BMI (22.5 ± 6.4 kg/m2). Factor loading for child self-reports in their research
ranged from 0.37 to 0.80 for ‘Diabetes symptoms summary score’ and from 0.31 to 0.79 for
‘Diabetes management summary score’. In both summary scores, those results are lower
than those in our research. On the other hand, in terms of internal consistency, Cronbach’s
α coefficients were higher than those in our study. Cronbach’s α coefficients in the original
validation study were 0.88 (‘Diabetes symptoms’) and 0.89 (‘Diabetes management’) for
child self-reports, while for parent proxy reports, they measured 0.90 for both ‘Diabetes
symptoms’ and ‘Diabetes management’ summary scores. When it comes to intercorrelations
of scales and total scores between the PedsQL 3.2 Diabetes Module and the PedsQL
4.0 Generic Core scales, Varni et al. measured higher correlation coefficients between the
total score of the PedsQL 4.0 Generic Core scale and ‘Diabetes symptoms’ and ‘Diabetes
management’ summary scores for both child self-reports and parent-proxy reports. In
their results, as the most significant correlation of sample characteristics with ‘Diabetes
symptoms’ and ‘Diabetes management’ summary scores, Varni et al. point out the HbA1c
value [18]. In our results, although no significant correlations were found for any clinical
characteristic, the highest result was observed for T1DM duration in parent proxy reports
(ρ = −0.12), indicating that the longer their child has had T1DM, the lower diabetes-specific
QoL is reported by their parent. That is quite logical since there is proven psychological
burden in parents as disease duration increases and progresses [6,7,9].
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Boo et al. assessed diabetes-specific HRQoL of Korean children and adolescents with
T1DM using the PedsQL 3.2 Diabetes Module. Their sample included only children with
T1DM and was older (13.3 ± 2.8 years), had a shorter disease duration (4.0 ± 3.3 years),
and a higher HbA1c level (8.8 ± 1.8) compared with our sample. The total score for child
self-reports in their study was 69.2 ± 14.1, indicating that children in our study estimated
their diabetes-specific HRQoL to be better and higher. Cronbach’s α for the Korean version
of the PedsQL 3.2 Diabetes Module ranged from 0.66 to 0.88, which also represents lower
internal consistency than that we measured [29].

In 2021, Bhavani et al. assessed HRQoL in children with T1DM in India aged
18 years or younger using the PedsQL Diabetes 3.2 Module and the PedsQL 4.0 Generic
Core scales. Their sample was younger (8.2 ± 4.6 years), had a longer duration of dis-
ease (8.2 ± 5.6 years), and a higher HbA1c value (8.7) when compared to our participants.
Both general and diabetes-specific HRQoL were estimated to be lower in both child self-
reports (general—77.23; diabetes-specific—68.15) and parent proxy reports (general—71.23;
diabetes-specific—64.35) than in our research. Regarding the clinical and demographic char-
acteristics of participants, Bhavani et al. concluded that HbA1c had a negative correlation
with emotional scoring and a positive correlation with treatment adherence [30].

This preliminary study has several limitations that should be considered when inter-
preting the findings. First, the cross-sectional design prevents conclusions regarding causal
relationships or changes in general and diabetes-specific HRQoL over time. Second, the rel-
atively small sample size and convenience sampling through associations of children with
T1DM may limit the generalizability of the findings and introduce potential selection bias,
as families actively involved in patient associations may differ from the broader population
of children with T1DM. Although small sample sizes are common in psychosocial studies
involving pediatric clinical populations [36], the participant-to-item ratio in the present
preliminary study was below the thresholds generally recommended for comprehensive
psychometric validation and factor analytic procedures. Therefore, the observed two-factor
structure should be interpreted as a preliminary, hypothesis-generating finding rather
than definitive evidence of the underlying structure of the Croatian version of the PedsQL
3.2 Diabetes Module. Future studies involving larger and more representative samples are
needed to replicate the factor structure using confirmatory factor analysis (CFA) and to
provide additional evidence of the instrument’s psychometric properties. Furthermore,
this preliminary study did not include a healthy control group, which limits the ability
to assess known-groups validity and determine whether the instrument can effectively
distinguish between HRQoL perceptions of children with T1DM and those of healthy peers.
Future studies should include age- and sex-matched healthy control participants to provide
a broader understanding of the disease-specific impact of T1DM on HRQoL. Addition-
ally, potential factors known to influence HRQoL, such as diabetes duration, metabolic
control, socioeconomic background, comorbid conditions, family functioning, and avail-
ability of educational support, were not examined and may have affected the reported
HRQoL outcomes. Finally, although parent proxy reports provide valuable complementary
information, they may not fully reflect children’s subjective experiences and perceptions
of living with T1DM. Future longitudinal and multicenter studies involving larger and
more diverse samples are warranted to further evaluate the instrument’s psychometric
performance, including its responsiveness to change over time, discriminant validity, and
applicability across different clinical and social contexts.

5. Conclusions
The Croatian version of the PedsQL 3.2 Diabetes Module shows promising preliminary

evidence of initial reliability and validity as a diabetes-specific HRQoL assessment tool for
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primary school children with T1DM. Differences between child and parent perceptions
underscore the importance of considering both perspectives when assessing HRQoL in
pediatric diabetes care. Although the instrument may be a useful tool for supporting
the identification of emotional, school-related, and diabetes-specific challenges in clinical
practice, the present preliminary findings should be considered hypothesis-generating and
require confirmation in larger and more diverse samples, including further evaluation of
the observed factor structure using CFA.

Author Contributions: Conceptualization, F.P. and Z.U.; methodology, F.P. and Z.U.; software, Z.U.;
validation, F.P. and Z.U.; formal analysis, Z.U.; investigation, F.P.; resources, Z.U.; data curation, Z.U.;
writing—original draft preparation, F.P.; writing—review and editing, F.P. and Z.U.; visualization,
Z.U.; supervision, Z.U.; funding acquisition, F.P. and Z.U. All authors have read and agreed to the
published version of the manuscript.

Funding: This scientific paper is co-financed from the Recovery and Resilience Mechanism (RRF;
source 581—institutional research project “Individual and Contextual Factors Contributing to
the Development of Mental and Physical Health—INKOMET”, code 581-UNIOS-48) within the
National Recovery and Resilience Plan of the Republic of Croatia, financed by the European
Union—NextGenerationEU. Views and opinions expressed are those of the authors only and do
not necessarily reflect those of the European Union or the granting authority. Neither the European
Union nor the granting authority can be held responsible for them.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethical Committee of the Faculty of Education, University of Osijek,
Croatia (protocol code 602-04/25-04/04, 2158-63-02-25-20, 27 March 2025).

Informed Consent Statement: Informed consent was obtained from all subjects involved in
the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Chiang, J.L.; Kirkman, M.S.; Laffel, L.M.; Peters, A.L. Type 1 Diabetes Sourcebook Authors. Type 1 diabetes through the life span:

A position statement of the American Diabetes Association. Diabetes Care 2014, 37, 2034–2054. [CrossRef] [PubMed]
2. Silverstein, J.; Klingensmith, G.; Copeland, K.; Plotnick, L.; Kaufman, F.; Laffel, L.; Deeb, L.; Grey, M.; Anderson, B.; Holzmeister,

L.A.; et al. Care of children and adolescents with type 1 diabetes: A statement of the American Diabetes Association. Diabetes
Care 2005, 28, 186–212. [CrossRef] [PubMed]

3. Stene, L.C.; Tuomilehto, J. Epidemiology of type 1 diabetes. In Textbook of Diabetes, 6th ed.; Holt, R.I.G., Flyvbjerg, A., Eds.; Wiley:
Pondicherry, India, 2024; pp. 41–54. [CrossRef]

4. Canecki-Varzic, S.; Prpic-Krizevac, I.; Cigrovski Berkovic, M.; Rahelic, D.; Schonberger, E.; Gradiser, M.; Bilic-Curcic, I. Flash
Glucose Monitoring in Croatia: The Optimal Number of Scans per Day to Achieve Good Glycemic Control in Type 1 Diabetes.
Medicina 2023, 59, 1893. [CrossRef] [PubMed]

5. Streisand, R.; Monaghan, M. Young children with type 1 diabetes: Challenges, research, and future directions. Curr. Diab. Rep.
2014, 14, 520. [CrossRef] [PubMed]

6. Lowes, L.; Lyne, P.; Gregory, J.W. Childhood diabetes: Parents’ experience of home management and the first year following
diagnosis. Diabet. Med. 2004, 21, 531–538. [CrossRef] [PubMed]

7. Monaghan, M.; Hilliard, M.E.; Cogen, F.R.; Streisand, R. Supporting parents of very young children with type 1 diabetes: Results
from a pilot study. Patient Educ. Couns. 2011, 82, 271–274. [CrossRef] [PubMed]

8. Delamater, A.M.; de Wit, M.; McDarby, V.; Malik, J.A.; Hilliard, M.E.; Northam, E.; Acerini, C.L. ISPAD Clinical Practice Consensus
Guidelines 2018: Psychological care of children and adolescents with type 1 diabetes. Pediatr. Diabetes 2018, 19, 237–249. [CrossRef]
[PubMed]

9. Streisand, R.; Swift, E.; Wickmark, T.; Chen, R.; Holmes, C.S. Pediatric parenting stress among parents of children with type 1
diabetes: The role of self-efficacy, responsibility, and fear. J. Pediatr. Psychol. 2005, 30, 513–521. [CrossRef] [PubMed]

https://doi.org/10.3390/children13070871

https://doi.org/10.2337/dc14-1140
https://www.ncbi.nlm.nih.gov/pubmed/24935775
https://doi.org/10.2337/diacare.28.1.186
https://www.ncbi.nlm.nih.gov/pubmed/15616254
https://doi.org/10.1002/9781119697473.ch4
https://doi.org/10.3390/medicina59111893
https://www.ncbi.nlm.nih.gov/pubmed/38003943
https://doi.org/10.1007/s11892-014-0520-2
https://www.ncbi.nlm.nih.gov/pubmed/25009119
https://doi.org/10.1111/j.1464-5491.2004.01193.x
https://www.ncbi.nlm.nih.gov/pubmed/15154935
https://doi.org/10.1016/j.pec.2010.04.007
https://www.ncbi.nlm.nih.gov/pubmed/20434293
https://doi.org/10.1111/pedi.12736
https://www.ncbi.nlm.nih.gov/pubmed/30058247
https://doi.org/10.1093/jpepsy/jsi076
https://www.ncbi.nlm.nih.gov/pubmed/16055489
https://doi.org/10.3390/children13070871


Children 2026, 13, 871 14 of 15

10. Wallander, J.L.; Koot, H.M. Quality of life in children: A critical examination of concepts, approaches, issues, and future directions.
Clin. Psychol. Rev. 2016, 45, 131–143. [CrossRef] [PubMed]

11. Eiser, C.; Morse, R. Quality-of-life measures in chronic diseases of childhood. Health Technol. Assess. 2001, 5, 1–157. [CrossRef]
[PubMed]

12. Varni, J.W.; Seid, M.; Kurtin, P.S. 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, 800–812. [CrossRef] [PubMed]

13. Varni, J.W.; Burwinkle, T.M.; Seid, M.; Skarr, D. The PedsQL 4.0 as a pediatric population health measure: Feasibility, reliability,
and validity. Ambul. Pediatr. 2003, 3, 329–341. [CrossRef]

14. Ravens-Sieberer, U.; Kaman, A.; Otto, C.; Adedeji, A.; Devine, J.; Erhart, M.; Hurrelmann, K. Mental health and quality of life in
children and adolescents during the COVID-19 pandemic—Results of the COPSY study. Dtsch. ÄRzteblatt Int. 2020, 117, 828.
[CrossRef] [PubMed]

15. Rubenstein, L.V.; Calkins, D.R.; Young, R.T.; Cleary, P.D.; Fink, A.; Kosecoff, J.; Brook, R.H. Improving patient function:
A randomized trial of functional disability screening. Ann. Intern. Med. 1989, 111, 836–842. [CrossRef] [PubMed]

16. Ahn, S.N. The potential impact of COVID-19 on health-related quality of life in children and adolescents: A systematic review.
Int. J. Environ. Res. Public Health 2022, 19, 14740. [CrossRef] [PubMed]

17. Varni, J.W.; Burwinkle, T.M.; Jacobs, J.R.; Gottschalk, M.; Kaufman, F.; Jones, K.L. The PedsQL in type1 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, 631–637. [CrossRef] [PubMed]

18. Varni, J.W.; Delamater, A.M.; Hood, K.K.; Raymond, J.K.; Chang, N.T.; Driscoll, K.A.; Wong, J.C.; Yi-Frazier, J.P.; Grishman, E.K.;
Faith, M.A.; et al. PedsQL 3.2 Diabetes Module for Children, Adolescents, and Young Adults: Reliability and Validity in Type 1
Diabetes. Diabetes Care 2018, 41, 2064–2071. [CrossRef] [PubMed]

19. d’Annunzio, G.; Gialetti, S.; Carducci, C.; Rabbone, I.; Lo Presti, D.; Toni, S.; Zito, E.; Bolloli, S.; Lorini, R.; Della Casa Alberighi, O.
Italian translation, cultural adaptation and validation of the PedsQL™ 3.0 Diabetes Module questionnaire in children with type 1
diabetes and their parents. Health Qual. Life Outcomes 2014, 12, 115. [CrossRef] [PubMed]

20. Wake, M.; Hesketh, K.; Cameron, F. The Child Health Questionnaire in children with diabetes: Cross-sectional survey of parent
and adolescent-reported functional health status. Diabet. Med. 2000, 17, 700–707. [CrossRef] [PubMed]

21. Wagner, V.M.; Müller-Godeffroy, E.; von Sengbusch, S.; Häger, S.; Thyen, U. Age, metabolic control and type of insulin regime
influences health-related quality of life in children and adolescents with type 1 diabetes mellitus. Eur. J. Pediatr. 2005, 164, 491–496.
[CrossRef] [PubMed]

22. Matziou, V.; Tsoumakas, K.; Vlahioti, E.; Chrysicopoulou, L.; Galanis, P.; Petsios, K.; Perdikaris, P. Factors influencing the quality
of life of young patients with diabetes. J. Diabetes 2011, 3, 82–90. [CrossRef] [PubMed]

23. Kalyva, E.; Malakonaki, E.; Eiser, C.; Mamoulakis, D. Health-related quality of life (HRQoL) of children with type 1 diabetes
mellitus (T1DM): Self and parental perceptions. Pediatr. Diabetes 2011, 12, 34–40. [CrossRef] [PubMed]

24. Varni, J.W.; Seid, M.; Knight, T.S.; Uzark, K.; Szer, I.S. The PedsQL 4.0 Generic Core Scales: Sensitivity, responsiveness, and impact
on clinical decision-making. J. Behav. Med. 2002, 25, 175–193. [CrossRef] [PubMed]

25. Varni, J.W.; Curtis, B.H.; Abetz, L.N.; Lasch, K.E.; Piault, E.C.; Zeytoonjian, A.A. Content validity of the PedsQL™ 3.2 Diabetes
Module in newly diagnosed patients with Type 1 diabetes mellitus ages 8–45. Qual. Life Res. 2013, 22, 2169–2181. [CrossRef]
[PubMed]

26. Varni, J.W.; Delamater, A.M.; Hood, K.K.; Raymond, J.K.; Driscoll, K.A.; Wong, J.C. Diabetes symptoms predictors of health-related
quality of life in adolescents and young adults with type 1 or type 2 diabetes. Qual. Life Res. 2018, 27, 2295–2303. [CrossRef]
[PubMed]

27. Varni, J.W.; Delamater, A.M.; Hood, K.K.; Driscoll, K.A.; Wong, J.C.; Adi, S. Diabetes management mediating effects between
diabetes symptoms and health-related quality of life in adolescents and young adults with type 1 diabetes. Pediatr. Diabetes 2018,
19, 1322–1330. [CrossRef] [PubMed]

28. Varni, J.W.; Delamater, A.M.; Hood, K.K.; Raymond, J.K.; Chang, N.T.; Driscoll, K.A. Pediatric Quality of Life Inventory (PedsQL)
3.2 Diabetes Module for youth with Type 2 diabetes: Reliability and validity. Diabet. Med. 2019, 36, 465–472. [CrossRef] [PubMed]

29. Boo, S.; Ahn, Y.; Lee, J.E.; Kang, N.; Kang, H.; Sohn, M. Diabetes-Specific Quality of Life of Korean Children and Adolescents with
Type 1 Diabetes. Int. J. Nurs. Knowl. 2016, 27, 62–69. [CrossRef] [PubMed]

30. Bhavani, N.; Prince, S.; Menon, A.S.; Abraham, N.; Pavithran, P.V.; Menon, U.V. Health related quality of life in pediatric onset
Type 1 diabetes mellitus in Kerala, India. Pediatr. Diabetes 2021, 22, 369–373. [CrossRef] [PubMed]

31. Guillemin, F.; Bombardier, C.; Beaton, D. Cross-cultural adaptation of health-related quality of life measures: Literature review
and proposed guidelines. J. Clin. Epidemiol. 1993, 46, 1417–1432. [CrossRef] [PubMed]

32. Beaton, D.E.; Bombardier, C.; Guillemin, F.; Ferraz, M.B. Guidelines for the process of cross-cultural adaptation of self-report
measures. Spine 2000, 25, 3186–3191. [CrossRef] [PubMed]

https://doi.org/10.3390/children13070871

https://doi.org/10.1016/j.cpr.2015.11.007
https://www.ncbi.nlm.nih.gov/pubmed/26911191
https://doi.org/10.3310/hta5040
https://www.ncbi.nlm.nih.gov/pubmed/11262421
https://doi.org/10.1097/00005650-200108000-00006
https://www.ncbi.nlm.nih.gov/pubmed/11468499
https://doi.org/10.1367/1539-4409(2003)003%3C0329:tpaapp%3E2.0.co;2
https://doi.org/10.3238/arztebl.2020.0828
https://www.ncbi.nlm.nih.gov/pubmed/33568260
https://doi.org/10.7326/0003-4819-111-10-836
https://www.ncbi.nlm.nih.gov/pubmed/2683917
https://doi.org/10.3390/ijerph192214740
https://www.ncbi.nlm.nih.gov/pubmed/36429459
https://doi.org/10.2337/diacare.26.3.631
https://www.ncbi.nlm.nih.gov/pubmed/12610013
https://doi.org/10.2337/dc17-2707
https://www.ncbi.nlm.nih.gov/pubmed/30061317
https://doi.org/10.1186/s12955-014-0115-2
https://www.ncbi.nlm.nih.gov/pubmed/25037172
https://doi.org/10.1046/j.1464-5491.2000.00360.x
https://www.ncbi.nlm.nih.gov/pubmed/11110502
https://doi.org/10.1007/s00431-005-1681-4
https://www.ncbi.nlm.nih.gov/pubmed/15875213
https://doi.org/10.1111/j.1753-0407.2010.00106.x
https://www.ncbi.nlm.nih.gov/pubmed/21143428
https://doi.org/10.1111/j.1399-5448.2010.00653.x
https://www.ncbi.nlm.nih.gov/pubmed/20546163
https://doi.org/10.1023/a:1014836921812
https://www.ncbi.nlm.nih.gov/pubmed/11977437
https://doi.org/10.1007/s11136-012-0339-8
https://www.ncbi.nlm.nih.gov/pubmed/23269541
https://doi.org/10.1007/s11136-018-1884-6
https://www.ncbi.nlm.nih.gov/pubmed/29785681
https://doi.org/10.1111/pedi.12713
https://www.ncbi.nlm.nih.gov/pubmed/29927039
https://doi.org/10.1111/dme.13841
https://www.ncbi.nlm.nih.gov/pubmed/30343524
https://doi.org/10.1111/2047-3095.12075
https://www.ncbi.nlm.nih.gov/pubmed/25735430
https://doi.org/10.1111/pedi.13151
https://www.ncbi.nlm.nih.gov/pubmed/33180987
https://doi.org/10.1016/0895-4356(93)90142-n
https://www.ncbi.nlm.nih.gov/pubmed/8263569
https://doi.org/10.1097/00007632-200012150-00014
https://www.ncbi.nlm.nih.gov/pubmed/11124735
https://doi.org/10.3390/children13070871


Children 2026, 13, 871 15 of 15

33. Tavakol, M.; Wetzel, A. Factor Analysis: A means for theory and instrument development in support of construct validity. Int. J.
Med. Educ. 2020, 11, 245–247. [CrossRef] [PubMed]

34. Boateng, G.O.; Neilands, T.B.; Frongillo, E.A.; Melgar-Quiñonez, H.R.; Young, S.L. Best practices for developing and validating
scales for health, social, and behavioral research: A primer. Front. Public Health 2018, 6, 149. [CrossRef] [PubMed]

35. Williams, B.; Onsman, A.; Brown, T. Exploratory factor analysis: A five-step guide for novices. Australas. J. Paramed. 2010,
8, 990399. [CrossRef]

36. Jaccard, J.; Guilamo-Ramos, V.; Johansson, M.; Bouris, A. Multiple regression analyses in clinical child and adolescent psychology.
J. Clin. Child Adolesc. Psychol. 2006, 35, 456–479. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/children13070871

https://doi.org/10.5116/ijme.5f96.0f4a
https://www.ncbi.nlm.nih.gov/pubmed/33170146
https://doi.org/10.3389/fpubh.2018.00149
https://www.ncbi.nlm.nih.gov/pubmed/29942800
https://doi.org/10.33151/ajp.8.3.93
https://doi.org/10.1207/s15374424jccp3503_11
https://www.ncbi.nlm.nih.gov/pubmed/16836483
https://doi.org/10.3390/children13070871

	Introduction 
	Materials and Methods 
	Study Design and Participants 
	Assessment of Health-Related Quality of Life 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

