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Abstract

Background: In the routine care of diabetes, mostly the clinical parameters are controlled and little attention is
paid to the quality of life assessment. A questionnaire must be culturally adapted in the country where it is intended
to be used. The aim of the study was to assess health-related quality of life in youths with type 1 diabetes using the
PedsQL 3.0 Diabetes Module and to evaluate the psychometric properties in patient and control subjects.

Methods: Diabetes and Generic Module were administered to 355 youths with type 1 diabetes (8-18 y/o) and
their parents. Generic Module was completed by 294 age-matched control participants and their parents. Feasibility,
internal consistency reliability, reproducibility, convergent, discriminant and concurrent validities were evaluated.

Results: Minimal floor and moderate ceiling effects and hardly any missing item responses proved the feasibility.
Cronbach’s a was gretaer than 0.70 in all subscales and met the criterion of 0.90 in total-items reliability. Test-
retest reliability was demonstrated with Pearson coefficients. We found good agreement between the children’s and
parents’s answers, although parents underestimated their diabetic children in all subscales. The instrument was able
to differentiate between the health-related quality of life of optimal, suboptimal and high risk metabolic control. The
Diabetes Module subscales and the Generic Module total scale correlated well, except the worry subscale.

Conclusions: Diabetic youths had similar health-related quality of life as their non-diabetic peers. Parents
underestimated their diabetic child’s quality of life, but this was not the case in the healthy population. Both diabetic
and healthy boys had better perception of quality of life than girls. The nationally adapted version of the Pediatric
Quality of Life Inventory 3.0 Diabetes Module designed for children and adolescents was reliable and valid instrument
for assessing health-related quality of life in youths with type 1 diabetes.

Keywords: Health-related quality of life; Type 1 diabetes mellitus; Quality of Life Inventory 3.0 Diabetes Module and to evaluate the psy-
Children; Adolescents; Psychometric properties chometric properties of this instrument in patient and control subjects.

Abbreviations: TIDM: Type 1 Diabetes Mellitus; HRQoL: Health- ~ Patients and Methods
Related Quality of Life; PedsQL: Pediatric Quality of Life Inventory;
DM: Diabetes Module; GCS: Generic Core Scale; CSR: Child Self-Re-
port; PPR: Parent Proxy-Report; y/o: Years Old; HbAlc: Haemoglobin A total of 355 children and adolescents (aged 8-18 years) with
Alg; ICCs: Intra-Class Correlations T1DM and their primary caregivers (n = 328) took part in this survey
including 171 girls (13.16 + 3.17 y/o) and 184 boys (13.44 + 3.18 y/o).
The participants have had T1DM for more than six months. The mean

Type 1 diabetes mellitus (T1DM) is one of the chronic diseases that  gy;ration of the diabetes was 5.69 + 3.4 years in girls and 5.15 + 2.93
are life threatening without proper clinical care and self-management.

The incidence of TIDM is on the rise worldwide approximately by 3%
per year, and this draws the attention to the seriousness and public
health impact of the disease [1]. It is predicted that the number of cases
will double within ten years in young children [2]. The health-related
quality of life (HRQoL) measurements that focus on the patients’ own
perception of disease provide additional information for the physicians
and health care experts [3]. In the routine visits mostly the clinical pa-
rameters are measured, such as the body composition, metabolic con- *Corresponding author: Laszl6 Barkai, Faculty of Health Care, University of Miskolc,
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life assessment. The children’s positive attitude towards life can help to
maintain the good metabolic control which contributes to the preven-

tion oflong-term complications, such as retinopathy, nephropathy and Citation: Lukacs A, Varga B, Barétfi Sz, Kiss-Toth E, Barkai L (2012) Health-
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T1DM in a specific country a culturally adapted questionnaire must be 3:191. doi:10.4172/2155-6156.1000191
used.

Patients and settings

Background

years in boys. The mean glycated haemoglobin value was 8.86 + 1.41
% in girls and 8.45 + 1.72 % in boys. The diabetic patients were from
diabetes-based summer camps which were supported by foundations;
so the participation was made possible for everyone regardless of fi-
nancial background of the families. There were 294 randomly chosen
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non-diabetic children and adolescents (aged 8-18 years) from primary
and secondary schools of different parts of Hungary including 157 girls
(13.93 £ 2.63 y/o) and 137 boys (13.87 + 2.47 y/o0) and their parents (n
= 294). All the study participants were white/non-Hispanic by ethnic-
ity. The age of the patients and the controls did not differ significantly.

The participants and their parents were informed about the pur-
pose and methods of the study verbally and in writing, as well as about
the voluntary nature of the participation in the study. Before complet-
ing the questionnaires the parents and youths with age of 18 gave writ-
ten consent, and the children and adolescents gave their assent.

This research study was approved by the Borsod-Abatj-Zemplén
County Regional Scientific and Research Ethics Committee.

Measures

Pediatric Quality of Life Inventory 4.0 Generic Core Scale: Ped-
sQL 4.0 Generic Core Scales (GCS) were designed to measure the core
health dimensions in both healthy and patient populations [4]. The
GCS included physical functioning (8 items), emotional functioning (5
items), social functioning (5 items) and school functioning (5 items).
The participants rated how much of a problem there has been in the
previous month on a five-point Likert-type response scale. (0 = never a
problem; 1 = almost never a problem; 2 = sometimes a problem; 3 = of-
ten a problem; 4 = almost always a problem.) Items were reverse-scored
and linearly transformed to a scale ranging from 0 to 100 (0 = 100, 1
=75,2=50, 3 = 25,4 = 0). Total scores and subscale scores were com-
puted as the sum of the items divided by the number of items answered.
The higher score indicated better quality of life. If more than 50% of
the items on the scales were missing, the scale score was not computed
[5]. This HRQoL measurement can be used in clinical practice, clinical
trials and research and school health settings [6]. The PedsQL™ 4.0 GCS
has previously been validated in Hungary [7].

Pediatric Quality of Life Inventory 3.0 Diabetes Module: PedsQL

3.0 DM was developed to measure diabetes-specific HRQoL for youths
with T1DM. The original scales were developed through focus groups,
cognitive interviews, pretesting and field testing [8]. The multidimen-
sional DM encompassed 5 subscales including Diabetes symptoms (11
items), Treatment barriers (4 items), Treatment adherence (7 items),
Worry (3 items) and Communication (3 items). The scoring method is
the same as the one of GCS.

Both modules were created as a self-administered instrument.
Scales are comprised of parallel child self-report (CSR) and parent
proxy-report (PPR) formats. The questionnaires of CSR and PPR are
virtually identical, differing in first and third person tense and in the
appropriate language for adults. There were no essential differences
between the questionnaires designed for children and adolescents; the
only difference was the use of terms ‘child’ for ‘teen’ [9].

Diabetic participants and their parents completed both the GCS
and the DM, the healthy peers and their parents completed only the
GCS.

Glycated haemoglobin

The haemoglobin Alc (HbAlc) values were extracted from medical
records. HbAlc levels are recorded as a percentage of the total haemo-
globin. Currently there is not a scale to determine the clinical severity
of T1DM, as our participants had no complications. Therefore, the dis-
ease status was determined according to the target indicators of glyce-
mic control recommended by ISPAD: HbAlc values below 7.5% were
considered as optimal metabolic control, values between 7.5-9% were

considered as suboptimal metabolic control, and values above 9% were
defined as high risk metabolic control [10].

Statistical analysis

Data are given as means and standard deviations (SD). SPSS 19.0
statistical analysis software was used for data analyses, and p-values
< 0.05 were considered statistically significant. In our study, the psy-
chometric properties of the questionnaires designed for children and
adolescents were analyzed jointly. Feasibility was determined from the
percentage of missing values for each subscales of the PedsQL 3.0 DM
and the floor and ceiling effects for both CSR and PPR versions [11,12].
Internal consistency reliability was characterized by Cronbach’s coef-
ficient alpha using total-items and inter-subscales methods [13]. Reli-
ability coeflicient of 0.70 or higher is considered acceptable between
groups and 0.90 or higher are acceptable for interpreting individual
scores [14,15]. Reproducibility was measured with test-retest reliability
using the Pearson correlation coefficient between total scales and sub-
scales. The construct-related evidence was assessed using convergent
and discriminant validities. The convergent validity was determined
through correlation coefficients between CSR and PPR. The Pearson
correlation coefficient effect sizes are designated as small (0.10-0.29),
medium (0.30-0.49), and large (= 0.50) [16]. Intra-class correlations
(ICCs) were also computed, designated as < 0.40 poor to fair agree-
ment, 0.41-0.60 moderate agreement, 0.61- 0.80 good agreement,
and 0.81-1.00 excellent agreement [17,18]. The discriminant validity
was evaluated through the metabolic control and the DM total scores,
whether HbA, was related to HRQoL of the patients. We used one-way
ANOVA and LSD post-hoc multiple comparisons. In order to establish
concurrent validity we selected the PedsQL GCS, that measure different
aspect of the HRQoL and we tested if scores on the subscales of the DM
would correlate with the total scores of the GCS. Inter correlation was
expected to demonstrate moderate to large effect sizes [19]. In order
to compare the diabetes and the healthy control groups as well as the
different age groups of the diabetes patients we used t-test and one-way
ANOVA.

Linguistic validation

The linguistic validation of the 3.0 DM was carried out according to
the linguistic validation guidelines of PedsQL and in close ongoing col-
laboration with the Mapi Research Institute’s translation team [20,21].
The linguistic validation process consisted of 3 phases: forward transla-
tion, backward translation and patient testing. The last work phase was
the cognitive interviewing using the PedsQL Cognitive Interviewing
Methodology** (Clauzoni, S. personal communication, Mapi Research
Institute, Lyon, France, September 2, 2010). The goal of the cognitive
interviewing was to understand the thought processes and to pass this
knowledge on to the author who can construct, create and ask better
questions. We used the think-aloud interviewing technique [22]. The
patients and their parents were interviewed separately during the out-
patient visits. The interview took 45-60 minutes per participant. Item 20
(It is hard for me to wear id bracelet’) had to be adjusted to the Hungar-
ian custom, since the Hungarian diabetic youth used diabetes identity
cards instead of id bracelets. The reports of the linguistic validation and
the cognitive interviews were sent to the translation team for approval.
The Hungarian version of the PedsQL DM is compatible and took 5-10
minutes to complete, just like the original version. The Mapi Research
institute accepted the Hungarian version and gave the approval for the
psychometric evaluation of the Hungarian PedsQL 3.0 DM.
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Results
Feasibility of the PedsQL 3.0 Diabetes Module

For the PedsQL 3.0 DM, the percentage of missing item responses
as a whole was 1.10% for CSR and 0.61% for PPR, respectively. The
scale range was 0.00-4.23% in CSR and 0.35-1.16% in PPR. There were
minimal floor effects in both versions (ranged 1.07-3.10% in CSR and
1.13-3.70% in PPR). However, moderate ceiling effects existed; the larg-
est effects were for Treatment adherence (56.46% in CSR and 55.49%
in PPR) and for Communication (48.17% in CSR and 46.50% in PPR).
Table 1 displays the descriptive statistics of the mean subscales scores
for CSR and PPR versions as well as the floor-ceiling effects and missing
data in percentage. (Table 1).

Internal consistency reliability

The total-items and subscales reliability is demonstrated in Table 2.
Cronbach’s alpha coefficients for the subscales of the DM ranged from
0.698 to 0.795 in CSR and from 0.747 to 0.848 in PPR. Subscales scores
on the module exceeded the 0.70 standard. The Cronbach’s alpha in
total-items reliability approached the criterion of 0.90 recommended
for analyzing individual patient scores (0.904 in CSR and 0.892 in PPR)
(Table 2).

Reproducibility

To examine test-retest reliability, a random sample of 29 respon-
dents (16 girls, aged 14.33 + 2.66 y/o and 13 boys, aged 14.01 + 3.33 y/o)
and their parents were selected. The participants completed the ques-
tionnaires 3-4 weeks apart. The health condition of the children was
clinically similar in the second administration. Test-retest reliability
was assessed through Pearson correlation coefficient between the total
scores and between the subscales scores. The Pearson correlation coef-
ficient ranged between 0.586-0.840 in CSR subscales, and 0.432-0.822
in PPR subscales. The correlations between the total scores were 0.877
in CSR and 0.834 in PPR. The lowest correlation (0.432) was found in
the Communication subscale in PPR.

Convergent validity

Concordance between CSR and PPR is demonstrated in Table 3.
The effect size was large in all subscales of the DM; the Pearson cor-
relation coeflicients were between 0.617 and 0.764 in all subscales and
0.807 between the total scores (p < 0.001). The ICCs were between
0.763 and 0.865 in the subscales and 0.893 in the total items (Table 3).

Discriminant validity

To assess whether the measure could differentiate between patients
with varying degrees of disease severity, patients were categorized into

3 groups according to the HbA _values as having optimal (< 7.5%) (n
= 70), suboptimal (7.5-9%) (n = 166) and high risk metabolic control
(>10%) (n = 119). Using one-way ANOVA we found significant dif-
ferences among three sizes of HRQL, F(2, 352) = 3.099, p = 0.046 in
CSR and F(2, 325) = 3.080, p = 0.047 in PPR. LSD post-hoc multiple
comparisons of the three groups indicate that the group of optimal
metabolic control (M = 74.73, 95% CI [72.09, 77.37]) in CSR and (M =
72.31, 95% CI [69.54, 75.07]) in PPR gave significantly higher HRQoL
scores than the group of suboptimal metabolic control (M = 70.73, 95%
CI [68.77,172.69]); p = 0.027 in CSR and (M = 68.03, 95% CI [66.09,
69.98]); p = 0.018 in PPR; and the group of high risk metabolic control
(M = 70.33, 95% CI [67.92, 72.74]); p = 0.021 in CSR and (M = 68.31,
95% CI [66.13, 70.48]); p = 0.034 in PPR, respectively.

Concurrent validity

The concurrent validity was examined through an analysis of the
intercorrelation between the PedsQL GCS total scores and the PedsQL
3.0 DM subscales scores. Intercorrelations ranged from 0.463 to 0.593
in CSR and from 0.440 to 0.692 in PPR with medium to large effect
size range. The smallest intercorrelations were observed between the
GCS and Worry subscale both in CSR and PPR. The intercorrelation
between GCS and DM total scores were 0.689 in CSR and 0.762 in PPR.

HRQoL of children and adolescents with type 1 diabetes mea-
sured with the PedsQL 3.0 Diabetes Module

When we compared the HRQoL of diabetic boys and girls with the
PedsQL DM, we observed that boys had significantly better quality of
life than girls (boys (n = 184): 72.77 + 12.95 vs. girls (n = 171): 69.89 +
12.31; p = 0.033). This was confirmed by the parents’ answers (boys (n
=170): 70.82 + 11.24 vs. girls (n = 158) 66.86 + 12.16; p = 0.002). The
parents significantly underestimated their children’s HRQoL globally
(CSR: 72.08 + 12.35 vs. PPR: 68.91 + 11.84; p = 0.000) and in all sub-
scales except of Communication subscale (Diabetes symptoms: CSR:
64.57 + 13.27 vs. PPR: 62.60 + 12.30; p = 0.000, Treatment barriers:
CSR: 70.27 + 19.81 vs. PPR 65.47 + 20.03; p = 0.000, Treatment ad-
herence: CSR: 83.58 + 13.32 vs. PPR: 80.10 + 14.17; p = 0.000, Worry:
CSR 69.87 + 20.43 vs. PPR: 62.91 + 21.30; p = 0.000, Communication:
CSR:78.30 + 22.17 vs. PPR: 76.93 + 22.39; p = 0.123). Analyzing the
subscale scores of the DM we found that patients with T1IDM had no
problem with the treatment adherence and communication, but they
had low scores in the diabetes symptoms, treatment barriers and the
worry subscales. Similar pattern was found in the PPR (Figure 1).

Diabetic and control groups

Comparing the diabetic and the non-diabetic groups by gender on
the basis of PedsQL GCS we found no statistically significant differenc-

Total score and subscale scores of the Mean score Floor effect (%) Ceiling effect (%) Missing data (%)
3.0 DM mean £ SD CSR PPR CSR PPR CSR PPR CSR PPR
Total score 71.38 +12.71 68.91+ 11.84 1.91 2.08 37.0 36.10 1.10 0.61
Diabetes symptoms 63.77 + 13.56 62.45 + 12.57 1.74 1.82 23.62 22.91 047 0.35
Treatment barriers 69.51 + 19.94 65.33 £20.12 3.10 3.70 34.48 33.98 0.00 0.53
Treatment adherence 82.53 + 14.46 79.90 + 14.58 1.07 1.13 56.46 55.49 1.56 1.16
Worry 69.17 + 20.50 62.78 + 21.36 2.77 3.17 32.83 31.70 0.67 0.47
Communication 77.36 +22.43 76.77 + 22.53 2.10 2.03 48.17 46.50 4.23 0.57

Table 1: Subscales descriptive statistics, floor and ceiling effects, missing data of the child self-report (n = 355) and parent proxy-report (n = 328) in the PedsQL Diabetes

Module.
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N =355 items Cronbach’s a Cronbach’s a
3.0 DM CSR/PPR CSR PPR
Total-items 28 0.904 0.892
Diabetes symptoms |11 0.775 0.767
Treatment barriers 4 0.707 0.763
Treatment adherence 7 0.742 0.747

Worry 3 0.698 0.769
Communication 3 0.795 0.848

Table 2: Subscales and total-items internal consistency reliability for PedsQL 3.0
Diabetes Module in child self-report (CSR) and parent proxy-report (PPR).

PedsQL 3.0 DM Pearson correlation coefficients ICCs

Total scores/total items | 0.807* 0.893*
Diabetes symptoms 0.757* 0.860*
Treatment barriers 0.725* 0.841*
Treatment adherence |0.764* 0.865*
Worry 0.617* 0.763*
Communication 0.740* 0.851*

p <0.001 (2-tailed)

Table 3: Intercorrelations between the child self-report and parent proxy-report in
PedsQL 3.0 Diabetes Module with Pearson correlation coefficients and intra-class
correlations

Ds Th Ta w C

M Child self-report Parent proxy-report

*Child self-report vs. parent proxy-report in Ds = Diabetes symptoms; Tb =
Treatment barriers; Ta = Treatment adherence; W=Worry subscales; p < 0.001
C = Communications

Figure 1: Diabetic children and their parents’ concordance on the basis of the
| Diabetes Module subscales (N = 328; mean with SD line).

physical emotional social school total

mChildself-report Parent proxy-report

*Child self-report vs. parent proxy-report in school functioning subscale; p < 0.01
**Child self-report vs. parent proxy-report in physical, emotional, social function-
ing and total score; p < 0.001

Figure 2: Diabetic children and their parents’ concordance on the basis of the
PedsQL Generic Core Scale subscale scores and total score (N = 328; mean

. with SD line).

es in quality of life neither in CSR nor PPR, except for the Physical func-
tioning in boys by the PPR. The parents rated the physical function-

ing significantly better for control boys than diabetic boys (p = 0.005)
(Table 4). The children and the parents’ concordance showed similarity
in healthy groups. The parents of the diabetic group significantly under-
estimated their children’ HRQoL in all subscales of the GCS (Figure 2).

Discussions

Developing a new HRQoL instrument is time consuming and ex-
pensive, therefore researchers prefer to use a previously validated in-
strument [23]. However an instrument must be culturally adapted in
the country where it is intended to be used [24]. The PedsQL 3.0 DM
designed for children and adolescents has been translated into Hun-
garian and accepted by the Mapi Research Institute. We fulfilled the
requirements of the validation process for both CSR and PPR. Based
on the results of the psychometric evaluation, it was confirmed that the
Hungarian versions of the PedsQL 3.0 DM are generally comparably
feasible, reliable and valid. There were hardly any unanswered items on
the DM. Both patients and parents were able to complete the question-
naires and provide sufficient data regarding the child’s HRQoL. The
instrument has excellent internal consistency reliability. We demon-
strated the test-retest reliability of the questionnaires. We found great
agreement between the children’s and the parents’ answers. The PedsQL
3.0 DM was able to differentiate between HRQoL of optimal, subopti-
mal and high risk metabolic control in the young patients. This result
is underpinned by the answers of the parents. Good metabolic control
is important primarily to avoid complications; furthermore, favourable
metabolic control may be associated with good perception of HRQoL
[25,26]. The diabetic participants and their parents completed the Ped-
sQL GCS and the DM on the same occasion, beginning with the GCS.
The DM subscales and the GCS total scale correlated well, except for the
Worry subscale, both in CSR and PPR. The intercorrelations were from
medium to large effect size that confirmed the concurrent validity of the
instrument. The worry about the short- and long-term complications
and the worry about the treatment efficacy are special characteristics of
the diabetes disease, which explains why this subscale does not match
the generic total score.

Both our diabetic and non-diabetic female groups denoted sig-
nificantly poorer HRQoL perception than males. Multiple studies have
shown these gender differences not only in healthy population [27,28],
but in chronic diseases as well [29-31] including diabetes [32,33]. These
differences are rather due to perception of health than the actual health
status as there were no differences in clinical parameters in our patients.
These should be taken into consideration in analyses of the HRQoL
in healthy and chronically ill population. We found that parents un-
derestimated their diabetic children’s HRQoL. This parental underes-
timation is known from the literature [32-34] and our survey confirms
these findings on the basis of both DM and GCS. We did not find this
underestimation in the healthy youths. It raises the assumption that the
parents may overprotect their diabetic children.

The diabetic patients cope with the treatment adherence very well,
but the presence of the diabetes symptoms and the worry about the
short-term and long-term consequences of the disease have negative
impact on their quality of life. When we compared the HRQoL of the
diabetic youths with the GCS we found great similarity to their healthy
peers. Physical and psychosocial factors could not show differences be-
tween the diabetic and healthy youths, indicating that patients live sim-
ilar lives, as their non-diabetic peers. This may be due to the appropriate
care of diabetes including proper continuous patient and parent educa-
tion. Laffel et al. and Emmanouilidou et al. using the PedsQL GCS also
found remarkably similar quality of life to a nondiabetic youth popula-
tion in their researches [35,36].
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Girls Boys
CSR PPR CSR PPR

diabetic control diabetic control diabetic control diabetic control

n=171 n=157 n=158 n=157 n=184 n=137 n=170 n=137
Physical 81.05+70.74 80.06 + 12.45 78.05+10.35 77.66 + 13.98 84.20 + 10.80 84.63+12.82 79.56* + 10.10 83.55 + 13.92
Emotional 66.87 + 10.74 66.11 + 14.92 64.68+16.24 |67.51+£13.70 74.02 £ 16.73 73.72+16.90 69.09 + 16.23 71.72 £ 15.55
Social 88.83 + 15.60 86.18 + 14.32 86.35 + 16.00 86.78 + 13.62 90.04 + 12.84 87.49 +13.65 88.06 +14.17 87.41+15.85
School 72.66 + 15.33 70.82 £ 15.17 73.48 £ 13.72 73.22 £ 15.35 7412 £ 14.51 73.67 £14.23 71.91+15.68 71.82 £ 15.65
Total 77.89+10.23 76.35+10.17 75.93 £ 10.10 76.45 + 10.58 81.07 £ 10.02 80.51+11.39 | 77.49 £9.96 79.27 £ 11.92

* Diabetic boys vs.

control boys in physical functioning by PPR; p < 0.01

Table 4: PedsQL Generic Score Scales in diabetic and the comparison groups in child self-report (CSR) and parent proxy-report (PPR) by gender (mean + SD).

The main strength of this study is that we have measured the psy-
chometric properties of the PedsQL 3.0 DM with a wide range of the
validation methods and statistical analyses. We had appropriate sample
size representing the whole country. The potential limitation is that we
have examined the questionnaires designed for children and adoles-
cents, but did not measure the psychometric properties of the ques-
tionnaires for toddlers (aged 2-4) and young children (aged 5-7). These
imperfections may limit the possibility to generalize the results.

In conclusion, HRQoL is similar in diabetic and non-diabetic chil-
dren and adolescents; however, optimal glycemic control is associated
with better quality of life in diabetic youths. Both diabetic and healthy
boys have better HRQoL than girls. Parents underestimate HRQoL of
their diabetic children, but this is not the case in the healthy popula-
tion. The nationally adapted versions of PedsQL™ 3.0 DM designed for
children and adolescents are reliable and valid instrument for assessing
HRQoL of children and adolescents with type 1 diabetes.

Acknowledgements

This research work was carried out as part of the TAMOP-4.2.1.B-10/2/KONV-
2010-0001 project with support by the European Union, co-financed by the Eu-
ropean Social Fund. Andrea Lukacs was granted by the Hungarian Diabetes As-
sociation.

The authors are very grateful to all diabetes patients and their parents for tak-
ing part in this research study as well as to the physicians and assistants for their
interest and cooperation.

References

1. Aanstoot HJ, Anderson BJ, Daneman D, Danne T, Donaghue K, et al. (2007)
The global burden of youth diabetes: perspectives and potential. Pediatr Dia-
betes 8: 1-44.

2. Patterson CC, Dahlquist GG, Gyiris E, Green A, Soltész G, et al. (2009) In-
cidence trends for childhood type 1 diabetes in Europe during 1989-2003 and
predicted new cases 2005-20: a multicentre prospective registration study. Lan-
cet 373: 2027-2033.

3. AllaF, Briangon S, Guillemin F, Juilliere Y, Mertés PM, et al. (2002) Self-rating of
quality of life provides additional prognostic information in heart failure. Insights
into the EPICAL study. Eur J Heart Fail 4: 337-343.

4. Varni JW, Seid M, Kurtin PS (2001) 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 39: 800-812.

5. Fairclough DL (2002) Design and analysis of quality of life studies in clinical tri-
als: Interdisciplinary Statistics. 2nd ed. New York: Chapman & Hall/CRC.

6. Varni JW, Burnwinkle TM, Seid M, Skarr D (2003) The PedsQ 4.0 as a pediatric
population health measure: feasibility, reliability and validity. Ambul Pediatr 3:
329-341.

7. Berkes A, Pataki |, Kiss M, Kemény C, Kardos L, et al. (2010) Measuring
health-related quality of life in Hungarian children with heart disease: psycho-
metric properties of the Hungarian version of the Pediatric Quality of Life In-
ventory 4.0 Generic Core Scales and the Cardiac Module. Health Qual Life
Outcomes 8: 14.

8. Varni JW, Burwinkle TM, Jacobs JR, Gottschalk M, Kaufman F, et al. (2003)

20.

2

=

22.

2

w

24,

2

(9]

26.

27.

The PedsQL in type 1 and type 2 diabetes: reliability and validity of the Pediat-
ric Quality of Life Inventory Generic Core Scales and type 1 Diabetes Module.
Diabetes Care 26: 631-637.

Upton P, Eiser C, Cheung |, Hutchings HA, Jenney M, et al. (2005) Measure-
ment properties of the UK-English version of the Pediatric Quality of Life Inven-
tory (PedsQL) generic core scales. Health Qual Life Outcomes 3: 22.

. Rewers M, Pihoker C, Donaghue K, Hanas R, Swift P, et al. (2009) Assessment

and monitoring of glycemic control in children and adolescents with diabetes.
Pediatr Diabetes 10: 71-81

. Essink-Bot ML, Krabbe PF, Bonsel GJ, Aaronson NK (1997) An empirical com-

parison of four generic health status measures: The Nottingham Health Profile,
the Medical Outcomes Study 36-item Short-Form Health Survey, the COOP/
WONCA charts, and the EuroQol Instrument. Med Care 35: 522-537.

.McHorney CA, Ware JE Jr, Lu JF, Sherbourne CD (1994) The MOS 36-item

Short-Form Health Survey (SF-36): Ill. Tests of data quality, scaling assump-
tions, and reliability across diverse patient groups. Med Care 32: 40-66.

. Cronbach LJ (1951) Coefficient alpha and the internal structure of tests. Psy-

chometrika 16: 297-334.

. Nunnally JC, Bernstein IH (1994) Psychometric theory. 3rd ed. New York: Mc-

Graw-Hill.

. Pedhazur EJ, Schmelkin LP (1991) Measurement, design, and analysis: an

integrated approach. Hillsdale, NJ: Erlbaum.

. Cohen J (1988) Statistical power analysis for the behavioral sciences. 2nd ed.

Hillsdale NJ: Erlbaum.

. Bartko JJ (1966) The intraclass correlation coefficient as a measure of reliabil-

ity. Psychol Rep 19: 3-11.

. Bartko J (1974) Corrective note to “the intraclass correlation coefficient as a

measure of reliability”. Psychol Rep 34: 418.

. Fayers PM, Machin D (2000) Quality of Life: assessment, analysis, and inter-

pretation. New York, Wiley.

Varni JW. PedsQL Linguistic Validation Guidelines. Retreived November 20,
2011 from http://www.pedsql.org/translations.html

. Quittner AL, Sweeny S, Watrous M, Munzenberger P, Bearss K, et al. (2000)

Translation and linguistic validation of a disease-specific quality of life measure
for cystic fibrosis. J Pediatr Psychol 25: 403-414.

Collins D (2003) Pretesting survey instruments: an overview of cognitive meth-
ods. Qual Life Res 12: 229-238.

. Guillemin F, Bombardier C, Beaton D (1993) Cross-cultural adaptation of

health-related quality of life measures: literature review and proposed guide-
lines. J Clin Epidemiol 46: 1417-1432.

Breugelmans R (2009) Dangers in using translated medical questionnaires:
The importance of conceptual equivalence across languages and cultures in
patient-reported outcome measures. Chest 136: 1175-1177.

. Ausili E, Tabacco F, Focarelli B, Padua L, Crea F, et al. (2007) Multidimensional

study on quality of life in children with type 1 diabetes. Eur Rev Med Pharmacol
Sci 11: 249-255.

Hoey H, Aanstoot HJ, Chiarelli F, Daneman D, Danne T, et al. (2001) Good
metabolic control is associated with better quality of life in 2,101 adolescents
with type 1 diabetes. Diabetes Care 24: 1923-1928.

Bisegger C, Cloetta B, von Rueden U, Abel T, Ravens-Sieberer U; European

J Diabetes Metab
ISSN:2155-6156 JDM, an open access journal

Volume 3 ¢ Issue 4 + 1000191


http://www.ncbi.nlm.nih.gov/pubmed/17767619
http://www.ncbi.nlm.nih.gov/pubmed/19481249
http://www.ncbi.nlm.nih.gov/pubmed/12034160
http://www.ncbi.nlm.nih.gov/pubmed/11468499
http://home.earthlink.net/~dianefairclough/BookFlyer.pdf
http://www.ncbi.nlm.nih.gov/pubmed/14616041
http://www.ncbi.nlm.nih.gov/pubmed/20109201
http://www.ncbi.nlm.nih.gov/pubmed/12610013
http://www.ncbi.nlm.nih.gov/pubmed/12610013
http://www.ncbi.nlm.nih.gov/pubmed/15804349
http://www.ncbi.nlm.nih.gov/pubmed/19754620
http://www.ncbi.nlm.nih.gov/pubmed/9140339
http://www.ncbi.nlm.nih.gov/pubmed/8277801
http://garfield.library.upenn.edu/classics1978/A1978EQ39200002.pdf
http://books.google.co.in/books?id=pLV5wvAnVAoC&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false
http://books.google.co.in/books?id=Tl0N2lRAO9oC&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false
http://www.ncbi.nlm.nih.gov/pubmed/5942109
http://books.google.co.in/books?id=wWRLN5U9-3YC&pg=PA221&lpg=PA221&dq=Fayers+PM,+Machin+D+%282000%29+Quality+of+Life:+assessment,+analysis,+and+interpretation.+New+York,+Wiley&source=bl&ots=P8SQIGv5_Y&sig=JGzlVyqHFf5_9Z4Sw6e9nUce_Nw&hl=en&sa=X&ei=QIqzT9XwM
http://www.pedsql.org/translations.html
http://www.ncbi.nlm.nih.gov/pubmed/10980045
http://www.ncbi.nlm.nih.gov/pubmed/12769135
http://www.ncbi.nlm.nih.gov/pubmed/12769135
http://www.ncbi.nlm.nih.gov/pubmed/8263569
http://www.ncbi.nlm.nih.gov/pubmed/19809062
http://www.ncbi.nlm.nih.gov/pubmed/17876960
http://www.ncbi.nlm.nih.gov/pubmed/11679458
http://www.ncbi.nlm.nih.gov/pubmed/16300172

Citation: Lukacs A, Varga B, Barotfi Sz, Kiss-Téth E, Barkai L (2012) Health-Related Quality of Life of Youths with Type 1 Diabetes: Reliability and
Validity of the Hungarian Version of the PedsQL 3.0 Diabetes Module. J Diabetes Metab 3:191. doi:10.4172/2155-6156.1000191

Page 6 of 6

2

2

3

3

Kidscreen Group (2005) Health-related quality of life: gender differences in
childhood and adolescence. Soz Praventivmed 50: 281-291.

8. Michel G, Bisegger C, Fuhr DC, Abel T, KIDSCREEN Group (2009) Age and
gender differences in health-related quality of life of children and adolescents in
Europe: a multilevel analysis. Qual Life Res 18: 1147-1157.

[{e]

. Wijnhoven HA, Kriegsman DM, Snoek FJ, Hesselink AE, de Haan M (2003)
Gender differences in health-related quality of life among asthma patients. J
Asthma 40: 189-199.

o

. Riedinger MS, Dracup KA, Brecht ML, Padilla G, Sarna L, et al. (2001) Quality
of life in patients with heart failure: do gender differences exist? Heart Lung
30: 105-116.

=

. Mrus JM, Williams PL, Tsevat J, Cohn SE, Wu AW (2005) Gender differences
in health-related quality of life in patients with HIV/AIDS. Qual Life Res 14:
479-491.

32. Graue M, Wentzel-Larsen T, Hanestad BR, Batsvik B, Sgvik O (2003) Mea-

33.

34.

35.

36.

suring self-reported, health-related, quality of life in adolescents with type 1
diabetes using both generic and disease-specific instruments. Acta Paediatr
92: 1190-1196.

Kalyva E, Malakonaki E, Eiser C, Mamoulakis D (2011) Health-related quality of
life (HRQoL) of children with type 1 diabetes mellitus (T1DM): self and parental
perception. Pediatr Diabetes 12: 34-40.

Huang IC, Shenkman EA, Leite W, Knapp CA, Thompson LA, et al. (2009)
Agreement was not found in adolescents’ quality of life rated by parents and
adolescents. J Clin Epidemiol 62: 337-346.

Laffel LM, Connell A, Vangsness L, Goebel-Fabbri A, Mansfield A, et al. (2003)
General quality of life in youth with type 1 diabetes: relationship to patient man-
agement and diabetes-specific family conflict. Diabetes Care 26: 3067-3073.

Emmanouilidou E, Galli-Tsinopoulou A, Karavatos A, Nousia-Arvanitakis S
(2008) Quality of life of children and adolescents with diabetes of Northern
Greek origin. Hippokratia 12: 168-175.

J Diabetes Metab
ISSN:2155-6156 JDM, an open access journal

Volume 3 ¢ Issue 4 + 1000191


http://www.ncbi.nlm.nih.gov/pubmed/16300172
http://www.ncbi.nlm.nih.gov/pubmed/19774493
http://www.ncbi.nlm.nih.gov/pubmed/12765321
http://www.ncbi.nlm.nih.gov/pubmed/11248713
http://www.ncbi.nlm.nih.gov/pubmed/15892437
http://www.ncbi.nlm.nih.gov/pubmed/14632337
http://www.ncbi.nlm.nih.gov/pubmed/20546163
http://www.ncbi.nlm.nih.gov/pubmed/20546163
http://www.ncbi.nlm.nih.gov/pubmed/14578241
http://www.ncbi.nlm.nih.gov/pubmed/18923667
http://www.ncbi.nlm.nih.gov/pubmed/14632337

	Title

	Abstract
	Corresponding author
	Keywords
	Abbreviations
	Background
	Patients and Methods
	Patients and settings
	Measures
	Glycated haemoglobin
	Statistical analysis
	Linguistic validation

	Results
	Feasibility of the PedsQL 3.0 Diabetes Module
	Internal consistency reliability
	Reproducibility
	Convergent validity
	Discriminant validity
	Concurrent validity
	HRQoL of children and adolescents with type 1 diabetes measuredwith the PedsQL 3.0 Diabetes Module
	Diabetic and control groups

	Discussions
	Figure 1
	Figure 2
	Table 1
	Table 2
	Table 3
	Table 4
	Acknowledgements
	References



