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Background: The PedsQL™ 4.0 generic core scales (GCS) assess the generic health by
integrating with disease-specific PedsQL™ 3.0 diabetes module (DM). The PedsQL™ 3.0
DM measures the health-related quality of life (HrQoL) specific to diabetes. Even though
there is no translation to Ethiopian Ambharic, the instruments had translated to different
languages and validated. The study is aimed to assess the validity and reliability of the
Ambharic version of the PedsQL™ 4.0 GCS and the PedsQL™ 3.0 DM in children and
adolescents with diabetes.

Methods: PedsQL™ 4.0 GCS and the PedsQL™ 3.0 DM were administered on 193
children and adolescents with diabetes and their parents. The validity was examined by the
exploratory factor analysis, multitrait/multi-item scaling analysis, and multitrait-multimethod
and monotrait-multimethod analysis. Cronbach’s alpha coefficient checked the reliability.
Results: Cronbach’s alpha coefficient for the total PedsQL™ 4.0 GCS (a child self-report=
0.96; a parent proxy report= 0.95) and for total PedsQL™ 3.0 DM (« child self-report= 0.96;
o parent proxy report=0.93) were acceptable at individual patient-level analysis. The mono-
trait-multimethod correlations were higher than multitrait-multimethod correlations. In multi-
trait/multi-item scale analysis, both total PedsQL™ 4.0 GCS and PedsQL™ 3.0 DM had an
excellent item convergent and discriminatory validity success rate.

Conclusion: The Amharic versions of the PedsQL™ 4.0 GCS and the PedsQL™ 3.0 DM
were valid and reliable instruments to measure the HrQoL of children and adolescents with
diabetes.
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Background

Diabetes is one of the most common chronic diseases in children and adolescents; it
affects about 1,106,500 children and adolescents worldwide.'* In Ethiopia, a study
in Tikur Anbessa specialized hospital has reported a high prevalence of diabetes
among school-age children, and it was 2.81 per 1000 cases.’

Children and adolescents with uncontrolled diabetes are at risk of complications
such as diabetic ketoacidosis, hyperosmolar, hyperglycemic state, and chronic
microvascular and macrovascular’® Thus, complications and the preventive treat-
ment in diabetes interfere with the daily life of children and adolescents, and it has
an impact on health-related quality of life.'*'*

Health-related quality of life (HrQoL) is a patients’ perception of disease
regarding physical functioning (emotional and

functioning, psychological
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cognitive), independence, personal beliefs, and social
function'® In modern clinical practice, measurement of
HrQoL was increasingly recognized as necessary, to pro-
vide additional information for health professionals and
predict disease outcomes in children and adolescents
with chronic illness.**'" It was related to glycemic con-
trol; previous studies have shown that patients who had

score in HrQoL had poor

1,3,6,7,14,21,25

a low glycemic
controls.

Recent studies have recommended the measurement of
HrQoL in conjunction with medical treatment in chronic
illnesses, like diabetes.'"*? So to measure HrQoL, many
instruments have been designed and developed. However,
most of these instruments were developed for adults and
modified for children. Such as the diabetes quality of life
for youth (DQOLY) designed by Ingersoll et. is modified
from the adult version, which has been used in the
Diabetes Control and Complications Tria.'” It measures
the diabetes-specific quality of life in adolescents but does
not measure the HrQoL of children younger than 11 years.
The lack of tools to assess HrQoL in children aged less
than 11 years inspired Varni to design the Pediatric Quality
of Life Inventory(PedsQL),?® which includes PedsQL™
Generic Core and a scale specific to certain diseases,
including Pediatric Quality of Life Inventory™ 3.0
Diabetes Module (PedsQL™ 3.0 DM) for children and
adolescents with diabetes. The PedsQL™ was used to
measure HrQoL across a broad age range.”® It has an
advantage in that the generic core scale has covered the
core domain of health defined by the World health orga-
nization (physical, social, and emotional function) and the
role(school) functioning.’' The PedsQL™ can create dis-
ease-specific scales, which ucan be completed in conjunc-
tion with a generic core scale to assess the impact of
specific disease on HrQoL to a particular patient.

In measuring HrQoL, the instruments must be brief,
with reliability and validity to obtain accurate information,
they must be easy to understand and scored, and lastly, the
instruments must be sensitive to sudden changes in
patients’ attitudes.”” Both PedsQL™ Generic Core and
PedsQL™ 3.0 DM have been translated and validated
for many languages, have been used in research. The
PedsQL™ Generic Core Scales had a good feasibility vy,

reliability, and  validity @ had  confirmed in
studies.>'>1%192%28  GQimilarly, the PedsQL™ 3.0
Diabetes Module had confirmed in studies.”'%
However, there was no Amharic translation of

PedsQL™, and Still, the psychometric adequacy of these

instruments has not been tested in Ethiopian children and
adolescents with diabetes.

Therefore, the primary purpose of the current study
was to examine the reliability and validity of Ethiopian
Ambharic translation of both PedsQL™ Generic Core
Scales and PedsQL™ 3.0 Diabetes Module (DM) for
children self-reports aged 8—18 years and parents’ proxy
reports for their child for this age group.

Methods

Participants and Settings

A total of 193 children and adolescents (aged 8—18 years)
with diabetes for at least three months and their parents/
caregivers were surveyed between November 1/ 2018-
December 1 /2018 from Addis Ababa Tikur Anbesa spe-
cialized hospital and Yekatit 12 Hospital diabetics clinic
during regular follow up.

Measures

Pediatric Quality of Life Inventory 4.0 Generic Core Scale
(PedsQL™ 4.0 GCS): was developed to measure the core
health of healthy and patient populations. It was available
for the age group (5-7, 812, 13-18, and > 19 years). It
has a 23-items, multidimensional quality-of-life instru-
ment. Items in each four sub Scales were Physical func-
tioning (eight items), Emotional Functioning, Social
Functioning, and School functioning (five items for
each). It was reported with both child and parent. The
participants rated how much of a problem there has been
in the past one month on a five-point Likert- scale from 0—
4. (0 = never a problem; 1 = almost never a problem; 2 =
sometimes a problem; 3 = often a problem and 4 = almost
always a problem). Then, each items were reversely scored
and linearly transformed to a 0—100 scale (0 =100, 1 =75,
2 =50, 3 =25, and 4 = 0), so that higher scores indicate
better health-related quality of life. Scale scores were
computed as the sum of the Items divided by the number
of items answered. If >50% of the items in the scale are
missing, the scale score is not computed. The PedsQL™
3.0 DM is a diabetes-specific instrument available for the
age group (2—18 years). Both child and parent reported it.
It has five scales: 1) diabetes symptoms (11 items); 2)
treatment barriers (4 items); 3) treatment adherence (7
items); 4) worry (3 items) and 5) communication (3
items). The format instructions and scoring methods are
similar to the generic core scale. The study was aimed to
test the psychometric properties of the child and parent
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PedsQL™ 4.0 GSC and PedsQL™ 3.0 DM, which was
reported for age group 8—12 years and 13—18 years. later
on, to assess the HrQoL of children and adolescents with
diabetes, based on the following initial hypothesis, that the
hormonal change, and mood swings in adolescents, and
the developmental changes of school-age children to ado-
lescence, growth spurts, participation in sports, and social
interactions with the school peers could be contributing to
poor HrQoL.

Operational Definition

The Fasting blood glucose level has been used to measure
the target glycemic level of children and adolescents with
diabetes; based on Children and Adolescents: Standards of
Medical Care in Diabetes, American diabetes association®
Controlled glycemic level fast blood glucose level 90—
130 mg/d and uncontrolled blood glucose level fast
blood glucose level <90 or >130 mg/d

Procedure

Permission to a forward translation of the original
PedsQL™ 4.0 GCS and PedsQL™3.0 DM was obtained
from the Mapi Research Trust on behalf of the author,
Dr. James Varni. The linguistic translation had been done
based on the recommended guidelines. Based on this:-

Step 1: The original version of both PedsQL™ 4.0
GCS and PedsQL™ 3.0 DM were independently trans-
lated from US English (source language) to Ethiopian
Ambharic (target language) by two local professional trans-
lators (psychiatrist and a clinical psychologist). The trans-
lators and investigators have discussed the two versions
for any discrepancies, and after common consensus, the
final forward translation has developed and was sent to
Mapi Research trust.

Step 2. The new Ethiopian Amharic (target language)
version has been translated back to US English (source
language) by two bilingual translators. Then it was sent to
the Mapi Research trust, and they suggested no changes.

Step 3. Cognitive Interviewing was performed on 15
children and adolescents with diabetes (aged 8—18 years)
and their parents. In this phase, any ambiguity in translated
items to children or their parent was identified, modified
and then a report was sent to Mapi Research trust.

Step 4. The final PedsQL™ 4.0 GCS and
PedsQL™3.0 DM Ethiopian Amharic version had been
developed for the field test. Then field test was started by
obtaining permission from Addis Ababa Tikur Anbessa
specialized and Yekatit 12 hospitals. A total 193 of

children and adolescents aged between 8—18 years with
their parents/caregivers, diagnosed with diabetes for at
least three months were recruited systematically with
2018-
December 1 /2018 based on the time to they arrived at

every other patient from November 1/
the endocrine clinic for follow up visits. The purpose of
the study was explained, and confidentiality was assured;
then, children and adolescents with their respective parents
were interviewed separately by a trained data collector.
Regular supervision was done by two trained health pro-

fessionals throughout the survey.

Statistical Analysis

Data were entered by Epi data version 4.20 and analyzed
by SPSS version 21. It was summarized by frequencies,
percentage, mean and standard deviation and presented by
a table Cronbach’s alpha coefficient tested scale Internal
consistency reliability, and its value equal to or greater
than 0.70 was considered satisfactory. Construct validity
was evidenced by Convergent Validity and discriminant
validity. The
Subscales explored convergent validity. Correlations are
designated as weak (0.10-0.29), medium (0.30-0.49), and
strong (=0.50). Discriminant validity is supported when-

inter-correlations  coefficient between

ever an item has a higher correlation for its own hypothe-
sized subscale than other subscales. A scaling success rate
is determined when the correlation of the item to its scale
is higher than the correlations of that item to another scale.
Further, monotrait-multimethod correlations (eg, concor-
dance between self-report and proxy-report for the same
subscale) and multitrait-monomethod correlations (eg, cor-
relations among subscales within the self-report and proxy
report) have been conducted to strengthen the validity.
Further, the construct validity was tested by the intercor-
relations analysis between the total PedsQL™ 4.0 Generic
Core Scale score and PedsQL™3.0 Diabetes Module
scales with the initial hypothesis, a higher PedsQL™ dis-
ease-specific subscale score could be correlated with
a higher Generic Core Scale score. The external discrimi-
nant validity of the questionnaire was done across the
dichotomous patients’ characteristics (such as sex, disease
duration, and glycemic control). Exploratory factor analy-
sis was used to evaluate the aggregating dimensions and
structural relationships between the items of the PedsQL™
4.0 GCS and PedsQL™3.0 DM. Principal Component
Analysis was used to extract factors with oblique rotation
(Direct Oblimin). Factors with an eigenvalue less than one
were disregarded.
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Data Quality Control

Data quality was ensured during collection, coding, entry,
and analysis. The training was given to data collectors and
supervisors. Regular supervision of data collectors was done.
Before data entry, the filled questioner was checked by data
collectors, supervisors, and principal investigators for com-
pleteness and clarity daily. Incomplete data were discarded.

Result

Characteristics of the Study Population

A total of 193 children aged 8—18 and their parents were
included in the study. About 105 (54.4%) of them were
males, and about 88 (45.6%) were females. The median
duration of participants with diabetes was five years. They
had 183.28+81.95 mg/dl mean levels of fasting blood
sugar (FBS) (Table 1)

Feasibility

The questionnaires were completed within 5-10 minutes
(for GCS) and 10-15 minutes (for DM). There was no
recorded missing for both child self and parent proxy
reports of PedsQL™ 4.0 GCS and PedsQL™ 3.0 DM.

Internal Consistency

A satisfactory Cronbach’s a coefficient level had recorded
in all PedQL ™ 4.0 GCS subscales, range, 0.83 to 0.90 for
child self-report and 0.80 to 0.84 for parent proxy reports,
Table 2. A similar result was seen in all PedsQL™ 3.0
DM subscale domains, range 0.84 to 0.86 for child self-
report, and 0.74 to 0.77 for parent proxy reports, Table 3.

Construct Validity

The item-to-scale correlation for both PedsQL™ 4.0 GCS
and PedsQL™3.0 DM was presented in Tables 2 and 3,

Table | Characteristics of Children and Adolescents with Diabetes

Variables Category Frequency Percent
(n=229) (%)
Age 8-12 101 523
13-18 92 47.7
Sex Male 105 54.4
Female 88 45.6
Duration with <5 145 75.1
diabetes 25 48 24.9
Glycemic level Controlled 105 54.4
Uncontrolled | 88 45.6

respectively. This result shows that the scaling success
rates for convergent validity for all PedsQL™ 4.0 GCS
and PedsQL™ 3.0 DM subscales were 100% except for
physical function in the generic core scale. The success
rate for items discriminatory validity of PedsQL™ 4.0
GCS was 98.6%(68/69) for children’s report and 100%
(69/69) for parent proxy report. The items discriminatory
validity success rate of PedsQL™ 3.0 DM was 100%
(112/112) for both child self-report and parent proxy
reports.

The intercorrelations of PedSQL™ 4.0 GCS subscales
and PedsQL™ 3.0 DM subscales have shown in Tables 4
and 5, respectively. In both versions, the Monotrait multi-
method correlations were statistically significant in all
subscales; it was higher when compared to the multitrait-
multimethod correlation. In Monotrait multimethod, all
subscales are supposed to measure a similar disease impact
had the highest convergent correlations in the intercorrela-
tion matrix. In the multitrait-multimethod correlation, all
scales supposed to measure different disease’s impact had
a lower intercorrelation, were valid to diverge.

The construct validity had also examined by the relation
of intercorrelations analysis among the total PedsQL™ 4.0
Generic Core Scale score with the PedsQ™ 3.0 Diabetes
Module scales scores, indicated in Table 6. The intercorrela-
tion between the total PedsQL™ 4.0 generic core scale and
the total PedsQL™ 3.0 diabetes module scores for the child
report was 0.78 and for the parent proxy report was 0.73. In
the child report, the total PedsQL™ 4.0 generic core scale
was strongly correlated with the subscale of the PedsQL™
3.0 diabetes module except for the subscale (0.47 in the
communication). The intercorrelation between the total par-
ents PedsQ™ Generic Core Scale and the total child
PedsQL™ 3.0 diabetes module was 0.53; the intercorrela-
tion for total child PedsQ™ Generic Core Scale and total
parent PedsQL™ 3.0 diabetes module was 0.55.

The study revealed four-factor structures of PedsQL™
4.0 GCS for both children’s self-report and parent proxy
report, indicated in Tables 7 and 8, respectively. In child
self-report, the items related to physical health and social
function had loaded in one factor, and the rest items of
subscales had clear loading. The parent proxy report items
related to a school function were split into two factors, and
items such as “ pay attention in class” “forgetting things”
and “keeping up with schoolwork” had loaded in one
factor with social function items.

The study also revealed a five factors solution of
PedsQL™ 3.0 DM; the results for child and parents proxy
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Table 2 Item Scaling Tests: Convergent and Discriminant Validity for the PedsQL™ 4.0 Generic Core Scales Subscales
Scale Item | Mean | SD N Convergent Validity Discriminant Validity Cronbach’s
R . Alpha
Range of Scaling Range of Scaling
Correlation Success (%) | Correlation Success (%)
Child self-report
I. Physical function 8 83.52 | 19.02 | 193 | 0.31-0.87 7/8(87.5) 0.25-0.71 23/24(95.6) 0.83
2. Emotional function 5 77.10 | 19.18 | 193 | 0.71-0.779 5/5(100) 0.38-0.68 15/15(100) 0.89
3. Social function 5 8822 | 16.60 | 193 | 0.79-0.87 5/5(100) 0.41-061 15/15(100) 0.88
4. School function 5 73.00 | 1541 | 193 | 0.62-0.76 5/5(100 0.15-0.62 15/15(100 0.90
Parent proxy report
I. Physical function 8 63.84 | 1040 | 193 | 0.52-0.75 8/8(100) 0.24-0.58 24/24(100) 0.8l
2. Emotional function 5 5849 | 11.10 | 193 | 0.56-0.67 5/5(100) 0.20-0.50 15/15(100) 0.84
3. Social function 5 65.16 | 11.56 | 193 | 0.68-0.82 5/5(100) 0.27-0.46 15/15(100) 0.80
4. School function 5 5845 | 9.10 193 | 0.59-0.69 5/5(100) 0.19-0.56 15/15(100) 0.8l
Table 3 Item Scaling Tests: Convergent and Discriminant Validity for the PedsQL™ 3.0 Diabetes Module Subscales
Scale Item | Mean | SD No. | Convergent Validity Discriminant Validity Cronbach’s
. R Alpha
Range of Scaling Range of Scaling
Correlation | Success (%) | Correlation | Success (%)
Child self-report
|. Diabetes symptom I 79.35 | 1578 | 193 | 0.64-0.77 11/11(100) 0.22-0.54 44/44(100) 0.84
2. Treatment barriers 4 75.13 | 17.39 | 193 | 0.65-0.73 4/4(100) 0.27-0.52 16/16(100) 0.86
3. Treatment adherence | 7 84.08 | 16.55 | 193 | 0.75-0.78 7/7(100) 0.20-0.57 28/28(100) 0.83
4. Worry 3 80.66 | 20.90 | 193 | 0.79-0.87 3/3(100) 0.39-0.63 12/12(100) 0.84
5. Communication 3 80.63 | 20.29 | 193 | 0.78-0.83 3/3(100) 0.32-0.60 12/12(100) 0.86
Parent proxy Report
|. Diabetes symptom I 5858 | 9.32 193 | 0.45-0.65 [1/11(100) 0.10-0.45 44/44(100) 0.74
2. Treatment barriers 4 57.46 | 9.97 193 | 0.45-0.52 4/4(100) 0.08-0.40 16/16(100) 0.77
3. Treatment adherence | 7 6224 | 11.52 | 193 | 0.59-0.75 7/7(100) 0.17-0.45 28/28(100) 0.75
4. Worry 3 62.30 | 12.97 | 193 | 0.66-0.74 3/3(100) 0.21-0.40 12/12(100) 0.76
5. Communication 3 6335 | 11.18 | 193 | 0.65-0.74 3/3(100) 0.14-0.34 12/12(100) 0.77
Table 4 Intercorrelations Among PedsQLT'vI 4.0 Generic Core Scale Subscales
Child Self-Report Parent
| 2 3 4 5 6 7
Child self-report
I. Physical function
2. Emotional function 0.59
3. Social function 0.69 0.53
4. School function 0.54 0.46 0.52
Parent proxy report
5. Physical function 0.66 0.34 0.34 035
6. Emotional function 0.28 0.74 0.26 0.26 0.33
7. Social function 0.53 0.39 0.74 0.45 0.49 0.33
8.School function 0.36 0.35 0.38 0.72 0.39 0.36 0.48

Notes: N = |93, Multitrait-monomethod correlations are in bold; monotrait-multimethod correlations are underlined; multitrait-multimethod correlations are italicized.
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Table 5 Intercorrelations Among PedsQL™™ 3Diabetes Module Subscales

Child Self-Report Parent Proxy
| 2 3 4 5 6 7 8 9
Child self-report
|. Diabetes symptom
2. Treatment barrier 0.44
3. Treatment adherence 0.50 0.36
4. Worry 0.54 0.37 0.53
5. Communication 0.38 0.34 0.48 0.45
Parent proxy report
6. Diabetes symptom 0.63 0.14 0.28 0.34 0.18
7. Treatment barrier 021 0.59 0.23 0.19 0.11 0.32
8. Treatment adherence 0.27 0.14 0.71 022 0.21 0.39 0.29
9. Worry 0.30 0.27 0.29 0.74 0.23 0.36 0.28 0.24
10. Communication 0.24 0.14 0.35 0.23 0.751 0.29 0.12 0.33 0.27

Notes: N = [93; Multitrait- monomethod correlations are in bold; monotrait-multimethod correlations are underlined; multitrait-multimethod correlations are italicized.

Table 6 Intercorrelations Among Total PedsQLT'VI 4.0 Generic Core Scales Score and PedsQLTIVI 3.0 Diabetes Module Subscale

Total PedsQL™ 4.0 GCS | PedsQL™ 3.0DM

Child Self-Reports

Parent Proxy Reports

DS TB TA WO Com Tot D DS TB TA wo Com Tot D
Child self-report 0.67 0.60 0.59 0.59 0.47 0.78 0.37 0.35 0.32 0.43 0.35 0.55
Parent proxy reports 0.41 0.35 0.44 0.42 0.37 0.53 0.49 0.43 0.49 0.52 0.47 0.73

Abbreviations: DS, diabetes symptom; TB, Treatment Barrier; TA, Treatment Adherence; WO, worry; Com, communication; Tot D, Total score Diabetes module.

reports were presented in Tables 9 and 10, respectively. In
child self-items of diabetes, the symptom was split into the
two-factor structure, and the items of treatment adherence
and communication were loaded in one factor. Similarly, in
parent reports, items in diabetes symptoms were split into
two factors, and items of communication and treatment
barriers were loaded in a one-factor solution.

The external discriminant validity for both the
PedsQL™4.0 GCS and PedsQL™3.0 Diabetes Module
child self report was done across gender, age, duration
with diabetes, and glycemic levels indicated in the
Tables 11 and 12, respectively. In PedsQL™4.0 GCS,
differences in mean were observed with age group; the
mean value for children aged 8—12 years was statistically
different when compared to that of children aged 13-18
years in total PedsQL™4.0 GCS (t =2.24, P=0.02 and in
physical function (t=2.15, p=0.03). A mean difference
across sex was observed in total PedsQL™4.0 GCS
(t=2.14, P=0.03), in Social function (t=2.18,p=0.03) and
in school function (t= 2.41,p=0.02) and there was also

a statistical mean difference between controlled and
uncontrolled glycemic levels; in total PedsQL™4.0 GCS
(t=6.84, p=0.0001), in Physical function (t=7.38,
p=0.0001), in Emotional function (t=3.30,p=0.001), in
Social function (t=6.62, p=0.0001) and in School function
(t=4.58, t=0.0001). In PedsQL™3.0 Diabetes, there was
a mean difference between controlled and uncontrolled
glycemic levels in total PedsQL™3.0 DM (t=7.10,
p=0.0001), in diabetes Symptoms (t=4.58, p=0.0001), in
Treatment Barriers (t=4.46, p=0.0001), in Treatment
Adherence  (t=4.18,p=0.0001), in Worry (=541,
p=0.0001) and in communication (t=5.73, p=0.0001).

Discussion

The study had disclosed the psychometrics properties of
the Ambharic version of PedsQL™ 4.0 GCS and
PedsQL™ 3.0 DM in Ethiopian children and adolescents
with diabetes. The PedsQL™ 4.0 GCS, similarly to the
studies done in Iran,'® and Kuwait,? and the PedsQL™ 3.0
DM, similarly to the studies'®'*** confirmed that the child
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Table 7 PedsQL™ 4.0 Generic Core Scale Questionnaire Factor Loadings for Child Self-Reports
Fl F2 F3 F4
Physical function
I. It is hard for me to walk more than one block 0.92 0.05 0.09 —0.06
2. It is hard for me to run 0.91 0.04 0.04 —0.04
3. It is hard for me to do sports activity or exercise 0.83 —0.04 0.08 0.14
4. It is hard for me to lift something heavy 0.10 0.12 —0.02 0.16
5. It is hard for me to take a bath or shower by myself 0.15 0.27 0.43 0.23
6. It is hard for me to do chores around the house 0.58 0.20 —0.02 0.24
7. | hurt or ache 0.86 0.04 0.25 0.01
8. | have low energy 0.71 0.12 0.16 0.15
Emotional function
I. | feel afraid or scared 0.37 —0.01 —0.04 0.59
2. | feel sad or blue 0.11 —0.08 —0.04 0.79
3. | feel angry —-0.12 0.06 0.06 0.86
4. | have trouble sleeping 0.43 0.02 0.04 0.51
5. | worry about what will happen to me 0.37 —0.05 0.04 0.56
Social function
I. I have trouble getting along with other kids 0.68 0.06 -0.37 —0.01
2. Other kids do not want to be my friend 0.63 0.04 —0.40 0.12
3. Other kids tease me 0.56 0.08 —0.42 0.12
4. | cannot do things that other kids my age can do 0.61 0.09 -0.37 0.10
5. It is hard to keep up when | play with other kids 0.67 0.05 —0.34 0.0l
School function
I. It is hard to pay attention in class 0.11 0.41 0-0.43 0.28
2. | forget things 0.04 0.51 -0.39 0.33
3. | have trouble keeping up with schoolwork 0.01 0.61 -0.29 0.29
4. | miss school because of being unwell 0.09 0.77 0.10 —0.02
5. | miss school to go to the hospital 0.01 0.87 0.09 —0.16

Notes: PedsQL™ 4.0 generic core scale for child self-reports summarized by 4 (F)= factors, Eigenvalue cutoff: |.0; Total Variance Explained for child self-reports: 72.79%;

Bold = highest factor loading for each item.

and parents proxy report could be used to measure the
HrQoL of children and adolescents with diabetes.

In this study, almost all items of PedsQL™ 4.0 GCS and
PedsQL™ 3.0 DM Amharic version have been answered in
both child self and parent proxy reports. About 5—10 minutes
and 10-15 minutes has required to fill the PedsQL™ 4.0
GCS and PedsQL™ 3.0 DM, respectively; This was compar-
able to the Arabic translation” and Italian translation.'® This
indicates the tools have taken a short time to fill, and the
patients can easily complete the questioner.

Children and adolescents with diabetes had
a comparable mean score of HrQoL to the original US
English version® and Arabic translation.? Such tools were
acceptable to measure the HrQoL of children and adoles-
cents with diabetes.

The internal consistency coefficient for the total
PedsQL™ 4.0 GCS Ambharic version was (a=0 0.96) for

child self-report and (0¢=0.95) for parent proxy reports;
which was comparable with the reliability reported by
the original PedsQL™ 4.0 GCS US English version.?’
And the total PedsQL™ 3.0 DM Amharic version had
internal reliability (¢=0.96) for child self-reports and
(0=0.93) for parent proxy reports; which was comparable
to the Brazil-Portuguese translation,'”> Hungarian
Version,”® and it was above the Italian translation.'”
Generally, the internal consistency coefficient value for
both total PedsQL™ 4.0 GCS and PedsQL™ 3.0 DM
had exceeded the minimum recommended coefficient
value (0=0.90) to evaluate the HrQoL at the individual
patient level, whereas the subscales in both versions had
a minimum recommended internal consistency coefficient
value for group comparisons (a=0.70).°

There was a good item convergent validity and item
discriminatory validity of total PedsQL™ 4.0 GCS; Its
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Table 8 PedsQL™ 3 PedsQL™ 4.0 Generic Core Scale Questionnaire Factor Loadings for Parent Proxy

Scale Fl F2 F3 F 4
Physical function
I. Walk more than one block 0.01 -0.92 —0.10 0.13
2. Running 0.08 —-0.82 —0.03 0.02
3. Participating in sports activity or exercise 0.22 —-0.66 0.14 —-0.12
4. Lift something heavy 0.25 —-0.49 0.22 —-0.13
5. Take a bath or shower by him/her self 0.01 -0.92 —0.10 0.13
6. Doing chores around the house 0.28 -0.33 0.372 0.0l
7. Having hurts or aches —0.14 —-0.81 0.126 0.06
8. Low energy level 0.11 -0.61 0.241 —0.11
Emotional function
|. Feeling afraid or scared 0.06 —-0.02 0.81 —0.04
2. Feeling sad or blue 0.64 0.24 0.46 —0.16
3. Feeling angry —0.13 0.07 0.76 0.11
4. Trouble sleeping 0.27 —0.15 0.48 0.12
5. Worrying about what will happen to him or her 0.18 —-0.13 0.55 0.0l
Social Function
|. Getting along with other kids 0.77 —0.16 —0.10 —0.02
2. Other kids not wanting to be his or her friend 0.76 —0.11 0.06 —0.02
3. Getting teased by other 0.90 0.11 0.02 —0.02
Not able to do thing that other kids do on his or her age 0.79 —0.01 0.06 —0.01
5. Keep up when playing with other kids 0.77 —0.124 —0.13 0.07
School function
|. Pay attention in class 0.61 0.03 0.12 0.28
2. Forgetting things 0.55 0.09 0.24 0.21
3. Keeping up with schoolwork 0.44 —0.12 0.21 0.19
4. Miss school because of being unwell 0.03 -0.20 0.07 0.68
5. Missing school to go to the doctor/hospital 0.09 0.06 0.0l 0.84

Notes: PedsQL™ 4.0 generic core scale for parents proxy reports summarized by 4 (F)= factors, Eigenvalue cutoff: 1.0; Total Variance Explained for parents proxy reports:

67.58%; Bold = highest factor loading for each item.

subscales have 100% items convergent and items discri-
minatory validity success rate except for child report on
Physical function (87.5% items convergent validity,95.6%
items discriminatory validity success rate), this was com-
parable with the Persian version.'® The items discrimina-
tory success rate for total PedsQoL™ 3.0 DM was 100%
in both child and parent proxy reports, this was higher than
the Persian version,'® and the Italian version;'® this
implies, items were strongly correlated in their hypothe-
sized scale than other scales (convergent validity) and
items were weakly correlated in another scales than its
scale (discriminatory validity).

Unlike the original US PedsQL™ 4.0 GCS version®’

and similar to the Persian version,'®

the current study
supports a four-factor solution. In child self-reports,
items related to physical health and social health had

loaded in one factor. This is true: intact physical health

was the first line to have children and adolescents a good
social function with their peers. Despite this, the item
discriminatory validity success rate was satisfactory (phy-
sical function =95.6% and social function =100%), which
implies, items should have been scored and grouped under
its scale as the original version. In parent proxy reports,
the first three items related to a school function, “hard to

ERINRT3

concentrate,” “forget things,” “trouble keeping up with
school work,” and social function was loaded together in
a one-factor structure; however, items have a strong cor-
relation within its subscale than other subscales. In parents
proxy reports, similar to the Norwegian version;> the last
two items of school function “miss school because not
feeling well,” “miss school because of doctor appoint-
ment” loaded in other factors this might be the items
were more related to physical aspect than cognitive com-

ponents; hence, the items should have been grouped and
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Table 9 PedsQL™ 3.0 Diabetes Module Questionnaire Factor Loadings for Child Self-Reports
Fl F2 F3 F4 F5
Diabetes symptom
I. | feel hungry 0.67 0.21 —-0.09 0.24 0.12
2. | feel thirsty 0.09 —0.05 -0.77 0.01 —0.01
3. | have to go to the bathroom too often 0.11 0.15 -0.69 0.03 0.13
4. | have stomachaches —0.11 0.10 -0.79 —0.02 0.15
5. I have headaches 0.20 —-0.13 —0.66 —0.28 —0.11
6.1 go “low” 0.69 0.13 —-0.20 0.09 0.10
7. | feel tired or fatigued 0.89 —0.05 0.10 —0.06 0.04
8. | get shaky 0.69 0.11 —-0.07 —0.02 0.12
9. | get sweaty 0.49 —0.05 —0.21 -0.25 0.0l
10. | have trouble sleeping 0.77 0.03 —-0.10 —0.05 0.01
I'l. 1 get irritable 0.75 —0.02 —-0.10 —0.16 0.01
Treatment barriers
I. It hurts to prick my finger/give insulin shots 0.18 —0.10 —0.11 0.0l 0.65
2. | am embarrassed about having diabetes 0.21 —-0.07 0.20 -0.30 0.66
3. My parents and | argue about my diabetes care —0.10 0.11 -0.17 0.11 0.72
4. It is hard for me to stick to my diabetes care plan 0.09 0.33 —0.08 —0.04 0.50
Treatment Adherence
I. It is hard for me to take glucose tests 0.39 0.62 —0.11 0.08 —0.07
2. It is hard for me to take insulin shots 0.31 0.64 —0.10 0.03 —0.02
3. It is hard for me to exercise 0.18 0.54 —0.14 —-0.19 0.15
4. It is hard for me to keep track of carbohydrates 0.05 0.64 -0.17 0.15 0.14
5. It is hard for me to wear my diabetic ID —-0.01 0.78 —0.07 0.12 0.07
6. It is hard for me to carry a fast acting carbohydrate 0.09 0.59 —0.15 0.10 0.16
7. It is hard for me to eat snacks —-0.09 0.78 0.08 —-0.10 —0.13
Worry
I. I worry about “going low” 0.11 0.28 —0.26 —-0.48 0.05
2. | worry whether or not medical treatment are working 0.18 0.23 —0.13 —-0.63 —0.05
3. | worry about long term complications diabetes —0.04 0.15 —0.11 -0.77 0.11
Communication
I. It is hard for me to tell the doctors and nurses how | feel —-0.02 0.52 —0.05 —0.26 0.29
2. It is hard for me to ask the doctors and nurses questions 0.06 0.50 0.01 —-0.18 0.23
3. It is hard for me to explain my illness to other people 0.22 0.49 0.09 —-0.16 0.12

Notes: PedsQL™ 3.0 diabetes modules for child self-reports summarized by 5 (F)= factors, Eigenvalue cutoff: 1.0; Total Variance Explained for child self-reports: 69.119%;

Bold = highest factor loading for each item.

scored under physical function subscale in clinical
practices.

Like the original US PedsQL™ 3.0 DM,*¢ factor ana-
lysis in this study supports a five-factor structure for both
child self and parents report. This was different from the
Italian translation.'® In child self-report, items related to
communication were loaded in one factor with treatment
adherence, and in parents proxy reports, items related to
communication were loaded in one factor with treatment
Barries. The possible justification might be that wise com-
munication with doctors and nurses or other people for any

raising problem or any barriers related to disease has
a paramount role in good treatment adherence. The items
in each subscale were strongly correlated with its scale
than other scales; so in clinical practices, items should
have been scored and grouped in the respective scale as
the original version. In factor analysis, items in diabetes
symptoms were split into two-factor solutions in both child
self and parent proxy reports, that all items were not
grouped under postulated scale, i.e diabetes symptoms.

LI I3

So items such as, “T go low”, “I get shaky”, “I get sweaty”,

“I have trouble sleeping”, “I get irritable” and “I feel
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Table 10 PedsQL™ 3.0 Diabetes Module Questionnaire Factor Loadings for Parent Proxy -Report

Scale Fl F2 F3 F4 F5
Diabetes symptom
I. Feeling hungry 0.68 0.28 -0.23 0.09 —0.08
2. Feeling thirsty —0.04 0.87 0.05 —0.09 —0.11
3. Having to go to the bathroom too often 0.09 0.73 0.02 0.07 0.07
4. Having stomachaches —0.06 0.63 0.04 0.13 0.15
5. Having headaches 0.13 0.51 0.24 —-0.02 0.06
6. Going “low” 0.61 0.10 —0.04 0.20 0.17
7. Feeling tired or fatigued 0.80 —-0.09 0.11 0.11 —0.03
8. | get shaky 0.66 0.12 0.05 0.03 0.16
9. Getting sweaty 0.48 0.16 0.28 —0.02 0.02
10. Having trouble sleeping 0.68 —0.03 0.22 0.04 0.0l
I'l. Getting irritable 0.54 0.12 0.33 —0.03 0.06
Treatment Barriers
I. Needle sticks causing him/her pain 0.22 0.18 —-0.10 —0.31 0.51
2. Getting embarrassed about having diabetes 0.32 —0.14 0.29 —-0.20 0.30
3. Arguing with my spouse about diabetes care —0.14 0.12 0.06 0.07 0.54
4. Sticking to my diabetes care plan 0.21 0.14 —0.01 0.14 0.45
Treatment adherence
1. It is hard for him /her to take glucose tests 0.40 0.11 —0.13 0.56 0.10
2. It is hard for him/her to take insulin shots 0.37 0.06 —0.02 0.62 0.01
3. It is hard for him /her to exercise 0.25 0.06 0.26 0.53 0.15
4. It is hard for him /her to keep track of carbohydrates 0.27 0.02 0.15 0.58 0.17
5. It is hard for him/her to wear my diabetic card 0.07 0.05 —0.10 0.63 0.23
6. It is hard for him/her to carry a fast acting carbohydrate 0.08 —0.04 0.16 0.59 0.23
7. It is hard for him/her to eat snack —0.14 0.06 0.12 0.69 —0.03
Worry
I. Worrying about “going low” 0.13 0.15 0.67 0.22 —-0.07
2. Worrying whether or not medical treatment are working 0.05 0.09 0.79 0.08 —0.05
3. Worrying about long term complications diabetes —0.06 0.10 0.79 —0.02 0.16
Communication
I. It is hard to tell the doctors and nurses how he/she feeling —-0.09 —0.03 0.12 0.13 0.79
2. It is hard for him /her to ask the doctors and nurses questions —0.02 —0.05 0.01 0.16 0.77
3. It is hard for her/him to explain my illness to other people 0.24 —0.10 0.02 0.20 0.43

Notes: PedsQL™ 3.0 diabetes modules for parents proxy-reports summarized by 5 (F)= factors, Eigenvalue cutoff: 1.0; Total Variance Explained for parents proxy-reports

59.74%; Bold = highest factor loading for each item.

hungry” should have been named, grouped, and scored as
one subscale, and items such as, “I feel thirsty”, “I have to
go to the bathroom too often”, “I have stomachaches”, and
“I have headaches” should have been named, and grouped,
and scored as one subscale.

Like to the Norwegian version,” In the current study,
the monotrait-multimethod correlations (correlation of
subscales supposed to measure same “trait”’) were higher
than multitrait-multimethod correlations (correlation of
subscales supposed to measure different “trait”) in all
subscale of PedsQL™ 4.0 GCS and PedsQL™ 3.0 DM.

This test was examined the scale to scale level validity of
the two different instruments (i.e.the, the child pedsQL™,
the parent pedsQL'™) reported for child HrQoL. Which
confirms, subscales which supposed to measure the same
“trait” in the two different instruments had a strong corre-
lation with each other (convergent validity), whereas sub-
scales which supposed to measure different “trait” had
a weak correlation with each other (discriminatory valid-
ity) as an initial hypothesis.

Similar to the original US English PedsQL™ *¢ the
study has confirmed a strong intercorrelation between
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Table 11 Discriminatory Validity of PedsQL™ 4.0 Generic Score Across the Patient Characteristics
Items of Health-Related Quality of Life
Variables Categories | Physical Function | Emotional Function | Social Function | School Function | Total
Age 8-12 86.3% 18.5 79.5%18.1 90.£15.6 74.4£15.6 82.6 £13.9
13-18 80.46 £19.2 74.4 20 86.2+17.4 714 %15 779+14.8
t-test 2.15 1.86 1.59 1.39 224
p-value 0.03 0.06 0.11 0.16 0.02
Sex Male 85.4+18.4 78.9+18.3 90.6+14.7 75.4%14.4 82.4£13.6
Female 81.3£19.6 74.94+20 85.4+18.3 70.11£16 779+154
t-test 1.49 1.44 2.18 241 2.14
p-value 0.14 0.15 0.03 0.02 0.03
Glycemic level Controlled 91.7£ 138 81.2£17.5 94.7+9.8 77.4%13.5 86.3£ 9.8
Uncontrolled | 73.8 £19.7 722420 80.4%19.4 67.7£15.9 73316
t-test 7.38 3.30 6.62 4.58 6.84
p-value 0.0001 0.001 0.0001 0.0001 0.0001
Duration with diabetes | <5 82.8+20 76.5£19.8 89.2+16 73£15 80.4 x14.7
>5 84.5%17.5 779+184 86.9%17 72.8%15.7 80.3£14.5
t-test —0.61 -0.53 0.91 0.11 0.02
p- value 0.54 0.59 0.36 0.91 0.98
Table 12 Discriminatory Validity of PedsQL™ 3.0 Diabetes Module Across the Patient Characteristics
Items of Health-Related Quality of Life
Variables Categories | Diabetes Treatment Treatment Worry Communication | Total
Symptom Bariers Adherence
Age 8-12 81.2+ 153 76.2%17.5 82.3%17 82.6+21.4 | 79.4+20.8 80.3+13.8
13-18 77.3%16.132 73.9%17.2 86%15.9 78.5%20 82+19.7 79.6£13.3
t-test 1.75 0.87 —1.54 1.36 —0.91 0.41
p-value 0.08 0.38 0.13 0.18 0.36 0.69
Sex Male 80.7+14.8 76.6£16.8 77715 82.5+20.3 | 77.7+20.6 81.3+12.8
Female 80.7+16.8 73.3£18 85.4+18 83.1£21 80.6+20.0 78.4£14.2
t-test 1.33 1.31 1.18 1.81 —0.04 1.49
p-value 0.18 0.19 0.24 0.07 0.97 0.13
Glycemic level Controlled 84.2+12.7 80.01%15.1 88.5+12.7 87.6+17.8 | 87.7x17.2 85.619.0
Uncontrolled | 73.5£17.2 69.3£18.2 78.8+18.9 72.5£21.4 | 72.2£20.5 73.219+14.8
t-test 4.98 4.46 4.18 5.4l 5.73 7.10
p-value 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
Duration with <5 80.3+16 74.8+16.5 82.7+16.4 80.8+21 80.2+20.3 79.8+13.5
diabetes 25 78+15.4 75.5%18.7 85.9%16.65 80.5+20.6 | 81.3+20.5 80.2+13.6
t-test 1.01 -0.27 —1.34 0.11 -0.37 -0.23
p- value 0.31 0.79 0.18 091 0.71 0.81

the PedsQL™ Generic Core Scales and PedsQL™ 3.0
diabetes modules. Which implies the instrument had
good construct validity; based on the initial hypothesis
that a higher score in disease symptom (fewer symp-
tom), a higher score in treatment barriers, and treatment

adherence (fewer problems with barriers and adherence),
and higher scores on the worry and communication
scales (less worry and better communication, respec-
tively) could be correlated with a higher Generic core
scale score.
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The external discriminant validity of the PedsQL™4.0
GCS and PedsQL™3.0 Diabetes Module were compared
across gender, age, duration with diabetes, and glycemic
level. There were significant mean differences across age,
sex, and Glycemic level in total PedsQL™4.0 GC Scores.

10

Similar to the Italian version = a mean difference in total

PedsQL™3.0 DM was observed across the glycemic level.

Limitation

The main limitation of the study was; Test-retest reliability
has not reported. The study has no comparable group
(healthy children). The study is age-restricted; it was not
addressed the psychometric properties of both PedsQL™
4.0 GCS and PedsQL™ 3.0 DM for toddlers (aged 2—4)
and young children (aged 5-7). The study will recommend

this limitation to consider in future investigations.

Conclusion

The Amharic version of PedsQL™ 4.0 GCS and
PedsQL™ 3.0 DM was a valid and reliable instrument
for assessing children and adolescents’ health-related qual-
ity of life with diabetes.

Abbreviation

PedsQL™ 4.0 GCS, Pediatrics Quality of Life Inventory
Version 4.0 Generic Core Scale; HrQoL, Health-Related
Quality of Life; PedsQL™ 3.0 DM, Pediatrics Quality of
Life Inventory version 3.0 Diabetes module; T1DM, Type
1 Diabetes.
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