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er HbA1c values were associated with lower QoL scores (31.1 
± 5.1 at HbA1c of 15% vs. 82.5 ± 6.1 at HbA1c of 6%, p < 
0.0001).  Conclusion:  HRQoL of children and adolescents 
with T1DM was consistently poorer than controls. Parents 
consistently reported poorer QoL scores than their children. 
We recommend that more support should be provided for 
the care of children with diabetes in Kuwait. 

 Copyright © 2013 S. Karger AG, Basel 

 Introduction 

 Health-related quality of life (HRQoL) has increasing-
ly been acknowledged as an essential health outcome 
measure in pediatric medicine, especially in the last de-
cade. The development and use of pediatric HRQoL mea-
sures are important for identifying at-risk children and 
applying early intervention programs  [1] .

  Type 1 diabetes mellitus (T1DM) is one of the most 
common chronic diseases, affecting 1 in every 400–600 
children and adolescents  [2] . Intensive treatment is es-
sential to prevent or delay acute and chronic complica-
tions. This involves multiple daily injections of insulin (or 
insulin infusion), monitoring daily blood glucose, track-
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 Abstract 

  Objectives:  To evaluate the health-related quality of life 
(HRQoL) of children and adolescents with type 1 diabetes 
(T1DM) in Kuwait using the Pediatric Quality of Life Inven-
tory (PedsQL) 4.0 Generic Core Scale and PedsQL 3.0 Diabe-
tes Module, and to identify the risk factors associated with 
unsatisfactory QoL and their effects on metabolic control. 
 Subjects and Methods:  A total of 436 patients (2–18 years) 
with T1DM (>6 months) and 389 healthy controls, with the 
parents of both groups, completed the Arabic Generic Core 
Scale. Those with T1DM also completed the Arabic Diabetes 
Module.  Results:  The mean total score of the PedsQL Diabe-
tes Module was 70.2 ± 9.8 reported by children and 59.9 ± 
11.1 reported by parents (higher scores indicate better QoL). 
Young age and long duration of diabetes were associated 
with poor QoL (p <   0.001). Boys had better total scores than 
girls in most age groups (70.3 ± 9.3 vs. 52.3 ± 7.2, p < 0.001); 
however, girls did better than boys regarding treatment bar-
riers and adherence (71.3 ± 7.8 vs. 68.1 ± 6.2, p < 0.005). High-
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ing carbohydrate consumption and participating in regu-
lar physical activity. Patients and caregivers have to adapt 
to a new lifestyle while the developing child or adolescent 
strives to achieve autonomy. Studies have shown that en-
hancing the QoL and well-being of children with diabetes 
is as important as metabolic control in preventing sec-
ondary morbidity  [3] . Therefore, the main aim of modern 
diabetes care in children and adolescents has changed 
from a purely medical approach to one aiming toward 
optimal glycemic control, normal psychological develop-
ment and maximum QoL  [3] .

  Until recently, all QoL research in patients with diabe-
tes had been conducted mostly in North America, Aus-
tralia and the UK  [4] . No study from the Arabian Gulf 
region has been reported. Since there is a great difference 
in the health care delivery system, religion, culture and 
family dynamics in different societies, there is a need to 
do QoL studies in different communities.

  Therefore, the objectives of this study were to evaluate 
the QoL of children and adolescents with T1DM in Ku-
wait and to identify risk factors associated with poor QoL 
scores and their effects on metabolic control.

  Subjects and Methods 

 Participants 
 A total of 394 children and 472 parents were approached dur-

ing a clinical visit. Of these, 377 children and adolescents (aged 
5–18 years) with T1DM and 436 parents agreed to participate in 
the study. The patients were recruited from all 6 governorate hos-
pitals of Kuwait and Dasman Diabetes Center. All had diabetes for 
more than 1 year. Patients older than 12 years of age signed the 
written informed consent while parents of those younger than 12 
years signed for them.

  The control group consisted of 389 children and adolescents 
visiting clinics for vaccines or standard sport checkups or during 
visits of their siblings. They were matched with the diabetic group 
by age, sex, socioeconomic status and residence. Children with 
chronic diseases were excluded.

  Demographic and Diabetes-Related Information Form 
 The form contained demographic information, including age, 

gender, nationality, school performance based on grade point av-
erage, and information required to calculate socioeconomic status 
 [5] . Diabetes-related information included age at diagnosis, dura-
tion of diabetes, mode of treatment and mean HbA1c during the 
previous year.

  Measures 
 The Pediatric Quality of Life Inventory (PedsQL TM ) 3.0 Diabe-

tes Module, a multi-dimensional, diabetes-specific instrument 
that assesses children and adolescents (2–18 years), with both child 
and parent reports, was used to assess HRQoL  [6–9] . This 28-item 
multidimensional instrument consists of 5 scales: (1) diabetes 

symptoms (11 items), (2) treatment barriers (4 items), (3) treat-
ment adherence (7 items), (4) worry (3 items), and (5) communi-
cation (3 items)  [8] .

  Children aged 5–18 years provided self-reports, and parents of 
children aged 2–18 years provided parent proxy-reports. The 
items for each form were essentially identical. A 5-point scale was 
used (0 = never a problem, 4 = almost always a problem). Items 
were reverse-scored and linearly transformed to a 0–100 scale so 
that higher scores indicated better QoL  [4] . Internal consistency 
reliability of total scores and subscales on the original form was 
assessed with Cronbach’s alpha. A value of 0.7 was set for measures 
used to detect differences between groups, and >0.9 for interpret-
ing individual scores  [7] .

  The 23-item PedsQL 4.0 Generic Core Scale also includes a child 
self-report and a parent proxy-report. It has 4 subscales: (1) physical 
function, (2) emotional function, (3) social function and (4) school 
function. The scoring system is similar to that of the diabetes mod-
ule  [7] . Both instruments were translated into Arabic and showed 
good internal consistency reliability and constant validity  [8] .

  Procedure 
 Interviews were conducted by research assistants with experi-

ence in questionnaire application. The child and parent then com-
pleted the QoL questionnaire independently.   The study protocol 
was approved by the joint Ethics Research Committee of Kuwait 
University and the Ministry of Health.

  Statistical Analysis 
 All statistical analyses were performed using SPSS for Win-

dows, version 17.0 (SPSS Inc., Chicago, Ill., USA). Descriptive sta-
tistics are reported as means ± SEM. The relationship between di-
abetes-related QoL and the different variables was assessed with 
Pearson's correlation coefficients. Unpaired t tests were used to 
compare scores between groups (e.g. diabetics vs. controls, males 
vs. females). One-way ANOVA was used to compare age groups. 
A p value of  ≤ 0.05 was considered statistically significant in all 
analyses.

  Results 

 The demographic data of the participants including 
the diabetes-related information are given in  table 1 . The 
mean (±SD) age in the diabetic group was 9.1 ± 3.7 years, 
and for the controls 9.7 ± 3.6 years, p > 0.5). Cronbach’s 
alpha coefficient for total scores of both patient and par-
ent reports of the Arabic versions of PedsQL 3.0 Diabe-
tes Module and the Generic Core Scale was 0.85, which 
is considered satisfactory  [10] . It was equally high (0.81–
0.84) for all age groups and subscales (0.73–0.8). Patient 
and parent reports had an adequate level of concor-
dance, with coefficient values of at least 0.60 ( table 2 ).

  Mean (±SD) age at the onset of diabetes was 6.1± 4.2 
years and mean duration of disease was 5.37 ± 2.8 years. 
The mean percentage of HbA1c was 8.0 ± 1.6. Of the 436 
patients, 61 (14%) were taking 1–2 injections of insulin 
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per day, 298 (68.3%) were taking 3–4 injections, and 77 
(17.7%) were using an insulin pump. HbA1c values in-
creased as children grew older; however, the increase was 
statistically significant only in the adolescent group [7.1 
± 1.2 (5–7 years) to 8.9 ± 1.4 (13–18 years), p < 0.001].

  Children with T1DM reported lower total generic QoL 
(75.6 ± 8.9) than controls (83.5 ± 9.5, p = 0.001). The QoL 
scores were lower for physical (75.1 ± 11.6 vs. 84.2 ± 9.3, p 
< 0.05) and emotional (72.7 ± 10.4 vs. 84.1 ± 9.1, p < 0.001) 
domains. There was no difference in the school (73.5 ± 9.3 
vs. 73.7 ± 8.1, p = 0.15) and social (83.2 ± 8.8 vs. 83.7 ± 8.4, 
p = 0.13) QoL scores between patients and controls.

  The paired samples t test showed that there was a 
statistically significant difference between the generic and 
diabetes-related QoL scores calculated from reports by 
patients with T1DM compared to scores calculated from 
the parent reports. The mean total diabetes-related scores 
from self-reports for children and adolescents was 70.2 ± 
9.8, compared to 59.9 ± 11.1 based on the reports of their 
parents (t = 5.26, p < 0.001). The most significant difference 
was in the worry and treatment adherence scales (p < 
0.0001 and p < 0.001, respectively). Regarding generic 
QoL, the total scores based on reports by patients was 75.6 
± 11.6, compared to 70.1 ± 10.2 by their parents (t = 4.78, 
p < 0.001).Total QoL scores increased with age throughout 
the age groups (51, 68, 58 and 53 for girls and 52, 62, 62 
and 71 for boys, p < 0.05). In most age groups, male sex 
was associated with better QoL (p < 0.05;  fig. 1 ). However, 
when subscale scores were analyzed, girls did better 
regarding treatment barriers (70.3 ± 11.5 vs. 67.3 ± 9.8, p 
< 0.05) and treatment adherence (76.6 ± 10.2 vs. 69.7 ± 8.4, 
p < 0.05). Further analysis revealed significant association 
between QoL score and duration of diabetes (p < 0.001; 
 fig. 1 ).

  The use of multiple daily injections was associated 
with worse QoL in the younger age group (2–4 years, p < 

Table 1.  Demographic data for diabetes and control groups

Diabetes group  Control group
n % n %

Age groups, years
2–4 59 13.5 51 13.1
5–7 87 20 77 19.8
8–12 193 44.3 170 43.7

13–18 97 22.2 91 23.4
Gender

Females 207 47.5 143 49.5
Males 229 52.5 146 50.5

Socioeconomic status
Low 75 17.3 63 16.2
Medium 191 43.8 176 45.3
High 170 38.9 150 38.5

School performance
Poor 11 2.5 9 2.3
Average 35 8 30 7.7
Good 49 11.2 54 13.9
Very good 235 54 206 53
Excellent 106 24.3 90 23.1

Family dynamics
Both parents 333 76.4 301 77.4
Single parent 103 23.6 88 22.6

Table 2.  Generic and diabetes-specific QoL scores reported by 
 patients and their parents (mean ± SD) 

Patient 
report

Parent 
report

t p

PedsQL GCS
Physical 75.1±11.6 70.2±8.9 4.03 0.01
Emotional 72.7±10.4 67.4±9.2 5.09 0.001
Social 82.3±9.4 76.2±8.4 5.82 0.001
School 73.5±10.9 69.4±9.8 3.57 0.01
Total 75.6±11.1 70.1±10.2 4.78 0.001

PedsQL DM
Diabetes symptoms 63.4±13.1 59.3±11.3 4.26 0.01
Treatment barriers 70.3±11.5 66.9±12.6 5.31 0.001
Treatment adherence 76.6±10.2 68.4±12.3 6.35 0.001
Worry 69.9±11.1 59.8±10.2 7.51 0.0001
Communication 75.3±11.3 63.6±9.4 4.63 0.01
Total 70.2±9.8 59.9±11.1 5.26 0.001

GCS = Generic Core Scale; DM = Diabetes Module.

  Fig. 1.  QoL total scores (Diabetes Module) in relation to duration 
of diabetes. Total scores for QoL decreased with increased dura-
tion of the disease in males and females (p < 0.5). 
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0.05). However, in the other 3 age groups, the use of more 
than 2 injections was associated with significantly higher 
scores, according to both child and parent reports (p < 
0.001). Moreover, the use of a continuous insulin infusion 
pump was associated with better QoL in all 4 age groups 
( fig. 2 ).

  There was a significant correlation between total QoL 
scores and mean HbA1c (r 2  = –0.7, p = 0.001). In all age 
groups, subjects with better metabolic control had better 
total ( fig 3 ), emotional (r 2  = –0.4, p < 0.05) and social (r 2  
= 0.043, p < 0.05) QoL scores.

  When generic QoL scores were analyzed against the 
different variables, HbA1c demonstrated a significant 

effect on total scores (r 2  = –0.44, p < 0.5;  fig 3 ), as did the 
duration of diabetes (p < 0.05) and young age at disease 
onset (p < 0.01). Boys reported better QoL than girls on 
the generic scale as they did on the diabetes-specific scale 
(p < 0.001).

  Discussion 

 The Cronbach alpha coefficient values in this study 
confirmed the reliability and validity of the Arabic ver-
sion of the PedsQL 4.0 Generic Core Score and the Ped-
sQL 3.0 Diabetes Module instrument in children with 
T1DM in Kuwait. Since social and mental well-being is 
now being acknowledged as an important factor in achiev-
ing and maintaining metabolic control and in preventing 
long-term complications  [9, 11] , there is a need for a reli-
able tool to assess the effect of diabetes on the QoL of chil-
dren and adolescents.

  Our study has shown that children with T1DM had 
lower total generic QoL than controls, which is consistent 
with previous findings of other researchers  [10–12] . This 
is probably due to the demand this disease puts on chil-
dren and their parents to maintain good glycemic control. 
QoL scores were low in the emotional and physical do-
mains, and this is also consistent with previous findings 
 [11, 13] . Lack of autonomy and preoccupation with 
chronic complications may account for the low emotion-
al QoL  [13, 14] . The children and adolescents in our study 
did have low scores in school QoL, as was also reported 
by others  [11, 14] . This was attributed, in 1 report, to fre-
quent absence from school and the subtle neurophysio-
logical changes associated with poor glycemic control 
 [14] . Frequent absence in adolescents was overcome, at 
least in some places, by having afternoon clinics.

  The children and adolescents in the study did not re-
port any problems in social QoL, which other investiga-
tors have reported  [11, 13] . Cultural and social factors 
associated with support from extended family might, at 
least partly, have helped these children to cope socially 
within and, subsequently, outside their family. The use of 
injectable devices (pens, pumps), and more flexible school 
schedules accommodating diabetes management may 
help children and adolescents adapt to their condition 
and socialize with minimal intervention.

  Regarding generic and diabetes-related QoL, the dis-
crepancy between patient and parent reports is consistent 
with previous findings  [10, 11, 15] . In all age groups, par-
ents reported poorer QoL than their children and this 
may indicate the burden of diabetes on the parent, which 

  Fig. 2.  Total QoL scores (Diabetes Module) in relation to age 
groups. 

Fig. 3. QoL total scores in relation to HbA1c.
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could affect family communication and lead to parental 
over involvement  [16] . In the generic scale, the disagree-
ment between patient and parent reports was most sig-
nificant in the emotional and social domains. In the dia-
betes-related QoL, the discrepancy was most significant 
in the worry and treatment adherence scales. This high-
lights the importance of not relying only on information 
collected from caregivers and involving the children and 
adolescents whenever possible.

  Male gender predicted better QoL, as reported in pre-
vious studies  [3, 10, 14, 17] . Girls have been shown to have 
more diabetes-related worries and take responsibility for 
their disease earlier because they tend to enter puberty 
and mature earlier than boys  [15] . Girls were found to be 
less satisfied with their lives  [14] . However, other re-
searchers did not find a relationship between gender and 
QoL  [18, 19] .

  In this study, the age of the patient was an important 
predictor of QoL in the diabetes module. As children got 
older, the scores improved; although they changed little 
in the group aged 13–18 years, they remained significantly 
higher than in the younger groups, similar to results in 
many other reports  [10, 11, 18] . This could be explained by 
the fact that adolescents manage their disease more 
subjectively and independently than younger children 
 [11] .

  There was a significant relationship between insulin 
regimen and QoL in all age groups. Patients using insulin 
pumps, even those less than 4 years old, had better QoL 
compared to their counterparts taking multiple daily in-
sulin injections as previously reported  [16, 17, 20] .

  According to the present study, early onset and longer 
duration of diabetes were associated with poorer QoL, 
which is consistent with earlier reports  [12, 21] . In par-
ticular, longer duration of diabetes was associated with 

more psychological and behavioral problems and worse 
QoL, more so according to parent reports than child and 
adolescent self-reports  [15] .

  The most important finding of this study is that lower 
HbA1c is associated with better QoL, regardless of the 
duration of the disease. This is similar to results in other 
reports  [9, 10, 13, 17, 20] . Families of children with good 
metabolic control reported lower burden and fewer wor-
ries than those with poor control. Although a cause-and-
effect relation cannot be determined, the association be-
tween HbA1c and QoL is so consistent that it is now jus-
tified to consider QoL and metabolic control equally 
important in the management of T1DM  [10–12, 17, 19, 
20] . Whether good metabolic control increases QoL or 
high QoL enhances metabolic control, or both, is an area 
that requires further study.

  The main strength of this study is the high participa-
tion rate, which could be partly due to the research not 
involving any blood sampling nor requiring any extra vis-
its to the hospital.

  Conclusions 

 The pediatric patients with T1DM and their parents 
consistently reported lower HRQoL scores compared to 
healthy controls. Metabolic control, measured by HbA1c 
value, was significantly associated with QoL in patients 
with diabetes. There were gender differences, with girls 
reporting greater difficulties. Perceptions of the family 
burden by parents were not correlated with patient-rated 
QoL. We recommend that assessment of QoL after diag-
nosis of T1DM should be a routine practice in patients 
with diabetes to facilitate communication, identify early 
problems and implement early intervention. 
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