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nearly 463 million people living with diabetes in the year 2019, 
which could increase to 700 million by the year 2045 [1].

With the increasing number of cases, the rate of diabe-
tes in Saudi Arabia has been ranked second among middle-
eastern countries and seventh in the world by the World Health 
Organisation (WHO) [2]. Earlier, type 1 diabetes (T1DM) was 
predominant among youths [3]. In the current scenario, type 

public health issue leading to critical health outcomes due to in-
creased levels of physical inactivity and obesity among children 

of diabetes and is characterized by insulin resistance where 
-

-

to 4.24% along with 0.45% known cases of diabetes, of which 
0.07% were known to have T2DM [3].

the health of patients and their quality of life (QoL) in particular8. 
-

cal, mental, and social well-being and not merely the absence 
of disease” [9]. Healthy lifestyle and habits, and the physical 
activity of the entire family need to be taken into consideration 
with the treatment approaches for adolescents withT2DM [10]. 
It has been shown that promoting QoL along with well-being of 
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diabetic children holds similar importance as controlling the dis-

This suggests that assessment of overall health-related quality 
of life (HRQoL) is important in the case of diabetic adolescents 
and is directly or indirectly related with the chronic illness and 
its management [12, 13]. Moreover, regular measurement of 
HRQoL outcomes has been proposed as an important aspect 
for improvement of health [14].

The Paediatric Quality of Life Inventory (PedsQLTM) has 
-

spective of both adolescent patients and their parents for 
youths’ HRQoL in health research [15, 16]. On the national 
level, few studies were concerned with the assessment of  
HRQoL in adults [17, 18] or adolescents [13, 19] with T1DM 
only. To expand the knowledge about HRQoL among children 
and/or adolescents with T2DM in Saudi Arabia, this study was 
conducted for the evaluation of HRQoL and further explora-
tion of the possible differences between the patient and the 
parents’ perspectives using the PedsQL™ scale Diabetes 3.0 
questionnaire for the young population of T2DM patients. In 
addition, the correlation between PedsQL scores and glycae-
mic control, which was measured by glycated haemoglobin 
(HbA1c), was also established.

A multi-centric, cross sectional cohort study was carried out 
during the period of 18/11/2018 to 25/4/2019. It was performed 
in 4 of the largest hospitals in Riyadh-Saudi Arabia: King Sal-
man Hospital (KSH), King Fahad Medical City (KFMC), Prince 
Sultan Military Medical (PSMM) City, and the National Guard 
Hospital (NGH). 

Patients were recruited based on following inclusion crite-
ria: Saudi paediatric/adolescents aged 19 years or younger 
and diagnosed with T2DM (according to the American Diabe-
tes Association (ADA) 2020) [20]. Patients were excluded if they 
met any of these criteria: older than 19 years, diagnosed with 
T1DM, and off-label use of metformin. Initially, 400 paediatric 
patients were screened in KSH, KFMC, PSMMC, and NGH dur-

However, 64 patients were further excluded due to lack of re-
quired data: unavailable contact number (n
(n n -
ness of laboratory results (n n

In total, 49 patients meeting the inclusion criteria agreed to 
participate in the study. Participants’ socio-demographic and 
clinical data were extracted from their electronic records and 

-
tients’ records was maintained throughout the study by data 
documentation in an anonymous fashion, and the subjects were 

Data collection 
Initially, clinical information about the disease such as 

classical symptoms of diabetes, age at the time of diagnosis, 
family history of diabetes/obesity, relevant co-morbidities, and 
type of hypoglycaemic medications used, was retrieved from 

numbers in the hospitals’ systems. Continuous data concern-
ing the progress of T2DM such as weight, height, calculated 
percentile of age and sex, thyroid hormone tests, vitamin D, 
insulin serum, and HbA1c levels, which were recorded prior 
to the initiation of medication therapy and at the last clinic 
visit, were extracted from the hospitals’ laboratory archives. 
Patients’ compliance to medication and healthy lifestyle was 

their records. Afterwards, patients were contacted by phone 
to answer the HRQoL questionnaire; both the self- and parent-

manner.

To measure HRQoL, the PedsQL™ Diabetes Module 3.0 
questionnaire, comprising the T2DM paediatric population 

-
betes [14, 16].

Translation of the 2 parts of this instrument was done pre-
viously in Arabic and showed good reliability, good internal 
consistency, and constant validity [19, 21]. The Arabic version 
was provided by the Mapi Research Trust (https://eprovide.
mapi-trust.org). Both instruments are multidimensional, includ-

symptoms (11 items), 2 – treatment barriers (4 items), 3 – treat-
ment adherence (7 items), 4 – worry (3 items), and 5 – com-
munication (3 items). 

the last month was investigated by the instructions. Each item 

-

A similar scoring algorithm was used for both the instru-
ments; it reversed the 0–4 scale scores and linearly transformed 

transformation means that the higher the score, the better the 
QoL of the patients. 

The reliability of the PedsQL™ Diabetes Module 3.0 ques-
tionnaire was examined in this study by using Cronbach’s  
test. The reliability of the children’s and parents’ questionnaire 
responses was 0.863 and 0.879, respectively. Both values are 
considered excellent in terms of reliability standards (which is 
greater than 0.8).



56 © Copyright by PTEiDD 2022

Pediatr Endocrinol Diabetes Metab 2022

The distribution of the study variables and outcomes were 
tested for normality with the Kolmogorov-Smirnov test. De-
scriptive statistics were computed for the patients’ charac-
teristics. Categorical variables were recorded as count and 
percentage, and mean and standard deviation were used to 
summarize continuous variables. Comparison of patient’s and 

parents’ reports for the PedsQL 3.0 Module was analysed us-
t

the degree of association between the instrument’s subscales 
and the HbA1c level. Furthermore, the possible impact of de-
mographic or clinical characteristics on the mean difference in 
the patients’ and their parents’ responses to PedsQL™ were 
examined using one-way analysis of variance with Tukey’s post 
hoc test for categorical variables or Pearson’s correlation test 

-
tors of the QoL scores for each domain and overall score was 

of glycaemic control were determined using logistic regression 
analysis. SPSS software version 25 (SPSS Inc. Chicago, Illinois, 
USA) was used for all the statistical analysis, and  < 0.05 was 

The study included 49 subjects with T2DM. Gender dis-
tribution was 27 (55.1%) males vs. 22 (44.9%) females. The 
mean current age of adolescents was 18.45 ±6.45 years, and 
the mean age at the time of diagnosis with T2DM was 13.90 

-
ily history of T2DM (n
body mass index (BMI), 38 (77.6%) participants were obese. 
Most of the participants were compliant with their medications 
(n -
sical symptoms of DM, such as polydipsia, polyphagia, and 
polyuria.  was documented in 38.8% of the 
youth subjects. Only 9 patients (18.4%) had hypothyroidism, 
and nearly half of the patients (n -

For glycaemic control and other clinical parameters, 2 read-
ings for each patient were considered in the analysis: the base-
line initial measurement (prior treatment) and the most recent 
clinic visit measurement. Most of the patients had class 1 obe-
sity, and no differences were noted between the mean initial 
BMI (33) and the mean most recent BMI (34.67). The mean 
baseline HbA1c value was 9.40% (79.2 mmol/mol), while the last 
corresponding clinic visit value was 9% (74.9 mmol/mol), indi-
cating poor glycaemic control. As mentioned earlier, 18.4% of 

in the initial thyroid stimulating hormone (TSH) level (5.76) and 
normal free thyroxine hormone (FT4).

As shown in Table II, calculating the mean difference be-
tween related variables (including weight, height, BMI, percentile 
of age and sex, HbA1c, insulin serum, TSH, FT4, and vitamin D) 

in all these parameters during the observed treatment period.

The main treatment modality of T2DM used in our patients 
was metformin (93.9%) for an average duration of 49.5 months, 

 Demographic characteristics and comorbidities

Percentage 
(%)

Gender Male 22 44.9

Female 27 55.1

Hospitals KFMC 18 36.7

KSH 8 16.3

NGHA 9 18.4

PSMMC 14 28.6

Obesity 38 77.6

Family history of T2DM 42 85.7

Family history of obesity 20 40.8

History of gestational 
diabetes

18 36.7

History of dyslipidaemia 6 12.2

Compliance to 
medications

33 67.3

Compliance to healthy 
lifestyle

Poor diet 
and no 
exercise

26 53.1

Controlled 
Diet and 
Exercise

20 40.8

Hypothyroidism 9 18.4

25 51

Classical symptoms 
of DM

23 46.9

Bariatric surgery 7 14.3

Acanthosis nigricans 19 38.8

KFMC – King Fahad Medical City, PSMMC – Prince Sultan Military Me-
dical City, NGHA – National Guard Health Affairs, KSH – King Salman 
Hospital.
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day (Table IA). Some patients were taking additional treatment 
with insulin or other oral hypoglycaemic drugs (Table IIA), with 
DPP-4 inhibitor being the most prescribed class of oral hypo-
glycaemic drug (16.3%) (Table IIIA). Additionally, 55.1% of pa-
tients were taking non-oral hypoglycaemic drugs and 46.9% 
were taking vitamin D supplements (Table IVA).

Corresponding HbA1c levels before and after management 
for each treatment group are displayed in Table IV.

Mean scores of the PedsQL 3.0 (total/subscales) of all the 
recruited adolescents with T2DM and their parents are pre-
sented in Table III. The mean difference between the respons-
es of patients and their parents are summarized for the total 
score as well as all the sub-domains. Consistently comparable 
scores were reported by both the parents and the children for 
most of the subdomains ( -value > 0.05). The lowest obtained 
scores for both children and their parents were noted for the 
“diabetes symptoms” domain (53.4 vs. 52.37, respectively). 

-
ers’ and parents’ reports for the worry subdomain, wherein 

(76.73 vs. 60.54, -
ents and children have different opinions about worry sense. 
Further scrutinization of the magnitude of discrepancy be-
tween adolescents’ and parents’ subscale scores revealed 
that parents expressed less satisfaction according to their 
HRQoL responses in 3 subdomains (diabetic symptoms, treat-
ment barriers, communication). In contrast, parent expressed 
higher scores for “treatment adherence”. However, all compar-

(
The results of multiple regression analysis for patients’ total 

PedsQL 3.0 scores based on their demographic and clinical 

of determination for this model was 0.838, which indicated that 
83.8% of the variability in patients’ scores pertained to their 

of DM, family history of obesity, compliance to medications,  

 Clinical changes

Measures Mean Diff. SE 95% Lower CI 95% Upper CI P-value

Height (cm) 4.9 5.83 –7.34 17.14 0.411

Weight (kg) –0.596 7.28 –15.61 14.42 0.935

BMI (kg/m2) 0 0.171 –0.364 0.364 1

Percentile of age and sex 1.44 2.46 –0.443 3.332 0.116

HbA1c (%) 0.5 0.41 –0.324 1.323 0.228

Insulin (mIU/l) 800.32 607.42 –855.91 2517.03 0.243

TSH (mIU/l) 1.41 1.06 –0.809 3.642 0.198

FT4 (pmol/l) –0.342 1.129 –2.723 2.038 0.765

Vitamin D (nmol/l) –6.25 4.02 –14.73 2.228 0.138

 Comparison of patients’ and parents’ reports for the PedsQL 3.0 module

Patient Parent Mean Difference 95% Lower CI 95% Upper CI P-value

Total scores 58.65 57.38 1.26 6.36 8.88 0.74

Diabetic symptoms 53.40 52.37 1.03 8.75 10.81 0.84

Treatment barriers 67.13 61.69 5.44 5.20 16.09 0.31

Treatment adherence 55.68 56.61 0.94 11.69 9.82 0.86

Worry 60.54 76.73 16.19 29.41 2.98 0.02

Communication 72.28 59.92 12.36 2.48 27.21 0.10
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15.2% of the inconstancy might be ascribed to other unknown 

classical symptoms of DM revealed that increased symptoms 

of DM may result in lower HRQoL scores. However, none of 
-

-value of 
> 0.05.

 Correlations between patients’ responses and their HbA1c levels

Diabetic 
symptoms 

Treatment 
barriers

Treatment 
adherence

Worry Communication Total scores

Treatment barriers 0.16

(0.27)

Treatment adherence 0.16 0.40*

(0.26) (0.00)

Worry 0.46* 0.19 0.20

(0.00) (0.19) (0.17)

Communication 0.23 0.43 0.34* 0.18

(0.11) (0.00) (0.02) (0.23)

Total scores 0.76* 0.57* 0.64* 0.59* 0.60*

(0.00) (0.00) (0.00) (0.00) (0.00)

HbA1c 0.17 –0.02 0.06 –0.17 0.05 0.09

(0.26) (0.91) (0.67) (0.26) (0.73) (0.55)

(Note: 

 Regression analysis of children’s scores

Model SE P-value

(Constant) 99.36177 129.4093 0.58314

Age 3.240372 5.033982 0.635896

Obesity 54.63731 56.85378 0.512655

Classical symptoms of DM 95.791 134.1409 0.605212

Family history of obesity 263.102 295.9253 0.537337

Compliance to medications 33.80925 37.38981 0.531988

History of gestational diabetes 90.12763 125.8627 0.604382

Vitamin D most recent 0.83093 0.930615 0.535989

Family history of T2DM 42.47605 40.00574 0.480939

Daily frequency of insulin - if the patient is not on insulin 0 12.95877 17.80965 0.599549

90.66341 87.43484 0.488461
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Correlation (r values) between the children’s subscale 
scores and HbA1c levels (last visit) are presented in Table V. 

“diabetic symptoms” scores reported by the diabetic paediat-
rics and their “worries” (r
linear association (i.e. an increase in diabetic symptoms leads 
to an increased level of worrying among patients). Both “treat-
ment adherence” and “treatment barriers” scores were also 
found to be positively associated (r

in the “communication” and “treatment adherence” subscales 
(r -
tween HbA1c level and any of the patients’ subdomain scores.

The distribution of patient and their parent scores according 
to the HbA1c subcategory (goal achieved or not) are displayed 
in Table VI. The independent, 2-sample t-test suggested no 

1c goal status on either parents’ or children’s 
HRQoL responses in this cohort.

 

In the past, T1DM was the dominant diabetic type among 
youths; however, for the past 20 years T2DM has become 
more common in adolescents and children [3, 22]. Obesity is 
the main risk factor for T2DM, and it has been shown by many 
studies that the prevalence of increasing obesity is parallel to 
T2DM [1, 2, 23,  20].

Living with diabetes is challenging, especially for adoles-
cents because the management of the disease does not only 
impact the patients but also their families. It includes medica-
tion adherence, dietary restrictions, regular exercise, monitor-
ing of blood glucose, and self-care [3, 21, 24]. In fact, because 
not only the individual but also the parents are affected, and 
because they play an important role in diabetes management, 

 Physical, psychological, and social health domains of an 
individual, which are affected by his/her beliefs, experiences, 
perceptions, and expectations, cumulatively refer to HRQoL 
[26–28]. It is important for health care providers to understand 
the impact of all the above-mentioned aspects of diabetes [27]. 

It is an important health endpoint to assess subjective well-

illness and its management [12, 26–29]. HRQoL has been re-
-

creasing the risk of depression [30–32]. Therefore, the impor-
tance of QoL and its associations with diabetes management 
and control in the paediatric population has gained increasing 
attention [29–31]. 

Parental reporting of HRQoL could provide more information 
in the context of psychological components of HRQoL among 
adolescents [26, 27, 34]. Various studies have demonstrated 
that self-care by the individual with less involvement of parents 
could result in poor management of self-care, and poorly con-
trolled diabetes is further associated with poor QoL [34, 35].

measurement of HRQoL both in healthy children and adoles-
cents as well as those suffering from acute or chronic health 
conditions [16]. Both generic (PedsQL 4.0 Generic Core Scales) 

modules are integrated perfectly into one measurement sys-
tem in the PedsQL measurement model [14–16]. Many studies 
used the PedsQL 3.0 module, but mostly for T1DM patients, in 
various countries around the world such as Kuwait [36], Iran 
[37], Greece [38], Sweden [39], Italy [9], the United States (US) 
[12–16], and Hungary [40]. However, its implication with regard 
to children and adolescents with T2DM is less explored [12, 
14–16]. In fact, very few studies worldwide have addressed 
QoL, the family’s role in anti-diabetes management, and its 
impact on glycaemic control and other health outcomes in chil-

in T1DM children around the world was in the range 59.2 (Ira-
nian children) [37] to 74.7 (American children) [15], while in the 
case of T2DM youths it was in the range 70.7 [12] to 71.5 [15]. 

In the context of paediatric Saudi healthcare, there have 
been 2 studies carried out in Saudi Arabia to assess the QoL in 
T1DM patients in parallel with glycaemic control and other clini-
cal parameters13,19 -
ies was reported to be lower than most of the other countries 
(range: 56.4–64.8). Only one of these studies involved applica-
tion of the PedsQL parent module to assess their perspectives 
regarding the status of T1DM children.

However, recognizing the escalating incidence of T2DM in 
our paediatric population, and taking into consideration the val-
ue of treating all the patient domains including QoL, this study 

QoL from the prospective of our T2DM children and their par-
ents using the PedsQL™ scale Diabetes 3.0 questionnaire.

 HbA1c goal sub-categories for children and their parents

Goals achieved 
(HbA1c  7%)

Not achieved
(HbA1c  7%)

Mean Difference 95% Lower CI 95% Upper CI P-value

Children 59.66 58.75 0.9015 –11.75 13.55 0.886

Parents 57.16 56.53 0.6247 –14.65 15.9 0.935
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The reliability and validity of the Arabic version of the Ped-
sQL 3.0 Diabetes Module instrument in children with T2DM in 

-

for parents’ reports (0.879). These results corroborated with 
earlier Arabic studies in T1DM [13, 19, 36].

Initially, in this study, the inspection of baseline and current 
patients’ demographics revealed high prevalence of obesity 
(77.6%) and family history of T2DM (85.7%) among this cohort. 
Consistent with classical characteristics of T2DM [10, 20, 23], 
the included youths were generally found to be overweight, 

 85th percentile, sedentary (poor diet and 
no exercise), and were frequently found to have acanthosis ni-
gricans. In addition, most of the included children (60%) had 
poor glycaemic control (HbA 
commonly observed in earlier research in T2DM [12, 15, 16] or 
even T1DM children [12, 15, 16, 36, 37].

Consistent with most of the previous QoL comparison 
studies (T1DM vs. T2DM) [12, 29, 42], the children with T2DM 

-
dren for the total scales and subscales of PedsQL 3.0 DM. 
In fact, the Saudi children in this study reported the lowest 
score in total, diabetic symptoms, and treatment adherence 
subdomains among all the reviewed countries. Some previ-
ous studies [15, 16] attributed these results to the variabilities 
in the ethnic and socioeconomic differences between children 
with T1DM and T2DM. Lower socioeconomic status in ethnic 
minorities could lead to escalation of the obesity index, which 

T2DM [23]. Interestingly, the scores of T2DM Saudi children 
in this study, particularly with regard to the treatment barriers, 
worry, and communication domains, were either comparable 
[38, 39] to or even higher [37, 38] than corresponding scores 
reported by their counterparts (T1DM) in some other countries 
(Iranian and Greek) and in other previous Saudi T1DM cohorts 
[13, 19].

This study, recruiting Saudi children with T2DM, showed 

of PedsQL 3.0 DM. A possible reason for this observed lower 
rate of QoL among our Saudi children is the relatively high 
proportion (59.2%) of insulin treatment in management (alone, 
or in combination with metformin and/or other oral hypogly-
caemics). Previous research studies have pointed out more 
painful suffering and depression associated with insulin use 
among T1DM adults [18, 45] and children [13] compared to 
those receiving oral hypoglycaemic medications or diet and 
exercise only. Our result is consistent with earlier reports sug-
gesting that insulin management enhanced the perception 
of disease burden [46]. Another possible reason for the ob-
served lower scores in our cohort could be attributed to less 
healthy lifestyle, including diet and physical activity. However, 
we did not measure these parameters objectively in this cohort 
and they were not among the focus endpoints in this report.

-

This result may also provide an indirect explanation for the 
lower observed scores in these domains and in total PedsQL 
compared to T2DM children in the US study [12].

To prevent long-term complications associated with dia-
betes mellitus, medical practitioners were previously more 
focused on clinical parameters like HbA1c. With the increased 
focus and studies on the role of QoL in diabetes management, 
medical practices have started paying attention to this aspect 

results regarding the association between HRQoL and HbA1c 
-

cant negative correlations between HbA1c and self-reporting of 
child and proxy-reporting scales of parents for total scales or 
some subscales (treatment barriers and treatment adherence) 
[12, 13, 15, 14, 29, 38, 36, 40, 42]. Conversely, many other 

1c 
and PedsQL self-reporting of child and parents proxy-reporting 
scales both in the case of T1DM or T2DM [14–16].

However, studies conducted in various countries including 

relevant diabetic complications on QoL [18, 45].
-
-

ease and poor glycaemic index [45]. Therefore, the long-term 

-
relation of HbA1c with children’s self-reporting or their parent’s 

-
ed by the 2 cohort subgroups of adolescents based on their 
achievement of the target HbA1c goal (< 7%) revealed non-sig-

in Qol estimations. This suggested an irrelevant impact of this 
parameter on their perspectives or experiences. In line with the 

parent reports in our study based on the HbA1c optimum target 
indicated that further awareness is mandatory to improve edu-
cation about T2DM in Saudi Arabia. This is especially needed 
for parents, so they can deliver the best care to their children. 
However, this result might also have revealed the fact postulat-
ed in earlier literature [16, 47], which highlighted the individual 

1c
entity to target the global T2DM child health progress.

Based on the demographic factors of the patients, it has 
been indicated by various studies that adolescents within the 

-
betes as compared to low age-group children, i.e. 5–7 years 
and 8–12 years of age. This difference is due to their longer 
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term of suffering with this chronic condition [9, 13, 19, 39, 40]. 
This could explain the poor QoL scores obtained in this cohort, 
because the majority of the recruited patients were in the up-
per range category (range: 12–20 years old). In contrast, some 
studies displayed improvement in the HRQoL report with in-
creasing age, attributing it to enhanced ability to manage their 

adolescent PedsQL scores to be associated with age [37, 44].

were consistent with earlier studies in T1DM and T2DM [13, 19, 
29, 36, 38, 40, 43]. Gender differences were noted in this study, 

PedQL (53.3 vs. 63.5, 
75.3, 
81.8, 
regarding other subdomains. Also, parents did not show any 
differences (expressed similarity) in the context of the gender 
of their children.

for higher HRQoL scores among children in total and other 
PedsQL subdomains, except for the treatment adherence and 

-
cant for the worry construct, in which parents demonstrated 

-
dren, “which means that teens were worried more about their 
diabetes than their parents”. A possible explanation for these 
discrepant reports could not be resolved in this cohort. Interest-
ingly, similar discrepant statements in the worry domain were 

youths diagnosed with T2DM (69.1 vs. 74.0 for children and 
parents, respectively) [12]. 

Much less parental contribution and responsibilities such 
as adjustment of multiple insulin doses and intense monitoring 
of blood sugar levels, at home in the case of T2DM children as 

In contrast, studies from Sweden [39], Kuwait [36], and 

to both worry and treatment adherence domains in comparison 
to their children diagnosed with T1DM.

HRQoL subdomains (diabetic symptoms, treatment barriers, 
and communication) were consistent with those of earlier global 
research studies. Similarly to our data, studies have shown high-
er generic and diabetes PedsQL module scores of children with 
T1DM and T2DM, particularly in those older than 8 years of age, 
as compared to parent proxy scores [12–16, 19, 29, 36–40].

version of PedsQL 3.0 mentioned that the inconsistency that 
can be perceived in the parent/child-report in research studies 
emphasizes the need for measuring the child’s and parent’s 
perspective for the evaluation of paediatric HRQoL [16]. In the 
case of younger children, the proxy report of parents holds 
great value because these children might be incompetent or 

reluctant to complete the HRQoL measure. It could also be of 
importance when self-report scale of an immature child is not 

-
vious US study [15], in which children within the age range 
5–7 years suffering from T1DM rated their generic and diabe-

scores. However, in this study, due to the lower variability in the 
included age range, we did not examine the effect of the age 
factor on the observed discrepancy; therefore, it remains an 
issue for our future research.

The main strength of this study is the diversity of T2DM 
patients’ recruitment from 4 different main medical centres of 

-

adolescents based on self-reporting together with their parents’ 
proxy-reports, using internationally validated tools, also provid-
ed strength to this study by allowing cross-cultural comparisons. 
Added to this, the high Cronbach  values obtained in this co-
hort for both the patient and the parent scales (greater than 0.8) 

However, this study has some limitations. First is the small 
sample size, which is primarily due to the relatively recent rec-
ognition of this chronic illness in our Saudi paediatric popula-
tion, where some of them could have been misdiagnosed or 
falsely diagnosed with T1DM. This might have partly contribut-
ed to the smaller number of children in this study to examine the 

-
ed QoL outcome. Second, social desirability bias could also 
have impacted the self-reported survey administered through 
telephone calls. Later studies should be planned to undertake 

during routine clinic visits, to gain more data that were missed 
in this report. Third, the retrospective cross-sectional nature of 
data collection in this study could have limited the prevalence 

healthy lifestyles (only self-reported; not objectively measured). 
Also, cross-sectional studies will only provide an association, 

Saudi studies are required to address factors underlying the 
poor glycaemic control in T2DM Saudi children and other fac-
tors predictive of poor or good QoL compared to T1DM. Ad-
ditionally, prospective studies to evaluate long-term complica-
tions of T2DM in this young population of children should be 
more intensively examined in future research. Collectively, all 
these targets will identify precedence questions that will guide 
the development and implementation of new national strategies 
to promote the health of children with T2DM in Saudi Arabia.

-
mum scores for HRQoL for both T2DM children and their par-
ents, as compared to previous studies in T1DM within Saudi 
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Arabia or in both types from other countries. In addition, the 

T2DM complications and/or less involvement in their manage-

the importance of initiating further intensive awareness pro-
grams and health education plans regarding T2DM illness 
and concerning the importance of short- and long-term clini-
cal implications to improve treatment adherence, symptoms, 
and consequently enhance simultaneous improvements in our 

youths’ self and family perceptions of HRQoL outcome. This 
would lead to better clinical outcomes in the treatment and 
consequent management of HbA1c and avoid complications 
like depression.

Research at Princess Nourah bint Abdulrahman University 
through the Fast-track Research Funding Program.

1. 
of Type 1 and Type 2 Diabetes among Youths, 2002-2012. N Engl 

2. 
Saudi Arabia: major challenges and possible solutions. Curr Dia-
betes Rev 2016;13: 59–64.

3. Al-Rubeaan K. National surveillance for type 1, type 2 diabetes and 
prediabetes among children and adolescents: A population-based 
study (SAUDI-DM). J Epidemiol Commun H 2015; 69: 1045–1051. 
doi: 10.1136/jech-2015-205710.

4. International Diabetes Federation. IDF Diabetes Atlas 8th Edition.  
https://www.idf.org/e-library/epidemiology-research/diabetes-
atlas/134-idf-diabetes-atlas-8th-edition.html. [Accessed July 15, 
2020].

5. 
and type 2 diabetes among children and adolescents from 2001 to 
2009. JAMA 2014; 311: 1778–1786. doi: 10.1001/jama.2014.3201.

6. Common Terms [Internet]. American Diabetes Association. [cited 
2019Apr9]. Available from: http://www.diabetes.org/diabetes-ba-
sics/common-terms/.

7. -
bia: A new entity or an underestimated condition. World J Diabetes 
2016; 7: 621. doi: 10.4239/wjd.v7.i20.621.

8. 
quality of life (HRQoL) of patients with type 2 diabetes in Tur-
key. Diabetes Res Clin Pr 2008; 79: 117–123. doi: 10.1016/j.dia-
bres.2007.07.003.

9. -
tural adaptation and validation of the PedsQL™ 3.0 Diabetes Mod-
ule questionnaire in children with type 1 diabetes and their parents. 
Health Qual Life Out 2014; 12: 115. doi: 10.1186/s12955-014-0115-2.

10. Panagiotopoulos C, Hadjiyannakis S, Henderson M. Type 2 Diabe-
tes in Children and Adolescents. Can J Diabetes 2018; 42: S247–
S254. doi: 10.1016/j.jcjd.2017.10.037.

11. Abdul-Rasoul M, Alotaibi F, Abdulla A, Rahme Z, Alshawaf F. Qual-
ity of life of children and adolescents with type 1 diabetes in Kuwait. 
Med Princ Pract 2013; 22: 379–384. doi: 10.1159/000347052.

12. 
clinically important difference scores of the PedsQL in children, 
adolescents, and young adults with type 1 and type 2 diabetes. 
Diabetes Care 2013; 36: 1891–1897. doi: 10.2337/dc12-1708.

13. 
related quality of life among adolescents with type 1 diabetes mel-
litus in Saudi Arabia. Saudi Med J 2014; 35: 712–717.

14. Varni JW, Limbers CA. The pediatric quality of life inventory: Meas-
uring pediatric health-related quality of life from the perspective 
of children and their parents. Pediatr Clin North Am 2009; 56: 
843–863. 

15. -
way? Discrepancies between youth and parent health-related qual-
ity of life ratings in type 1 and type 2 diabetes. Qual Life Res 2016; 
25: 1113–1121.

16. 
and type 2 diabetes: reliability and validity of the pediatric quality 
of life inventory™ generic core scales and type 1 diabetes module. 
Diabetes Care 2003; 26: 631–637.

17. -
sessment of health-related quality of life among type 2 diabe-
tes patients in Riyadh, Saudi Arabia. SAGE Open Med 2015; 3: 
205031211561012. 

18. 
and glycemic control among Saudi adults with diabetes. Int J Med 
Med Sci 2013; 46: 1360–1370. 

19. 
life and family impact of type 1 diabetes among adolescents in 
Saudi Arabia. Diabetes Res Clin Pract 2016; 114: 173–179.

20. 
diabetes: standards of medical care in diabetes-2020. Diabetes 
Care 2020; 43 (Suppl 1): S14–S31. doi: 10.2337/dc20-S002. 

21. Abdul-Rasoul M, AlOtaibi F, AlMahdi M, AlKandari H. Reliability and 
validity of the Arabic version of the PedsQLTM 4.0 generic core 
scales and PedsQLTM 3.0 diabetes module. J Diabetes Mellitus 
2012; 2: 301–307.

22. -
dence of non-insulin-dependent diabetes mellitus among adoles-
cents. J Pediatr 1996; 128 (5 Pt 1): 608–615. doi: 10.1016/s0022-

23. Scott CR, Smith JM, Cradock MM, Pihoker C. Characteristics of 
youth-onset noninsulin-dependent diabetes mellitus and insulin-
dependent diabetes mellitus at diagnosis. Pediatrics 1997; 100: 
84. doi: 10.1542/peds.100.1.84.

24. Diabetes Control and Complications Trial Research Group. Effect of 
intensive diabetes treatment on the development and progression 
of long-term complications in adolescents with insulin-dependent 


