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ABSTRACT

BACKGROUND: Children with type 1 diabetes (T1D) at different stages of development have age-specific needs, which can influence their
perception of quality of life (QoL). In our study, we aimed to emphasize these age-specific needs and assess the perception of QoL in Saudi
children with T1D, as well as their parents correlating QoL scores with children’s glycemic control.

METHODS: This is a cross-sectional study in which children with T1D and their parents from 2 tertiary institutes in Saudi Arabia have
answered a standard diabetes-specific QoL questionnaire (PedsQL™ 3.0 diabetes module, translated in Arabic). We also reported glycated
hemoglobin (HbA1c) results for these children within a month of completing the questionnaire. The QoL total aggregate and domain scores
for self (children) and proxy (parents’) reports were compared and correlated with children’s HbA1c.

RESULTS: A sample was 288 self and proxy reports from 144 children with T1D of 3 age groups: 5 to 7 years (7%), 8 to 12years (49%), and
13 to 18years (44%), and their parents. QoL differed significantly between self and proxy reports in the total aggregate and domain scores
(P-values range from .02 to <.001). The impact on QoL was significantly higher in female patients (P=.043). Insulin pump users had better
HbA1c (P=.007), and HbA1c level was worse in those who intended to fast at Ramadan (P=.005).

CONCLUSION: Children with T1D at different developmental age groups perceive QoL differently than their parents. Adjusting management
as per age-specific challenges could potentially improve these children’s QoL and glycemic control.
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Introduction

Evaluation of health-related quality of life (HRQoL) becomes
an essential element of healthcare systems.! HRQoL question-
naires have been widely used to measure the overall impact of
different health problems on psychosocial life, especially for
lifelong diseases. Generic HRQoL instruments, such as the
Pediatric QoL generic questionnaire (PedsQL™ 4.0), are
designed to apply in a wide range of populations with variable
characteristics.? Disease-specific HRQoL instruments are
increasingly used in children with chronic diseases, such as dia-
betes, and their families.? A number of HRQoL questionnaires
were designed for people with diabetes mellitus (DM) to inves-
tigate broad and specific conceptualizations of diabetes-spe-
cific quality of life (QoL). Longitudinal studies have shown
that the psychosocial impact of DM can be used to predict

QoL and morbidity in these patients.* Diabetes Modules
(PedsQL™ DM 3.0 and 3.2) are the most widely used ques-
tionnaires for these purposes in children with T1D.25

When a child or adolescent is diagnosed with chronic ill-
ness, such as diabetes, adaptation to life tend to be a challenge
for the whole family. The glycemic control of children with
T1D is expected to correlate with the impact of the disease on
QoL for the child and family.%” As children are not simply
young adults, the impact of T1D on their QoL could be influ-
enced by different developmental age needs (Table 1).8
Furthermore, the challenges posed by T1D on the child and
family, and the children’s developmental age challenges, may
also vary in different societies with various cultural back-
grounds.”1% For instance, in our Islamic population, Ramadan
fasting is considered mandatory and it is challenging for these
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Table 1. Needs and challenges of children with type 1 diabetes at different developmental age groups.8

DEVELOPMENTAL AGE

MILESTONES

CHALLENGES/RISKS FROM

DIABETES

NEEDS

5-7years

8-12years

13-18years

Willing to fit in with what the
parents want.

Think about crime and punishment

in a primitive way.

Becomes aware of the boundaries
of the body.

Starting school can be stressful—
adjustment difficulties.

Occupied with understanding and
exploring the world.

Interested to understand how their
diabetes work.

Awareness of time.

Expand relationship with other
adults (teachers etc).

Learn how to master impulse
control—behave within limits.

Latency phase: very receptive to all

education including diabetes.

Learn to stay within limits set by
parents.

Social role develops: Can | join in?
Will | be accepted?

Competition with peers: Who is the

best?

Development of adult identity:
Independence and equal
understanding—they defend their
integrity so strongly.

Earlier gaps of stages of
development may be revisited.

Friends are very important.

Interest in their own bodies; shy
about exposing their bodies.

May believe they developed .
diabetes as a punishment for
something wrong.

Limitation in the amount in .
the freedom- parents fear of
hypoglycemia.

In a family where children of .
different sexes diabetes may

be linked to gender in the

child’s mind. A child may

believe that it would be better

to be of the opposite sex.

10-11years: start to reflect
upon and react to their iliness
in a new way—Why this
happened to me?

Wonder about their role in life
during this period.

First time to realize that °
diabetes will be for life.

Struggling to handle their .
condition and find it hard to

let their parents do it—

usually poor control.

Fear that their bodies will be .
inspected in every clinic visit.

Concerned about the future: °
depression, not uncommon

to have existential thoughts

but also may develop suicidal
thoughts.

Plasters very useful to restore
and heal.

Try to keep track of duration of
treatment.

Do not tell in advance about
injections or testing.

Will benefit from meeting
others with diabetes in the
same age.

Encouragement is important:
confirmation that they have
done things correctly.

Share concerns with child.

Make management a natural
part of daily life before puberty.

Give freedom and
responsibility to eat outside
and experiment with insulin
doses.

Explain how diabetes and its
management affect their body

Encourage them to come
without their parents or
interview them alone with
confidentiality.

Treat as independent patients
but also keep parents
informed.

Reassure them, crying and
showing emotions happens to
everybody.

Give them independence
under supervision.
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patients who eventually face this annually repeated event. The
age of beginning to fast is usually during early adolescents and
they start to train themselves on this task in late childhood. We
hypothesized that the intent to fast can correlate with a change
in quality of life and we aimed to test that hypothesis. In most
of the situations, the intention to fast will usually result in these
patients actually fasting even only for few days during Ramadan.
However, there is no clear cut-off age for when children start
training in Ramadan fasting in our community and it is cultur-
ally accepted that children start fasting too early sometimes, as
young as 8 to 9years. Besides, parents like to encourage their
children to fast from an early age to get them acquainted to the
concept and children themselves are occasionally eager to start
early to copy their older siblings even if for a few days of the
month. In this perspective, we must expand our scope of the
understanding of children’s and parents’ perceptions of QoL to
approximate variations in children (self) and parents’ (proxy)
reports. This could potentially inform the setting’s educational
plans and other strategies to achieve better QoL and diabetes
glycemic control.

The relationship between HRQoL scores and glycemic
control is also interesting to explore in different societies.
Literature has shown debating findings of either no significant
correlations between the 2 or revealed a negative relationship,
that is, achieving better glycemic control could be at the
expense of reasonable QoL especially when tackling the task
from parents’ versus children’s perspectives.®1112

This study compared the QoL scores reported by Saudi
children with T1D with the reports from their parents. It also
shows the correlation between glycemic control and the total
aggregate and domain-specific QoL scores reported by parents
and children at different developmental age groups.

Materials and Methods

This is a cross-sectional study conducted in 2 tertiary hospitals
in Saudi Arabia: namely, King Abdualziz Medical city of the
National Guard Hospitals in Riyadh and Jeddah, and King
Khalid University Hospital, Riyadh, in 2016 and 2017. All
Saudi children aged 5 to 18years diagnosed with T1D at least
6 months prior to recruitment and were included over 2 months
after obtaining ethical approval from the institutional review
boards of both centers in the study. We excluded all children
diagnosed with any chronic illnesses or autoimmune diseases,
patients still in partial remission (honeymoon) phase of the
disease, patients with a known diagnosis of learning difficulty
or developmental delay, and patients with recent infections
requiring hospital admission or an antibiotic course in the last
3 months. We invited all patients who attended the service dur-
ing the study period with the inclusion criteria. Almost all the
approached patients were happy to participate. However, as we
were keen to collect data shortly prior to Ramadan, we were
satisfied by the reported number that would give enough statis-
tical significance based on prior assessment of appropriate

sample size. In addition, gathering patient’s information, we
have assessed adherence by the simplest method of parents’
report but not with other tools avoiding retrospective bias in
our assessment.

A standard HRQoL diabetes specific questionnaire for chil-
dren with T1D (PedsQL DM™ version 3.0, Arabic transla-
tion) was used: their simultaneous glycosylated hemoglobin
(HbA1c) results were recorded.’ The questionnaire included
28 items. Questions were categorized under 5 domains. Each
domain assessed an aspect of quality of life. These 5 domains
are (1) diabetes symptoms, (2) treatment barriers, (3) treatment
adherence, (4) worry, and (5) communication. Scores of the
questionnaire were calculated from children and parents’
answers, using validated Arabic translated questionnaires. Each
question had 5 possible answers (0: no problem, 1: sometimes,
2: occasional, 3: frequently, 4: always there) QoL scores grade
from 100 to O for each question; where the answers 1 to 4 were
transformed into QoL scores as follows: no problem =100,
sometimes=75, occasional=50, frequently=25, always
there=0). All the question scores were aggregated under 1
domain. The higher the score in each domain, the higher QoL
predictor was. These scores were then correlated with the
HbA1c results as an indicator of glycemic control in these
children.

Children of 3 age groups: (5-7years, 8-12years, and
13-18years) and one of their parents completed the PedsQL
DM™ version 3.0 questionnaires independently, through direct
interviews or self-administered questionnaire; except for those
less than 7years of age who were understandably unable to fill
in the questionnaire without help from the interviewer or their
parents. All of these patients had HbA1c tests done on the same
day, or within a month, of completing the PedsQL DM™ ques-
tionnaire. Both laboratories in the 2 centers of the study use the
same standardized ion exchange high-performance liquid chro-
matography (HPLC) method for measuring HbAlc.

In our study centers, we hold annual gatherings for patients
with diabetes and their parents to discuss the intention of fast-
ing Ramadan a month prior. Adjustments of medication deliv-
ery are made accordingly. We collected most of patients and
parents’ responses to questionnaires in this study by direct
interviews during that event. We included all potential ages
from 8years of age since we do not know who would intend to
fast that year.

Statistical analysis

Categorical data were summarized as proportions and continu-
ous data, used as medians (interquartile range), were compared
with the Mann-Whitney test. Study-time HbAlc results of
each age group were correlated with the aggregate (total) QoL
impact scores, using Spearman’s correlation coefficient.

A logistic regression analysis was conducted to identify vari-
ables associated with a poor QoL score. These factors included
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age, gender, duration of diabetes, parents’ level of education,
insulin pump therapy, and intentions to observe fasting during
Ramadan month. All tests, which were 2-sided and P value
<0.05 were considered significant. The SPSS statistical pack-
age (version 20) was used to conduct the analysis.

Results

Data were collected from a total of 288 self and proxy reports
completed by 144 children with T1D and their parents.
Applying the exclusion criteria and collecting data purposely
only a month prior to Ramadan, the response rate was 90%
(n=144/160) in our study. We analyzed their responses in 5
domains of PedsQL™ DM questionnaire categorizing them
into 3 different developmental age groups (5 to 7years,n=11),
(8 tol2years, n=72), and (13 to 18years, n=61). The average
duration of diagnosis with T1D in our patients was 5years
+/-3.2 and the mean HbA1c was 10.4%. Recruited children
are all school attendees and most of their caregivers were their
mothers (n=85, 60%) (Table 2). The majority of parents
included in the study were either at a secondary level of educa-
tion or a university level (n=101, 66.4%). Most of participating
families in the study (n =118, 82.5%) were of a moderate socio-
economic status. The majority of patients were on multi-dose
injections of insulin (n=117, 81.7%).

A significant difference was noted between self and proxy
QoL reports in total aggregate scores (P<<.001). The discrep-
ancy was specifically noted in 3 domains: treatment barriers
(P<.001), treatment adherence (P<.02),and worry (P<.001)
(Table 3). With further analysis, the difference between
patients and parents’ perceptions of QoL were examined in dif-
ferent developmental age groups. A significant difference was
found in the total aggregate scores, as well as the 3 above
domains in all age groups, except for the total aggregate QoLL
score in the 5 to 7years age group, in which no difference was
noted between self and proxy reports (Table 3).

We compared QoL scores in self and proxy reports with
children’s HbA1c level in each group. In proxy reports, the total
aggregate score significantly correlated with children’s HbAlc
in the 5 to 7year-age-group (P=.04), which was mainly con-
tributed by the “treatment adherence” domain (P=.05).
However, no significant correlations were observed between
HbA1cand QoL scores in individual domains of the question-
naire for the proxy reports of all age groups. Similarly, there
were no correlations between the total aggregate scores of QoLL
in self-reports with children’s HbA1lc results in all age groups.
In regards to domain scores for self-reports, treatment barriers
were significantly correlated with HbAlc results in the younger
age group (P=.019). In adolescents, a significant correlation
was found between HbA1c results and QoL scores in the com-
munication domain (P=.042) (Table 4). In addition, there was
no significant correlation in the self- and proxy reports in the

middle-age group (8 to 12 years).

Patients on insulin pumps in our study group showed better
glycemic control compared to those using insulin injections
(P-value=.007). Female gender was associated with worse
QoL (P-value=.043), but no other potential risk factors of
poor QoL have been identified by regression analysis. Patients
who intended to fast during Ramadan were observed to have
poorer glycemic control (P-value=.005). However, neither
using an insulin pump nor intention to observe fasting during
Ramadan showed significant correlations with the total aggre-
gate scores of QoL in our study group.

Discussion

The relationship between QoL and glycemic control in patients
with T1D and their parents is a bidirectional relationship. On
the one hand, glycated hemoglobin (HbA1c) is influenced by
multiple factors, including QoL, which is affected by routine
challenges faced by patients and their parents during manage-
ment.” On the other hand, glycemic control could also affect
QoL and decision-making in the management process. Parents
seemed to vary in their perception of QoL of their children
with T1D in different age groups in our cohort. The variations
can be attributed from an aspect to different developmental
age needs in these children.'* We noted no significant varia-
tions in the aggregate scores of QoL of different age groups in
self-reports. As in some previous reports, our study showed
that insulin pump users produced better HbAlc compared to
injection users, although this did not necessarily mean that
pump patients should entertain better QoL.? It has been sug-
gested that economic status has a substantial impact on QoL as
well as therapy adherence.® Overall, self and proxy reports in
different QoL. domains showed variable age-specific correla-
tions with glycemic control.

Several factors in patients’ demographics may affect control
of diabetes, as different ages may have different needs (Table
1). It has been reported that as children grow, the burden of
diabetes decreases.!® Younger patients with T1D were found to
report anxiety and depression more frequently than older chil-
dren.” However, in our study, we noted no significant differ-
ences in QoL aggregate scores, based on age in self-reports. A
study comparing QoL between younger and older adolescents
found that less parental control and increased self-care auton-
omy seen in older adolescents can positively affect their QoL
scores.!»18 In line with this previous report, we noticed that
children from 8 to 12years, with more parental control,
reported worse QoL scores in the diabetes symptoms domain.
Children who intended to fast during Ramadan in our group
were noted to have poorer glycemic control (P-value=.005). It
was not clear whether that could be related to fear of an
impending challenge or due to other age-related challenges as
part of adolescent behavior. However, this would require greater
adjustments to their diabetes control to realize better QoL
when fasting.? Moreover, children with T1D who intended to
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Table 2. Patients and parents’ demographics.

NUMBER %
Age (years)
5-7 11 71%
8-12 72 48.4%
13-18 61 44.5%
Gender
Male 66 45.8%
Female 78 54.2%
Socioeconomic status
Poor 19 13.2%
Middle 118 81.9%
Good 7 4.9%
Accompanying parent
Mother 85 60.0%
Father 32 21.9%
Both parents 27 17.4%
Parent’s level of education
llliterate 6 4.2%
Primary 37 25.7%
Secondary 52 36.1%
University 49 34%
Current insulin regimen
Conventional* 15 9.8%
MDI** 117 81.7%
Pump 12 8.5%
Adherence to treatment
Poor 43 29.2%
Average 55 40.3%
Good 46 30.5%
Intention to fast during Ramadan
No 73 53.5%
Yes 71 46.5%
Total 144 100%

*Conventional—twice or 3 times injections per day; **MDI—Multidose injections.

observe Ramadan fasting should be psychosocially supported
to override this upcoming challenge. Although we have not
assessed QoL scores during Ramadan in this study, our find-
ings suggest that observing fasting for the first time can be

associated with poorer QoL scores as a significant challenge in
their lives. More focused study that is targeted on this particu-
lar time period is needed.

In our study, females had worse QoL scores compared to
males. This was reported in other studies, as the etiology is
unclear.16202!1 Gender differences during puberty might play a
role, since female patients usually require more insulin in this
period due to hormonal changes.???3 Female patients with type
1 diabetes tend to worry more and are generally less satisfied
than males.1%?* Recent studies showed that depression has
higher prevalence in adolescent girls vs. boys in the Saudi pop-
ulation, which can be a confounding factor.?®

Inconsistency between child and parental reports of QoL
has different reasons.??¢ In general, parents have varying per-
ceptions and may not share these concerns with children in
different developmental age groups.® Moreover, Hanberger
et al.?” attributed the discrepancy in QoL in self and proxy
reports to the burden diabetes poses on parents. In a recent
report, there were significant negative weak correlations
between parental stress and PedsQL scores that is, the higher
the parental stress, the lower the quality of life of the diabetic
child in self and proxy reports.!? In our population, we noticed
disagreement between child and parent reports in the domains
of treatment barriers, adherence, and worry. This was consist-
ently with previous reports on QoL in children with T1D.?8
No difference was found in total aggregate scores of QoL in
patients’ reports in all age groups, whereas from parents’ per-
spectives, children in the younger age group were more con-
cerned than other groups. This could be due to the fact that
parents worry more about younger children regarding the bur-
den of injections and regular blood glucose monitoring, as well
as long-term consequences of the disease, and unreported
hypoglycemic episodes.?’-3! Further, a discrepancy was noted in
the younger age group (5 to 7 years), in which children reported
more difficulties in treatment barriers, although parents did
not. Children’s perception in the domain of treatment barriers
and, to some extent in the communication domain, correlated
with their glycemic control in the younger age group; this indi-
cated a significant concern about injections and blood glucose
monitoring, as well as difficulty in expressing themselves to the
caretaker.

In a previous multicenter study, adolescents with suboptimal
glycemic control and high QoL reported good frequency of
glucose monitoring, fewer depressive symptoms and less nega-
tive affect.® However, in a more recent Turkish study, there was
no correlations between HRQol. and metabolic control in
children with T1D." Although, there was no correlation
between and HRQoL and Alc in children's self-reports in that
study, the improving HRQoL scores in parents' proxy-reports
were associated with good glycemic control in these children.!
In our study, a lower score of QoL in the communication
domain correlated with poor HbAlc in the adolescent group,
suggestive of difficulties in communicating their challenges
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Table 3. Median QoL scores for patients and parents.

PATIENTS’ (SELF)

REPORT QOL* SCORE
(RANGE)

PARENTS’ (PROXY)

REPORT QOL

SCORE (RANGE)

Diabetes symptoms
Treatment barriers
Treatment adherence
Worry
Communication

Total

675 (575-775)
275 (200-325)
525 (450-600)
200 (100-250)
225 (150-300)

365 (320-420)

625 (550-775)
200 (150-275)
500 (400-600)
125 (75-175)

225 (150-300)

330 (295-385)

*QoL—AQuality of life, **NS —Not significant.

Table 4. Comparison of HbA1c with child’s QoL scores in each age group.

QOL* DOMAINS

5-7YEARS

P-VALUE P-VALUE P-VALUE P-VALUE
(OVERALL) (5-7YEARS)  (8-12YEARS)  (13-18YEARS)
.220 NS** NS NS
<.001 .014 .007 .0001
.020 .001 .0001 .0001
<.001 .019 .001 .0001
.518 NS NS NS
<.001 A1 .0001 .0001

Diabetes symptoms Correlation coefficient .054

P-value 504

*k

Treatment barriers Correlation coefficient

P-value .019
Treatment adherence Correlation coefficient —-.004
P-value .962
Worry Correlation coefficient —-0.092
P-value .254
Communication Correlation coefficient —-0.156
P-value .053
Total aggregate Correlation coefficient -0.120
P-value 135

*QoL —Quiality of life, **Correlation is significant at the 0.05 level (2-tailed).

with parents and treatment teams. These correlations empha-
size the importance of parallel behavioral therapy programs in
adolescents, with intensive diabetes management to achieve

better QoL and glycemic goals.32:33

Conclusion

Children with T1D have age-specific needs, therefore, face
variable challenges and might perceive QoL differently from
their parents. Pump therapy could result in better glycemic
control, but not necessarily better QoL in these patients.
Female patients have poorer QoL, so require more attention in
this perspective of management. Addressing age-related needs
must be part of a routine education and management goals for
children with T1D to achieve better QoL and glycemic

control.

8-12YEARS 13-18YEARS
0.191 0.062
100 .613
-0.159 -0.165
72 174
—0.028 0.001
.811 1991
-0.103 —0.096
.380 432
-0.012 *
.921 .042
—0.080 —0.145
495 .235
Acknowledgements

The authors would like to thank the patients and parents, and
the diabetes educators at KAMC, who were cooperative with
data collection from them and their medical records. We would
also like to thank the analytics team at King Saud Bin Abdulaziz
University for Health Sciences, Riyadh, for conducting the
data analysis for this study.

Authors’ Contribution

AB—Conceived the idea, study design, data analysis, drafting
and editing manuscript.

BA—Data collection, drafting and editing manuscript.

SM, HO, AB, NZ, —Data collection, drafting, editing and
approving final manuscript.

MB—Data analysis, drafting and editing manuscript.



Babiker et al

AA, MD, IA—Drafting, editing and approving final

manuscript.

Ethics

The Institutional Review Board (IRB) of King Abdullah
International Medical Research Center (KAIMRC) granted
an approval of this study (IRB approval number: SP17/157/R).
Informed consent, as well as assent for children aged 10 to
18years, for participation in the study and publication of medi-
cal details and responses to questionnaires was also obtained
from the parents of these patients.

ORCID iDs

Amir Babiker “& https://orcid.org/0000-0001-7538-852X
Bothainah Al Ageel “* https://orcid.org/0000-0002-3314-6773
REFERENCES

1. Fisher L, Tang T, Polonsky W. Assessing quality of life in diabetes: I. A practical
guide to selecting the best instruments and using them wisely. Diabetes Res Clin
Pract. 2017;126:278-285.

2. Sand P, Kljaji¢ M, Schaller J, Forsander G. The reliability of the health related
quality of life questionnaire PedsQL 3.0 Diabetes Module™ for Swedish chil-
dren with type 1 diabetes. Acta Paediatr. 2012;101:e344-¢349.

3. Nieuwesteeg A, Pouwer F, van der Kamp R, van Bakel H, Aanstoot H-J, Hart-
man E. Quality of life of children with type 1 diabetes: a systematic review. Curr
Diabetes Rev. 2012;8:434-443.

4. ZhuY, Fish AF, Li F, Liu L, Lou Q. Psychosocial factors not metabolic control
impact the quality of life among patients with type 2 diabetes in China. Acza Dia-
betol. 2016;53:535-541.

5. VarniJW, Curtis BH, Abetz LN, Lasch KE, Piault EC, Zeytoonjian AA. Con-
tent validity of the PedsQL™ 3.2 Diabetes Module in newly diagnosed patients
with type 1 diabetes mellitus ages 8—45. Qual Life Res. 2013;22:2169-2181.

6. Ingerski LM, Laffel L, Drotar D, Repaske D, Hood KK. Correlates of glycemic
control and quality of life outcomes in adolescents with type 1 diabetes. Pediatr
Diabetes. 2010;11:563-571.

7. Saudek CD, Brick JC. The clinical use of hemoglobin Alc. J Diabetes Sci Technol.
2009;3:629-634.

8. Hanas R. Type 1 Diabetes in Children, Adolescents, and Young Adults. 4th ed. Class
Publishing; 2010.

9. Abdul-Rasoul M, AlOtaibi F, Abdulla A, Rahme Z, AlShawaf F. Quality of life
of children and adolescents with type 1 diabetes in Kuwait. Med Princ Pract.
2013;22:379-384.

10. Hoey H, Aanstoot H-J, Chiarelli F, et al. Good metabolic control is associated
with better quality of life in 2,101 adolescents with type 1 diabetes. Diabetes Care.
2001;24:1923-1928.

11. Caferoglu Z, inang N, Hatipoglu N, Kurtoglu S. Health-related quality of life
and metabolic control in children and adolescents with type 1 diabetes mellitus.
J Clin Res Pediatr Endocrinol. 2016;8:67-73. doi:10.4274/jcrpe.2051

12. AliBA, Abdelhakm AA, Abdelhameed MA, Tawfik NK. Quality of life in chil-
dren with type I diabetes mellitus (T'1D) in Minia governorate: relationship with

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

mood and family attitudes. J Diabetes Metab. 2017;8:725. doi:10.4172/2155-
6156.1000725

Abdul-Rasoul M, AlOtaibi F, AlMahdi M, AlKandari H. Reliability and valid-
ity of the Arabic version of the PedsQL TM 4.0 generic ore scales and PedsQL
TM 3.0 diabetes module. J Diabetes Mellitus. 2012;02.

Trudeau B, Trudeau C, Polfuss ML, Sullivan-Bolyai S. A developmental mile-
stones map of type 1 diabetes self-management transition from parents to adoles-
cents. Diabetes Spectr. 2019;32:21-29.

Rameswarapu R, Bodhare TN, Bele SD, Valsangkar S. Social class differentia-
tion and its impact on quality of life among diabetic patients. Na#/ ] Community
Med. 2011;2:362-365.

Cameron FJ. The impact of diabetes on health-related quality of life in children
and adolescents. Pediatr Diabetes. 2003;4:132-136.

Felicio JS, de Souza ACCB, Koury CC, et al. Health-related quality of life in
patients with type 1 diabetes mellitus in the different geographical regions of
Brazil: data from the Brazilian Type 1 Diabetes Study Group. Diabetol Metab
Syndr. 2015;7:87.

Naughton M]J, Joyce P, Morgan TM, et al. Longitudinal associations between
sex, diabetes self-care, and health-related quality of life among youth with type
1 or type 2 diabetes mellitus. J Pediatr. 2014;164:1376-1383.

Deeb A, Elbarbary N, Smart C, etal. ISPAD Clinical Practice Consensus
Guidelines: fasting Ramadan by young people with diabetes. 2019;21:5-17.
Williams C. Doing health, doing gender: teenagers, diabetes and asthma. Soc Sci
Med. 2000;50:387-396.

Naughton M]J, Ruggiero AM, Lawrence JM, et al. Health-related quality of life
of children and adolescents with type 1 or type 2 diabetes mellitus: SEARCH for
diabetes in youth study. Arch Pediatr Adolesc Med. 2008;162:649-657.

Amiel SA, Sherwin RS, Simonson DC, Lauritano AA, Tamborlane WV.
Impaired insulin action in puberty. N Eng/ ] Med. 1986;315:215-219.
Mortensen HB. Findings from the Hvidere Study Group on Childhood Diabe-
tes: metabolic control and quality of lifel. Horm Res Paediatr. 2002;57:117-120.
Ingersoll GM, Marrero DG. A modified quality-of-life measure for youths: psy-
chometric properties. Diabetes Educ. 1991;17:114-118.

AlBuhairan FS, Tamim H, Al Dubayee M, et al. Time for an adolescent health
surveillance system in Saudi Arabia: findings from “Jecluna.” J Adolesc Heal.
2015;57:263-269.

Nardi L, Zucchini S, D’Alberton F, et al. Quality of life, psychological adjust-
ment and metabolic control in youths with type 1 diabetes: a study with self- and
parent-report questionnaires. Pediatr Diabetes. 2008;9:496-503.

Hanberger L, Ludvigsson J, Nordfeldt S. Health-related quality of life in intensively
treated young patients with type 1 diabetes. Pediatr Diabetes. 2009;10:374-381.
Emmanouilidou E, Galli-Tsinopoulou A, Karavatos A, Nousia-Arvanitakis S.
Quality of life of children and adolescents with diabetes of Northern Greek ori-
gin. Hippokratia. 2008;12:168.

Patton SR, Dolan LM, Henry R, Powers SW. Fear of hypoglycemia in parents of
young children with type 1 diabetes mellitus. J Clin Psychol Med Settings.
2008;15:252-259.

Pate T, Klemencic¢ S, Battelino T, Bratina N. Fear of hypoglycemia, anxiety, and
subjective well-being in parents of children and adolescents with type 1 diabetes.
J Health Psychol. 2019;24:209-218.

Van Name MA, Hilliard ME, Boyle CT, etal. Nighttime is the worst time:
parental fear of hypoglycemia in young children with type 1 diabetes. Pediatr
Diabetes. 2018;19:114-120.

Herbert L], Sweenie R, Kelly KP, Holmes C, Streisand R. Using qualitative
methods to evaluate a family behavioral intervention for type 1 diabetes. J Pediatr
Heal Care. 2014;28:376-385.

Sweenie R, Mackey ER, Streisand R. Parent—child relationships in type 1 diabe-
tes: associations among child behavior, parenting behavior, and pediatric parent-
ing stress. Fam Syst Heal. 2014;32:31.


https://orcid.org/0000-0001-7538-852X
https://orcid.org/0000-0002-3314-6773



