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ABSTRACT

Objectives The prevalence of diabetes has reportedly
increased among adolescents in low-income and
middle-income countries of the Middle East and may be
linked to social, demographic and economic contextual
factors. This study aimed: (1) to estimate the prevalence
of self-reported diagnosis of diabetes in the adolescent
population of the United Arab Emirates (UAE); (2) to
assess differences in the prevalence based on gender
and (3) to identify other characteristics of those with
diabetes including parental marital status, smoking/
illegal drug use, quality of life and nationality.

Design A secondary data analysis was performed on
data from the National Study of Population Health in the
UAE, conducted between 2007 and 2009.

Setting Large cross-sectional population-based survey
study.

Participants Survey was administered to a stratified
random sample of 151 public and private schools from
the UAE, across 7 emirates. 6365 school-attending
adolescents (12—-22 years; mean=16 years) participated.
Outcomes Multivariable logistic regression analysis
was used to examine the relationships between diabetes
diagnosis and characteristics of participants after
adjusting for confounding from other predictors.
Results The overall prevalence of self-reported
diabetes was 0.9% (95% Cl 0.7% to 1.2%) and was
higher in males 1.5% (95% Cl 1.0% to 2.1%) than
females 0.5% (95% Cl 0.3% to 0.8%), (p<0.001).
Children of parents who were not currently married had
more than twice the odds of self-reporting diabetes
(p=0.031) compared with those with married parents.
Adolescents who reported ever smoking/using illegal
drugs had more than three times the odds of diabetes
(p<0.001).

Conclusion We found a positive association between
certain characteristics of adolescents and their diabetes
status, including male gender, parental marital status
and smoking/illegal drug use. The high prevalence

of smoking/illegal drug use among those reporting a
diagnosis of diabetes suggests the need for behavioural
and mental health interventions for adolescents with
diabetes, as well as strong parental support and
involvement.

,! Alison Booth,? Lenka Benova®

Strengths and limitations of this study

» This cross-sectional study allowed for data collec-
tion of a large population-based sample of adoles-
cents who reside in the seven emirates of the United
Arab Emirates (UAE).

» This study contributed to the limited data on the
prevalence of diabetes diagnosis among adolescents
from the UAE and highlighted potential predictors.

» The results of this study can be used to highlight vul-
nerable groups where interventions and increased
screening may be beneficial.

» The temporality of the outcome vis-a-vis the expo-
sures cannot be established, precluding any causal
inference due to the cross-sectional design of this
study.

» Measurement of diabetes in this study was self-
reported and we did not assess other essential
physiological predictors.

INTRODUCTION

Diabetes mellitus, also referred to as ‘diabetes’,
is a complex endocrine disorder and multi-
factorial disease, involving the interaction of
genetic, behavioural and environmental risk
factors.' It is considered one of four major
chronic non-communicable diseases (NCDs),
among cardiovascular diseases, cancers
and chronic respiratory diseases.” Indeed,
worldwide it is known as a public health
concern due to an increase in associated risk
factors, premature death and its substantial
economic loss for individuals, families and
health systems.”” Young individuals in partic-
ular are becoming targets of intervention
as they are impacted by both main forms of
diabetes, specifically type 1 (T1D) and type
2 (T2D). T1D has been commonly witnessed
as a prevalent endocrine metabolic disorder
affecting children and adolescents across
the globe,* especially in high-income and
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upper-middle-income countries.” Recent worldwide esti-
mations indicate that, at least 600900 children under 15
are living with T1D, while the prevalence is almost double
(1 110 100) among individuals under 20 years.” On the
other hand, T2D accounts for 90% of global diabetes cases
(463 million people).® Although it was once regarded as
predominantly a disease affecting the middle-aged and
older people, research shows a gradual decline in the age
of onset of pre-diabetes and T2D diagnosis.”” 7 In fact,
the global burden of diabetes is projected to increase to
578 million in the next decade,” which may be correlated
to the problematic changes coinciding with practices
during adolescence.” ® However, reliable data for current
global T2D estimates among children and adolescents
are sparse.”

A special focus on identifying factors behind the aeti-
ology of this epidemiological shift, particularly T2D,
across adolescence is critical as it is a period of early
habit formation and an opportunity to reduce the risk
of diabetes expression from modifiable risk factors such
as obesity and sedentary behaviour.” Current literature
indicates that preventative measures for T1D remain
unsuccessful and risk factors are unknown.’ However,
some research suggests an interplay of modifiable and
nonmodifiable risk factors associated with T2D.!® Aside
from the highly inheritable disposition of the disease,'
factors such as rapid economic developments aligned
with changes in nutrition, exposure to environmental
pollutants, low vitamin D levels, breastfeeding practices*
and epigenetic changes associated with an adverse intra-
uterine environment have been identified.”'” These risk
factors have been attributed to the increase in prevalence
of diabetes among children and adolescents living in
Asia'® and regions of the Middle East and North Africa
(MENA).* Indeed, both forms of diabetes (T1D and
T2D), including an increased risk for pre-diabetes, are
being found among children and adolescents from the
MENA region.*'""™"* Currently, the MENA has the highest
world-age standardised diabetes prevalence (12.2%).°
Rapidly low-income and middle-income countries of the
MENA contributing to this growing ‘epidemic’ includes
the United Arab Emirates (UAE) in particular, which
currently has a prevalence of 15.4% (for individuals
20-79 years old).® This prevalence may increase as result
of a growing incidence of diabetes in children and adoles-
cents living in the UAE."""?

The UAE is composed of seven emirates situated in
the Arabian Gulf peninsula consisting of, Abu Dhabi
(AUH), Ajman, Dubai, Fujairah, Ras Al Khaimah, Sharjah
and Umm Al Quwain. The federation has experienced
tremendous economic growth over the last few decades,'*
which has attracted an influx of migrant workers, and
influenced an increase in medical tourism, along with
complications of a growing multiethnic and young
population.'® Expatriates make up approximately 88%
of the total population (9.89million) as of 2020, while
children (0-14) and youth (15-24) account for 14.20%
and 12.70% of the population, respectively.'® In fact, the

UAE is composed of a large migrant population, many
of whom come from countries with high prevalence of
diabetes, particularly from South Asia."’ '” Ethnicity has
been recognised as a key determinant associated with
diabetes diagnosis in relation to a positive family history."
This predisposition may be further augmented by the
changing socioeconomic dynamic of the region, and
subsequently lead to an increase in diabetes prevalence.'”

While the economic diversification strategies employed
in the UAE have enhanced the living conditions of its
society, it may have concomitantly influenced behavioural
health risks; especially among vulnerable popula-
tions.'” "*1 Aligned with its rapid economic development
and urbanisation in the 2Ist century, these social and
environmental changes have influenced some of the key
modifiable risk factors for diabetes among children and
adolescents, such as physical inactivity, increased intake
of refined carbohydrates and consequentially an increase
in obesity.'”*! The nutritional changes may be indicative
of a ‘westernised’ transition in diet trends across the UAE,
consisting of high-fat content, free sugars and sodium
levels, from a previously more high-fibre content and low
in fat, traditional diet.?!

There is evidence to suggest that inhabitants of rapidly
industrialising populations lack the metabolic capacity to
deal with such changes within a short time.*”* ** Adoles-
cents in particular are sensitive to metabolic changes
during puberty'® and heavily influenced by social and
physical environmental changes."” These compounding
factors may be associated with the high prevalence of pre-
diabetes and T2D (5.4% and 0.87%, respectively) among
overweight and obese Emirati school children and adoles-
cents (11-17) in Sharjah."' Indeed, the burgeoning
dynamic of viral nutritional practices in Arab countries
are promoting the aetiological expression and incidence
of diabetes among adolescents, as seen in Saudi Arabia.***
These trends are dependent on improved measures and
monitoring of risk factors among adolescents as predic-
tions of early indication and prevention.'*

While there are calls to increase screening, diagnosis
and treatment of diabetes atyounger ages, both in the UAE
and globally,” the current lack of literature surrounding
the epidemiology of diabetes in young populations poses a
difficulty in making this a public health priority. Globally,
and specifically in the UAE, the vast majority of research
on diabetes prevalence, incidence, and risk factors refer
to adults.®*® A recently published review of 24 epidemio-
logical studies conducted in the UAE, reported only one
recent study on adolescents.'' *® Earlier findings on the
emergence of T1D and early-onset T2D in the paediatric
and adolescent population were reported in the UAE,
over a decade ago,"” and no studies to our knowledge
have estimated the prevalence of diabetes in the Emirati
and expatriate adolescent population across seven emir-
ates of the UAE.

The impacts of this growing epidemic among the
UAE adolescent population is of critical relevance for
varying reasons. Early onset of T2D in adolescents can
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substantially decrease life expectancy and can increase
the risk of chronic complications during adulthood.'
Moreover, managing diabetes in childhood and adoles-
cence has been linked with poor self-esteem, negative
impacts on mental health, and generally, a poor quality
of life (QoL) for both adolescent patients and their care-
givers.” Studies have found that adolescent diabetic
patients are more likely to have psychological problems
with significantly increased risk of depression, especially
among females.”” ** Evidence also suggests a correlation
between experience of distress and trust put in parents
by adolescents to handle their diabetes.”” These chal-
lenges, in addition to the extensive psychological and
emotional changes quite commonly experienced during
adolescence, can increase the risk of negative health
behaviours, such as substance abuse and poor diabetic
control, commonly witnessed among adolescents."
However, there are a lack of studies placing emphasis on
addressing the influence of sociocultural and behavioural
factors on diabetes management and the impact they
have on adolescents’ QoL, especially in the UAE and
MENA region.*

Particularly concerning is the majority of studies
reporting a higher diabetes prevalence among female
adolescents compared with their counterparts.” * Sex
and gender differences are important in the epidemi-
ology and health outcomes associated with NCDs such as
diabetes.” Diabetes among females during adolescence
can increase the risk of developing gestational diabetes,
which is associated with complications during birth and
foetal morbidity.” ** This can also raise the risk of child-
hood onset diabetes in offspring, generating an intergen-
erational cycle of ill health.”* However, there is a lack of
consistency and discrepancy on the association between
sex and genderrelated risk factors and adolescent
diabetes, and this relationship is widely understudied
among the UAE adolescent population.?” **

Accordingly, this study aimed to examine and char-
acterise the diagnosis of diabetes among adolescents in
the UAE. The primary objective of this study was to esti-
mate the prevalence of self-reported diagnosed diabetes
among the school-attending adolescent population.
The secondary objectives were to assess differences in
the prevalence of diabetes based on participants’ demo-
graphic and socioeconomic profiles, using the presenting
characteristics, including gender, parental marital status,
smoking/illegal drug use, QoL and nationality (expa-
triate vs Emiratis) of adolescents with diabetes.

MATERIALS AND METHODS

This study used data from the National Study of Popu-
lation Health in the UAE, conducted between 2007
and 2009 by researchers at Zayed University, with the
support of the UAE Ministry of Education (MOE). The
aim of the study was to investigate the health status of the
adolescent population in the UAE. This large-scale cross-
sectional survey was administered to a stratified random

sample of 147 public and private schools from 9 regions
of the UAE, located across all the seven emirates. Schools
were selected randomly by lottery using a 2005-2006 list
of schools from the UAE MOE. The educational zone
of the school that the participant attended categorised
the location of residence into one of nine geographical
regions: city of AUH, western region of AUH, Al Ain
AUH, Dubai, Sharjah, Ajman, Ras al-Khaimah, Fujairah
and Umm al-Quwain. One class from each of grades
10, 11 and 12 was randomly selected from 52 public
and 44 private schools that participated. All parents or
guardians of the school-attending adolescent population
were sent detailed letters of the study information, high-
lighting the aims and methodology of the research and
requesting signed consent 2 days prior to the administra-
tion of the survey. In total 6365 adolescents who range
in age between 12 and 22 years, were included in the
study. The questionnaire consisted of two modules: the
first module was assigned to be completed with parents/
guardians and the second one was individually completed
by students in the classroom. Data from the latter were
used in this study. This module collected self-reported
information on health behaviours, lifestyle, medical diag-
noses, perception of QoL and basic demographic and
socioeconomic data (see Barakat-Haddad'® for more
detailed information).

Patient and public involvement

The development of the research question and outcomes
were not informed by patient priorities, experiences and
preferences. To maintain a uniform survey procedure
across the emirates, several workshops were conducted to
train social workers employed by the MOE on the admin-
istration of the survey, emphasising the importance of
accurate and consistent reporting. Social workers were
trained to administer the first component of the survey to
participants from three classes from each selected school
during a spare period in a classroom setting. The second
component was sent home with the participants over-
night to seek parental assistance with completion.

Outcome

The outcome in this analysis was self-reported diagnosed
diabetes. Participants were asked whether they were ever
told by a doctor or health professional that they had a
health condition. The diabetes status was determined as a
binary variable obtained from responses in the question-
naire that indicated being diagnosed with diabetes. No
distinction between T1d and T2D was made.

Exposures

For the secondary aim of this study, we focused on inves-
tigating whether the prevalence of diabetes differed
based on gender. In addition, we investigated three
self-reported characteristics thought to be indicative
of one’s psychological well-being. They were parental
marital status, perception of QoL and smoking/illegal
drug use. Parental marital status, classified as married or
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other (including separated, divorced and widowed), was
examined due to evidence suggesting the importance of
a stable and supportive environment on one’s mental and
physical health during childhood and adolescence.® ¥’
In addition, an individual’s perceived QoL could deter-
mine a need for support among those with diabetes. This
variable was derived from a question in the survey which
asked participants how they felt about life in general
over the past 5years. Responses were first recorded on a
7-point Likert scale and then recoded into a binary vari-
able, below 5 (poor) and 5 or above (good). Smoking
and/or use of illegal drugs are thought to be lifestyle
indicators, potentially capturing negative coping mecha-
nisms. Respondents were characterised as reporting ever
smoked cigarettes, tobacco, shisha or midwakh, or if they
used illegal drugs such as marijuana, hashish or cocaine.
Other important characteristics were the adolescent’s age
in years and nationality (Emirati or expatriate).

Analysis

Descriptive and multivariable analyses were conducted
in Stata IC V.13. First, we estimated prevalence with 95%
CIs accounting for sampling design by using the svyset
function (weights, clusters=schools/classes and strati-
fication by region). Crude ORs and corresponding p

values were then computed to estimate the effect of each
characteristic on the outcome (self-reported diagnosed
diabetes). Multivariable logistic regression analysis was
then used to examine the relationship between key vari-
ables under study after adjusting for confounding from
other predictors.

RESULTS

Descriptive results

This analysis is based on responses from a national repre-
sentative sample of 6365 adolescents who resided in the
UAE. A slightly higher proportion of the sample were
females (54.3%). Age of the sample varied from 12 to
22 years. Over half were aged 15-17 years and the mean
age was 16 years. Table 1 shows the characteristics of the
sample in relation to predictors of interest overall and by
diabetes status. Background characteristics showed that
the vast majority of the sample reported having married
parents (85.5%). Overall, 78.2% reported having a good
QoL in the preceding 5years. Less than a fifth of adoles-
cents reported smoking and/or the use of illegal drugs
(16.4%). The overall prevalence of self-reported diabetes
was 0.9% (95% C1 0.7% to 1.2%) (figure 1). Stratified by

Table 1 Distribution and sociodemographic profile of the sample based on characteristics of adolescent participants that
reside in the United Arab Emirates and self-reported diagnosis of diabetes (n=6365)

Overall Self- reported diagnosed diabetes
Yes No Missing
n 6365 55 6159 151
Exposures
Gender Male (%) 43.9 70.9 431 63.6
Female 54.3 29.1 55.5 17.9
Missing 1.8 0.0 1.4 18.5
Age (years) Mean 16.2 16.4 16.2 16.5
Median 16.0 16.5 16.0 16.5
IQR 15-17 15-17 15-17 16-17
Range 12-22 14-19 12-22 14-21
Missing (%) 4.5 12.7 4.1 15.2
Nationality Emirati (%) 48.2 54.6 48.6 30.5
Expatriate 49.6 43.6 49.6 51.0
Missing 2.2 1.8 1.8 18.5
Current parental marital status Married (%) 85.5 70.9 86.0 72.2
Other 11.5 27.3 11.4 9.3
Missing 3.0 1.8 2.6 18.5
Quality of life Good (%) 78.2 65.5 78.9 53.6
Poor 19.9 32.7 19.8 19.9
Missing 1.9 1.82 1.3 26.5
Smoking/illegal drug use No (%) 80.4 52.7 81.2 60.3
Yes 16.4 41.8 15.9 27.8
Missing 3.2 5.5 2.9 11.9

Barakat C, et al. BMJ Open 2021;11:€046956. doi:10.1136/bmjopen-2020-046956



Prevalence of diabetes overall and by gender with 95%CI

175

Percentage with self-reported diabetes

0.75

05

Overall

Figure 1 Per cent proportion of overall sample and each
gender reporting a diabetes diagnosis.

gender, this prevalence was significantly (p<0.001) higher
in males than females, 1.5% (95% CI 1.0% to 2.1%) and
0.5% (95% CI 0.3% to 0.8%), respectively. Among those

with diagnosed diabetes, 12.7% were missing information
on age.

Crude and multivariable analysis

Table 2 shows the results of both crude and multivari-
able analysis examining the association between expo-
sures and outcomes before and after adjusting for other
factors. At a crude level all variables in table 2 were asso-
ciated with diabetes status other than age group and
nationality. After adjusting for all other variables in the
model, gender, parental marital status, smoking/illegal
drug use, still showed strong evidence of being associated
with diabetes. In adjusted analysis, females had 67% lower
odds of diabetes compared with males, an association
that remained highly significant (p=0.007). Neither age
nor nationality appeared to be significant predictors of
diabetes in the multivariable model. Children of parents
who were not currently married had more than twice
the odds of self-reporting diabetes (p=0.031) compared
with those with married parents. Of the adolescents who
reported a diabetes diagnosis, 41.8% reported smoking/
illegal drug use, and had more than three times the odds
of diabetes (p<0.001).

DISCUSSION

The burden of diabetes is growing in the UAE, including
among the adolescent population, thus having a conse-
quential impact on healthcare and complications for
future generations.” Adolescence is a period that
involves extensive physical, psychological and emotional

Table 2 Associations between characteristics of school-attending adolescent population and self-reporting a diabetes

diagnosis
Univariable Multivariable*
n OR 95% ClI P value OR 95% ClI P value

Characteristics n=5729
Gender Male 2695 (ref) - - (ref) - -

Female 3434 0.32 0.17t0 0.60 <0.001 0.43 0.23 t0 0.79 0.010
Parental marital status Married 5294 (ref) - - (ref) - -

Other 717 290 1.591t05.28 <0.001 2.19 1.08 to 4.43 0.031
Smoking/illegal drug use  No 5025 (ref) - - (ref) - -

Yes 1005 4.04 2.32to07.01 <0.001 3.06 1.84 t0 5.08 <0.001
Quality of Life Good 4893 (ref) - - (ref) - -

Poor 1238 1.99 1.09 to 3.64 0.026 1.77 0.90 to 3.49 0.095

Age group (years) <15 1985 (ref) - - (ref) - -

16 1742 0.81 0.32t02.01 0.650 0.82 0.33 to 2.05 0.668

>17 2226 153 0.75t03.15 0.240 1.07 0.51t02.25 0.848

Missing 254 267 1.34to11.20 0.013 3415 0.99 to 10.03 0.052
Nationality Emirati 3023 (ref) - - (ref) - -

Expatriate 3079 0.78 0.45to0 1.36 0.382 0.72 0.37 to 1.39 0.320

n may vary due to missing data.
*Multivariable model adjusted for all variables listed.
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changes,"” which can influence gender differences in
health behaviours, and health outcomes associated with
risk of diabetes.?” In addition, a disease that involves
multiple lifestyle and psychosocial changes in behaviour
may further compound an already dynamic period."
This is the first study to investigate differences between
diabetes prevalence and between the genders among
a large population of school-attending adolescents in
varying regions of the UAE. Multiple characteristics
were positively associated with reporting a diagnosis
of diabetes among the adolescent study population,
including, parental marital status, ever having smoked
or used illegal drugs and male gender. Our finding that
males were significantly more likely to self-report diabetes
than females conflicts with evidence on gender-specific
diabetes prevalence rates in the MENA region, with most
research showing that the prevalence of T2D**™*" and the
incidence rates of T1D are higher among female children
and adolescents.”" ** However, our findings are consistent
with a study in Kuwait conducted by Moussa et af® among
a random sample of school children and adolescents.™
The estimated prevalence of diabetes in our study sample
was 1.5% (95% CI1.0% to 2.1%) for males and 0.5% (95%
CI 0.3% to 0.8%) for females. Our prevalence estimates
were comparatively higher than data for T2D found in
the Kuwait study, yet were in line with findings showing a
higher prevalence rate of diagnosis in males than females
(aged 6-18 years) of 47.3/100 000 (95% CI 28.7 to 65.8)
and 26.3/100 000 (95% CI 14.8 to 37.8), respectively.
When considering age, Moussa et af” found that the
highest prevalence was reported for the age group 14-18
(46.8 cases per 100000 population) in male and females
combined. This indicates that the adolescent population
may be at heightened risk, aligned with the findings in
this study. The higher incidence rate of diabetes diag-
nosis during these ages may also be due to biological risk
factors associated with the temporary evolution of insulin
resistance during pubertal maturation, indicating a clear
need for diabetes surveillance among this population.™
Itis important to note that we were notable to define the
type of diabetes the adolescent population self-reported
in this study. However, it is likely that the self-reported
cases of diabetes in this study consist of adolescents with
TID and those with T2D; with T1D constituting the
majority of such cases. In addition, since a diagnosis of
TID in adolescents is more likely, and the overall prev-
alence of self-reported diabetes diagnosis is low in this
study, we may speculate that the majority of diabetes cases
could be type 1 patients. Comparatively, the prevalence of
diabetes in our study sample is higher than results from
a retrospective study analysing data between 1991 and
1998 in the UAE by Punnose et al,'* which found 40 new
patients of Arab ethnic origin aged 0-18 years to be diag-
nosed; with most patients (n=35) satisfying the diagnostic
criteria for T1D.'? Moreover, T1D is one of the most
common NCDs diagnosed during the stages of childhood
and adolescence (<19 years of age), with a peak incidence
around puberty.'” As the mean age of our study sample

was 16 years, it is possible that since they fall under the
age group below 19 years old, a T1D diagnosis is more
likely among this population. Although we did not find
an association between age groups and a diabetes diag-
nosis in our study, it is important that future research
focus on the age of onset and the type of diabetes to help
delineate differences in clinical diagnosis. This is partic-
ularly important, as the increasing incidence of T2D in
children and adolescents, is making it challenging to
estimate the distinction and presentation of T1D from
T2D."” * In addition, people of Arab descent are consid-
ered a high-risk population of developing T2D.* ** Thus,
future research should focus on identifying the presence
of specific clinical risk factors, (eg, history of T2D in a
first-degree or second-degree relative or obesity), mode
of presentation and early course of the disease in chil-
dren, which may help differentiate a diagnosis of T1D
from T2D.*

Genetic susceptibility also increases the risk of disease
development during adolescence, which is often
augmented by exposure to adverse environmental
factors.” Literature shows that ethnicity and genetic
susceptibility are positively associated with diabetes prev-
alence, especially T2D in adolescents.”* In the UAE,
studies have found a high prevalence of diabetes among
adult expatriates,'”” * which may increase the risk of
genetic susceptibility in future offspring. Interestingly,
the present study did not find nationality as a significant
predictor of diabetes in adolescents. However, given the
high prevalence and increased risk of diabetes among
the large migrant population in the UAE," in addi-
tion to adverse sedentary lifestyle conditions with poor
nutritional practices,” early screening and preventative
measures for T2D should be emphasised among vulner-
able populations.

In relation to social risk factors, one explanation for the
differences found in our study regarding a higher preva-
lence of diabetes in males, is that diabetes in females may
be underdiagnosed, especially among adolescents in the
UAE. A study by Barakat-Haddad and Siddiqua® using
the same study population like this research, found that
females living in the UAE were less likely to seek health-
care than males for many reasons; one main reason was
due to being afraid of doctors. Such findings could be
explained by gender inequality and son preference
tendency of local populations in this region, which are
influenced by the culturally conservative affiliations and
familial patriarchy ensued throughout the UAE.*® For
example, studies report males receiving more attention
and superior medical care than females in MENA soci-
eties.** " In fact, a large number of expatriates living in
the UAE are from MENA regions (eg, Egypt, Iran, Iraq,
Lebanon). Although 43.6% of the sample from the
present study were expatriates, 31% were from countries
within the MENA region, including Gulf Cooperation
Council (GCC) states, as well as Lebanon, Syria, Jordan,
Palestine, Iraq, Iran, Egypt, Tunisia, Morocco, Algeria,
Libya and Sudan. Therefore, it is possible that the higher
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prevalence of diabetes is a consequence of males’ more
frequent medical care seeking behaviour than females’,
resulting in more visits to medical professionals and
subsequently more diagnoses of diabetes being made. In
this case, the prevalence of clinical diabetes may be the
same if not greater in females. Alternatively, this could be
an accurate finding and may indicate that a strong rela-
tionship indeed exists between gender and the develop-
ment of diabetes in this population. This may be because
young males have been particularly affected by societal
change and exhibit a preference for the western diet such
as convenience foods.”® As a result, a gender difference
in the prevalence of diagnosed diabetes in this popula-
tion could be a product of higher rates of adopting an
unhealthy lifestyle by adolescent males compared with
females.

Another important contribution of this study relates
to findings suggesting diabetes is associated with psycho-
logical health. The literature reporting an association
between diabetes and poor psychological health is
vast. ** Consistent with literature findings, those who
reported poor QoL had double the odds of having diabetes
in this study. Mental and physical health are intrinsically
linked, and factors including parental marital status and
QoL may operate as proximate determinants of diabetes
through which other factors operate. The fact that our
study found an association between parental marital
status and increased odds of self-reporting diabetes, indi-
cates that adolescents with not currently married parents
may be at increased risk of psychological distress and are
need of extra support. Reduced parental involvement is
suggested to predict poorer self-care and management of
diabetes among adolescents.?”” In addition, studies have
shown that, obesity is more prevalent among children
with divorced parents, which can increase the risk for
developing T2D.”

Additional risk behaviours identified in this study,
including smoking and/or the use of illegal drugs can be
viewed as a psychosocial factor as well as a lifestyle. It can
be hypothesised that smoking and/or the use of illegal
drugs is higher in those with diabetes as this behaviour
is used as a coping mechanism by those living with the
disease. Although the overall prevalence of smoking
and/or the use of illegal drugs in our sample was only
16.4%, it was substantially higher among those who
reported a diabetes diagnosis (41.8%). Smoking has also
been significantly associated with higher distress scores
among adolescents for both genders with diabetes.”
This is particularly important given that smoking is fairly
prevalent in the UAE, and this behaviour may be easily
adopted by youth living with diabetes."”” ** In addition, our
findings are consistent with literature that documents an
association between illicit drug use and diabetes among
adolescents.”

Finally, adolescents in GCC countries, such as the
UAE may be at greater risk for diabetes compared with
other ethnic groups, due to a lack of paediatric services
compared with western countries and other areas in the

world.""* Healthcare practices in the UAE have a curative
rather than preventative focus, hampering its ability to
deal with this evolving diabetes ‘epidemic’.”’ The lack of
reported incidence of diabetes among the juvenile cohort
has also posed challenges in screening, diagnosis and
treatment of diabetes in adolescents due to non-specific
clinical symptoms and low awareness of the disease.®** **
In fact, a study of young adults in the UAE found that they
had a severe lack in understanding of the disease and its
severity despite the fact that a large proportion were at
risk for diabetes as a result of lifestyle and family history.”*
Therefore, more research is needed to better understand
those with diabetes in order to identify and screen at-risk
groups; it is also important to inform vulnerable popula-
tions how to manage diabetes in order to reduce the risk
ofits complications.

Examining such characteristics will aid the identifi-
cation of atrisk groups who may benefit from targeted
interventions to prevent or delay the onset of diabetes,
in addition to aiding in the identification of those who
may have the condition but are currently undiagnosed.
Furthermore, highlighting characteristics of those with
diabetes may provide direction into developing health
management skills, as well as increasing the need for
mental and social support during the most produc-
tive years of life for adolescents. A critical step towards
reducing the prevalence of diabetes among the adoles-
cent population is recognising gender differences in
health disparities, modifiable risk factors and imple-
menting health promotion programmes that encourage
physical activity, improve dietary behaviours and knowl-
edge on managing diabetes in rapidly low-income and
middle-income countries. If policies aiming to tackle
the increasing prevalence of diabetes are to succeed, we
must understand not only the biological mechanisms
of diabetes, but also the underlying social and cultural
factors which work to influence ones’ risk of developing
diabetes.

Limitations

As with any cross-sectional study, a major limitation of
the current analysis is the fact that the temporality of
the outcome vis-a-vis the exposures cannot be estab-
lished. Self-completed questionnaires are also subject
to poor response to questions, particularly those of a
sensitive nature, and can lead to high proportion of
missing data. In addition, administration of the survey
to this adolescent population in a classroom setting may
have had an impact on participants’ responses due to
the presence of their peers and school social workers
when the survey was self-administered. This also means
results are limited to the school-attending population
of adolescents and may have missed groups such of
those with disabilities. Measurement of diabetes in this
study was self-reporting of a diagnosis. As a result, the
study only captured those who knew they had the condi-
tion and were willing to report about it. In addition,
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we did not distinguish the type of diabetes with which
the school-attending adolescent population had been
diagnosed. Future studies would benefit from screening
children and adolescents for clinical risk factors and
obtaining objective data to test for diabetes.

CONCLUSIONS

This study indicates a need for further investigation
into diabetes prevalence in relation to sex-specific
and gender-specific differences, specifically among
the adolescent population in the UAE. These results
provide an evidence base for further exploration and
determination of the predictors for diabetes across
adolescence. In addition, the high prevalence of
smoking and the use of illegal substances among those
reporting a diagnosis of diabetes suggests that there is
aneed for behavioural and mental health interventions
for adolescents with diabetes, as well as strong parental
support and involvement. The literature regarding
psychological health and diabetes is ever increasing,
highlighting an unmet need for support among those
with the disease which should be addressed. Finally, the
results of this study can be used to highlight vulnerable
groups where targeted interventions and increased
screening may be beneficial.
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