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Abstract

Background: Diabetes mellitus is a leading cause of mor-
bidity and mortality worldwide, imposing a considerable
burden on health systems and societies as it affects both
individuals and their families and has a large impact on the
economic and social development of a country. Objectives:
The purpose of this study was to study the prevalence of
diabetes and pre-diabetes among the Dubai population
and associations with diabetes risk factors. Methodology: A
cross-sectional Diabetes Household Survey was carried out
in the Emirates of Dubai during 2017 as a complementary
stage of the Dubai Household Survey, 2014, which was a
randomly selected, multistage, stratified, cluster survey. The
sampling technique was selected to assess the rates of un-
diagnosed diabetes as well as the rates of pre-diabetes
through screening with HbA1c. The size of the 2017 survey

sample was estimated at 300 individuals for Emirati and 300
for non-Emirati. An additional 200 individuals were added
to address non-response cases. These were added to those
who were identified as diabetics in the 2014 Household
Health Survey and then weighted to give a representative
sample for the Dubai population. Results: The study re-
vealed that the prevalence of diabetes in Dubai among UAE
nationals was 19%, and it was 14.7% for expats. Conse-
quently, the overall prevalence of diabetesin Dubaiis 15.2%.
Undiagnosed diabetes was 10% in UAE nationals and 10.9%
in expats. Pre-diabetes in UAE national males was lower
than in females, although this pattern was not observed
among expats. Younger age, normal weight, and exercise
were associated with lower rates of diabetes and pre-diabe-
tes in UAE nationals and expats. Hypertension was associ-
ated with higher rates of diabetes regardless of nationality.
Conclusions: The study concluded that the prevalence of
diabetes among the Dubai population is alarmingly high
and that a large proportion of the population are not aware
of their diagnosis. A higher prevalence of diabetes is associ-
ated with multiple factors, such as age, male gender, hyper-
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tension, higher BMI, lack of exercise, and lower level or no
education, as well as a family history of diabetes mellitus.
Many of these factors can be easily modified, which could
lead to a decrease in the burden of the disease.

© 2020 The Author(s)
Published by S. Karger AG, Basel

Introduction

Diabetes mellitus is a leading cause of mortality and
morbidity worldwide and it is imposing a considerable
burden on health systems and societies as it affects both
individuals and their families and has a large impact on
the economic and social development of a country [1, 2].
The burden of diabetes varies according to age, educa-
tion, income, location, race/ethnicity, and other social de-
terminants of health [1, 3-5]. A greater burden is evident
among adults with lower educational attainment and
household income than among adults of higher socioeco-
nomic status [4, 6]. According to the International Dia-
betes Federation (IDF), currently more than 55 million
adults aged 20-79 years have diabetes in the Middle East
and North Africa region (MENA) [7]. The MENA region
has the highest age-adjusted diabetes prevalence (12.5%)
of all the IDF regions [7]. Diabetes-attributable deaths ac-
count for 86.7% of all diabetes-related deaths in the re-
gion. According to the 2019 IDF statistics, the United
Arab Emirates (UAE) has one of the world’s highest prev-
alence rates of diabetes at 16.3% [7]. In addition, approx-
imately 40.7% of adults (aged 20-79 years) with type 2
diabetes mellitus are unaware that they have the condi-
tion. The highest proportion of undiagnosed diabetes
(59.7%) occurs in the Africa region [7], while it reaches
44.7% in the MENA region [7]. Cross-sectional studies
indicate that undiagnosed diabetes is associated with a
higher prevalence of hypertension and obesity when
compared with normal individuals [8]. Undiagnosed dia-
betes in a survey or screening setting can only be detected
when an individual has a blood test [9].

Dubai is one of the fastest growing emirates in the
UAE, with an estimated population of 3,355,900 in 2019.
It has a dynamic and diversified economy, with a diverse
and unique population structure in which male expats
make up 69% of its population. Besides, 65% of the Dubai
population are within the young age category (aged be-
tween 25 and 49 years) [10]. The rapid growth in the so-
cioeconomic standard has provoked great changes in liv-
ing standards and in the patterns of health and disease
[11]. Traditional nutritional practices have changed and
a sedentary lifestyle has infiltrated into the culture, which
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has resulted in many non-communicable diseases, in-
cluding obesity and diabetes mellitus [11, 12]. Over the
last few years several studies have investigated the preva-
lence of diabetes and pre-diabetes in the UAE [13-16].

The government of Dubai continues to regularly mon-
itor the health of the population. Therefore, the Dubai
Health Authority, in collaboration with the Dubai Statis-
tics Centre, conducted the Dubai Household Health Sur-
vey (DHHS) in 2014 and a supplementary survey in 2017
to assess the rate of undiagnosed diabetes as well as pre-
diabetes. The DHHS covers a wide range of health and
economic issues. Information about the prevalence of di-
abetes, pre-diabetes, and some of the diabetes-related risk
factors among the sampled adult population of Dubai
were obtained and are reported here.

Data and Methods

A cross-sectional household diabetes mellitus health survey
was carried out in the Emirates of Dubai during 2017. Using a ran-
domly selected, multistage, stratified, cluster survey sampling
technique, enrolment of a subsample out of the original sample of
DHHS 2014 was carried out. The DHHS consists of 4,800 families
(divided into 2,000 Emirati and 2,000 non-Emirati families, as well
as collective families). The 2017 survey was an extension stage (sec-
ond stage) to the 2014 survey with further measures included to
address undiagnosed diabetes and pre-diabetes within the Dubai
population.

Those who indicated that they did not have diabetes during the
2014 survey were selected to assess the rates of undiagnosed dia-
betes and pre-diabetes through screening with HbAlc. The size of
the 2017 survey sample was estimated at 300 individuals for Emi-
rati and 300 for non-Emirati. An additional 200 individuals were
added to address non-response cases. The supplementary sample
was allocated in each stratum in proportion to the number of in-
dividuals who were not diagnosed according to the results of the
basic survey in 2014. A systematic sampling method was adopted
for drawing the supplementary sample of individuals in each stra-
tum. Pre-diabetes was defined as HbAlc 5.7 to <6.4. Diabetes
was diagnosed with HbAlc 26.5. HbAlc was analysed at the Dubai
Health Authority central laboratory using the HbAlc measure-
ment following the international standards of analysis. A total of
3,043 individuals responded to the initial extensive survey, and at
the second phase 865 gave a blood sample. Clear inclusion and ex-
clusion criteria were followed and strictly applied to avoid poten-
tial biases, and standard operational definitions of variables were
adopted from internationally recognised standard practices. The
design and methodology of the survey were adapted from those
used in the World Bank’s Living Standards Measurement Surveys
(LSMS) and the World Health Organization’s World Health Sur-
veys (WHS). Around a hundred well-trained survey members vis-
ited families in their homes. All data were captured electronically
using well-calibrated tablets. Data entry, coding, cleaning, weigh-
ing, and analysis was carried out using the SPSS program. Various
descriptive and analytical statistical applications were used. The
data were tested at a 95% level of significance and p value <0.05.
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Fig. 1. Prevalence of diabetes mellitus
(DM) and pre-DM in Dubai by nationality
(DHHS 2014/17).
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Table 1. Prevalence of diabetes mellitus (DM) and pre-DM in Dubai by age and gender (DHHS 2014/17)

UAE nationals UAE nationals Expats Expats All Dubai All Dubai
DM, % pre-DM, % DM, % pre-DM, % DM, % pre-DM, %

20-29 years 0 12.6 2.3 4.7 2.0 5.6

30-39 years 3.4 17.6 7.9 12.2 7.5 12.6

40-49 years 21.6 20.5 19.2 25.7 19.4 25.3

50-59 years 38.6 24.0 42.2 23.2 41.5 234

60+ years 57.7 21.2 38.4 18.4 41.7 18.9

Males 27.0 14.7 17.0 18.0 17.8 17.7

Females 13.3 21.3 11.2 11.8 11.5 13.3

Results Dubai in smokers was 10.9% and in non-smokers was

The results of the DHHS 2014 and the supplementary
sample in 2017 show that the prevalence of diabetes in
Dubai among UAE nationals is 19% and for expats it is
14.7%. Consequently, the total prevalence of diabetes in
Dubai is 15.2%. Almost a similar percentage of pre-dia-
betes is also prevalent in Dubai (Fig. 1).

The data indicate a direct relationship of diabetes and
pre-diabetes prevalence to age in both UAE nationals and
expats, although expats in their 60s had a slightly lower
prevalence of diabetes and pre-diabetes compared to
those in their 50s (Table 1). Men had higher rates of dia-
betes among UAE nationals and expats. Pre-diabetes in
male UAE nationals was lower than in females, although
this trend was not sustained in expats (Table 1).

Similar to young age, normal weight and exercise were
associated with lower rates of diabetes and pre-diabetes
in UAE nationals and expats compared to those with a
higher BMI or not exercising (Fig. 2). Smokers had a
higher prevalence of diabetes compared to non-smokers
in UAE nationals (38.6 vs. 18.1%). This was not seen in
expats, as the prevalence in smokers was 8.6% and in non-
smokers was 15.1%. Hence, the prevalence of diabetes in

Prevalence of Diabetes and Pre-Diabetes
among the Dubai Population

15.4%.

Hypertension was associated with higher rates of dia-
betes regardless of nationality, as shown in Figure 3.
However, this was not consistent in pre-diabetes as the
rate of pre-diabetes in UAE nationals without hyperten-
sion was 14.3% and in those diagnosed with hypertension
was 15.7%. In expats, the rate of pre-diabetes in those
without hypertension was 18.3% and in those with hyper-
tension was 15.9%. Consequently, the overall rate of pre-
diabetes in those without hypertension was 17.9% and in
those with hypertension was 15.9%.

The unadjusted data of marital status indicate that be-
ing single was associated with lower rates of diabetes and
pre-diabetes in both Dubai UAE nationals as well as ex-
pats. Being separated, divorced, or widowed was associ-
ated with the highest rate of diabetes in Dubai UAE na-
tionals; however, this was not seen in Dubai expats (Table
2). There was also a discrepancy in the rates of pre-diabe-
tes between Dubai UAE nationals and expats in pre-dia-
betes prevalence rates according to marital status where
being married had the highest rate in UAE nationals,
while in expats being separated, divorced, or widowed
was associated with the highest rate (Table 2).
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A family history of diabetes was associated with the
prevalence of diabetes in the DHHS 2014/17 data. The
overall diabetes data prevalence in Dubai in those without
a family history of the condition was 13.9%, while for
those with a family history of diabetes it was 52.7%. This
association was reversed in pre-diabetes (Table 2).

The DHHS 2014/17 data indicate that the rate of un-
diagnosed diabetes was almost equal to those known to
have diabetes in Dubai UAE nationals, and was much
higher in Dubai expats. Consequently, the overall Dubai
known diabetes rate was 4.4%, and for undiagnosed dia-
betes it was 10.8% (Table 3). In general, there was much
more undiagnosed diabetes in Dubai expats compared to
Dubai UAE nationals, with an exception being among
smokers. There was no difference between diagnosed and
undiagnosed diabetes in Dubai UAE nationals in those
who are married. Table 3 details all the DHHS 2014/17
parameters according to previously known diabetes or
undiagnosed diabetes. It is important to mention that in
some parameters there was some missing data.
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Discussion

The present study is based on the first DHHS results
that include blood testing for the detection of undiag-
nosed and pre-diabetes, and hence provides a compre-
hensive picture about the glycaemic status of Dubai resi-
dents, whether Emiratis or expats. While the data from
Dubai cannot be generalised to the whole of the UAE, it
gives a very good idea about the approximate prevalence
of diabetes in the UAF, and seems to be in line with what
is recorded in the 2019 IDF Atlas regarding the preva-
lence of diabetes for the UAE [7]. They estimated the age-
adjusted prevalence of diabetes in the UAE to be 16.3%,
while the current survey indicates that the overall preva-
lence in Dubai is 15.2%. Indeed, the prevalence of diabe-
tes in Dubai Emiratis seen in this DHHS more or less
matches what has been revealed by other recent UAE
studies as well as data from other Gulf countries [11-13].

The DHHS results showed that the prevalence of dia-
betes among UAE nationals was 19%, while pre-diabetes
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Table 2. Prevalence of diabetes mellitus (DM) by marital status and family history of DM (DHHS 2014/17)

UAE nationals, % Expats, % All Dubai, %

total DM pre-DM total DM pre-DM total DM pre-DM
Single 4.4 9.0 2.5 2.7 2.8 3.7
Married 20.8 23.0 16.6 16.9 17.0 17.5
Separated/divorced/widowed 32.1 9.4 10.1 71.3 252 289
No family history of DM 14.6 18.4 13.8 15.9 13.9 16.1
Family history of DM 53.9 20.1 52.0 0* 52.7 7.3

* Missing data.

Table 3. Prevalence of diabetes mellitus (DM) according to known or undiagnosed DM (DHHS 2014/17)

Known DM, % Undiagnosed DM, %
UAE Expats all Dubai UAE Expats all Dubai
nationals nationals
Total 9.0 3.8 44 10.0 10.9 10.8
Age group
18-29 years 0 0 0 0 2.3 2.0
30-39 years 1.5 2.1 2.1 1.9 5.8 55
40-49 years 8.8 4.6 4.9 12.9 14.6 14.5
50-59 years 14.2 11.6 12.1 24.4 31.0 29.5
60+ years 42.1 13.3 18.1 15.7 25.2 23.6
Gender
Male 11.7 4.8 53 15.3 12.3 12,5
Female 7.2 24 3.2 6.1 8.8 8.4
BMI
Normal weight 5.5 2.7 3.0 8.7 4.8 5.2
Overweight 8.6 3.3 3.7 10.4 8.5 8.7
Obese 11.9 7.2 7.9 12.9 13.4 13.3
Exercise
Exercising 7.7 2.4 3.0 1.2 8.7 7.9
Not exercising 9.3 4.1 4.7 11.5 11.3 11.3
Smoking
Yes 32.5 5.7 7.84 6.06 2.85 3.1
No 8.0 3.7 4.2 10.1 11.4 11.3
Family history of DM
No 59 35 3.8 8.7 10.2 10.1
Yes 34.1 16.1 22.7 19.8 359 30.0
Hypertension
No 5.1 2.3 2.6 4.1 5.6 54
YES 23.3 11.1 13.1 25.6 19.0 20.1
Marital status
Single 0.6 0.5 0.9 3.8 2.1 2.3
Married 10.4 4.3 4.8 10.4 12.3 12.1
Separated/divorced/widowed 15.0 10.1 13,5 17.1 0? 11.7
Level of education
No education 18.6 2.9 7.6 154 6.5 9.2
Primary 13.7 4.7 6.3 22.4 17.4 18.2
Secondary 5.7 4.1 4.3 5.6 17.6 15.7
University or higher 3.6 3.7 3.7 3.6 7.8 7.5
* Missing data.
Prevalence of Diabetes and Pre-Diabetes Dubai Diabetes Endocrinol ]
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among UAE nationals was 18.6%. This finding seems to
be more or less similar to the findings shown by a study in
Saudi Arabia (pre-diabetes was 9.0% and diabetes was
12.1%) [17].

The DHHS revealed that the highest prevalence of dia-
betes and pre-diabetes was among UAE nationals. The age
groups 50-59 and 60+ years has the highest prevalence,
which is similar to the results of several studies in Saudi
Arabia, Kuwait, and Oman [17-19].

Various risk factors are associated with higher rates of
diabetes. The results of the current DHHS show that the
risk factors of smoking, hypertension, obesity, and physi-
cal inactivity are all associated with a higher prevalence of
diabetes and pre-diabetes among UAE nationals as well as
expats. This matches what was previously observed in oth-
er studies in Saudi Arabia and Kuwait [20, 21]. Such find-
ings can be explained by metabolic changes predisposed
by long-term exposure to risk factors.

Male gender was associated with a higher prevalence of
diabetes compared to females, which is in line with the
ADA (American Diabetes Association) risk calculation
that considers being male as a risk factor for developing
diabetes [22]. A family history in this study was associated
with a higher prevalence of diabetes and pre-diabetes
among both UAE nationals and expats. A higher preva-
lence of diabetes was detected among low educational sta-
tus cohorts compared to those with a high level of educa-
tion, and the same is applicable regarding marital status,
which revealed a higher prevalence among separated
groups compared to other groups. It is important to note
that this subanalysis is not age adjusted and could poten-
tially be age related. In general, all of these associations are
in coherence with the findings of other existing studies in
the UAE [23].

Addressing the question of undiagnosed diabetes and
pre-diabetes was essential for the DHHS as the original
data depended only on known diabetes and, consequently,
the prevalence of diabetes was low in comparison with
other studies that utilised a screening test [14-16]. Indeed,
the IDF recognises the fact that, globally, there is a large
proportion of people with diabetes who are unaware of
their condition [7]. There are multiple tests recognised for
screening in various studies and diabetes guidelines.
HbA1c is recognised by the ADA as a diagnostic tool for
diabetes and pre-diabetes [22]. In DHHS 2014/17 this was
the preferred test for multiple logistics matters, including
the ability to complete the survey without needing to ask
the individuals to fast and/or have another blood test later,
which could have compromised rates of completion of the
survey. The affordability of HbAlc is usually an inhibiting
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factor when utilised as the screening test; however, we are
grateful that the cost of the test was included in the survey
supplementary budget from Dubai Health Authority.

Table 3 shows details of the variable parameters of un-
diagnosed versus diagnosed diabetes. Undiagnosed diabe-
tes in this survey was present in both UAE nationals and
expats at a rate of about 10%. The much higher level of
undiagnosed to diagnosed diabetes among expats could
be related to the reduced accessibility to healthcare ser-
vices that some expats have.

The study shows that males have a higher prevalence of
both diabetes and undiagnosed diabetes in both UAE na-
tionals and expats. Female expats also had higher rates of
undiagnosed diabetes, while the rate of undiagnosed dia-
betes was lower in female UAE nationals within Dubai,
which could be attributed to better healthcare seeking
among them as well as the routine practice of premarital
health checks.

The data from our study also show that rates of undi-
agnosed diabetes were high in the subgroups where the
diabetes prevalence is not expected to be high. This was
noted in those with normal BMI, non-smokers, those with
no family history of diabetes, as well as normotensive ex-
pats. This is probably related to more robust screening of
those who appear to have a higher risk of developing dia-
betes, such as those with a higher BMI, smokers, or hyper-
tensive individuals. Finally, having primary education was
associated with higher rates of undiagnosed diabetes in
Dubai UAE nationals. This was not seen in those with no
education of the same group. The explanation for such
variation is not clear.

Study Limitations

The study contained some limitations, such as missing
data, which may have led to data inadequacy and insufti-
ciency to make a powerful subgroup analysis. The com-
plex stratification of the data is another limitation, which
could have led to further restrictions in applying multi-
variate analyses.

Conclusions

The prevalence of diabetes and pre-diabetes among
the Dubai population in the study period was remarkably
high. Furthermore, a large proportion of people with di-
abetes or pre-diabetes are not aware of their diagnosis.
The results indicate that the prevalence of diabetes and
pre-diabetes is associated with multiple risk factors, such
as increasing age, male gender, hypertension, high BMI,
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and low or no education, as well as a positive family his-
tory for diabetes. Many of these risk factors can be mod-
ified to reduce the burden of diabetes in the coming

years. All efforts are required to provide robust screening

of those at risk, and strategies for prevention of diabetes

are needed to halt the progression of this important
health problem.
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