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ABSTRACT Research exploring the status of serum vitamin D levels in the populations of countries bordering the 
Arabian Gulf shows a high prevalence of vitamin D deficiency/insufficiency. These reports were usually drawn 
from small samples unlikely to be representative of the population. We explored serum vitamin D level in a large 
sample (7924) of patients who were given a blood test to check their vitamin D status on their first consultation at 
a day surgery hospital in Dubai. The overall mean level of 25(OH) D was ~ 20 ng/mL Deficiency was found among 
all age groups, in both sexes and in both local and non-local populations: overall 85.4% were vitamin D deficient, 
12.5% showed insufficient serum vitamin D level, and only 2.1% had an appropriate level. In the multivariate 
model, serum vitamin D concentrations were positively correlated with male sex, local population and the 17−31 
years age group. 

احلالة املصلية لفيتامني )د( لدى سكان اإلمارات العربية املتحدة
قيرص يامني، محدي األدهم

اخلالصــة: ُتظهــر األبحــاث املعنيــة باستكشــاف حالــة "املســتويات املصليــة لفيتامــني د" عنــد ســكان البلــدان املطلــة عــى اخلليــج انتشــارًا واســعًا 
ــر تســتخَلص - عــادة - مــن عينــات صغــرة ُيســتبعد أن تكــون ممثِّلــة للســكان.  ــه. وكانــت هــذه التقاري لنقــص الفيتامــني )د( أو عــدم كفايت
فقمنــا بالتحــري عــن املســتوى املصــي لفيتامــني )د( لــدى عينــة كبــرة )7924( مــن املــرىض الذيــن أجــري هلــم حتليــل دم ملعرفــة حالــة الفيتامــني 
)د( لدهيــم يف أول استشــارة هلــم يف أحــد مستشــفيات جراحــة اليــوم الواحــد يف ديب. فــكان املســتوى الوســطي اإلمجــايل لـــ OH) D( 25 قرابــة 
20 نانوجرام/مليليــر. وُوجــد أن هنــاك نقصــًا لــدى مجيــع الفئــات العمريــة مــن كال اجلنســني بــني الســكان املحليــني وغــر املحليــني عــى حــد 

ــة يف املســتوى املصــي لفيتامــني  ســواء: فباإلمجــال كان % 85.4 مــن الســكان لدهيــم نقــص يف الفيتامــني )د(، بينــا كان لــدى % 12.5 عــدم كفاي
)د(، كــا كان املســتوى مالئــًا لــدى % 2.1 فقــط. ويف نمــوذج متعــدد املتغــرات كانــت هنــاك عالقــة طرديــة بــني الركيــزات املصليــة لفيتامــني 

)د( يف املصــل وبــني الذكــورة والســكان املحليــني والفئــة العمريــة 31−17 ســنة.

Statut en vitamine D sérique de la population des Émirats arabes unis

RÉSUMÉ Les travaux de recherche se penchant sur le statut des concentrations sériques de vitamine  D dans les 
populations des pays bordant le Golfe arabique montrent une forte prévalence de la carence/l’insuffisance en 
vitamine D. Ces rapports s’appuyaient habituellement sur de petits échantillons qui n’étaient certainement pas 
représentatifs de la population. Nous avons étudié la concentration en vitamine D dans un grand échantillon 
de patients (7924) qui ont été soumis à un examen sanguin pour vérifier leur statut en vitamine  D lors de leur 
première consultation dans un hôpital chirurgical de jour de Dubaï. La concentration moyenne globale de 
25(OH) D était d’environ 20 ng/mL. Une carence a été observée dans tous les groupes d’âge, pour les deux 
sexes et dans les populations locales et non locales. Globalement, 85,4 % d’entre eux avaient une carence en 
vitamine D, 12,5 % montraient une concentration sérique en vitamine D insuffisante, et seulement 2,1 % avaient 
une concentration adéquate. Dans le modèle multivarié, les concentrations sériques de vitamine  D avaient une 
corrélation positive avec le sexe masculin, la population locale et le groupe d’âge des  17-31 ans. 
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Introduction 

The role of vitamin D (25(OH) D) in 
maintaining optimal health has been 
well documented and deficiency has 
been linked to a spectrum of conditions 
such as autoimmune disorders, cancer, 
osteoporosis, cardiovascular disease 
and obesity (1). Epidemic low levels 
are reported from around the globe, 
regardless of sex and age (2−4). Besides 
a suboptimal consumption of foods 
containing vitamin D such as fish and 
fortified milk, limited sun exposure is 
considered the major cause of vitamin 
D deficiency (4). Populations at risk 
are mainly those having minimal out-
door activities such as indoor workers 
and students. Extensive clothing or 
extensive sunscreen application are also 
considered major risk factors (2,5,6).

Reports of prevalence of vitamin D 
insufficiency/deficiency in countries 
bordering the Persian Gulf are indica-
tive of a serious health issue (7−9). 
Vitamin D insufficiency (30−50 ng/
mL) has been reported in up to 80% of 
Saudi Arabian girls and women (10) 
and Kuwaiti women (11), and in up to 
90% of the population of Qatar (12) 
and the female population in the United 
Arab Emirates (13). The United Arab 
Emirates has an average of 10 hours 
of sunshine per day, which should fa-
vour vitamin D synthesis all year round 
(2,14). 

Many studies on vitamin D status 
have been published from universities 
and research centres in the United Arab 
Emirates (14−21). In all those studies, 
sample size was generally too small for 
an accurate estimation of the prevalence 
of vitamin D insufficiency/deficiency in 
the population. 

Population-based data on the status 
of vitamin D in the United Arab Emir-
ates are lacking. Therefore, the aim of 
this retrospective study was to gener-
ate overall, sex-based, age-based and 
nationality-based prevalence estimates 
of vitamin D status among the local 

population and the residents of Dubai 
from a very large sample. 

Methods 

Setting 

This cross-sectional retrospective study 
was conducted at Emirates Hospital, 
a day surgery hospital in Dubai where 
almost all surgeries are elective. In ad-
dition to surgical specialties, medical 
expertise such endocrinology, internal 
medicine, dermatology and cardiology 
are available. The hospital is located in 
an urban community and patients’ na-
tionalities reflect the wide diversity of 
the Dubai population. 

The study was approved by the ethi-
cal committee of the institution. 

Sample and data extraction

Data values for 25(OH) D level tested 
at the first medical consultation were 
collected retrospectively from the hos-
pital laboratory’s information system 
between February 2012 and January 
2014. Blood results at follow-up con-
sultations were excluded. The clinical 
rationale for the blood test was not 
retrieved, nor was the specialty of the 
treating doctor.

Blood testing and 
measurement 

We used serum 25(OH) D level as 
an indicator of vitamin D status (22). 
Blood specimen collection and analysis 
are done systematically at the hospital 
and follow rigorous protocols. Blood 
samples were sent to the laboratory 
within 30 minutes of drawing, where 
they underwent standardized (quality 
controlled) analyses, blood clotting for 
30 minutes followed by centrifugation 
for 20 minutes. Serum 25(OH) D 
concentrations were measured by im-
munofluorescence (Liaison XL) with a 
cut-off level for 25(OH) D of < 30 ng/
mL (1). Vitamin D status was defined 
as: deficiency 25(OH) D < 30 ng/mL; 

insufficiency 30–50 ng/mL; and suf-
ficiency > 50 ng/mL.

Outcomes

The overall vitamin D mean value in 
our sample was set as the first primary 
outcome. Other primary outcomes 
were the mean values related to age, 
nationality and sex. We defined 2 na-
tionality groups: the local group, which 
comprised patients with United Arab 
Emirates nationality and the non-local 
group comprising all other nationali-
ties. We divided our sample into 4 age 
categories (1–16 years, 17–31 years, 
32–46 years and 47–92 years).

We did not include body mass index 
(BMI) as a variable because weight is 
not documented in the system.

As a secondary outcome, we 
searched for any correlation between 
vitamin D serum levels and each of our 
3 predefined variables. 

Data analysis

The overall mean values for 25(OH) D 
for each variable were first computed. 
Then the Pearson test was used to 
investigate any correlation. We used 
simple and multiple linear regression 
tests to look for possible relationships. 
Two-tailed P-values were recorded and 
P-value < 0.05 was considered statisti-
cally significant. Statistical operations 
were done using StatsDirect, version 
2.7.8 (Altrincham, United Kingdom).

Results 

Demographic characteristics

Vitamin D results were retrieved from 
a total of 7924 patients attending their 
first consultation at the hospital (Table 
1). A large proportion of the patients in 
our sample, 6787 (85.8%), were non-
local, i.e. of various nationalities. Patients 
aged 32−46 years made up largest age 
group, 4097 (51.7%). Overall mean age 
was 37 years



EMHJ • Vol. 22 No. 9 • 2016 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

684

Overall and variable-based 
mean values of vitamin D

The overall mean serum vitamin D 
level was 19.9 [standard deviation (SD) 
11.3] ng/mL (Table 1). The lower 
quartile was 11.9 ng/mL and the upper 
quartile was 25.2 ng/mL. The youngest 
and oldest age groups had the high-
est mean vitamin D values (Table 1). 
Vitamin D level was ≥30 ng/mL among 
13.7% of the males in our sample and 
15.2% of the females.

We found that 1384 (17.5%) pa-
tients had vitamin levels ≤ 10 ng/mL, 
3176 (40%) having 10 < 25(OH) D ≤ 
20, 2207 (27.8%) patients having 20 < 
25(OH) D ≤ 30, 757 (9.6%) patients 
having 30 < 25(OH) D ≤ 40, 239 (3%) 
patients having 40 < 25(OH) D ≤ 50, 
96 (1.2%) patients having 50 < 25(OH) 
D ≤ 60, and 64 (0.9%) patients having 
25(OH) D > 60. Thus, 6767 (85.4%) 
were vitamin D deficient, 996 (12.5%) 
had an insufficient level of vitamin D, 
and only 160 (2.1%) had an appropriate 
serum vitamin D level (Table 1). 

Correlation with gender, 
ancestry and age

Correlation with sex of the patient 
yielded a significant difference between 
males and females: males had lower 
serum vitamin D levels than females (r = 
0.028, CI: 0.006−0.050, P = 0.01). Cor-
relation with nationality yielded a highly 
significant difference between local and 
non-local populations: the local popula-
tion showed lower serum vitamin D 
levels than the non-local (r = 0.11, CI: 
0.093−0.136, P = < 0.0001). Correlation 
with age also yielded highly significant 
differences in relation to age group (r = 
0.08, CI: 0.057−0.101, P < 0.0001). The 
mean level of serum vitamin D in our 
youngest age group, where the majority 
were above the age of 8 years, was 22.3 
ng/mL

A multiple regression test including 
all 3 variables yielded r2 = 2% (r = 0.14, 
P < 0.0001). Age group of 17–31, males 
and locals yielded positive correlation in 
the model. A summary of the regression 
analysis results are given in Table 2.

Discussion

Summary and interpretation 
of main results
To our knowledge, it is the first study 
carried out in the United Arab Emir-
ates with such a large size sample. The 
majority of the population in this study 
were vitamin D deficient (overall mean 
≈ 20 ng/mL), and this was seen in 
all age groups and in both sexes. The 
results indicate an alarming serum vi-
tamin D level among the population 
when compared with other Emirati 
reports (13−21), with just around 2% 
of patients attending their first consulta-
tion showing an appropriate level. For 
instance, the mean level of vitamin D 
in our paediatric population, where the 
majority were above the age of 8 years, 
was 22.3 ng/mL, reflecting a deficiency 
when compared with the insufficient 
value of 35.3 ng/mL reported by Rajah 
et al. among 48 children in the same 
age group living in Abu Dhabi (20). 
Furthermore, out of a sample of 315 
healthy adolescents residing in Al Ain 
city, Muhairi et al. reported vitamin D 
concentration of less than 25 ng/mL in 
65% (23). 

Table 1. Characteristics of the sample and low serum vitamin D prevalence/correlation values, United Arab Emirates, 
2012–2014

Variable No. (%) 25(OH) D mean (SD) 
ng/mL

Correlation 

r value CI P

Total 7924 (100) 19.9 (11.3) NA NA NA

Males 2418 (30.5) 20.6 (11.3)
0.028 0.006−0.050 0.01

Females 5506 (69.5) 19.8 (11.29)

Locals 1137 (14.3) 19.1 (11.1)
0.11 0 0.093−0.136 0.0001

Non-locals 6787 (85.7) 20.07 (11.3)

Age (years)

0−16 425 (5.3) 22.3 (0.1)

0.080 0.057−0.101 < 0.0001
17−31 1944 (24.5) 17.8 (11.4)

32−46 4097 (51.7) 19.8 (11.0)

> 47 1458 (18.4) 22.1 (11.5)

25(OH) D (ng/mL)

< 30 6767 (85.4) NA NA NA NA

30–50 996 (12.5) NA NA NA NA

> 50 161 (2.1) NA NA NA NA

NA = not appropriate
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Our results showed that vitamin D 
deficiency was significantly associated 
with the 17−31 years age group, males 
and Emirati nationality. None of the 
variables was found to be a confounder; 
the coefficient associated with each vari-
able in simple linear regression tests did 
not change significantly from that found 
in the multiple linear regression tests for 
each variable. The number of females 
in our study sample was significantly 
higher than males (70% female, 30% 
male); we found that deficiency was 
associated with male sex, emphasizing 
the epidemic aspect of the deficiency. 
In this part of the world where osteo-
porosis and vitamin D deficiency are 
mostly investigated among women, this 
study should encourage physicians to 
consider this issue as highly prevalent in 
men, and our findings provide a ration-
ale for mass screening among the male 
population as well as females.

Although we found a significant cor-
relation between each of those variable 
and mean 25(OH) D level, the multiple 
linear regression test yielded an r2 of 
only 2%, meaning that only 2% of the 
variations in 25(OH) D values is ex-
plained by this model. This result is in 
accordance with current knowledge, i.e. 
that the most important variable for an 
appropriate vitamin D blood level is sun 
exposure (20).

It is hoped the results of this study 
will encourage decision-makers to 
tackle this treatable medical condition, 
and efforts should be coordinated at 
the highest national level. While sun 

exposure is the main source of vitamin 
D, countermeasures for preventing de-
ficiency and maintaining an appropriate 
serum level among residents should be 
within reach in this sunny country. 

Limitations 
A possible limitation in this study is the 
lack of information regarding the clinical 
presentation of the patients. However, 
the correlation between the clinical 
presentation and serum 25(OH) D 
level was not within the scope of the 
study. In fact, our findings indicate that 
for whatever clinical reason, a great 
majority of patients who seek medical 
advice for the first time are 25(OH) 
D deficient; the upper quartile of the 
overall mean value was 25.2. Moreover, 
it is very likely that a number of these pa-
tients were examined and treated some 
time in their life in other health care 
facilities. Therefore, the mean values 
generated in our study could be even 
lower if data on such patients were not 
included. This fact should alert health 
care professionals of the seriousness of 
issues such as non-compliance or lack 
of awareness of the role of vitamin D in 
maintaining optimal health by patients 
in this region of the world. 

Since a statistical estimate drawn 
from a larger sample will reflect more 
accurately the true estimate in a popula-
tion, the difference between sex-based 
prevalence values found in this study 
could be biased since the number 
of females in the sample was double 
the number of males. However, the 

results indicate that vitamin D deficien-
cy among males is at least as prevalent 
as in females. 

Due to its predefined limited scope, 
this study did not check for other 
potential risk factors such as diet and 
sun exposure. We could not verify the 
nationalities of the non-local popula-
tion to look for any differences within 
that group. Additionally, the study was 
conducted in a private hospital in Dubai 
where mostly insured patients access 
the medical care. On the other hand, 
due to the settings of our institution, our 
relatively young patients, 82% under 
46 years, very seldom have severely im-
paired health conditions such as chronic 
renal or liver failure, which could result 
in decreased conversion to the active 
form of vitamin D (24). Checking for 
vitamin D level is very commonly re-
quested by both patients and doctors in 
our hospital. Furthermore, it is difficult 
to distinguish between healthy people 
and patients in regard to this condition; 
as mentioned above, previous studies 
have reported frequencies of up to 90% 
vitamin D deficiency/insufficiency in 
“healthy” subjects (12,13).

Nevertheless, although our results 
may not be generalizable to the whole 
population of the United Arab Emirates, 
the large sample size should reduce the 
impact of this limitation to a minimum. 
Funding: None.
Competing interests: None declared

Table 2. Summary of simple and multiple regression analyses for serum vitamin D level, United Arab Emirates, 2012–2014

Variable Equation Two-sided P Notes 
Age Result = 0.07094 age + 17.283366 < 0.0001 NA

Sex Result = 0.691757 sex + 19.454921 0.01 Male = 0
Female = 1

Nationality Result = 3.717087 local + 16.747169 < 0.0001 Non-local = 1
Local = 0

Age + sex + nationality Result = 13.465351 +0.900458 sex +3.745023 Local 
+0.070404 age

< 0.0001 NA

NA =  not appropriate.
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