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Abstract 

Background/Objectives The United Arab Emirates (UAE) is a rapidly developing country. With the increase in aver-
age life-expectancy, high rates of consanguinity, and the adoption of a Western lifestyle, the burden of neurological 
disorders is expected to increase over the next few decades. Despite the importance of neurological disorders, there 
has not been a systematic review of published studies on the epidemiology of neurological disorders in the UAE.

Methods We searched for studies of incidence and/or prevalence of neurological disorders in the UAE published 
in English in MEDLINE, Google Scholar, Embase, and Scopus databases with no date restrictions up until 01 Octo-
ber 2023. Two authors independently assessed abstracts and full texts of possibly relevant papers, followed by data 
extraction from studies satisfying the eligibility criteria.

Results Eight articles (N = 2067 patients) were included, half reported incidence and prevalence of multiple sclerosis, 
with an average crude prevalence 56/100,000 and related demyelinating disorders. Others were related to headache, 
meningitis, cerebral venous thrombosis, and brain tumours.

Conclusion There is a distinct lack of data on the epidemiology of different neurological diseases in the UAE. Large 
population-based studies, ideally longitudinal, are required to provide accurate and reliable estimates of the incidence 
and prevalence of neurological disorders to help inform healthcare capacity planning.
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Introduction
The United Arab Emirates (UAE), which is part of the 
Gulf region, is a constitutional federation of seven emir-
ates: Abu Dhabi, Dubai, Sharjah, Ajman, Ras al Khaimah, 
Fujairah, and Umm al Quwain. The UAE has a population 

of ~ 9.5 million of which approximately 70% live in the 
emirates of Abu Dhabi and Dubai [1]. Around 90% of 
the population are expatriates [1]. Abu Dhabi is the larg-
est Emirate and is home to the capital city—Abu Dhabi. 
Since formation in 1971, the UAE leadership have wisely 
invested oil revenues to accelerate the growth of the 
finance, healthcare, and education sectors. Consequently, 
the UAE population has experienced significant improve-
ments in health and wealth leading to an increase in life 
expectancy and changes in the burden of disease profile, 
especially age-related neurological diseases [1, 2]. Cur-
rently, there is a distinct lack of population-based data 
on the epidemiology of important neurological diseases. 
The only available data for the UAE is from the Global 
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Burden of Disease (GBD) study which estimated the age-
standardised rate of disability-adjusted life years for all 
neurological disorders combined  to be 3647 per 100,000 
population in 2015 [3].The neurological-related deaths 
were estimated to be 160–219 per 100,000 population [3]. 
Despite improvements in healthcare, the burden of neu-
rological diseases in the UAE, especially among the Emi-
rati population, is expected to rise due to three important 
factors:

1. Aging population: The UAE population has a young 
age structure with only 1.7% of the population 
aged > 65 years. However, the proportion of the pop-
ulation, especially amongst Emiratis, aged > 65 years 
is expected to increase as the life expectancy has 
risen over the last few decades to 78 years [1]. This 
demographic change will increase the burden of age-
related neurological diseases such as stroke, Parkin-
son’s disease, and Alzheimer’s disease.

2. Genetic disorders: Consanguineous marriage, 
defined as marriage between relatives, leads to a 
higher rate of autosomal recessive disorders. The 
rate of consanguineous marriage amongst Emiratis 
in the UAE is approximately 50.5% [4]. The level of 
consanguinity was higher in the city of Al Ain in Abu 
Dhabi Emirate (54.2%) than in Dubai (40.0%) [4]. The 
commonest type of consanguineous marriage was 
between first cousins (26.2%) [4] whereas double first 
cousin marriages were less common (3.5%) [4].

3. Changing lifestyles: The rapid economic changes 
across the UAE led to increased rates of urbanisa-
tion and the adoption of Western lifestyles, including 
excessive caloric intake, an unhealthy diet, and a lack 
of physical activity [2]. This trend has led to increases 
in metabolic risk factors such as excess adiposity, 
hyperglycaemia, and hypertension [5, 6] and conse-
quently a high prevalence of diabetes amongst the 
expatriate and Emirati populations [7–9]. In 2021, 
the estimated age-adjusted prevalence of diabetes 
in adults (20–79 years) in the UAE was ≥ 12% [10]. 
These changes will most likely have a great effect on 
increasing the burden of neurological diseases such 
as stroke and dementia.

To the best of our knowledge, this study represents the 
first systematic evaluation of published studies on the 
incidence and the prevalence of neurological disorders in 
the UAE.

Methods
This paper has been written in accordance with the Pre-
ferred Reporting Items for Systematic reviews and Meta-
Analyses (PRISMA) guidelines [11]. The study authors 

followed the standardised review methodology used in 
previous systematic reviews [11].

Study design
A systematic review was conducted on epidemiological 
studies of neurological disease in the UAE according to 
the PRISMA guidelines.

Eligibility Criteria
Studies were included if they: (1) were published in Eng-
lish (or an English translation was available) with no date 
restrictions; (2) contained incidence and/or prevalence 
data on neurological diseases in the UAE population. 
Studies that did not meet both criteria were excluded. 
No exclusions for age, sex, or setting were applied. Both 
cross-sectional and longitudinal studies were eligible for 
inclusion.

Information Sources and Literature Search
The literature search was performed in MEDLINE, 
Google Scholar, Embase, and Scopus and the reference 
lists of each retrieved paper were searched manually 
for additional studies. We conducted a manual search 
by the authors’ name of all retrieved studies to identify 
additional studies. In collaboration with a research librar-
ian, we conducted a broad literature search of poten-
tially relevant papers (published on or before October 
1st, 2023) on MEDLINE, Google Scholar, Embase, and 
Scopus using a combination of MeSH search terms and 
keywords to minimize the likelihood of missing evidence: 
related studies were conducted using ‘United Arab Emir-
ates’ combined with ‘incidence’, ‘prevalence’, ‘epidemi-
ology’, ‘neurology’, ‘neurological diseases’, ‘neurological 
disorders’, ‘stroke’, ‘epilepsy’, ‘headache’, ‘multiple sclero-
sis’, ‘Parkinson’s disease’, and ‘dementia’ as query terms. 
The title and abstract of studies or the full text if neces-
sary was reviewed to identify all relevant publications. 
In addition, the references in all relevant papers were 
reviewed for any additional publications. Only studies 
with data on the incidence and/or prevalence of neuro-
logical disorders published and written in English were 
included. We also searched Internet search engines and 
hand-searched the reference lists of previous systematic 
reviews on the topic and of all included studies.

Study Selection
Two independent reviewers (HB and TL) manually 
screened the titles and abstracts of  studies retrieved 
from the search and removed duplicates. Studies con-
sidered eligible  for full text screening were retrieved for 
full text review. Any conflicts were resolved by discussion 
between the two researchers.
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Data Collection Process and Data Items
Data from each paper satisfying the inclusion criteria 
was extracted manually by one reviewer (HB) into a pre-
defined Excel file. One reviewer (TL) independently dou-
ble-checked the accuracy of the data extracted that was 
entered into a summary table in the following categories: 
Study, Neurological Disorder, Studied Population (N; 
% male; mean ± SD age, years), Data Collection Year(s), 
Diagnostic Criteria, Study Design and Setting, Preva-
lence (per 100,000; 95% confidence intervals), and Inci-
dence (per 100,000 per year; 95% confidence intervals).

Risk of Bias in Individual Studies
Both authors independently assessed the risk of bias of 
included studies using an adapted and modified version 
of the Newcastle–Ottawa Scale (NOS) [12] or observa-
tional studies specific to the context of this review (Sup-
plementary File 1). The NOS was adapted and modified 
to assess the risk of bias in cross-sectional studies and 
retrospective chart reviews that were estimating preva-
lence and/or incidence for neurological diseases. Spe-
cifically, the NOS assessed the risk of bias across six 
domains (selection bias, sample size, outcome ascertain-
ment, denominator bias, missing data/exclusion, statisti-
cal methods) on a three-point Likert scale 1 = ‘Low Risk’, 
2 = ‘Moderate Risk’, and 3 = ‘High Risk’. The adapted and 
modified tool provided specific descriptions and exam-
ples of low, moderate, and high risk for each domain. 
The modified and adapted NOS was used to evaluate the 
potential risk of bias within and across studies for differ-
ent domains to develop a general conclusion about the 
possible sources of bias on a per study and per domain 
basis for the included studies. Discrepancies in risk of 
bias domain rating between assessors were resolved 
through discussion.

Summary Measures
This systematic review conducted a narrative synthesis of 
the included studies and reported the estimated preva-
lence and/or incidence of neurological diseases by study 
in the total UAE population and amongst expatriate and 
Emirati sub-populations (when available).

Results
Eight articles satisfied the inclusion criteria (Fig. 1) with 
a total sample size of 2067 patients with neurological dis-
eases from 1984 to 2017 (Table 1). Six studies were ret-
rospective [13–18] with two designed as cross sectional 
studies [19, 20]. Half of the articles reported incidence 
and prevalence of multiple sclerosis (MS) and related 
demyelinating disorders [13–16]. All the MS studies used 
the McDonald criteria as the diagnostic tool [13–15]. 

Other studies were related to headache [20], meningitis 
[17], cerebral venous thrombosis [18], and brain tumours 
[19]. Two of the studies reported only paediatric data [15, 
20].

All the studies are summarised in Table 1.

Risk of Bias Within Studies
Only three studies (N = 3) were rated low risk of selec-
tion bias and two studies were rated low risk of bias for 
sample size. The majority of studies (six) were rated low 
risk for outcome ascertainment bias. Only one study was 
rated low risk for denominator bias with five and two 
studies rated as moderate and high risk, respectively. Six 
studies were rated moderate risk for missing data/exclu-
sion and three studies were rated as low risk for statistical 
analysis (Supplementary Table 1).

Discussion
This study is the first systematic evaluation of the epide-
miology of neurological diseases in the UAE. The review 
found limited data on the incidence and prevalence of 
various neurological disorders in UAE. There is no data 
available on some of the major neurological disorders 
such as arterial stroke, dementia, epilepsy, motor neuron 
disease, myasthenia gravis or Parkinson’s disease. Most 
of the studies are retrospective, hospital based, and two 
studies looked specifically at paediatric populations.

Two studies reported the incidence and prevalence of 
MS in the UAE population mainly in the Emirati popula-
tion [13, 14]. One study from Dubai and the other from 
Abu Dhabi Emirate and both showed an MS incidence 
of 6–6.8 per 100,000 per year in the Emirati population 
[13, 14]. The reported incidence of MS in Emiratis was 
higher than the overall estimated incidence in the Gulf 
region (defined as the region which includes the follow-
ing 8 countries: Bahrain, Iran, Iraq, Kuwait, Oman, Qatar, 
Saudi Arabia, and the UAE) of 5 per 100,000 per year 
[21]. The prevalence of MS in Dubai (54.7 per 100,000) 
and Abu Dhabi (57.1 per 100,000 and 64.4 per 100,000 
when standardised for age) in the Emirati population 
was higher than the overall prevalence in the Gulf region 
(39.3 per 100,000) [21] and in the Arab countries (3.4–42 
per 100,000) [22] but within the reported MS prevalence 
from the GBD MS study and the MS Atlas [23, 24]. This 
could be due to better MS surveillance or detection in the 
UAE compared to some other Arab countries. Further-
more, the prevalence of MS among the Emirati popula-
tion was higher than median prevalence of the estimated 
global prevalence of 30 per 100,000 but lower than the 
prevalence in North American and some parts of North 
Europe [25]. Several environmental risk factors was pro-
posed as possible explanations to the relatively high inci-
dence and prevalence of MS in the Gulf region which 
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includes; vitamin D deficiency, obesity, smoking, Epstein-
Barr virus, and lifestyle modernisation [20]. However, 
comparing incidence and prevalence between countries 
and even within a country, especially over time, has limi-
tations [20, 21]. Factors contributing to this variation 
include evolving diagnostic criteria, different method-
ology, standard and accessibility to health care services, 
and referral bias [22]. Further, population-based longitu-
dinal epidemiological studies in the UAE are needed to 
address the question of whether there is increase in the 
incidence and prevalence of MS which has been reported 
in other countries and regions in the world [22, 26–28].

Dash et al. reported reduced incidence of meningitis in 
Al-Ain district in UAE from 2000–2005 with a significant 
reduction in the incidence of Haemophilus influenzae 
type b after the introduction of the national immunisa-
tion programme [17]. However, they concluded that 
“Improved methods of bacterial detection including isolate 

serotyping must be made available in order to further 
reduce mortality and morbidity from meningitis [17]”. No 
further studies were conducted to assess whether there 
has been further reduction in the incidence, morbid-
ity, and mortality from meningitis. Therefore, there is an 
urgent need for continued research to assess the tempo-
ral changes in the burden and mortality associated with 
meningitis in the UAE.

Our review found only one study related to cerebro-
vascular diseases. A retrospective review of medical 
records in a single hospital in Dubai showed an average 
frequency of 6.6 cerebral venous thrombosis per 100,000 
population [18]. The frequency increased during the hot-
test months of the year probably due to dehydration [18]. 
Anaemia and polycythaemia were strongly associated 
with a thrombotic event [18]. The authors suggested that 
the reported incidence rate was lower than population-
based studies reported elsewhere and suggested that 

Fig. 1 Literature search flowchart
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larger longitudinal studies are needed [18]. The only data 
on arterial stroke from UAE was published in the GBD 
Stroke study which showed an incidence of all strokes in 
the UAE at ≥ 218.3 per 100,000 population which repre-
sent the highest global rate [29]. The incidence of ischae-
mic stroke was reported by the same study at ≥ 15.5 per 
100,000 population which again represents the highest 
global rate [29]. On the contrary the incidence of intrac-
erebral haemorrhage and subarachnoid haemorrhage was 
reported as 39.7- < 48.6 and 11- < 13.3 per 100,000 popu-
lation respectively which is on the lower side in com-
parison with other countries [29].These results should 
be used as guidance when planning further studies in 
the UAE, for example exploring the reasons leading to 
the high incidence of ischaemic stroke, with low rate of 
haemorrhagic stroke in comparison with other countries. 
We are of the opinion that urgent arterial stroke epidemi-
ological studies are needed to address such an important 
preventable disease.

The analysis of 756 cases with primary malignant brain 
tumour using the hospital cancer registry at Tawam hos-
pital, in Al Ain city (the first cancer referral hospital in 
the UAE), showed the highest incidence rate was in 2008 
(1.04 per 100,000) with declining rates thereafter (0.40 
per 100,000 in 2017) [19]. A rapid increase in the UAE 
expatriate population and the creation of another can-
cer registry in Dubai were suggested as possible expla-
nations suggesting that changing population dynamics 
and increased detection might account for the observed 
changes [19]. Establishing a UAE-wide registry with a 
clear differentiation between the Emirati and expatriate 
populations will help in understanding the brain tumour 
incidence trend in the UAE.

The population structure of the UAE is unusual but has 
some similarity with other Arab Gulf countries (Bahrain, 
Kuwait, Oman, Qatar, and Saudi Arabia) where expatri-
ates constitute a significant portion of the population 
(approximately 90% of the UAE population are expatri-
ates [2]). Most expatriates are young males from South 
Asian countries working in the construction sector or 
other physically demanding occupations. These jobs 
require a certain level of health and occupational fitness 
which could lead to a “healthy worker effect” and the 
prevalence or incidence of neurological diseases is likely 
to be lower amongst expatriates compared to the same 
aged adults in their home countries. Also, the expatriate 
population are highly mobile and likely to return to their 
home country once they are diagnosed with a chronic 
illness to seek treatment due to accessibility and/or cost 
of the healthcare services in the UAE. Epidemiological 
data from Emirati and expatriate populations, taking in 
consideration the structure of the population, will help 
in planning and delivering health services. However, 

detailed epidemiological studies of the Emirati popula-
tion, which are young and relatively static and homog-
enous, will add to the body of knowledge and help in 
understanding the epidemiology of neurological disor-
ders including the incidence, prevalence, clinical pres-
entation, disability and quality of life prognosis, survival, 
and treatment outcomes.

The only available epidemiological data on headache, 
epilepsy and Parkinson’s disease is published by vari-
ous GBD studies [30–32]. For epilepsy the estimated 
age-standardised prevalence was report at 380- < 430 
per 100,000 population in 2016 [30], and 100- < 110 for 
Parkinson’s disease [32]. Both rates are in the middle 
range in comparison with other countries [30, 32]. For 
migraine and tension headache the estimated age-stand-
ardised prevalence was report at 13,000- < 14,000 and 
25,000- < 27,000 per 100,000 population in 2016, respec-
tively [31]. Again, both rates are in the middle range when 
compared with other countries [31]. There are several 
limitations in the GBD studies, such as, “original epide-
miological data were not available for all countries” [30], 
and “Methodological differences for determining preva-
lence and study shortcomings might result in estimates 
that vary considerably” [32]. However, such data can be 
used as guidance to the burden of various neurological 
disorders in the UAE until further epidemiological stud-
ies take place as original data from the UAE is missing.

The risk of bias assessment highlighted several com-
mon methodological limitations in the eight included 
studies. Firstly, the use of cross-sectional or retrospec-
tive chart review study designs that did not collect or 
have access to important socio-demographic data that 
might be useful to healthcare planners. Secondly, recruit-
ment of patients or use of data from single sites or single 
emirates that might create a selection bias whereby the 
included patients do not reflect all patients in the UAE 
with a specific neurological disease. Finally, the popula-
tion data used for the denominator in the calculation of 
prevalence/incidence estimates was not from fully enu-
merated census data at the emirate or country level and/
or from a different time period to the case recruitment/
diagnosis. As such, this review has highlighted the need 
for well-designed, adequately powered prospective stud-
ies in order to provide accurate and reliable incidence 
estimates of important neurological diseases in the UAE. 
One cost-effective approach would be to develop neu-
rological disease registries with data linkage to nation-
ally representative census, education, and employment 
databases.

In conclusion, this systematic review shows a clear 
deficit in incidence and prevalence data regarding differ-
ent neurological diseases in the UAE. Consequently, it is 
not possible to provide an accurate and reliable estimate 
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of the burden of neurological disorders in the country. 
Therefore, there are significant opportunities for further 
well-designed prospective communicate-based epidemi-
ological studies on a larger scale than currently reported 
in the UAE. National registries of major neurological dis-
eases such as stroke, epilepsy, MS, and Parkinson’s dis-
ease for the Emirati population could be the first step to 
establish proper epidemiological research. Such research 
would enhance our understanding and potentially the 
management of major neurological disorders in UAE, the 
Gulf region, Arab countries, and globally.
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