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Abstract

Background: In 2015, the first nationwide, multicenter Multiple Sclerosis (MS) registry was initiated in the Kingdom
of Saudi Arabia (KSA) mainly with an objective to describe current epidemiology, disease patterns, and clinical
characteristics of MS in Saudi Arabia. This article aimed to report initial findings of the registry and regional
prevalence of MS.

Method: In 2015, a national MS registry was launched in KSA to register all MS patient with confirmed diagnosis
according to the 2010 McDonald Criteria. The registry aimed to identify and recruit all healthcare facilities treating
MS patients in the Kingdom, and collect data such as demographics, clinical characteristics (disease onset,
diagnosis, presentation of symptoms at onset, disease course, relapse rate, and disability measures), family history,
and treatments. All the included sites have obtained IRB/EC approvals for participating in the registry. Currently, the
registry includes 20 hospitals from different regions across the Kingdom. The Projected prevalence was calculated
based on the assumption that the number of diagnosed MS cases in participating hospitals (in each region) is
similar to the number of cases in remaining nonparticipant hospitals in the same region.

Results: As of September 2018, the registry has included 20 hospitals from the different regions across the
Kingdom and has collected comprehensive data on 2516 patients from those hospitals, with median age 32
(Range: 11–63) and 66.5% being females. The reported prevalence of MS for those hospitals was estimated to be
7.70/100,000 population and 11.80/100,000 Saudi nationals. Based on the assumption made earlier, we projected
the prevalence for each region and for the country as a whole. The overall prevalence of MS at the country level
was reported to be 40.40/100,000 total population and 61.95/100,000 Saudi nationals. Around 3 out of every 4
patients (77.5%) were 40 years of age or younger. Female to male ratio was 2:1. The prevalence was higher among
females, young and educated individuals across all five regions of Saudi Arabia.

Conclusion: The prevalence of MS has significantly increased in Saudi Arabia but is still much lower than that in
the western and other neighboring countries like Kuwait, Qatar, and the UAE. However, compared to the past rates,
Saudi Arabia’s projected prevalence of MS through this national study is 40.40/100,000 population, putting the
Kingdom above the low risk zone as per Kurtzke classification. The projected prevalence was estimated to be much
higher among Saudi nationals (61.95/100,000 Saudi-nationals). The prevalence was higher among female, younger
and educated individuals. Further studies are needed to assess the risk factors associated with increased prevalence
in Saudi Arabia.
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Background
Multiple sclerosis (MS) is one of the most common in-
flammatory neurological disorders with the global
prevalence of 33/100,000. Prevalence has increased sub-
stantially in many regions since 1990, especially in vari-
ous low and middle income countries across the globe
imposing a significant economical and health care bur-
den [1–3]. MS is potentially a progressive disease of cen-
tral nervous system that leads to life-long disabilities and
impacting the productivity of individuals affected and
patient and family quality of life. Many patients with
multiple sclerosis enter a progressive phase of the dis-
ease one to two decades after onset. Common neuro-
logical manifestations include vision impairment, loss of
co-ordination and balance, fatigue, pain, bladder dys-
function, cognitive dysfunction, numbness, weakness
and mood changes [4, 5].
Pathophysiology of MS is complex and is considered

as an autoimmune disease triggered by auto-reactive
CD4 and helper T cells causing demyelination. However
genetic and infectious factors have been reported by
many studies [6, 7]. Genetic disposition is also reported
for MS, females being more affected compared to males
[8]. With respect to age, prevalence of MS increased
after adolescence, reaching a peak between 25 and 35
years. Other environmental factors such as vitamin D
levels, obesity, and certain early childhood exposure to
infectious agents, smoking, and certain other modifiable
risk factors are associated with increased risk of MS. [9]
As per Kurtzke classification, prevalence of MS in the

Gulf region is marked as low-risk zone, however recent
data have shown marked increased in the prevalence of
MS, nearly 31–55 MS per 100,0000 individuals [10]. The
increased prevalence in the Gulf region could be associ-
ated with change in lifestyle conditions, vitamin D defi-
ciency and parental consanguinity as reported by few
studies [11, 12]. However, the lack of a central MS regis-
try and long term follow-up epidemiological studies,
make it difficult to understand the actual prevalence and
associated factors related to the increasing number of
MS cases in the region.
Unlike neighboring Gulf countries (ex. UAE, Qatar, &

Kuwait), the prevalence of MS was not as high in Saudi
Arabia, and MS was not considered as a significant con-
cern in the Kingdom compared to western and other
gulf countries, mainly because the lack of data and
underreporting of cases [11]. In the period of 2015–
2018, the first nationwide, multicenter MS registry was
initiated in the Kingdom mainly with the objective to de-
scribe current epidemiology, disease patterns, and clin-
ical characteristics of MS in Saudi Arabia. The data
reported increased prevalence of MS in the Kingdom,
which is alarming and warrants an immediate public
health action [13].

This article aimed to report initial findings of the na-
tional registry regarding the prevalence of MS, which in
turn would be a valuable repository of information on
the characteristics and long-term course of MS in the
Kingdom. Reporting the actual burden of MS by using
these cross sectional and longitudinal databases aim to
offer significant information that can promote a better
understanding of the prognosis and risk-factors, as well
as serve as an essential guide for both socioeconomic
and clinical decision-making. It offers insights into the
progression and process of the disease, together with its
effect on the morbidity, quality of life and functional sta-
tus of the patients. Patients’ registries are, in general, a
valuable source of information as they provide signifi-
cant data about a disease/disorder that cannot be other-
wise captured.

Method
In 2015, a national MS registry was launched in Saudi
Arabia to register all patients with confirmed MS diag-
nosis according to the 2010 McDonald Criteria. The
registry managed by a steering committee (consisting of
three main investigators) and a scientific committee
(consisting of 10 neurologists from different sites across
the different regions in the Kingdom). The study was
carried out as a cross-sectional study, with an aim to
identify and recruit all healthcare facilities in the King-
dom and collect disease-related data. All the sites in-
cluded in the registry to date have obtained Institutional
Review Board / Ethical Committee approvals for partici-
pating in the registry. Currently, 20 hospitals across the
kingdom are included in the registry (Fig. 1).

Data collection
The data was directly entered by participating physicians
into a Web-based Application accessible through the
internet in participating sites. Variables included in the
registry were structured, discussed and approved by the
two registry committees and workgroups (Steering and
Scientific). Data collected include but not limited to
demographics, clinical characteristics (disease onset,
diagnosis, presentation of symptoms at onset, disease
course, relapse rate, and disability measures), family his-
tory, and treatments.

Data management and cleaning
Validation of different data points was conducted at each
of the sites. Missing data were checked, identified with
appropriates codes during the analysis and indicated in
the tables appropriately. Missing data was categorized
for mandatory variables and non-mandatory variables.
However, for applying test of significance, missing data
was excluded.
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Statistical analysis
The following is a general description of the planned
statistical methods used for analysis of the data collected
until 2018:
Frequency distribution tables were generated accord-

ing to the regions. Continuous and discreet quantitative
variables (age, time duration, etc.) were summarized in
terms of descriptive statistics such as mean (Standard
deviation) and Median (Inter quartile range) as per nor-
mality test. Categorical variables such as gender, educa-
tional status, and marital status were described as the
total number and relative percentage of patients per re-
sponse category. To evaluate the association between
different categorical variables, bivariate analyses were
also performed. To test for differences in the mean
values (when the data followed normal distribution) be-
tween different strata, one way analysis of variance
(ANOVA) was employed. If the data revealed statistical
significance, further inter comparisons amongst the
groups was carried out by using post hoc Bonferroni
Method. Similarly, to compare the difference in the
mean values between different strata, student t-test was
employed. Chi square and Fisher exact test were re-
ported for categorical variables. Data analysis was per-
formed with statistics software SPSS 22.0. Statistical
significance was set at p-value < 0.05. For estimating
prevalence, population data of 2017 was used.
The Projected prevalence was calculated based on the

assumption that the number of diagnosed MS cases in

participating hospitals (in each region) is similar to the
number of cases in remaining nonparticipant hospitals
in the same region. Accordingly, the total number of
patients was then estimated for each individual region
and for the country as a whole. Finally, the projected
prevalence was estimated at both levels, regional and
country level.
Please note that the numerator in all region-specific

prevalence calculations were represented by cases resid-
ing in that specific region regardless of the hospital’s re-
gion (where patients’ were diagnosed).

Results
As of September 2018, the registry has included 20 hos-
pitals from the different regions across the Kingdom and
has collected comprehensive disease-related data on
2516 patients from those hospitals, with median age 32
(Range: 11–63) and 66.5% being female. The reported
prevalence of MS in Saudi Arabia in the included hospi-
tals was 7.70/100,000 population (Number of cases in all
hospitals included in registry / total Saudi population).
Assuming the number of diagnosed MS cases in in-
cluded hospitals in the registry (in each region) and ex-
cluded hospitals (that are capable of diagnosing and
treating MS) are the same, we estimated the total num-
ber of MS patients across the whole Kingdom and in
each region individually. Finally, we estimated the pro-
jected prevalence of MS for the kingdom and for each
region by dividing the projected number of cases by the

Fig. 1 Total population across the Kingdom, Total Number of Hospitals Treating MS, and Actual Hospitals Participated in the MS registry,
Saudi Arabia
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total population in Saudi Arabia (for projected country
prevalence) or region-specific population (for region-
specific projected prevalence). Accordingly, the esti-
mated overall prevalence was found to be 40.4/100,000
population. (Table 1) Prevalence of MS was found to be
higher for western region followed by central, eastern,
northern and southern region. A different trend of pro-
jected prevalence has been noticed with respect to re-
gions, highest for central region followed by eastern,
western, northern and southern.
Among Saudi nationals, the total prevalence of MS

was estimated to be 11.80/100,000 per Saudi nationals,
and the projected prevalence was estimated to be 61.95/
100,000 per Saudi nationals [14]. The prevalence was
higher in western region followed by central, eastern,
northern and southern regions. However, projected
prevalence was estimated to be higher in central region
followed by western, eastern, northern and southern re-
gions. (Table 2).
The prevalence of MS was higher among females

across all the regions (p-value < 0.001 for all regions). Of
the total 2516 patients, data per region was available for
2507 patients with some missing information, therefore,
the analysis was done on available data only. 77.5% of
the patients were 40 years of age or younger and the
variance in age was significantly different among the re-
gions with p value of 0.006. With respect to the educa-
tional level, majority were University graduates and
post-graduates (57.4%) followed by high school (31.9%),
primary school (9.4%) and illiterate only 1.3%. This trend
in educational level was seen among all the regions.
With respect to the employment, it was observed that
41.6% of the total cases were employed, 48.2% were un-
employed, and 10.2% were students. Of all cases, major-
ity were married (60.0%), followed by singles (36.3%) and
3.6% divorced/widow (er). Level of education and occu-
pation significantly differed across the regions with p-
value < 0.001for both. (Table 3) Across all the regions,
nearly 86.9% of the patients got education material at

the time of diagnosis. Among the total referrals, more
than half of the patients (54.2%) were referred by Gov-
ernment/public hospitals, private referrals were 28.2%,
and personal referrals were the least and made 17.6% of
the total. The referral pattern, however, varied between
the regions with p-value <0.001 for all. The median age
of 1st attack was 27 (Range: 1–72) with significant differ-
ence between western and eastern and western and cen-
tral regions with p-value of 0.044 and 0.045 respectively.
The median number of previous relapse was 1 (Range:
0–24). Lowest numbers were reported in the eastern re-
gion compared to other regions with p-value of <0.001,
and also a significant difference was found between the
central and southern regions with p-value 0.023. The
most common presenting symptom at first attack in-
cluded muscle weakness (57.1%), followed by visual
symptoms (48.2%) and sensory symptoms (47.3%)
among all the cases in all the regions. Similar distribu-
tion was observed between the regions where majority
had muscle weakness followed by visual symptoms.
Among the total, majority of MS had undergone MRI
investigation (98.4%) followed by Evoked potential
(46.9%) and CSF (37.7%). Majority of the patients were
diagnosed with relapsing remitting form of MS (92.6%),
it varied between the regions from 90.3–94.4%. the Me-
dian EDS score was 1 (IQR 0–2.5) indicating that major-
ity had no or minimal disability.

Discussion
Multiple sclerosis (MS) is one of the most commonly
found autoimmune diseases that affect the central ner-
vous system (CNS), and tends to affect adults during
their most productive years. Generation of a disease
registry is a systematic procedure for gathering data re-
lated to patients with certain conditions and diagnosis,
or individuals who underwent certain procedures to help
in tracking clinical care and outcomes. These registries
are a valuable source for both, clinicians and policy
makers, as they provide real-world evidence on the actual

Table 1 MS prevalence for Saudi Arabia

Regions Total hospital
(MS)

Hospitals Included in
Registry

MS patients from 20
hospital

Prevalence/100000
population

Projected prevalence/100000
population

Western
Region

30 7 990 9.3 39.9

Central Region 36 7 866 9.0 46.3

Eastern Region 22 4 378 7.7 42.4

Southern
Region

9 2 173 3.6 16.2

Northern
Regiona

8 0 109 4.4 35.2

Total “2017” 105 20 2516 7.7 40.4
aPatients referred to other regions. For calculating projected prevalence for northern region we assumed 109 patients were referred from a single hospital of
northern region to hospitals in other regions
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burden of a certain disease, the quality and effectiveness of
clinical practices, patient outcomes, and health care services’
utilization. A registry also allows patients’ identification, en-
hances care coordination and disease management.
Previously, the Gulf region was thought to have a low

MS prevalence, but in the last few years, data have

shown a significant increase in the number of MS cases
in the region in general, including Saudi Arabia, with
prevalence rates ≥30/100,000. There are still no National
or regional registries in the region to help understand
the actual burden of the disease and reach an accurate
estimate of the prevalence. In 2015, the first nationwide,

Table 2 Prevalence of MS among Saudi Nationals

Regions Saudi
nationals

MS patients from 20 hospital (Saudi
Nationals)

Prevalence/ 100,000
population

Projected prevalence/100000
population

Western Region 5,892,821 931 15.8 67.7

Central Region 5,667,865 833 14.7 75.6

Eastern Region 5,892,821 371 7.6 64.9

Southern
Region

3,777,879 173 3.6 20.7

Northern
Region*

1,929,435 107 5.5 44.0

Total “2017” 20,408,362 2415 11.8 61.95

* Patients in the northern region were referred to facilities in other regions. For calculating projected prevalence for northern region we assumed 107 Saudi
patients were referred from a single hospital of the northern region to hospitals in other regions

Table 3 Distribution of baseline characteristics among the patients across all the regions of KSA (n = 2507)

Variable Total (%) Western Region
(%)

Central Region
(%)

Eastern Region
(%)

Southern Region
(%)

Northern Region
(%)

Gender

Male 839(33.5) 125(33.3) 287(33.3) 325(32.9) 59(34.1) 43(39.4)

Female 1668(66.5) 250(66.7) 575(66.7) 663(67.1) 114(65.9) 66(60.6)

Agea

</=40 1941(77.5) 728(73.8) 698(81.0) 294(78.4) 137(79.2) 84(77.1)

> 40 565(22.5) 259(26.2) 164(19.0) 81(21.6) 36(20.8) 25(22.9)

Educationa

Illiterate 32(1.3) 20(2.0) 5(0.6) 4(1.1) 3(1.7) 0(0.0)

Primary 235(9.4) 106(9.4) 68(7.9) 27(7.2) 21(12.1) 13(11.9)

High school 798(31.9) 284(28.8) 257(30.0) 166(44.5) 53(30.6) 38(34.9)

University and above 1434(57.4) 577(58.5) 527(61.5) 176(47.2) 96(55.5) 58(53.2)

Occupationa

Employed 1040(41.6) 380(38.5) 382(44.6) 155(41.4) 72(41.6) 51(47.2)

Unemployed 1203(48.2) 516(52.3) 363(42.4) 189(50.6) 82(47.4) 53(49.1)

Student 56(10.2) 91(9.2) 112(13.1) 30(8.0) 19(11.0) 4(3.7)

Marital statusa

Single 910(36.3) 334(33.8) 327(38.0) 146(38.9) 72(41.6) 31(28.4)

Divorced/widow (er) 91(3.6) 35(3.5) 35(4.1) 11(2.9) 5(2.9) 5(4.6)

Married 1504(60.0) 619(62.7) 498(57.9) 218(58.1) 96(55.5) 498(57.9)

Education Materiala

Given 1963(86.9) 742(93.8) 645(77.9) 355(95.7) 126(76.8) 95(89.6)

Not Given 297(13.1) 49(6.2) 183(22.1) 16(4.3) 38(23.2) 11(10.4)

Age at 1st attack (Mean SD) 27.82(8.86) 28.50(9.39) 27.29(8.22) 26.93(8.81) 27.54(8.81) 29.50(8.64)

No of previous relapse (Mean
SD)

1.10(1.41) 1.20(1.45) 1.05(1.47) 0.70(1.09) 1.41(1.53) 1.32(1.13)

aIndicating missing data
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multicenter MS registry was initiated in Saudi Arabia
with the objective to describe current epidemiology, dis-
ease patterns, and clinical characteristics of MS in the
Kingdom. Through this article, we reflected the current
prevalence of MS which was estimated at 7.70/100,000
population based on the registry data from the 20 hospi-
tals included. Accordingly, the overall prevalence at the
total population (country) level was then projected, and
was estimated at 40.40/100,000 population. The preva-
lence was estimated to be the highest for the central re-
gion, followed by the eastern, western, northern and
southern regions. Moreover, prevalence was higher
among females, young, educated, employed and married
individuals across the western, eastern, central, southern
and northern regions of the Kingdom.
It is noteworthy to point out that the difference in MS

prevalence between the regions in the Kingdom maybe
attributed to a number of factors, one of which is the
differences in the demographic characteristics between
the regions. For example, in the Southern region, the
young population aged 19 years or younger represent
36% of the total region’s population compared to 24% of
the Western region’s population, hence the lower preva-
lence in the South [14]. In addition, the number of refer-
ral hospitals and neurologists are much smaller in the
Southern region compared to the other regions.
The estimated prevalence in Saudi Arabia was lower

than that reported in studies conducted in Kuwait
(104.88 / 100,000 persons), Qatar (64.57 / 100, 000),
UAE (57.09 / 100,000) and Iran (54.51 / 100,000). How-
ever, the prevalence among Saudi nationals only was
comparable to the prevalence reported in the above-
mentioned studies [15–18]. Moreover, when compared
to other western regions, the prevalence in Saudi Arabia
is considered low. The prevalence in other western
countries was reported as high as 98.4/100,000, 106.6/
100,000, 170.9/100,000 and 179.9/100,000 in central
Italy, Italy, France, Columbia and Canada respectively
[19–22]. The variation in the prevalence could be related
to many factors, for example genetic variation, certain en-
vironmental factors, role of ethnicity and other variations
related to methodologies followed in the different studies;
however, the increased prevalence is consistently reported
across the different studies conducted globally and in
neighboring countries. The female to male ratio in our
study was 2:1 nearly similar to the two recent studies con-
ducted in the MENA region, R. Alroughani et al. and
Hamdy et al., where the female to male ratio was reported
at 1.84:1 and 2.14: 1 respectively [15, 23]. The mean age at
disease onset was 27.8 years, similar to the reported in the
overall estimate in a meta-analysis of 52 studies in the
MENA region of 28.54 years (27.61–29.48 years) [18].
The prevalence reported in this paper should be inter-

preted cautiously as the prevalence has been projected

based on the assumption that the number of diagnosed
MS cases in included hospitals in the registry (in each
region) and excluded hospitals (that are capable of diag-
nosing MS) in the same region are the same, which
could have under or overestimated the projected rate, as
the actual number of cases in the hospitals that are not
in included the registry are not yet known. However, it
must be noted that the registry aimed at including all
hospitals and all hospitals were invited to take part in
this national effort. We have no evidence to suggest that
data from hospitals that actually participated in the
registry would significantly differ from those who still
did not take part in terms of hospital size or capabilities
in diagnosing MS.
This registry was able to collect data from 20 hospitals

out of 105 hospitals diagnosing and treating MS popula-
tion covering only 19% of the total hospitals. Discussions
related to the current data of the registry is ongoing with
the Ministry of Health (MOH), and work is in progress
to lunch a new longitudinal registry by 2020 with the
support of MOH involving all hospitals in KSA. More-
over, with the continuous advancements in diagnostic
techniques and increased awareness, reporting of MS
varies with time and that might affect the true preva-
lence of MS. However, since the initiation of this regis-
try, the diagnosis of MS has been consistent across the
Kingdom, thus it is highly unlikely that the rates of MS
have changed significantly in the past few years.
In conclusion, the Saudi Multiple sclerosis registry was

able to establish baseline epidemiological data on MS
and potentially inform the healthcare providers, health-
care planners, patients and the scientific community.
The data obtained from the registry will help as a foun-
dation for understanding and evaluating the current
clustering and geography of MS, gender history and vari-
ances in the gender ratio of the disorder allowing future
healthcare planning and promotion of advocacy, as well
as support a wide array of research initiatives.

Conclusion
This article is the first step toward reporting the current
prevalence of MS in Saudi Arabia by reporting the find-
ings of the MS registry. With the available data, the pro-
jected prevalence of MS was estimated at 40.40/100,000
total population putting Saudi above the low risk zone
as per Kurtzke classification. Furthermore, the projected
prevalence was estimated to be much higher among
Saudi nationals only at 61.95/100,000 Saudi nationals.
Further studies are needed to assess the risk factors as-
sociated with the increased prevalence in Saudi Arabia.
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