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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: Multiple Sclerosis (MS) is a debilitating 

disease that affects millions of people worldwide. In this study, 
we aimed to shed light on the clinical and epidemiological 
characteristics of MS in Ninevah governorate, Iraq. Our goal 
was to provide valuable insights into the disease's prevalence, 
symptoms, and functional disability among Iraqi patients.

Method: the present case-series study was conducted on 
418 patients diagnosed with MS based on McDonald criteria. 
Kurtzke Expanded Disability Status Score (EDSS) used for 
patients’ assessment.

Results: The prevalence of MS in Ninevah governorate is 
predicted to be 10.3 per 100,000, with an annual incidence 
ranging from 4.6 to 11.57 per million in the last four years. 
The average age of symptom onset was 27.7±9.9 years, with an 
average symptom duration of 7.2±6.9 years. Women were twice 
as likely to be diagnosed with MS, with a female-male ratio 
of 1:0.6. Sensory symptoms were more common than visual 
and motor symptoms. The most common subtype of clinical 
presentation was relapsing-remitting MS, followed by secondary 
progressive MS and primary progressive MS. Finally, 68.5%, 
25.4%, and 6.1% of patients had mild, moderate, and severe 
functional disability, respectively. Conclusion: The study found 
that the age of onset, clinical pattern, and disability from MS 
were consistent with studies in other Middle Eastern countries. 
However, the prevalence of MS in the study was relatively 
lower than in neighboring countries due to underestimation of 
the disease, limited tools for diagnosing MS, and a shortage 
of neurologists. The study emphasizes the importance of early 
diagnosis and proper management of MS to improve patients' 
quality of life.

Key words. Multiple sclerosis, rate, epidemiology, associate 
factors, geography, demography.
Introduction.

A clinico-epidemiological study of multiple sclerosis (MS) 
is a crucial research area for understanding the incidence, 
prevalence, and risk factors associated with this debilitating 
neurological disease [1,2]. MS is a long-term autoimmune 
disease that affects the central nervous system and causes 
several neurological symptoms like muscle weakness, fatigue, 
and cognitive impairment [3,4]. This disease impacts millions 
of people worldwide, and there is currently no known cure for 
MS [5,6]. Therefore, studying the clinical and epidemiological 
aspects of MS is essential for developing better prevention 
strategies, early diagnosis, and effective treatments for managing 
the disease [7]. 

The main objective of a clinico-epidemiological study on MS is 
to identify how widespread the disease is in various populations 
[8,9]. This involves analyzing data from various sources, such 
as hospital records, patient registries, and population-based 

surveys [10,11]. By examining the distribution of MS cases 
across different age groups, genders, and ethnicities, researchers 
can identify potential risk factors for the disease [12-14]. For 
example, studies have shown that MS is more prevalent in 
women than men, and the incidence of the disease increases 
with age [15-18]. Additionally, some studies have suggested 
that genetic factors, environmental factors, and lifestyle habits 
such as smoking, and vitamin D deficiency may increase the 
risk of developing MS [19]. Another important aspect of a 
clinico-epidemiological study of MS is to investigate the clinical 
features and progression of the disease. This involves analyzing 
data on the symptoms, disability, and quality of life of patients 
with MS [1,2]. 

By understanding how the disease progresses over time, 
researchers can develop better treatment options and 
management strategies for MS patients [3]. For instance, studies 
have shown that early intervention with disease-modifying 
therapies can slow down the progression of MS and improve 
patient outcomes [4-6]. In conclusion, a clinico-epidemiological 
study of multiple sclerosis is an essential research area for 
understanding the burden of this disease on individuals and 
society [8]. By analyzing clinical and epidemiological data, 
researchers can identify potential risk factors, develop better 
prevention strategies, and improve treatment options for MS 
patients [2]. Ultimately, such studies are crucial for improving 
the quality of life of individuals with MS and reducing the 
societal and economic impact of this debilitating disease [5-7].

To characterize the clinical and experimental characteristics 
of MS in Iraq's Ninevah town, which include the yearly MS 
prevalence rate calculated for this period and compared to those 
from recent epidemiological studies in neighbouring nations, as 
well as to identify clinical subtypes of our patients, common 
initial symptoms, and medication management levels. 
Material and Methods.

Study site: Nineveh is an ancient city located in the northern 
region of Mesopotamia (total area of 37 360.68 square 
kilometers), which is now known as modern-day Iraq. The city 
is situated on the eastern bank of the Tigris River, approximately 
400 kilometers north of Baghdad. Nineveh was once the capital 
of the Assyrian Empire, which was one of the most powerful 
empires in the ancient world. The city's strategic location on the 
Tigris River made it an important center of trade and commerce, 
as it was a vital link between the Mediterranean and the Persian 
Gulf. 

Studied Population: Ninevah province has a population 
density of over four million people. Ethnic diversity of the 
population is the hallmark of Ninevah province, including 
Arabs, Kurds, Turkmen, Assyrians, and many others. 

Study Design: The “Multiple Sclerosis Clinic at Ibn-Sina 
Teaching Hospital”, where nine highly skilled neurologists work 
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to treat patients with MS. These experts serve in the neurology 
department of three of the largest hospitals in the province. 
Anyone who shows symptoms suggestive of MS or has an 
MS diagnosis is admitted to one of these hospitals' neurology 
departments and then referred to the MS clinic for specialized 
care. We collected data about MS in Mosul from the MS 
clinics, which included patients who visited the clinic between 
January and June of 2022 and met the McDonald's criteria. We 
determined the annual MS incidence and prevalence rates for 
this period. These individuals are encouraged to return to the 
clinic monthly for follow-up and evaluated by a committee 
every six months. We collected demographic and clinical data 
that included clinical start, symptoms, disease history, length 
of disease, and the final "Expanded Disability Status Scale" 
(EDSS). Several patients underwent current studies, and all 
patient populations underwent magnetic resonance imaging 
(cranial and/or spinal cord MRIs) to confirm the medical 
assessment of MS.
Results.

During the study period, we have identified 418 MS patients 
who have been definitively diagnosed or confirmed through 
laboratory testing. Unfortunately, we had to exclude five citizens 
from neighboring governorates from this study, three of our 
patients have passed away during this time, with two of them 
dying due to MS and the third passing away due to an accidental 
cause. Remarkably, a significant majority of patients, consisting 
of 310 individuals or 74.2% of the total, were residing in the 
city center of Mosul. Meanwhile, the remaining 25.8% were 
living outside of the city. Despite the geographical differences 
in their location, we remained dedicated to providing the best 
possible care and support to all of our patients throughout the 
study period.

Regarding education, the patients we've seen have varied 
levels of academic achievement. While the majority of patients 
attended secondary school (196 individuals or 46.8%), we've 
also treated 28 patients (6.7%) who have either a PhD or a 
Master's degree. Additionally, 108 patients (25.8%) graduated 
from college. Unfortunately, we also encountered patients who 
are considered low-educated or illiterate (20.5%). In terms of 
ethnicity, the majority of our patients were Arabs (Figure 1).

Multiple Sclerosis (MS) is a debilitating condition that affects 
thousands of people worldwide. According to recent studies, 
the estimated prevalence of MS is approximately 10.3 per 
100,000 individuals. Surprisingly, in the last four years alone, 
the annual incidence of MS has ranged from 4.6 to 11.57 per 
million people. This means that the number of people diagnosed 
with MS has doubled every couple of years, as confirmed by 
Figure 2. These statistics highlight the urgent need for increased 
research and support for those living with MS.

According to our study, the average age when symptoms of 
MS first appeared was 27.7±9.9, ranging from 15 to 65 years 
old. The patients were diagnosed at an average age of 36.7 years, 
after experiencing symptoms for an average duration of 7.2±6.9 
years, with some experiencing symptoms for as little as one year 
and others enduring them for as long as 37 years. Interestingly, 
our study revealed a significant disparity in the distribution of 
MS between men and women. Our findings showed that women 

were more susceptible to MS than men, with a female-male 
ratio of 1:0.53, as depicted in Figure 3.

Results confirmed that there is a specific age range during 
which certain conditions or diseases are more likely to occur in 
women. The third and fourth decade of life refers to ages 20-49, 
and it is interesting to note that this age range is consistently 
associated with a higher likelihood of onset for females. This 
information could be useful in understanding the risk factors for 
certain conditions and diseases that affect women, as well as in 
developing prevention and treatment strategies that are tailored 
to this age group. Additionally, it may be important to consider 
the social and cultural factors that may be contributing to this 
trend, such as changes in lifestyle, environmental factors, or 
other factors that may be specific to women in this age range. 
Overall, this statement provides valuable information about the 
age-related patterns of certain conditions and diseases in women 

Figure 2. The increment rate of multiple sclerosis per annum over 5 
year period (2018-2022).

Figure 3. The rate of distribution of multiple sclerosis based on gender 
group.

Figure 1. Prevalence of multiple sclerosis in the studied sample 
according to the ethnic origin.
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and may help to guide future research and interventions aimed 
at improving women's health and well-being. (Figure 4).

Out of the twelve patients we studied, seven of them had first-
degree relatives affected by MS and the others had second-
degree relatives affected as well. Interestingly, 82.8% of these 
patients had the relapsing-remitting subtype, which is the most 
common clinical course across all age groups. However, we also 
found that in the older age group, the primary progressive MS 
subtype was more dominant (Figure 5 and Figure 6). Overall, 
these findings shed new light on the genetic and clinical aspects 
of MS that are worth exploring further.

Identifying the most common symptom of the illness, 
limb weakness, which was found to be the most frequently 
experienced symptom among patients who sought treatment. 
There were other symptoms that presented as well, as outlined 
in Table 2. Interestingly, fatigue was reported by the majority 
of patients at some point during their illness, with 86% of cases 
experiencing this symptom (Figure 7).

One of the most commonly observed clinical signs was the 
pyramidal sign, which also happened to be the most frequently 
identified one. Interestingly, the number of indicators found to 
be present was directly related to the duration of the disease 
at the time of its occurrence. Furthermore, when analyzing the 
functional disability distribution by EDSS, it was found that 
approximately two-thirds of the patients had only a mild degree 
of impairment (Figure 8).

In all subjects, MRI scans were conducted, up to 98% of 
the subjects had abnormal scans, with multiple lesions being 
identified in over 95% of the cases. To gain further insights, 
visual evoked potential tests were carried out in 47 subjects, 
and 83% of the subjects showing abnormal results. The 
somatosensory evoked potential tests were conducted on six 
patients, and four of them showed abnormalities, accounting for 
67% of the patients tested. To add to the list of abnormalities, 
three patients tested positive for oligoclonal band. In essence, 
all patients had at least one abnormal paraclinical test result.

Figure 4. The rate of multiple sclerosis with relation to age range and sex.

Figure 5. The rate of distribution of subtypes of multiple sclerosis 
among studied population sample.

Figure 6. The age range of distribution of subtypes of multiple sclerosis 
among studied population sample.

Figure 7. Common symptoms among multiple sclerosis patients in the 
studied sample.

Figure 8. The diseases severity rate of studied samples based on rating 
scale of Kurtzke Expanded Disability Status Score.
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The analysis shows that the majority of patients, 64%, have been 
able to maintain a stable condition while undergoing treatment. 
This is an encouraging sign that the treatments are working as 
intended for most patients. However, the analysis also indicates 
that 25.4% of patients have deteriorated while undergoing 
treatment. This is a concerning result, as it suggests that the 
treatments may not be effective for everyone. It is important to 
note that this statistical analysis is just one piece of information 
and should be interpreted in the context of other factors, such 
as the severity of the patients' conditions and the length of time 
they have been undergoing treatment. Nonetheless, this analysis 
highlights the need for ongoing monitoring and adjustment of 
treatment plans to ensure the best possible outcomes for patients 
(Figure 9).

Among the various treatment options available, 335 patients 
rely on interferon to manage their symptoms, 25 patients have 
turned to Fingolimod, while 20 others have placed Natalizumab. 
For the remaining 38 patients, Rituximab is the key to their 
recovery(Figure 10).

In the MS clinic, 284 patients (68%) were based on regular 
visits and received therapy properly. However, there were 50 
patients who only made intermittent visits and 84 who were 
noncompliant. Interestingly, of those who were non-compliant, 
71% came from the low or non-educated group. Oppositely, 
among the 24 non-adherent patients from the educated group, 
20 of them had an EDSS of more than 6 - meaning their 
condition was quite severe. It's worth noting that nine patients 
were bedridden or confined to a wheelchair (Figure 11).
Discussion.

The worldwide prevalence rates of MS have been a topic 
of much discussion, with published information confirming 
discrepancies across various populations. It's nominal to 
consider the many factors that contribute to the aetiology 
of this disease, from environmental to genetic, ethnic, and 
geographical. One interesting finding is that MS seems to be 
more prevalent in temperate areas, while subtropical and tropical 
regions have lower rates. However, this doesn't hold true for 
every population. The Middle East, for example, has reported 
lower prevalence rates despite being located in a temperate 
region. The epidemiological studies conducted in Saudi Arabia, 
Kuwait, and Jordan before the year 2000 showed a low rate of 
Multiple Sclerosis (MS) distribution per population density, 
with a range of 3 to 20 cases per 100,000 people [20-22]. But 
more recent studies conducted in the 21st century have shown a 
significant increase in MS rates in these countries, with numbers 
reaching as high as 30-38 per 100,000. It's surprising to see how 
these rates have evolved over time, and what factors may be 
contributing to this trend [23-25].

Incredible findings have been uncovered in a recent study, 
revealing that Multiple Sclerosis (MS) has a prevalence rate 
of 10.3 per 100,000 in the Ninevah area of Iraq [27]. Over the 
past 5 years, the annual incidence rate has been approximately 
11.23 patients per 1,000,000, which is almost identical to the 
data provided by other studies conducted in Iraq. However, it's 
essential to note that these results only include validated MS 
patients, and therefore the actual prevalence rate may be higher 
than estimated. Interestingly, migration to nearby provinces 
was found to have a negligible effect on the incidence rate. A 
study conducted in Baghdad, which included a whopping 4,355 
patients, reported a prevalence of 11.73 per 100,000, further 
supporting the notion that the actual prevalence rate might be 
higher. It's important to acknowledge that these figures may not 
be entirely accurate, as the study only accounted for medically 
verified MS cases using McDonald's criteria [27]. There may 
be additional cases of MS that have gone undiagnosed due to 
the diverse clinical presentation of the disease and the lack of 
diagnostic tests available, leading to delays in diagnosis and an 
inability to anticipate diagnosis. It's possible that patients with 
mild symptoms have not been accounted for in this study, as 
the number reported is significantly lower than that indicated in 
previous research conducted in neighboring countries [23-25].

In Ninevah, certain ethnic groups have a higher prevalence 
of MS. The majority of patients in the MS Clinic are Arab, 
which is expected as they are the dominant group in the region. 
However, we've also seen patients from Kurdish and Assyrian 
backgrounds, which could be related to security issues in the 

Figure 9. The fate of MS patients.

Figure 10. The rate of drug use among studied sample.

Figure 11. Compliance and adherence to the therapy.
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region. It's worth noting that the high incidence rates of MS 
inside governorate don't necessarily mean that the whole of 
Ninevah is affected in the same way. The city of Mosul has 
a dense population and plenty of medical facilities, making it 
easier for patients to be diagnosed earlier. As a result, we see 
a higher number of cases from the central regions of the city 
compared to the surrounding areas.

Our research findings show that the age at which people 
first present with MS symptoms in our study is similar to 
neighbouring countries, with an average age of 27.7. The study 
found that the median age of diagnosis for multiple sclerosis 
was higher than expected, and even higher than in neighboring 
countries. The oldest person diagnosed with MS in the study 
was 36 years old [26,27]. One of the reasons for this delay 
in diagnosis is due to a diagnostic time lag of 7.2 decades, 
which is common in MS cases that typically begin at an early 
age. Interestingly, the male-to-female ratio in our study was 
consistent with the ratio observed in high prevalence regions 
of the world, which is typically reported in connection with the 
epidemiology of MS in Western countries. This finding sheds 
light on the global nature of MS and provides important insights 
into the prevalence and distribution of this disease in different 
regions of the world [11,12]. 

The study sheds light on the prevalence of the relapsing course 
as the most common clinical pattern in certain regions of Iraq 
and the Middle East and North Africa (MENA) region [27]. 
This finding is consistent with the general idea about disease 
course worldwide, where relapsing multiple sclerosis is the 
most common form of disease. The study's data indicate that 
the percentage of patients experiencing a relapsing course in 
another part of Iraq is estimated to be 89%, while the MENA 
region's percentage is as high as 96%. This information is 
crucial to understanding the epidemiology of multiple sclerosis 
in these regions and highlights the importance of early diagnosis 
and effective treatment to manage the disease's relapsing course. 
Healthcare professionals must be aware of this prevalence 
to provide the best possible care for patients with multiple 
sclerosis in these regions. Moreover, this study's findings can 
serve as a basis for further research to understand the underlying 
causes of the relapsing course in multiple sclerosis, leading 
to the development of more targeted therapies to improve 
patient outcomes. Overall, this study's results are crucial in 
understanding the prevalence and course of multiple sclerosis 
in specific regions and contribute to the global understanding of 
the disease [27].

The worldwide trend of demonstrating MS scenarios is a topic 
of much variation and discussion. After conducting extensive 
research, we found that motor failure is a recurring issue, and 
the symptoms and signs are similar to those found in other 
studies conducted in the MENA region [27]. It is noteworthy 
that spinal symptoms of motor and sensory deficit are prevalent 
in this demographic. The individuals in this study reported a 
higher frequency of motor, sensory, and sphincteric complaints, 
which could be attributed to a delay in identification due to the 
injuries' larger spread. Interestingly, we discovered that those 
residing in Mosul had a shorter disease duration at the time 
of diagnosis compared to non-Mosul residents who appeared 

later and had proportionally more damaged systems. This 
finding suggests that early diagnosis and intervention may lead 
to better outcomes for those with MS. Overall, our research 
indicates that MS remains rare in Ninevah and Iraq. However, 
we did find a wider distribution of MS, which is possibly due to 
delayed diagnosis or late presentation. These results highlight 
the importance of early detection and timely treatment for 
individuals with MS, to prevent further damage and improve 
quality of life.

The city-based MS national survey conducted in Iraq revealed 
an array of socioeconomic, cultural, and ethnic characteristics, 
as well as geographical differences. However, it's essential to 
note that the results may not accurately represent the entire 
nation. Future surveys conducted in Iraq may reveal a higher 
prevalence of the disease than what our study discovered. The 
onset of symptoms generally occurred at the age of 27.7±9.9, 
with patients being diagnosed at an average age of 36.7 years. 
The average duration of symptoms was 7.2±6.9 years, with 
a broad range of 1-37 years. These findings were relatively 
similar to those observed in neighbouring countries such as 
Kuwait, with an average onset age of 25 years, and Northeastern 
Iran, with an average onset age of 32.5 years. Interestingly, the 
clinical pattern of patients in Iraq was similar to those from other 
Middle Eastern countries like Kuwait, Iran, and Saudi Arabia. 
No significant differences were found in clinical patterns and 
disability from the disease in this region [28-30].
Conclusion.

MS is a chronic disease that affects millions of people 
worldwide, and its prevalence is increasing in many parts of 
the world, including Ninevah and other parts of Iraq. While 
the prevalence in Ninevah is lower than that in neighbouring 
countries and worldwide, it is still essential to conduct regular 
studies to keep track of the disease's incidence and prevalence. 
This can help identify potential risk factors and assist in finding 
ways to prevent or manage the disease better. Raising awareness 
about MS and providing better access to healthcare services 
is also crucial in managing the disease's impact on affected 
individuals and their families.

REFERENCES
1. Howard J, Trevick S, Younger DS. Epidemiology of multiple 
sclerosis. Neurologic clinics. 2016;34:919-939.
2. Leray E, Moreau T, Fromont A, et al. Epidemiology of 
multiple sclerosis. Revue neurologique. 2016;172:3-13.
3. Calabresi PA. Diagnosis and management of multiple 
sclerosis. Am Fam Physician. 2004;70:1935-1944.
4. Hauser SL, Goodwin DS. Multiple sclerosis and other 
demyelinating diseases. In: Fauci AS, Braunwald E, Kasper DL, 
Hauser SL, eds. Harrison’s Principles of Internal Medicine, vol. 
II, 19th ed. New York: McGraw-Hill Medical. 2015:2661-2673. 
5. Walton C, King R, Rechtman L, et al. Rising prevalence of 
multiple sclerosis worldwide: Insights from the Atlas of MS. 
Multiple Sclerosis Journal. 2020;26:1816-1821.
6. Browne P, Chandraratna D, Angood C, et al. Atlas of multiple 
sclerosis 2013: a growing global problem with widespread 
inequity. Neurology. 2014;83:1022-1024.



52

7. Wallin MT, Culpepper WJ, Nichols E, et al. Global, 
regional, and national burden of multiple sclerosis 1990–2016: 
a systematic analysis for the Global Burden of Disease Study 
2016. The Lancet Neurology. 2019;18:269-285.
8. Scalfari A, Knappertz V, Cutter G, et al. Mortality in patients 
with multiple sclerosis. Neurology. 2013;81:184-192.
9. Arneth B. Multiple sclerosis and smoking. The American 
journal of medicine. 2020;133:783-788.
10. Calabrese M, Reynolds R, Magliozzi R, et al. Regional 
distribution and evolution of gray matter damage in different 
populations of multiple sclerosis patients. PloS one. 
2015;10:e0135428.
11. Lana-Peixoto MA, Frota ER, Campos GB, et al. The 
prevalence of multiple sclerosis in Belo Horizonte, Brazil. 
Arquivos de Neuro-psiquiatria. 2012;70:102-107.
12. Ascherio A, Munger KL. Epidemiology of multiple sclerosis: 
from risk factors to prevention—an update. In Seminars in 
neurology. 2016;36:103-114.
13. Ramagopalan SV, Dobson R, Meier UC, et al. Multiple 
sclerosis: risk factors, prodromes, and potential causal pathways. 
The Lancet Neurology. 2010;9:727-739.
14. Poorolajal J, Mazdeh M, Saatchi M, et al. Multiple sclerosis 
associated risk factors: a case-control study. Iranian journal of 
public health. 2015;44:1498.
15. Gilli F, DiSano KD, Pachner AR. SeXX matters in multiple 
sclerosis. Frontiers in neurology. 2020;11:616.
16. Wallin MT, Culpepper WJ, Coffman P, et al. Veterans 
Affairs Multiple Sclerosis Centres of Excellence Epidemiology 
Group. The Gulf War era multiple sclerosis cohort: age and 
incidence rates by race, sex and service. Brain. 2012;135:1778-
1785.
17. Voskuhl RR. The effect of sex on multiple sclerosis risk and 
disease progression. Multiple Sclerosis Journal. 2020;26:554-560.
18. Ghajarzadeh M, Jalilian R, Eskandari G, et al. Fatigue in 
multiple sclerosis: relationship with disease duration, physical 
disability, disease pattern, age and sex. Acta Neurologica 
Belgica. 2013;113:411-414.

19. Matsui M. Multiple sclerosis immunology for clinicians. 
Neurol Asia. 2008;13:195-198.
20. Al Rajeh S, Bademosi O, Ismail H, et al. A community 
survey of neurological disorders in Saudi Arabia: the Thugbah 
study. Neuroepidemiology. 1993;12:164-178.
21. Al-Din AS. Multiple sclerosis in Kuwait: Clinical and 
epidemiological study. J Neurol Neurosurg Psychiatry. 
1986;49:928-931.
22. Al-Din AN, El-Khateeb M, Kurdi A, et al. Multiple sclerosis 
in Arabs in Jordan. Journal of the neurological sciences. 
1995;131:144-149.
23. Alshubaili AF, Alramzy K, Ayyad YM, et al. Epidemiology 
of multiple sclerosis in Kuwait: new trends in incidence and 
prevalence. European neurology. 2005;53:125-131.
24. Al-Deeb S. Epidemiology of MS in Saudi Arabia. Multi 
Scler 2009;15:S16.
25. El-Salem K, Al-Shimmery E, Horany K, et al. Multiple 
sclerosis in Jordan: a clinical and epidemiological study. Journal 
of neurology. 2006;253:1210-1216.
26. Hassoun HK, Al-Mahadawi A, Sheaheed NM, et al. 
Epidemiology of multiple sclerosis in Iraq: retrospective review 
of 4355 cases and literature review. Neurological Research. 
2022;44:14-23.
27. Yamout BI, Assaad W, Tamim H, et al. Epidemiology 
and phenotypes of multiple sclerosis in the Middle East North 
Africa (MENA) region. Mult Scler J Exp Transl Clin. 2020;6:2
28. Al-Din AN, Khogali M, Poser CM, et al. Epidemiology 
of multiple sclerosis in Arabs in Kuwait: a comparative study 
between Kuwaitis and Palestinians. Journal of the neurological 
sciences. 1990;100:137-141.
29. Hashemilar M, Ouskui DS, Farhoudi M, et al. Multiple 
sclerosis in east Azerbaijan, northwest Iran. Neurology Asia. 
2011;16:127-131.
30. Daif A, Al-Rajeh S, Awada A, et al. Pattern of presentation 
of multiple sclerosis in Saudi Arabia: analysis based on clinical 
and paraclinical features. European neurology. 1998;39:182-
186. 


	Title

