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ABSTRACT 

Background: Multiple sclerosis is the major cause of non-traumatic disability in young adults worldwide with 

considerable social impact and economic consequences. It is a multifactorial disease with different 

epidemiological patterns and clinical presentations in various populations. 

Aim: This study was conducted to calculate the disease prevalence in Nineveh Governorate, explaining the 

demographic features, characterizing the clinical and epidemiological features of multiple sclerosis, and 

finding possible variations in some features of the disease compared to other regions. 

Materials and methods: A total of 136 patients from both sexes with confirmed MS who are living in 

Nineveh Governorate and attending MS Clinic at Ibn-Sina Teaching Hospital, were enrolled in this study 

during  a period of 7 months from October 2011 to April 2012. Data were collected from filing system of MS 

Clinic and from direct interview with the patients (78 patients). 

Results: The prevalence of MS calculated to be 4.72/100,000. MS affects females more than males in 

Nineveh (88 females- 64.7%; 48 males- 35.3%) with a female to male ratio (1.83:1), and a mean age of 

onset (30.9) years and mean age of presentation (39.5) years with an average delay of (8.5) years in 

diagnosis of the disease. The disease mostly affects the age range (20-50) years age. Family history was 

found in (8.8%) of patients. Most of MS patients in Nineveh were well educated and some of them with 

higher educational degrees, and majority of patients (68%) were living in Mosul city. The most frequent initial 

symptom of disease was weakness in one or more limbs (36.8%), followed by ataxia (14%), and visual 

disturbance (13.2%). A relapsing remitting pattern was the most frequent category of the disease (78.7%). 

Conclusions: The study showed that MS is rare in Nineveh Governorate which is considered to be a low 

risk area for MS, and the characteristics of the disease are nearly comparable to findings of other studies in 

Iraq and Middle eastern region. 
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 أنماط مرض التصلب اللويحي المتعدد في محافظة نينوى
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 الخلاصة

انسثة انزئيسي تؼذ إصاتاخ انحُادز نحالاخ انؼعش َالإػالح ػىذ انثانغيه انشثاب. انرصهة انهُيحي انمرؼذد يؼذ مزض  مقذمة:

 مسثثاخ ٌذا انمزض مرؼذدج انؼُامم َالأوماغ انُتائيح َانصفاخ انسزيزيح نهمزض مرثايىح تشكم كثيز في انمعرمؼاخ انمخرهفح.

ٌذي انذراسح ذٍذف إنّ إحصاء وسثح شيُع انمزض في محافظح ويىُِ مغ ذُظيح انصفاخ انسكاويح نهمزض ََصف الأهذاف:

 افظح َانثحس ػه أيح اخرلافاخ ممكىح نهمزض ػىذ انمعرمؼاخ الأخزِ.أوماغً انُتائيح َانسزيزيح ػىذ سكان انمح

( مزيط مه كلا انعىسيه َانذيه ذم ذشخيصٍم مه لثم انهعىح انخاصح تٍذا انمزض انمىؼمذج 636ذم ادراض ) طريقة الذراسة:

َانمراتؼح نذِ انهعىح انخاصح.  دَريا في مسرشفّ اته سيىا انرؼهيمي ٌَم مه سكان محافظح ويىُِ حصزا انذيه سثك نٍم انرسعيم

. ػمهيح ظمغ انمؼهُماخ ذمد تالاػرماد ػهّ مهفاخ 1161حرّ ويسان  1166مه ذشزيه الأَل  ظزيد انذراسح خلال انفرزجأ

 مزيط(. 87انمزظّ انمُظُدج نذِ انهعىح انخاصح َمه خلال انهماءاخ انمثاشزج مغ انمزظّ )
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وسمح(. انمزض يصية الإواز تىسثح  611111/ 4,81مزض في محافظح ويىُِ ٌي )ذم انرُصم إنّ أن وسثح شيُع ان النتائج:

سىح تيىما تهغ مرُسػ ػمز انمزيط أشىاء انمزاظؼح  (31,9(. مرُسػ ػمز الإصاتح الأَنيح نهمزض )6:  6,73اكثز مه انذكُر )

أظٍزخ انذراسح أن انمزض يصية غانثا الأػمار  ( سىح.7,5سىح َػهيً تهغ مؼذل انرأخيز في انرشخيص )( 39,5َانرشخيص )

%( مه انمزظّ. كذنك ظٍز أن انكصيز مه انمزظّ ٌم 7,7( سىح َذم اكرشاف َظُد ذاريخ مزظي في انؼائهح ػىذ )51 – 11)

 ذثيه %(.67مه مسرُياخ ذؼهيميح ظيذج َتؼعٍم يمهك درظاخ ػهميح ػانيح َان غانثيح انمزظّ ٌم مه سكان مزكش انمحافظح )

%( يهيً 36,7حذ الأغزاف انؼهُيح أَ انسفهيح ٌُ أكصز ػارض مزظي أَني نهمزض تىسثح )أمه ٌذي انذراسح أن ظؼف 

 %(.63,1%( شم اظطزاب انثصز تىسثح )64اظطزاب انرُاسن تىسثح )

ويىُِ َان مؼظم انصفاخ اسرىرعىا مه ٌذي انذراسح أن مزض انرصهة انهُيحي انمرؼذد ٌُ وادر انحذَز في محافظح  الاستنتاجات:

 انسكاويح َانسزيزيح نهمزض مشاتٍح نىرائط دراساخ أخزِ ػه انمزض في انؼزاق َفي انشزق الأَسػ.

 ويىُِ.، ومػ، انرصهة انهُيحي انمرؼذد مزض المفتاحية:الكلمات 
 

 

INTRODUCTION 

emyelinating disorders are immune-

mediated conditions characterized by 

preferential destruction of central nervous system 

(CNS) myelin.
1
 The peripheral nervous system 

(PNS) is spared, and most patients have no 

evidence of an associated systemic illness.
1
 

Multiple sclerosis (MS), the most common disease 

in this category, is second only to trauma as a 

cause of neurologic disability beginning in early to 

middle adulthood.
1
 Multiple sclerosis is the major 

cause of non-traumatic disability in young adults  

with considerable social impact and economic 

consequences. It is a multifactorial disease with 

different epidemiological patterns and clinical 

presentations in various populations
1
. 

   Multiple sclerosis (MS) is a chronic disease 

characterized by inflammation, demyelination, 

gliosis (scarring), and neuronal loss; the course 

can be relapsing-remitting or progressive.
1
 Lesions 

of MS typically occur at different times and in 

different CNS locations (i.e., disseminated in time 

and space). MS affects 350,000 individuals in the 

United States and 2.5 million individuals 

worldwide.
1
 Manifestations of MS vary from a 

benign illness to a rapidly evolving and 

incapacitating disease requiring profound lifestyle 

adjustments.
1
 

   The cause of MS is unknown, but it is likely that 

multiple factors (not a single identifiable agent or 

event) act in concert to trigger or perpetuate the 

disease. These factors are in part environmental 

and in part hereditary.
2 

   Incidence is low in childhood, increases rapidly 

after age 18, reaches a peak between 25 and 35 

years (about 2 years earlier in women than men), 

and then slowly declines, becoming rare at age 50 

and older.
3 

Risk is greater in women than in men; 

the female-to-male ratios are 1.5-2.5:1 in most 

populations.
4 

   MS is rare in Asia, and in all continents, it is rare 

in the tropics and subtropics. Within regions of 

temperate climate, MS incidence and prevalence 

increase with latitude, both north and south of the 

equator. 
5 

   The onset of MS may be abrupt or insidious. 

Symptoms may be severe or seem so trivial that a 

patient may not seek medical attention for months 

or years.
1
Clinical presentation is a function of the 

site of the inflammatory process. Attacks are by 

definition those that produce symptoms that last 

more than 24 hours.
6 

 

Criteria for Categorizing MS
7,8 

MS is divided into the following categories on the 

basis of clinical and radiologic criteria, including 

the frequency of clinical relapses, time to disease 

progression, and lesion development on Magnetic 

resonance image (MRI): 

 Relapsing-remitting MS (RRMS). 

 Secondary progressive MS (SPMS). 

 Primary progressive MS (PPMS). 

 Progressive-relapsing MS (PRMS). 

   Mosul city is the capital of Nineveh province, 

located north of Iraq (subtropical country), its 

latitude 36.34 and longitude 43.12. During the 

period of the study the population number of 

Nineveh was around (2881355) according to 

Nineveh registry center. 

 

Aim and objectives 

This study was conducted to describe the trend of 

Multiple Sclerosis in the population of Nineveh 

D 
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Governorate through conducting the following 

objectives: 

1. Calculating the prevalence of MS in Nineveh 

Governorate. 

2. Describing the socio-demographic characteri- 

stics of the study population. 

3. Describing the main clinical presentation of 

multiple sclerosis. 

4. Describing the common clinical and diagnostic 

categories of MS. 

 

PATIENTS AND METHODS 

This study was conducted in Multiple Sclerosis 

Clinic at Ibn-Sina Teaching Hospital in Mosul City 

over a period of seven months extending from the 

1
st
 of October 2011 to the end of April 2012. A 

case series design was adopted in order to 

achieve the objectives of this study. The study 

population (136 patients) includedall confirmed 

cases of  MS living in Nineveh Governorate who 

are registered and receiving treatment by this 

clinic. Every patient was diagnosed by neurologists 

according to McDonaldꞌs criteria and confirmed by 

the special committee held in the Multiple Sclerosis 

Clinic and registered in the file system organized in 

the clinic. A special questionnaire form were 

prepared for this study. This form included 

information regarding the patient's name, age, sex, 

ethnicity, educational level, residence, family 

history of MS, date of clinical onset, initial 

symptoms, and the diagnostic category of MS. The 

diagnostic categories of MS which include clinically 

definite (definitely have MS), clinically probable 

(probably have MS), and clinically indefinite (need 

more revision or waiting for another attack)  were 

categorized according to McDonaldꞌs criteria. 

These data were filled for each patient through 

direct interview (78 patients) and from the filing 

system of MS clinic. Data had been collected on 

Excel program in the computer and statistical 

analysis had been done to them. Prevalence rate 

of MS had been estimated and categorized 

depending on Kurtzkeꞌs global scale (low<5, 

medium 5-25, high>30 per 100,000 population)
9
. 

An official agreement was obtained from the 

directorate of health in Mosul before conducting 

this study. 

 

 

RESULTS 

During the study period, a total of 136 individuals 

living in Nineveh Governorate  are reported to be 

affected by MS. The prevalence of MS in Nineveh 

Governorate was  estimated to be 4.72/100,000 

(low prevalence according to Kurtzkeꞌs scale). 

Females were found to have a higher prevalence 

(3.05) than males (1.67) per 100,000 population. 

The female to male ratio calculated to be (1.83:1). 

The patients were among the age range (16-68) 

years. The mean age of initial visit to the Multiple 

Sclerosis Clinic was (39.50) years while the mean 

age of onset of disease was (30.95) years, so 

there is an average delay of (8.55) years in 

diagnosis of the disease. Table 1 shows that there 

was more than (3) years earlier onset of disease in 

females than males, and there was a longer delay 

time in diagnosis of male patients than female 

ones. 

   Table 2 demonstrates the distribution of cases 

for each decade at presentation&onset for both 

sexes and it is clear that most cases were among 

(20-50) years age rangeand it shows that most 

cases were in the 3
rd

 and 4
th
 decade of life at onset 

and in the 4
th
 and 5

th
 decade at presentation. 

Family History: A family history of MS was 

identified in 12 patients out of total 136 (8.82%). 

Ethnicity: Table 3 shows that more than half of all 

cases were Arab females, and the females 

affected were more than males for all ethnicities 

except Turkmen males. 

Educational Level and disease: Table 4 shows 

that 3 patients (2.3 %) had a Ph.D degree, 4 

patients (2.9 %) had a master degree, only 2 

patients were illiterates, and more than (42%) of 

our patients have a high school graduation 

certificate. 

Residence: Majority of our patients were living in 

Mosul city  (67.6%), while less than 1/3 of patients 

(32.4%) were living outside the city within the 

boundaries of Nineveh Governorate. 

Clinical Manifestations: Weakness in one or 

more limbs was the most frequent initial symptom 

stated by more than 1/3 of patients followed by 

sensory disturbance and ataxia, see Table 5.  

Clinical Categories: A relapsing remitting pattern 

was identified in (78.7%) of patients and so it is the 

most frequent pattern of MS in Nineveh 

Governorate, see Table 6. 
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Diagnostic Categories: Majority of cases were 

reported as being "Clinically Definite", while less 

than  (3%) of cases were reported as  "Clinically 

Indefinite" cases and the rest being reported as 

"Clinically Probable" according to McDonaldꞌs 

criteria. See Table 7. 

 

 
 

Table 1. Mean age of presentation and onset, and the 

average delay in diagnosis.  

 

Gender 

Mean age of 
onset 

(years) 

Mean age of 
presentation 

(years) 

Average 
delay in 

diagnosis 
(years) 

Female 29.82 37.96 8.14 

Male 33.00 42.21 9.21 

Both 30.95 39.50 8.55 

Table 2. Distribution of cases for each decade at time of presentation and at onset. 

Age (years) 
Gender 

>60 50-59 40-49 30-39 20-29 10-19 

% No. % No. % No. % No. % No. % No.  

2.2 3 2.2 3 17.7 24 8.1 11 4.4 6 0.7 1 Male 

1.5 2 5.1 7 16.9 23 24.3 33 16.9 23 0 0 Female 

0.7 1 2.9 4 14.7 20 36.8 50 34.6 47 10.3 14 At onset (both sex) 
 

Table 3. Distribution of cases according to ethnicity for each sex. 

Ethnicity 
Females Males Total 

No. % No. % No. % 

Arabs 75 55.15 41 30.14 116 85.29 

Turkmens 4 2.94 6 4.41 10 7.35 

Kurds 8 5.88 1 0.74 9 6.62 

Assyrians 1 0.74 0 0 1 0.74 

Total 88 64.71 48 35.29 136 100 
 

Table 4. Educational level of patients with MS. 

Educational Level 
Females Males Total 

No. % No. % No. % 

Ph.D degree 3 2.3 0 0.0 3 2.3 

Master degree 2 1.47 2 1.47 4 2.9 

High school 26 19.1 25 18.4 51 37.5 

Preparatory school 14 10.3 7 5.1 21 15.4 

Secondary school 11 8.1 4 2.9 15 11.0 

Elementary school 30 22.0 10 7.4 40 29.4 

Illiterate 2 1.5 0 0 2 1.5 

Total 88 64.7 48 35.3 136 100 

Table 5. Frequency of the initial symptom of MS for each gender. 

Initial Symptom 
Females Males Total 

No. % No. % No. % 

Limb Weakness 34 25 16 11.8 50 36.8 

Sensory Disturbance 21 15.4 5 3.6 26 19 

Ataxia 10 7.4 9 6.6 19 14 

Visual Disturbance 8 5.9 10 7.3 18 13.2 

Vertigo 6 4.4 5 3.7 11 8.1 

Diplopia 2 1.4 4 3.0 6 4.4 

Complete visual loss 2 1.5 2 1.5 4 3 

Facial Palsy 3 2.3 1 0.7 4 3 

Trigeminal Neuralgia 1 0.7 0 0 1 0.7 

Bladder problems 1 0.7 0 0 1 0.7 

Lhermitte's phenomenon 0 0 1 0.7 1 0.7 

Slurred speech 1 0.7 0 0 1 0.7 

Dysphagia 0 0 1 0.7 1 0.7 

Loss of consciousness 1 0.7 0 0 1 0.7 
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Table 6. Clinical categories of MS in Nineveh 

Governorate. 

Category 
Females Males Total 

No. % No. % No. % 

Relapsing 
Remitting 

66 48.5 41 30.2 107 78.7 

Secondary 
Progressive 

10 7.4 7 5.1 17 12.5 

Progressive 
Relapsing 

5 3.7 0 0.0 5 3.7 

Primary 
Progressive 

2 1.4 0 0.0 2 1.4 

Clinically 
Isolated 
Syndrome 

5 3.7 0 0.0 5 3.7 

 

Table 7. Diagnostic categories of MS cases. 

Diagnostic 
Category 

Females Males Total 

No. % No. % No. % 

Clinically 
Definite 

77 56.6 35 25.8 112 82.4 

Clinically 
Probable 

8 5.9 12 8.8 20 14.7 

Indefinite 3 2.2 1 0.7 4 2.9 

Total 88 64.7 48 35.3 136 100 

 

DISCUSSION 

In this study the prevalence of multiple sclerosis in 

Nineveh was recorded to be (4.72/100,000) and 

this is nearly similar to the figure provided by Atlas 

of Multiple Sclerosis Resources in the World 2008 

by WHO  which estimates the prevalence of MS in 

Iraq to be in the range of (5.01-20)
10

. On the other 

hand, this result is significantly lower than what 

was reported in a study conducted in Istanbul in 

Turkey by Ülkü Türk Börü, et al
11 

which was 

(101.4/100,000) and this might be due to different 

geographical location and different ethnicity 

between Istanbul and Mosul. Two other studies 

done by Saadatnia M, et al
12

 in Isfahan, Iran, and 

by Jasem Al-Hashel, et al 
13

 in Jordan reported a 

high prevalence of MS (43.8/100,000, 39/100,000 

respectively).  

   The female to male ratio in this study estimated 

to be 1.83:1 and this figure is nearly comparable to 

the figure of WHO Atlas of MS
10 

which was (2:1), 

and to the figure of a study conducted in Kuwait at 

2012 by R. Alroughani
14 

which was 1.95:1. 

   In this study, it was found that the mean age of 

onset of disease in Nineveh Governorate was 

(30.95) years and this figure is comparable to the 

figure of Iraqi study by Al-Araji A, et al 
15 

(29.2) 

years. 

   The mean age of presentation in our study is 

(39.5) years with an average delay (8.5) years in 

diagnosis of the disease, this figure is slightly 

higher than the figure of Al-Araji A, et al
15

 which 

was (37.6) years. 

   During the study period, a positive family history 

was identified in 1
st
 and 2

nd
 degree relatives in 

(8.82%) of the patients and this figure is nearly 

comparable to a study on mixed Iraqi and 

Jordanian patients by Al-Shimmery and Bzaini
16

 

which identified a positive family history in (9.6%) 

of their patients. 

   The results of this study revealed that most of 

the patients were well educated, being either 

college graduates (42.7%) with some of them had 

post-graduate degrees in different sciences 

(5.2%), or having at least secondary school degree 

(26.4%). The Iraqi-Jordanian study by Al-

Shimmery and Bzaini
16

 also stated higher figures 

concerning college graduates and secondary 

school graduates (50%, 40.4% respectively). 

   The most frequent initial symptom in this study 

was weakness in one or more limbs stated by 

(36.8 %) of the patients. Two other studies done by 

Al-Araji A, et al
15 

in Iraq and by  Daif AK, et al 
17 

in 

Saudi Arabia also mentioned high frequency rate 

of limb weakness, being the main presenting 

symptom (31.7%, 56.9% respectively). The 

difference in figures of the patients in these three 

studies despite being mostly of Arab ethnicity may 

be attributed to variation in data collection, 

environment, and possibly other unknown factors. 

Several studies reported motor weakness being 

more prevalent symptom among Arabs even in 

Iran. 

   The dominant pattern of clinical course of 

disease in this study was relapsing remitting in 

(78.7%). The studies done by Al-Shimmery and 

Bzaini
16

  in 2008 and by Al-Araji A, et al 
15

 in 2005 

also reported high frequency rate of relapse-

remission course (84.6%, 66.3% respectively). 

 

CONCLUSIONS 

This study showed that the prevalence rate of MS 

in Nineveh province is low. It predominantly affects 

females, young ages (20 - 40 yeas), and all ethnic 

groups. Most patients are of high educational level 

and live in Mosul city. Motor weakness is the main 

presenting symptom. The  dominant clinical pattern 

of MS in Nineveh is relapsing – remitting type.  

http://informahealthcare.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28Alroughani%2C+R.%29
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