Internal Medicine and Medical Investigation Journal
E-ISSN: 2474-7750
Homepage: www.imminv.com

ORIGINAL ARTICLE

Epidemiological Survey of Multiple Sclerosis in East-Azerbaijan Province, Iran, 2014
Behzad Yousefi1, Samad Shams Vahdati2, Hossein Mazouchian3*, Reza Dehghan Hesari4
1
Student Research Committee, Tabriz University of Medical Sciences, Tabriz, Iran
Emergency Medicine Department, Tabriz University of Medical Sciences, Tabriz, Iran

2

Social Determinants of Health Research Centre, Tabriz University of Medical Sciences, Tabriz, Iran

3

Faculty of Traditional Medicine, Tabriz University of Medical Sciences, Tabriz, Iran

4

Corresponding Author: Hossein Mazouchian, E-mail: Mazouchianh@tbzmed.ac.ir

ARTICLE INFO

ABSTRACT

Article history
Received: Feb 20, 2017
Accepted: Apr 19, 2017
Published: May 23, 2017
Volume: 2
Issue: 2

Background: Multiple sclerosis (MS) as a chronic disease of the central nervous system have
the very prevalent in worldwide. Its epidemiology is different region by region, and most of
the geographical and environmental factors may play a role in its incidence. We designed this
study to analyze demographic characteristics of MS. Methods: This survey has been conducted
in East-Azerbaijan province, northwest of Iran. Prevalence of the MS has been measured using
data from Committee for Diagnosis and Treatment of MS in 2014. Age, gender, and type of the
disease also had been investigated in this research. Independent T-Test, Chi-square, Pearson and
Fisher’s exact test used to analyze data by SPSS21. Results: We had 2774 MS patients in 2014.
Of them, 726 (26%) were male and 2003 (73%) were female. The mean age of males and females
was 38±9 years and 37.09±9 years, respectively. The mean age of male patients significantly
was higher than females (P=0.001). We measured 73.26 prevalence per 100000 populations in
East-Azerbaijan province. Conclusion: Prevalence of the MS showed a significant increase
in 5 years compared to previous studies. Because of disease’s dishabilitating entity more
interventional investigations are recommended to perform in preventing disease incidence or
improving the quality of life of sufferers and increasing their life expectancy.
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INTRODUCTION
Multiple sclerosis (MS) as one of the chronic diseases attacks central nervous system (CNS) (1). It has an unknown
origin, but genetic and immunological factors play a role in
the pathophysiology of illness (2).
For the first time, MS was introduced in 1837 by Carswell and Caruneiheir, and then histology of its lesions has
been described (3,4). Three years later, clinical diagnosis for
MS has been identified by Frerichs (5). Association between
histopathological changes and its clinical findings explained
for the first time in 1868 (6).
National MS Association of America has reported that
2.5 million people are suffering from this disease all around
the world. Iranian MS Society reported 50000 MS patients
in Iran during 2007 (7-10). Mean prevalence of the MS have
been reported 15-30 in 100000 populations according to
Payamani’s study, but 55-98 in 100000 reported by Elhami
et al. in Tehran, the capital of Iran (13,14).
Hashemilar et al. reported 27.7 in 100000 for the MS in
East-Azerbaijan province, northwest of Iran in 2009 (15).

This condition has variable prevalence in a different region,
and some geographical risk factors seem to affect the incidence. Hence, this study was aimed to analyze MS demographic characteristics in East-Azerbaijan province in 2014,
which has 47.830 km2 area and about 3.7 million populations
in the northwest of Iran (16).
METHODS
This cross-sectional study has been conducted in East-Azerbaijan province in Iran. This country has about 78 million
population, and 3.7 million of them are East-Azerbaijan residents based on the national census in 2011.
Patient Selection
The study population was all the MS patients in this province during 2014. All the sufferers of this disease are being registered in Committee for Diagnosis and Treatment of
MS (CDTMS) which operates numbers attends of Neurology Department of Tabriz University of Medical Sciences.
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Neurologists in East-Azerbaijan that diagnose the MS refer
their patients to this committee to confirm the diagnosis and
patients are being registered after further evaluations and
diagnosis approval. All the patients that were registered in
CDTMS and were being treated in 2014 with confirmed diagnosis of MS included. The diagnosis and classification of
patients were based on McDonald criteri (The McDonald
criteria use magnetic resonance imaging evidence extensively and can allow for a diagnosis of MS to be made by one relapse, given the right evidence from scans).
Data Collection
Data of the patients was gathered by researcher made checklist with research variables including, patient demographics,
the age of disease onset and clinical form of the disease.
Checklists were filled from an electronic database of patients’ medical recordings at CDTMS office in Tabriz University of Medical Sciences.
Data Analyses
Data have been entered in SPSS software version 21, and
descriptive statistics were used to analyze data (mean, standard deviation, percentage, maximum, minimum, etc.).
Independent T-test was performed to compare means. Chisquare was employed by Pearson and Fisher exact tests to
compare qualitative parametrical and non-parametrical data,
respectively. A p-value less than 0.05 have been considered
as significant.
RESULTS
Our study included all MS sufferers up to 2014, and its prevalence was meagered 73.26 per 100000 people. East-Azerbaijan had 3.6 million population, and it had been raised to
3.7 million in our study.
Also, the source of data and inclusion criteria were the
same in both studies, the prevalence of the disease showed
dramatically increase in 5 years (Figure 1). The frequency of
the disease has been raised from 1000 to 2779 (269 to 726
in male and 731 to 2003 in female). Indeed, we had 2774
MS patients in 2014 in East-Azerbaijan. Of them, 726 (26%)
were male and 2003 (73%) were female and female to male

Figure 1. Prevalence of MS throught 5 years

ratio was 2.76. The mean age of males and female was
38±9 years and 37.09±9 years, respectively.
The mean age in male patients significantly was higher than in females (P=0.001). The mean age of diagnosis in
males and female was 30±9 and 29±9 years, respectively.
There was a significant difference between mean age of diagnosis in male and female patients (P=0.015).
Thirteen- three (5.33%) of males and 97 (5.69%) of females had early onset MS, which was the significantly higher rate in female (P=0.000). One hundred and ninety (7%)
patients were illiterate, 795 (29%) had primary education
degrees, 885 (32%) had secondary education degrees, and
828 (30%) had university college degrees. Among the patients, 2554 (95%) had the ability to walk, but 127 (4%)
didn’t (Figure 2).
DISCUSSION
Our result showed that most of MS patients are females and
its being diagnosed in 1-2 years earlier in this gender same
as other reports (17,18,19,20). The mean age of diagnosis
was in the late twenties both in men and women in this study,
which was lesser and higher than Qom and Tehran studies,
respectively (21-22).
In spite of geographical features, it could be understood
that the disease is diagnosed earlier in more developed regions (23-24). About 5 percent of patients had early onset
of the MS that had been symptomatic for ages younger than
sixteen years old. Also, the prevalence of early onset disease was higher in women; it consists lower number of the
patients in sum. Our study replicated findings of other investigations that show more incidence of MS in older ages.
Female to male ratio was lower than most of other studies
conducted in Iran (25-27). It indicates that gender distribution of the MS is more equipoised in our area compared to
other provinces of our country, but it does not degrade more
prevalence of MS in females (21,22,28). The mean age of the
patients and age of their diagnosis was significantly higher in
males than females same as previous studies (15,21,29). The
MS was more common (50.04%) in 25-34 years age group
than the other age groups. In Saei’s report, most of the patients (38%) were between 30 to 35 years age group, but fur-

Figure 2. Education degree of patients
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ther information has not been mentioned in their article (22).
Some environmental and infectious factors have been mentioned as the risk factors such as smoking and Epstein–Barr
virus exposure (20). In some other studies correlation of Vit
D deficiency and sun exposure with risk of MS has been
investigated (30-32) and reported that Vit D deficiency or
lower sunlight exposure in childhood might make people
susceptible to MS in adolescence (33). However, the mechanism of these factors in MS pathophysiology is not clearly
understood, and additional studies should be performed to
evaluate underlying mechanisms (34,35). Unfortunately, in
the current study, we could not study risk factors of MS due
to some limitations.
In our study, relapsing-remitting MS was the most
common type that was similar to other reports (14, 21). In
2009, Hashemilar et al. had a survey with the same study
method and place and reported MS prevalence was 27.7
per 100000 people in East-Azerbaijan province with the 3.6
million populations according to 2006 national census (15).
This increase in MS prevalence in 5 years might have several
reasons such as changing in dietary and habitual patterns and
developing westernization. If we look optimistically, this
significant increase in prevalence can also be due to the improvement of diagnostic methods such as developing magnetic resonance imaging techniques and even overdiagnosis.
Gender distribution of the MS was the same in both surveys, which suggests that regardless of rising prevalence, its
growth is balanced.
CONCLUSION
The MS involves young adults that play a major role in
developing countries and growing economies. Because of
disease’s dishabilitating entity more interventional investigations are recommended to perform in preventing disease
incidence or improving the quality of life of sufferers and
increasing their life expectancy.
ACKNOWLEDGMENTS
The authors gratefully acknowledge financial support from
Student Research Committee of Tabriz University of Medical Sciences. Also, we wish to thank the following those who
made valuable suggestions to the preparation of the manuscript: Dr. Hormoz Ayromlou, Dr. Mehdi Farhoudi and Miss
Fariba Salek Ranjbarzadeh. We also acknowledge CDTMS
in Tabriz University of Medical Sciences for permission to
access their database. Finally, this manuscript is dedicated to
the friendship and memory of all the MS sufferers especially
the person whom the inspiration came from for doing the
research.
AUTHORS CONTRIBUTION
Samad Shams Vahdati, and Reza Dehghan Hesari designed
and performed study; Hossein Mazouchian wrote and revised the manuscript; Behzad Yousefi helped for data collection and analysis, and Hossein Mazouchian and Behad
Yousefi participated in all stages of the work.

IMMINV 2(2):28-31
REFERENCES
1. Ashjazadeh N, Shamszadeh Z. Restless Leg Syndrome
in Patients with Multiple Sclerosis and its Effect on Frequency of Daytime Sleepiness and Fatigue of the Patients. Galen Medical Journal. 2016;5(1):7-12.
2. Milo R, Kahana E. Multiple sclerosis: Geoepidemiology, genetics and the environment. Autoimmun Rev.
2010; 9: 387–94.
3. Lublin F. History of modern multiple sclerosis therapy.
J Neurol 2005; 3: 252
4. Murray TJ. Robert Carswell: the first illustrator of MS.
Int MS J. 2009; 16(3):98-101.
5. Kabat EA, Glusman M, Knaub V. Quantitative estimation of the albumin and gamma globulin in normal
and pathologic cerebrospinal fluid by immunochemical
methods. Am J Med. 1948;4(5):653-62.
6. Kumar DR, Aslinia F, Yale SH, Mazza JJ. Jean-Martin
Charcot: the father of neurology. Clin Med Res. 2011;
9(1): 46-9.
7. Payamani F, Nazari A, Noktedan H, Mehran A, Sahraeian MA. Investigation of lifestyle in patients with
Multiple Sclerosis have referred to the MS Board in
Tehran 1387. YAFTEH. 2012; 13(2): 38-1. [Persian]
8. Ghabaae M, Qelichnia Omrani H, Roostaeizadeh M.
Epidemiology of multiple sclerosis in Tehran: a three
year study. Tehran Uni Med J. 2007; 65(5): 74-7. [Persian]
9. Nabavi M, Poorfarzam SH, Ghassemi H. Clinical
Course and prognosis of 203 patients with MS in shahid
Mostafa Khomeini Hospital. Tehran 2002. Tehran Uni
Med J. 2006; 64(7): 90-7. [Persian]
10. Hashemilar M, Savadi Ouskui D, Farhoudi M, Ayromlou H, Asadollahi A. Multiple sclerosis in East Azerbaijan, North West Iran. Neurology Asia 2011; 16(2):
127-31.
11. http://www.ostan-as.gov.ir/Geographical situation of
East Azerbaijan. (Accessed 2010/10/15).
12. Koch-Henriksen N, Hyllested K. Epidemiology of multiple sclerosis: incidence and prevalence rates in Denmark 1948-64 based on the Danish Multiple Sclerosis
Registry. Acta Neurol Scnad. 1988; 78: 369-80.
13. Koch-Henriksen N. The Danish Multiple Sclerosis Registry: a 50-year follow-up. Mult Scler. 1999; 5: 293-6.
14. Mayr WT, Pittock Sj, McClelland RL. Incidence and
prevalence of multiple sclerosis in Olmsted Country,
Minnesota, 1985-2000. Neurology. 2003; 61: 1373-7.
15. Ascherio A, Munger K. Epidemiology of Multiple Sclerosis: From Risk Factors to Prevention. Seminars in
Neurology. 2008; 28 (1): 17-28.
16. Rezaali S, Khalilnezhad A, Naser Moghadasi AR,
Chaibakhsh S, Sahrian MA. Epidemiology of multiple
sclerosis in Qom: Demographic study in Iran. Ir J neurol. 2013; 12 (4): 136-43.
17. Saei M, Holakouie-Naieni K, Mostafavi E, Sahrian MA,
Mahmoodi M, Mansournia MA, et al. Spatial Analysis
of Multiple Sclerosis Disease in Tehran Metropolitan
Zone, Iran, 2001-2012. Iranian J Public Health. 2014;
43 (5): 621-9.

Multiple Sclerosis in East Azerbaijan Province
18. Alter M, Kahana E, Loewenson R. Migration and risk of
multiple sclerosis. Neurology. 1978; 28: 1089-93.
19. Alter M, Leibowitz U, Speer J. Risk of Multiple sclerosis related to age at immigration to Israel. Arch Neurol.
1966; 15: 234-7.
20. Elhami SR, Mohammad K, Sahrian MA, Eftekhar H.
A 20-years incidence trend (1989-2008) and point prevalence (March 20, 2009) of multiple sclerosis in Tehran, Iran: a population-based study. Neuroepidemiology.
2011; 36: 141-7.
21. Saadatnia M, Etemadifar M, Maghzi AH. Multiple
sclerosis in Isfahan, Iran. Int Rev Neurobiol. 2007;
79: 357-5.
22. Ghandehari K, Riasi HR, Nourian A, Boroumand AR.
Prevalence of multiple sclerosis in north east of Iran.
Mult Scler. 2010; 16: 1525-6.
23. Etemadifar M, Abtahi SH. Multiple Sclerosis in Isfahan,
Iran: Past, Present and Future. International Journal of
Preventive Medicine. 2012; 3 (5): 301-2.
24. Esfandiarinezhad P, Majdinasb N, Afshari P,
Haaghighizadeh MH. Different features of Multiple
Sclerosis disease among men and women in Ahvaz,
Iran. Quarterly Journal of Ahvaz Faculty of Nursing and
Midwifery. 2012; 1 (2): 23-9.
25. Goldberg P. Multiple sclerosis: vitamin D and calcium
as environmental determinants of prevalence (a viewpoint) Part 1: Sunlight, dietary factors and epidemiology. Intern J Environmental Studies. 1974; 6: 19-27.
26. Holick MF. Sunlight and vitamin D for bone health and
prevention of autoimmune disease, cancers, and cardiovascular disease. AM J Clin Nutr. 2004; 80: 1678-88.

31
27. Webb AR, Kline L, Holick MF. Influence of season and
latitude on cutaneous synthesis of vitamin D3: exposure
to winter sunlight in Boston and Edmonton will not promote vitamin D3 synthesis in human skin. J Clin Endocrinol Metab. 1988; 67: 373-8.
28. Lucas RM, Ponsoby AL. Considering the potential benefits as well as adverse effect of sun exposure: can all the
potential benefits be provided by oral vitamin D supplementation? Prog Biophys Mol Biol. 2006; 92: 140-9.
29. Hayes CE, Nashold FE, Spach KM, Pedersen LB. The
immunological functions of vitamin D endocrine system. Cell Mol Biol. 2003; 49: 277-300.
30. Spach KM, Hayes CE. Vitamin D3 confers protection
from autoimmune encephalomyelitis only in female
mice. J Immunol. 2005; 175: 4119-26.
31. Pugliatti M, Rosati G, Carton H, Riise T, Drulovic J,
Vécsei L, Milanov I. The epidemiology of multiple sclerosis in Europe. European journal of Neurology. 2006
Jul 1;13(7):700-22.
32. Sadovnick AD, Ebers GC. Epidemiology of multiple
sclerosis: a critical overview. Canadian Journal of Neurological Sciences. 1993 Feb;20(1):17-29.
33. Acheson ED. Epidemiology of multiple sclerosis. British medical bulletin. 1977 Jan 1;33(1):9-14.
34. Hammond SR, McLeod JG, Millingen KS, Stewart-Wynne EG, English D, Holland JT, McCall MG.
The epidemiology of multiple sclerosis in three Australian cities: Perth, Newcastle and Hobart. Brain. 1988
Feb 1;111(1):1-25.
35. Kira JI. Multiple sclerosis in the Japanese population.
The Lancet Neurology. 2003 Feb 28;2(2):117-27.

