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Abstract

Background: Tehran is the capital of Iran with an increasing Multiple Sclerosis (MS) incidence. A retrospective popu-
lation-based study was conducted to evaluate the status of MS prevalence and MS incidence trends in Tehran Prov-
ince, Iran.

Methods: A population-based study was conducted from 1991 to 2014 in Tehran Province, the capital city of Iran
based on Iranian MS Society (IMSS) registry system. A structured questionnaire design to cover the important epide-
miological variables, related at the individual level for MS. A Monte Catlo Permutation method was utilized to test
whether the apparent change in MS trends during 1991-2014 was statistically significant.

Results: MS incidence was significantly increased during our study period. The annual percent change (APC) was
12.8% in women during 1991 to 2004 and 12.5% in men during the same period. The point prevalence of MS was
101.39 per 100000 populations in 2014. The age-adjusted prevalence rates were 134.03 and for male patients were
42.45 per 100000.

Conclusion: MS prevalence and incidence in Tehran are markedly rising, it is crucial to elucidate the causes of the

increasing trends and implement efficient policies lowering disease burden.
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Introduction

Multiple sclerosis (MS) is an inflammatory demye-
linating disease that affects more than 2.5 million
people worldwide (1). Meta-regression analyses of
studies on MS epidemiology since 1965 revealed
an almost universal increase in prevalence and in-
cidence of MS over time; and suggest a general
increase in incidence of MS in females (1).
Globally, the median estimated prevalence of MS
is 112.0 per 100000 and the median estimated
incidence of MS is 5.2 per 100000 (2). Greatest
prevalence observed in North America and Eu-
rope (140 and 108 per 100000, respectively) (3).
Iran is considered as a country with high MS pre-
valence (51.52 per 100000) in Middle East (4).
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The study for prevalence estimation of MS in
Iran in 2013 indicated a high prevalence rate in
Isfahan (89 per 100000 of population) and Te-
hran (88/100000), situated at the central part of
Iran (5). Numerous studies revealed that having
positive family history of MS can play little role in
increasing risk of the disease (6, 7). The preva-
lence and incidence of MS widely vary amongst
numerous geographical areas and different coun-
tries. The current frequency of MS is still un-
known in Tehran.

The aim of this study was to detect significant
changes in MS epidemiology in Tehran during
1991 to 2014, calculate the incidence trend, and
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point prevalence of MS by focusing 2013-2014 in
Tehran Province, Iran. We also evaluated the fa-
milial MS history and pediatric MS incidence.

Methods

Study Area
This population-based study was conducted in
Tehran Province, the capital of Iran. Tehran is

located in the north/center of Iran with an esti-
mated population of 12559000 in 2014.

Data source

Iranian MS Society (IMSS) records were studied
to obtain annual incidence data (8-10). IMSS is
the only center in the surveyed area that registers
MS patients and provides wide facilities for the
members. Only patients approved by neurolo-
gists with MS fulfilling McDonald (11) or the
Poser criteria (12) are registered in the IMSS. A
trained interviewer explains the purpose of the
registry for patients in the IMSS, and after ob-
taining informed consent, patients are asked to
complete structured interview questions. Each
person fills out a questionnaire relating to base-
line characteristic data such as sex, birth date, fa-
milial history of MS and age at disease onset.

The majority of the MS patients are registered in
the IMSS, while the number of patients registered
during the exact year of disease onset, may re-
main underestimated.

The Statistical Center of Iran regularly conducts
population censuses, including in the year 2013-
2014, and estimates the average annual popula-

tion for the in-between years based on several
registries available in the country.

The age-adjusted incidence rates were calculated
based on years of disease onset and 2000-2025
WHO standard population. We have also studied
the age-adjusted prevalence rate at the end of the
study period on Mar 20, 2014.

Joinpoint regression analysis

Joinpoint regression has been widely used to
study various disease trends over time (13-16).
Joinpoint software takes trend data and fits the
smallest number of change-points supported by
the data, that is, where significant shifts of the
annual percent change (APC) are observed.
These are called “Join points (JPs)”. We found
the number of significant JPs in our trend data
during 1991-2014 by using JoinPoint Software
Ver. 4.0.1.

Results

MS incidence trends

Among 15672 MS patients recorded in IMSS in
Tehran Province, 749 MS was recorded in 2013
including 565 (75.4) female and 184 (24.6) male
and 485 MS recorded in 2014 including 351
(72.4) female and 134 (27.6) male. The MS inci-
dence was 6.02 per 100000 populations in 2013
(9.16 in female and 2.93 in male) and the MS in-
cidence was 3.87 per 100000 population in 2014
(5.63 in female and 2.11 in male) (Table 1).

Table 1: Crude incidence and baseline characteristic of MS patients in 2013-2014

2013 2014
Variables n (%) Population n (%) Population CI
Sex 749 485
Female (916) 565 (75.4) 6167000 9.16 351 (72.4) 6228000 5.63
Male (318) 184 (24.6) 6266000 2.93 134 (27.6) 6331000 2.11
Age group
<19 64 (8.5) 3279000 1.95 36 (7.4) 3286000 1.09
20-24 153 (20.4) 1107000 13.82 89 (18.4) 1030000 8.64
25-29 184 (24.6) 1463000 12.57 131(27.0) 1414000 9.26
30-34 148 (19.8) 1374000 10.77 94 (19.3) 1440000 6.52
35-39 97 (13.0) 1050000 9.23 65 (13.4) 1107000 5.87
40-44 60 (8.0) 908000 6.60 29 (6.0) 917000 3.16
452 43 (5.7) 3252000 1.32 41 (8.5) 3365000 1.21
CI: Crude Incidence per 100000 population
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In 2013, most of MS incidence have been seen in o00] sex
patients aging 20- 24 yr old, 13.82 per 100000 e

population followed by 25-29 yr old, 12.57 per
100000 populations as well in 2014. Most MS
incidences has been seen in patients aging 25 to 29
yr old, 9.6 per 100000 population followed by 20-
24 yr old, 8.64 per 100000 populations (Table 1).
During study period from 1991-2014, a signifi-
cantly increasing trend in MS incidence was ob-
served via Joinpoint regression analysis in various
sex groups (Fig. 1). The APC in the first segment
(until 2004) of pooled sex groups was 12.9%
(10.7%-15.1%, P<0.05). The APC in the first
segment of female group was 12.8% (10.6%-
14.9%, P<0.05) and the APC in the first segment
of male group was 12.5% (10.2%-14.9%,
P<0.05). The first JP was observed in 2004 and
the second JP was observed in 2008 in various
sex groups (Fig. 1).
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Fig. 1: MS incidence via Join point regression
analysis in various sex groups

Table 2: Multiple sclerosis incidence rate in Tehran according to sex and age groups in 2013-2014

2013 Female Male 2014 Female Male
Age n (%) Total Female n (%) Total CI N (%) Total CI n (%) Total CI
group pop CI pop pop pop
(yr)
<19 50 (8.8) 1605000 3.11 14 (7.8) 1674000  0.83 27 (7.7) 1607000 1.68 9 (6.7) 1677000 0.53
20-24 118 (20.9) 555000 21.26 35(19.0) 551000 6.35 64 (18.2) 513000 12.47 25 (18.7) 517000  4.83
25-29 139 (24.7) 738000 18.83 45 (24.3) 725000 6.20 101 713000 14.16 30 (22.4) 701000  4.27
(28.7)

30-34 107 (18.9) 683000 15.66 41 (22.3) 691000 593 62 (17.7) 719000 8.62 32 (23.9) 722000 443
35-39 70 (12.4) 510000 13.72 27 (14.7) 540000 5.0 48 (13.7) 540000 8.88 17 (12.7) 567000  2.99
40-44 50 (8.8) 443000 11.28 10 (5.4) 465000 2.15 21 (6.0 445000 4.71 8 (6.0) 472000 1.69
45> 31 (5.5 1634000 18.97 12 (6.5) 1619000 7.41 28 (8.0 1691000 1.65 13 (9.6) 1673000 0.77

Total Pop: Total Population, CI: Crude Incidence per 100000 population

The average female to male ratio during 1991- MS prevalence

2014 was 3.18:1 and in 2013-2014 was 2.88:1
(3.07:1 in 2013 and 2.61:1 in 2014).

As shown in Table 1 patients aging 25-29 yr old
at disease onset comprised most of the patients
(24.6% in 2013 and 27.0% in 2014) followed by
patients aging 20-24 yr old 20.4% in 2013. Mean
age at disease onset was 30.04 yr with a minimum
and maximum of 8 and 62 yr old, respectively.
Mean age at disease onset for female patients was
28.81 yr and for male patients was 29.94 yr with
Mode of 26.0 yr.

On the prevalence day, 15672 cases with definite
MS were identified in Tehran. Total point preva-
lence of MS was 101.39 per 100000 populations.
The age-standardized prevalence rate for female
patients was 134.03 and for male patients was
42.45 per 100000.

MS Incidence by sex and age group
Specific incidence rates in 2013-2014 for female
and male in different age groups are presented in

Table 2.
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In 2013, MS incidence rate per 100000 populations
was 13.8 between 20-24 yr old, 17.30 between 25-
29 yr old while in 2014 MS incidence rate per
100000 populations was 25.03 between 20-24 yr old
18.43 between 25-29 yr old in both sexes.

The pediatric MS incidence among patients aging
fewer than 18 yr old during our study period was
479 among girls and 1.36 among boys per
100000 populations.

Familial MS history

For the study period from 2013 to 2014, we
found 174 (13.97%) patients with a positive fami-
ly history of MS, 109 (14.6%) among patients
during 2013 and 65 (13.40%) during 2014. Con-
cerning patients having history of MS, 14.1%
were female and 14.6% were males.

Discussion

Our study demonstrated a significantly increasing
trend in MS incidence in various age groups until
2004. The increasing female to male sex ratio
among MS patients during study period from
1991-2014 was observed. The mean age at dis-
ease onset among male patients was decreased
during the study period, while in female patients
the mean age at disease onset was mildly in-
creased.

In Middle East region, prevalence of MS varies
considerably across the countries, MS prevalence
in Kuwait increased from 4.44 per 100000 in
1983 to 31.15 per 100000 in 2000. Jordan also
had a high prevalence (39 per 100000 in 2004-5)
of MS, a medium prevalence was observed in
Tunisia (9 per 100000 in 1985) and Saudi Arabia
had a low prevalence (4 per 100000 in 1989) (17).
In Iran, reports from Isfahan indicated that this
region has a high prevalence of MS with a recent-
ly sharp increase in incidence and prevalence
rates (9.1 and 73.3 per 100000, respectively) (18).
However, there are reports from other regions in
Iran with lower prevalence rates.

The prevalence of MS in north east of Iran
ranges between 5.3 to 12.8 per 100000 (19). MS
also has a low incidence (2.67 per 100000) and
prevalence (13.96 per 100000) in Sistan and
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Baluchestan, south-east of Iran (20). A Recent
study from Iran also reports a prevalence of 88
per 100000 in Tehran Province (5, 8). The MS
prevalence at the end of our study period was
101.39 per 100000 inhabitants with 134.03 for
women and 42.45 for men.

In our study, a significantly increasing trend was
seen in MS incidence until 2004. MS incidence
rate was higher in females and patients aging 25-
29 yr old. The lowest incidence observed in pe-
diatric groups under 18 yr of age (1).

The decreasing pattern was seen afterward maybe
due to time delay between disease onsets and ful-
filling the MS diagnosis criteria and delay in regis-
tering to IMSS. Several studies have shown an
increase in the female to male sex ratio of MS
over time (21, 22).

The median estimated male/female ratio is low-
est in Europe (0.6), the Eastern Mediterranean
(0.55) and the Americas (0.5) and highest in
South-East Asia (0.4), Africa (0.33) and the
Western Pacific (0.31) (3). The average female to
male ratio during our study was 2.88:1. In our
study, the modeled male to female sex ratio at
birth decreased from 0.48 in 1950 to 0.26 in 1995
(APC of -1.39% with no JPs, P<0.05).

The average age of onset is lowest in the Eastern
Mediterranean region (26.9) followed by similar
average age of onset in Europe (29.2) (3). In our
study, the mean age at disease onset was 30.04 yr
old and patients aging 25-29 yr old were the most
prevalent cases. Although the mean age at disease
onset in men (29.94) was higher than women
(28.81) in our study, a decreasing pattern was
seen in the mean age of onset in male patients
while an increasing non-significant trend was
seen in the female patients.

In our study, 7.70% of patients studied during
1991 to 2014 experienced their first demyelinat-
ing event occurring before 18 yr of age. In major
regional MS center in the Northeastern United
States, pediatric MS consisted 3.06% of cases
(23).

Environmental factors contribute to MS patho-
genesis in genetically susceptible individuals.
Family history of MS is associated with a signifi-
cantly increasing of MS risk (24). Our results in-
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dicates that, the percentage of patients with
positive family history of MS in Tehran Province
is higher than other regions of Iran and other
countries in middle east like Kuwait and Qatar (9,
25-30).

A positive history of MS increased from 5% in
2003 to 14.55% in 2013 (27). In our study, similar
to a study in Isfahan, more men with MS, had
family history of MS as compared to women (25).
The increasing patterns are seen in MS incidence in
Tehran Province over two decades, changes in sex
ratio at birth during 1950 to 1995 and increased
pediatric MS cases denotes close attention to envi-
ronmental issues affecting susceptible people.

Conclusion

Tehran is amongst regions with the highest pre-
valence of MS and the incidence of MS has been
significantly increasing in both sexes during last
two decades.

Ethical considerations

Ethical issues (Including plagiarism, informed
consent, misconduct, data fabrication and/or fal-
sification, double publication and/or submission,
redundancy, etc.) have been completely observed
by the authors.

Acknowledgements

Authors wish to admire greatly the precious en-
deavors of Iranian MS Society members who
kindly assisted patients with their everyday life.
The authors declare that there is no conflict of
interest.

References

1. Koch-Henriksen N, Sorensen P (2010). The
changing  demographic  pattern  of
multiple sclerosis epidemiology. Lancet
Neurol, 9:520-32.

2. Melcon M, Correale J, Melcon C (2014). Is it
time for a new global cdlassification of
multiple sclerosis? | Newuro/ Sci, 344(1-2):171-
81.

703

3. Dua T, Romani P (2008). Atlas of Multiple Sclerosis
Resources in the World, WHO, Geneva.

4. Heydarpour P, Khoshkish S, Abtahi S, Moradi-
Lakeh M, Sahraian MA (2015). Multiple
Sclerosis Epidemiology in Middle East and
North Africa: A Systematic Review and Meta-
Analysis. Nezroepideniology, 44(4):232-244.

5. Etemadifar M, Izadi S, Nikseresht A, Sharifian M,
Sahraian M, Nasr Z (2014). Estimated
Prevalence and Incidence of Multiple Sclerosis
in Iran. Eur Neurol 72:370-74.

6. Compston A, Coles A (2002). Multiple sclerosis.

Lancet, 359:1221-31.

. Sawcer S (2008). The complex genetics of multiple
sclerosis: pitfalls and  prospects.  Brain,
131:3118-31.

8. Elhami SR, Mohammad K| Sahraian MA, Eftekhar

H (2011). A 20-year incidence trend (1989-
2008) and point prevalence (March 20, 2009)
of multiple sclerosis in Tehran, Iran: a
population-based  study.  Newrvgpideniolgy,
36:141-7.

9. Sahraian MA, Khorramnia S, Ebrahim MM,
Moinfar Z, Lotfi ], Pakdaman H (2010).
Multiple sclerosis in Iran: a demographic study
of 8,000 patients and changes over time. Eur
Nenroh 64:331-6.

10. Heydarpour P, Mohammad K, Yekaninejad MS,
Elhami SR, Khoshkish S, Sahraian MA
(2014). Multiple sclerosis in Tehran, Iran: a
joinpoint trend analysis. Muit Scler, 20:512.

11. McDonald WI, Compston A, Edan G et al
(2001). Recommended diagnostic criteria for
multiple sclerosis:  guidelines from the
International Panel on the diagnosis of
multiple sclerosis. .4nn Neurol, 50:121-7.

12. Poser CM, Paty DW, Scheinberg L, McDonald
WI, Davis FA, Ebers GC, Johnson KP,
Sibley WA, Silberberg DH, Tourtellotte WW
(1983). New diagnostic ctiteria for multiple
sclerosis: guidelines for research protocols.
Ann Neurol, 13:227-31.

13. Jemal A, Ward E, Thun M] (2007). Recent
trends in breast cancer incidence rates by age
and tumor characteristics among U.S.
women. Breast Cancer Res, 9(3):R28.

14. O'Flaherty M, Ford E, Allender S, Scatborough
P, Capewell S (2008). Coronary heart disease
trends in England and Wales from 1984 to
2004: concealed levelling of mortality rates
among young adults. Hears, 94:178-81.

]

Available at:  http://ijph.tums.ac.ir



15.

16.

17.

18.

19.

20.

21.

22.

Awvailable at:

Eskandarieh et al.: Prevalence and Incidence of Multiple Sclerosis ...

Leslie WD, ODonnell §, Jean S, Lagace C,
Walsh P, Bancej C, Morin S, Hanley DA,
Papaioannou A, Osteoporosis Surveillance
Expert Working G (2009). Trends in hip
fracture rates in Canada. LANM.4, 302:883-9.

Govindan R, Page N, Morgensztern D, Read W,
Tierney R, Vlahiotis A, Spitznagel EL,
Piccirillo ] (2006). Changing epidemiology of
small-cell lung cancer in the United States
over the last 30 vyears: analysis of the
surveillance, epidemiologic, and end results
database. | Clin Oncol, 24:4539-44.

Al-Hashel ], Besterman AD, Wolfson C (2008).
The prevalence of multiple sclerosis in the
Middle East. Neuroepidemiology, 31:129-37.

Etemadifar M, Maghzi AH (2011). Sharp
increase in the incidence and prevalence of
multiple sclerosis in Isfahan, Iran. Muit Scler,
17:1022-7.

Ghandehari K, Riasi HR, Noutian A,
Boroumand AR (2010). Prevalence of
multiple sclerosis in north east of Iran. Muit
Scler, 16:1525-6.

Moghtaderi A, Rakhshanizadeh F, Shahraki-
Ibrahimi S (2013). Incidence and prevalence
of multiple sclerosis in southeastern Iran. Clin
Neurol Nenrosurg, 115:304-8.

Wallin MT, Page WF, Kurtzke JF (2004).
Multiple sclerosis in US veterans of the
Vietnam era and later military service: race,
sex, and geography. Awun Neuro, 55:65-71.

Barnett MH, Williams DB, Day S, Macaskill P,
McLeod JG (2003). Progressive increase in
incidence and prevalence of multiple sclerosis
in Newcastle, Australia: a 35-year study. [
Neurol Sci, 213:1-6.

http://ijph.tums.ac.ir

23.

24.

25.

26.

27.

28.

29.

30.

Chitnis T, Glanz B, Jaffin S, Healy B (2009).
Demographics of pediatric-onset multiple
sclerosis in an MS center population from the
Northeastern United States. Mult  Scter,
15:627-31.

Al Jumah M, Kojan S, Al Khathaami A, Al
Abdulkaream I, Al Blawi M, Jawhary A
(2011). Familial multiple sclerosis: does
consanguinity have a role? Mult Scler, 17:487-
9.

Etemadifar M, Janghorbani M, Shaygannejad V,
Ashtari F (2006). Prevalence of multiple
sclerosis in Isfahan, Iran. Neurvepidenriolog),
27:39-44.

Hashemilar M SOD, Farhoudi M,Ayromlou H,
Asadollahi A (2011). Multiple sclerosis in east
Azerbaijan, north west Iran. Newurolgy Asia,
16:127-131.

Kalanie H, Gharagozli K, Kalanie AR (2003).
Multiple sclerosis: report on 200 cases from
Tran. Mult Scler, 9:36-8.

Rezaali S, Khalilnezhad A, Naser Moghadasi A,
Chaibakhsh S, Sahraian MA  (2013).
Epidemiology of multiple sclerosis in Qom:
Demographic study in Iran. Iran | Neurol,
12:136-43.

Al-Afasy HH, Al-Obaidan MA, Al-Ansari YA,
Al-Yatama SA, Al-Rukaibi MS, Makki NI,
Suresh A, Akhtar S (2013). Risk factors for
multiple sclerosis in Kuwait: a population-
based case-control study. Neurvepideniology,
40:30-5.

Deleu D, Mir D, Al Tabouki A et al (2013).
Prevalence, demographics and  clinical
characteristics of multiple sclerosis in Qatar.
Mult Scler, 19:816-9.

704



