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A B S T R A C T

It was believed that the risk of multiple sclerosis (MS) is associated with latitude gradient. Due to the increasing
prevalence of MS in some areas around the equator such as Iran, this theory has been criticized in recent years.
Since the distribution of MS in Iran is not uniform, this study was designed to describe the prevalence and
incidence of MS in the northeastern area of Iran.

The patients were registered in the MS center of Torbat-e Heydarieh County and all of them were living in this
county during the study period (during 1 January 1982 to 31 December 2016). Data of the patients were ex-
tracted from their files in the MS center. Because of the long-term span of this study, we used different diagnosis
criteria according to the files of the patients to proven case missing. In addition, population data were obtained
from the website of Statistical Centre of Iran.

The total number of the MS patients during the study period was 110 cases. The prevalence of the disease at
the beginning and end of the research period was 0.33 (95% CI, 0.008-1.85) and 30.48 (95% CI, 25.25-37.03)
patients per 100,000 persons, respectively. The incidence of the disease in this 36-year period was 1.41 (95%CI,
1.15-1.69) patients per 100,000 persons. The average age of the patients was 35.01 (95% CI, 33.37-36.65) years
and the female to male ratio was 2.8:1.

The prevalence of MS has been increased in the 36-year period in Torbat-e Heydarieh, especially for women.
More epidemiological studies are needed to determine the factors affecting this increasing trend.

Introduction

Multiple sclerosis (MS) is an autoimmune disease that affects the
central nervous system (CNS), causes disability in various parts of the
body, and leads to death in some cases (Dehghani et al., 2015a). The
prevalence of MS is higher in women and young people, mostly for the
ages of 25 to 35 years old (Ascherio and Munger, 2016). The prevalence
of MS in women is twice more than that in men worldwide
(Sahraian et al., 2017a). This disease imposes an extreme socio-eco-
nomic burden on the society and its adverse consequences affect the
quality of life of patients and their families (Runmarker and Andersen,
1993; Weinshenker et al., 1989). The main predisposing factors asso-
ciated with this disease are the latitude of location, vitamin D intake,
white skin color, bad lifestyle (smoking, obesity, and alcohol con-
sumption), occupational exposure to industrial solvents, and high level

of socio-economic status (Ascherio and Munger, 2016; Dehghani et al.,
2017; Dehghani et al., 2015a; Sahraian et al., 2017a).

There are more than 2.3 million MS patients worldwide
(Federation, 2013). The people from eastern Europe and north America
are more likely to suffer from MS than those from Asia, Africa, and Latin
America (Federation, 2013). In fact, the farther the location of people
from the equator, the more the probability for them to suffer from MS
(Organization, 2008). Therefore, the areas near the equator are in-
troduced as low-risk areas and distant areas from the equator are
known to have high prevalence of MS. For example, in many regions of
Europe, the prevalence of MS is more than 100 per 100,000 persons,
while the prevalence within the near-equator areas is less than 10 per
100,000 persons(Browne et al., 2014).

Figure. 1.
Although the incidence of this disease is increasing worldwide,
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there has been a dramatic increase in prevalence in some areas, such as
the Middle Eastern countries, like Iran and Kuwait. Iran has been
changed during the past decade from a country with low prevalence of
MS to a country with high prevalence of this disease (Sahraian et al.,
2017b).

Eskandarieh et al. (2018) reported that the MS prevalence in Tehran
city was increased from 67 per 100,000 in 2006 to 115 per 100,000 in
2015. In addition, the prevalence among women was much higher and
approximately 200 per 100,000 (Eskandarieh et al., 2018).

Although most of the studies have been conducted in central areas
such as Tehran and Isfahan provinces, other areas have experienced
incremental growth as well. The number of provinces with high pre-
valence (more the 30 per 100,000) has increased from 8 in 2006 to 20
in 2011. This study indicated that MS prevalence increased not only in
central areas, but also in other areas (Dehghani et al., 2015b). Two
systematic reviews also showed a significant increase in the prevalence
of MS in different regions of Iran during the past decade (Etemadifar
et al., 2013; Heydarpour et al., 2015).

However, the evidence regarding other areas is limited. For in-
stance, in the northeastern areas (Khorasan), a few studies are available
thus far. In one of them, Ghandehari et al. (2010) revealed that the
prevalence of MS in Razavi, Northern, and Southern Khorasan pro-
vinces was 13, 8.7, and 5.3 per 100,000, respectively
(Ghandehari et al., 2010).

The reason behind this change is unknown yet. In a review by
Sahraeian et al. (2017), many factors such as urbanization, moder-
nization, and development of diagnostic facilities were introduced as
the triggers for the recent high prevalence of MS in Iran (Dehghani
et al., 2017; Sahraian et al., 2017b).

Zoning of chronic diseases such as MS can be effective for in-
vestigating the epidemiological aspects and determining the effect of
demographic, geographical, climatic, and cultural factors on the pre-
valence of diseases. Epidemiological studies are necessary to estimate
the effects of MS on a population in a particular area. Despite some
short-term epidemiological studies in the eastern and northeastern
areas of Iran, these areas are less documented regarding MS incidence
and prevalence (Etemadifar et al., 2014; Etemadifar et al., 2013). This
work aimed to investigate the epidemiology of MS in the eastern and
northeastern areas of Iran during a 36-year period (1982-2016).

Methods

Study area

In this descriptive cross-sectional study, data on the MS patients of
Torbat-e Heydarieh County was collected during 1 January 1982 to 31
December 2016. In this study, STROBE checklist for cross-sectional
studies was used (ISPM, 2007; Vandenbroucke et al., 2014; von Elm
et al., 2007). Torbat-e Heydarieh with the area of 6175 km2 is located in
Khorasan Razavi Province in the east of Iran (59° 12′ 58.12" E and 35°
16′ 47.43" N). This semi-mountainous and semi-arid region has short
distance from the east and Afghanistan, and is almost an industrial area
with specific social conditions. All the residents of the county are in the
same ethnic group (Pars).

This county with the total population of 343730 is the fourth most
populated county of Khorasan Razavi Province (Statistical Centre of
Iran., 2016). Torbat-e Heydarieh consists of four cities, including cen-
tral Torbat-e Heydarieh, Roshtkhar, Zaveh, and Mahvelat. The last
three were villages at the beginning part of the study period, but were
introduced as cities later. Therefore, the patients recorded at Roshtkhar,
Zaveh, and Mahvelat were considered as rural.

All of the MS patients had been registered in an MS Center in
Torbat-e Heydarieh that was operating under the supervision of MS
Society of Iran and provided treatment grants for patients. The in-
formation about the MS patients was acquired from this center.
Demographic information was extracted from patient records and, then,
analyzed. Other information such as total population as well as age- and
gender-specific population was obtained from the website of Statistical
Centre of Iran (Statistical Centre of Iran, 2016) .

Data collection

This study was ethically approved by Torbat Heydarieh University
of Medical Sciences (IR.THUMS.REC.1395.49). All the data obtained
from MS Society of Iran were treated according to the ethics. In order to
preserve the patients' privacy, a code was assigned to each patient,
which was used for the data analysis.

At first, all the patients registered in the MS Center of Torbat-e
Heydarieh were included in the study.

This center was a branch of Iranian MS Society (IMSS) as a non-
governmental organization. The registration of the patients in this
center was not mandatory, but the members had easier access to some
drugs, such as interferon family medications.

Figure. 1. Study location.
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A high percentage of the MS patients across the country had been
registered in this center. In many cities, members of this community
formed the main population of MS patients in the city (95% CI). One file
was created for each patient in MS Center of Torbat-e Heydarieh. This
file contained information such as age, gender, date of diagnosis, etc. In
order to join the center, each patient must have provided a neurologist's
confirmation based on the latest diagnostic criteria.

It should be noted that since this study was based on a review of
patients' records over a long period of time, any case of the diagnosed
MS during the study period was included for the analyses.

Along with improving diagnostic facilities and criteria globally,
diagnostic criteria in the documentations of this study were also im-
proved. In most cases, the diagnoses were done according to different
versions of McDonald criteria.

MS confirmation was approved by clinical finding, magnetic re-
sonance imaging (MRI), evoked potential studies, and cerebrospinal
fluid (CSF) examination.

The number and gender of the patients, population of the city and
county, age of diagnosis, current age of patients, location of habitation
(urban or non-urban), and other variables were collected in a checklist
and entered into the Excel software (Microsoft, US). In order to in-
vestigate the incidence rate of MS in various years, the population in
each year was obtained from Statistical Centre of Iran. Incidence and
prevalence of MS were calculated for different age groups. The female
to male ratio was also calculated. In order to prevent bias, demographic
data were acquired from different organizations such as Statistical
Centre of Iran and Vice-Chancellor for Health of Torbat Heydarieh
University of Medical Sciences. The data about MS patients were ob-
tained from MS Center of Torbat-e Heydarieh as the only owner of such
data. Prevalence and incidence of MS were calculated for each gender
and different age groups. The age interval of the patients was 15-60
years old. This interval was divided into 5-year periods to investigate
the relationship between the prevalence of MS and different age groups.

Statistical analysis

According to the diagnosis age of MS, age- and gender-specific
prevalence and incidence were estimated based on 2016 population.
Confidence interval for different age groups was calculated using
Poisson's analysis. Descriptive statistics of demographic characteristics,
prevalence, and incidence were calculated using SPSS (V. 22). Some
data such as birth year and diagnosis age of the disease were missing
and treated as no data. At the end, confidence intervals were calculated
using STATA Software and entered into the tables.

Results

In this study, 110 MS patients were identified. The number of the
patients was increased from 1 in 1982 to 110 in December 2016. Out of
the total number of patients, 75 were urban and 35 were rural residents.
Table 1 shows the prevalence of MS according to different age groups.

In addition, 81 and 29 patients were female and male, respectively
(Table 1). Out of the 75 persons living in the city, 59 and 17 persons
were reported to be women and men, respectively. In the rural popu-
lation, 12 men and 23 women were identified.

The prevalence of MS in the study period was 30.48 (95% CI, 25.25-
37.03) per 100,000. The incidence of MS was estimated to be 1.4 (95%
CI, 1.15-1.69) per 100,000. The highest and lowest numbers of the
patients were attributed to the age groups of 30-44 and 45-59 years old,
respectively (Table 1). In addition, maximum cases of the disease were
recorded in 2014, while minimum cases were observed in 1982, 1994,
1998, 1999, and 2003 (1 patient per year). In fact, the numbers of the
patients until 2006 were only 3 cases per year.

The average age of the patients was 35.01 (95% CI, 33.37-36.65)
years old and the range of age distribution was 15-56 year old. In ad-
dition, the averages of men and women's ages were 36.17 (95% CI,

33.06-39.28) and 34.57 (95% CI, 32.60-36.54), respectively.
Female to male (F:M) ratio among the MS patients was 2.8:1. The

highest and lowest ratios were recorded in 2001-2010 (3.4:1) and 1991-
2000 (1.5:1) periods, respectively. Only 1 woman patient was identified
in urban areas during 1980s. The highest (4.6) and lowest (3). The
highest F:M ratio in the city based on patients' age was observed in the
15-29 age group (4:1). The F:M ratio in the urban areas was higher than
that in the county.

Incidence

The incidence rates of MS during the 36-year period in urban and
total (urban and rural) population were 3 (95% CI, 2.36-3.77) and 1.4
(95% CI, 1.15-1.69) per 100,000, respectively. The highest and lowest
incidence rates were observed in 2010s (2.34 (95% CI, 1.57-3.30)) per
100,000) and 1980s (0.33 (95% CI, 0.008-1.85)) per 100,000). In ad-
dition, the highest and lowest yearly incidence rates were estimated to
be in 2014 (4.01 (95% CI, 2.29-6.51)) and 2016 (2.47 (95% CI, 1.19-
4.55)). The incidence rate in the city was higher than that in the county.
The highest incidence rate in the city was 8.04 (95% CI, 4.01-14.38)
and 6.39 (95% CI, 2.92-12.13) for 2014 and 2016, respectively, both of
which were higher than the values associated to the county (Table 2).
The incidence rates of MS in the county for the first (1982) and last
(2016) years were 0.33 (0.008-1.85) and 2.47 (1.19-4.55) per 100,000,
respectively (Table 2).

Prevalence

Prevalence of MS during the study period had a significantly in-
creasing trend. In the early years of the study (1982-2000), the pre-
valence was very low and one new case of disease was observed every
few years. Afterwards, the prevalence was increased until 2016, during
which high prevalence (more than 30 patients per 100000 persons) was
observed (Figure. 2.).

In the case of age groups, the highest and lowest prevalence rates in
the county were calculated to be in the 30-34 (95.9 (95% CI, 65.6-
135.39) per 100,000) and 55-59 (95% CI, 7.73(0.19-43.08) per
100,000) age groups, respectively (Table 3). In addition, the highest
and lowest prevalence rates in the city belonged to 30-34 (161.95 (95%
CI, 103.77-240.98) per 100,000) and 55-59 (0 per 100,000) age groups,
respectively (Table 3). A statistically significant difference was de-
termined between the prevalence of MS in men and women (P<0.001).

Highest and lowest values of MS prevalence among women were
observed in 40-44 (139.01 (95% CI, 79.46-225.74) per 100,000) and
55-59 (14.94(95% CI, 0.37-83.23) per 100,000) age groups, respec-
tively. These values were significantly higher for the urban area (p-
value=0.01), so that the highest and lowest prevalence rates in the city
were 243.54 (95% CI, 144.34-384.9) (age group of 30-34) and 0.00
(age group of 55-59) per 100,000, respectively (Table 3).

Table 1
Age-specific F: M prevalence ratio for MS.

City County(total)*

Age group (y) Female Male F/M ratio Female Male F/M ratio
<15 0 0 0.0 0 0 0.0
15-29 12 3 4 18 6 3
30-44 35 10 3.5 51 18 2.83
45-59 4 4 1 8 5 1.6
>60 0 0 0.0 0 0 0.0
No data 4 0 - 4 0 -
Total 58 17 3.4 81 29 2.8
F:M: Female to male ratio; MS: Multiple sclerosis; y: Year

⁎ Each province consists of several county and each county contains some
cities and many villages. The rural measures are obtained by subtraction county
measures from city ones.
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Discussion

This study was carried out using the recorded data on MS patients
during a 36-year period. In total, 110 MS patients were identified, 75
and 35 patients of who, were from urban and rural areas, respectively.
This significant difference between the number of urban and rural pa-
tients has been reported in other studies. In a national study in Iran,
urbanization was introduced as a major risk factor for the incidence of
MS (Dehghani et al., 2017).

This has also been reported in other studies. For instance, in the
study by Sahraian et al. (2017), a high rate (Sahraian et al., 2017a) of
urbanization was found responsible for the high prevalence of MS in
Tehran and Isfahan in comparison to Sistan and Baluchestan provinces.
Urbanization is a complex mixture of risk factors for MS
(Dehghani et al., 2017). In addition, it must be noted that diagnostic
facilities are more easily accessible in cities. This can affect the number
of registered MS patients (Dehghani et al., 2015a).

The prevalence of MS–according to Kurtzke categories- at the be-
ginning of the study was less than 1 per 100,000, and MS was con-
sidered as a rare disease. But over time, MS has changed from a rare
disease to low prevalence(in 1999), then a moderate (in 2004) and now
a high prevalence (more than 30 patients per 100,000 people) disease
(Runmarker and Andersen, 1993). This may be due to the accumulation
of registered patients during the study period, since the mortality rate
in this disease is low (Benjaminsen et al., 2014).

Although the global incidence of MS has increased during the recent
years, its growth in Iran has been remarkable. Reports of various studies
in several regions of Iran have revealed that the MS status has changed
from a disease with rare or low prevalence to a disease with medium or
high prevalence (Eskandarieh et al., 2018; Heydarpour et al., 2015;
Sahraian et al., 2010).

For example, the prevalence of MS in Tehran during 2010 was 51
per 100000 persons (Sahraian et al., 2010) and reached 74.28 per
100000 (113.49 in women and 37.41 in men) in 2013

Table 2
Incidence of MS per 100,000 personsin the county and city between 1982 and 2016.

Incidence trend of MS for 1982–2016 in County Incidence trend of MS for 1982–2016 in City

Year No. of cases Incidence rate (95% CI) Age at diagnosis (y) No. ofcases Incidence rate (95% CI) Age at diagnosis (y)
Mean (SD) Min-max Mean (SD) Min-max

1982 1 0.33(0.008-1.85) 50.0 - 1 1.73(0.043-9.61) 50.0 -
1994 1 0.30(0.007-1.67) 53.0 (19-19) 1 1.12(0.028-6.23) 53.0 -
1998 1 0.29(0.007-1.61) 29.0 (42-42) 1 1.0(0.025-5.57) 29.0 -
1999 1 0.286(0.0072-1.59) 38.0 (32-32) 0 - - -
2000 2 0.56(0.068-2.05) 39(6.36) (35-44) 2 1.9(0.23-6.86) 39.5(6.36) (35-44)
2001 2 0.56(0.068-2.03) 42(8.48) (36-48) 1 0.92(0.023-5.16) 36.0 -
2002 3 0.834(0.17-2.44) 40(11.78) (27-50) 2 1.81(0.21-6.53) 38.5(16.26) (27-50)
2003 1 0.275(0.006-1.53) 44.0 - 0 - - -
2004 3 0.819(0.16-2.39) 43.33(11.01) (36-56) 1 0.86(0.021-4.8) 36.0 -
2005 3 0.811(0.167-2.37) 43(7.84) (35-53) 2 1.69(0.2-6.09) 47.0(8.48) (41-53)
2006 6 1.61(0.59-3.5) 27.66(7.84) (15-34) 4 3.3(0.89-8.4) 29.3(5.67) (21-34)
2007 5 1.33(0.431-3.1) 38.6(8.01) (31-51) 4 3.24(0.88-8.31) 39.5(8.96) (31-51)
2008 5 1.31(0.42-3.07) 34.6(7.12) (27-44) 5 3.99(1.3-9.39) 34.6(7.12) (27-44)
2009 7 1.82(0.732-3.75) 41.57(7.32) (30-54) 3 2.36(0.48-6.89) 36.3 (6.02) (30-42)
2010 9 2.32(1.06-4.4) 35.11(5.9) (26-44) 6 4.64(1.7-10.11) 34.7(5.98) (26-42)
2011 7 1.79(0.719-3.68) 35.85(5.87 (27-44) 2 1.52(0.18-5.51) 35.0(1.41) (34-36)
2012 7 1.78(0.714-3.66) 29.85(6.25) (22-39) 5 3.76(1.2-8.87) 30.6(6.18) (23-39)
2013 9 2.27(1.04-4.31) 37(7.28) (22-45) 6 4.45(1.63-9.68) 36.0(8.57) (22-45)
2014 16 4.01(2.29-6.51) 31.12(6.31) (18-42) 11 8.04(4.01-14.38) 30.4(6.66) (18-42)
2015 7 1.74(0.7-3.59) 34.14(9.94) (21-50) 5 3.6(1.17-8.41) 30.0(7.6) (21-41)
2016 10 2.47(1.19-4.55) 30.0(8.75) (17-45) 9 6.39(2.92-12.13) 30.7(9.01) (17-45)
Total 106 1.4(1.15-1.69) 36.93(5.01) (15-56) 71 3.0(2.36-3.77) 37.9(7.4) (17-53)

Figure. 2. Prevalence and incidence of MS during study period.
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(Heydarpour et al., 2014).
In Isfahan, the spread of the disease was growing so rapidly that it

has been known as a rapidly growing region in the world. The pre-
valence rate of MS in Isfahan in 2006 and 2010 was 35.5 and 71.6 per
100,000, respectively. This trend has been less obvious in other areas
(Etemadifar et al., 2013).

Few studies have been conducted in areas near Torbat-e Heydarieh
and our results cannot be compared. However, by a comparison in the
country-scale with the neighboring countries, it was found that Iranian
population is affected by some genetic and environmental factors that
make them more sensitive to MS (Etemadifar et al., 2013).

Despite the high MS prevalence, Iran is located in a low-risk zone of
MS; this reflects a change in the geographical gradient of the disease
(Koch-Henriksen and Sorensen, 2011).

The results of other studies have indicated that the impact of the
latitude on the risk of MS is decreasing; but instead, the effects of fac-
tors such as smoking, low exposure to sunlight, unhealthy lifestyle,
infectious agents, and exposure to industrial solvents and air pollution
have increased (Ebers, 2008; Sahraian et al., 2017b). The population of
Iran is affected by many of these factors.

In the current study, the prevalence of MS has not changed with a
certain trend, but has demonstrated some variations which may be due
to the changes in the implementation of the registry program in some
years during the study period; this program has been abandoned for
some years.

On the other hand, the increase of MRI scanner devices and better
distribution of neurologists in distant areas of the province's capitals
can help improve the diagnosis and increase the incidence of MS.
Several studies have found the effect of increase in diagnostic facilities
and number of neurologists in increasing the detection of MS cases
(Benjaminsen et al., 2014). In this study, due to the long period of
study, we considered all the criteria for the confirmation of the disease:
Poser, McDonald, physician diagnosis, etc.. Some studies have con-
sidered only one criterion; however, other works have revealed that
there is small difference between the results of Poser- and McDonald-
based diagnoses (Benjaminsen et al., 2014; Fox et al., 2004; Hirst et al.,
2009).

The overall F:M ratio was 2.8; however, it varied over the study
period. The ratio was high during some periods that can be due to the
few cases of the disease. Other studies have reported different F:M ra-
tios. For instance, this ratio in Tehran and Isfahan were 3.11 and 3.37,
respectively (Elhami et al., 2011; Etemadifar and Maghzi, 2011). De-
spite the fact that F:M ratio in the present study was not higher than
those reported from the rest of the world, previous studies have shown
that Iranian women have higher risk of MS than men. Iranian women
have severe vitamin D deficiency and their physical activity is very low.
In addition, exposure to sunlight at adolescence and young ages is much
less in women than men (Hovsepian et al., 2011).

Another risk factor of MS for Iranian women is the high

consumption of low-quality cosmetics and sunscreens, i.e. exposure to
chemical solvents and decrease in sunlight exposure (Izadi et al., 2014;
Sahraian et al., 2017b). However, this should be studied more for ob-
taining robust information. On the other hand, the only factor that
reduces the risk of disease in Iranian women, compared to other
countries, is low percentage of tobacco smokers (Jamshid et al., 2001).

Among the age groups, the age group of 30-34 years old had the
most cases of MS. In addition, the age group of 30-34 years old showed
the highest prevalence both in men (81 per 100,000) and women
(243.5 per 100,000), indicating the accumulation of the patients in this
age range, especially for women.

In other areas of Iran, the age group with the most cases of MS was
similar to this study; Sahraian et al. (2010) reported that the average
age of the patients was 27±8.3 and the highest prevalence was ob-
served in the age range of 20-39 years old (Sahraian et al., 2010). In
another study in Isfahan, the same findings were reported
(Saadatnia et al., 2007). It seems that the average age of MS patients in
Iran is less than other countries. For example, mean age for the diag-
nosis of MS patients in Norway was 45 to 51 (Benjaminsen et al., 2014)
and this measure was 50.6 (± 13.9) for the Italian population
(Solaro et al., 2015). This difference is possibly because of younger
population in Iran (Etemadifar et al., 2014). On the other hand, MS is
an emerging disease in Iran and the discovery of the cases has increased
over the past 10 years. But in European countries, the number of pa-
tients has accumulated over the past decades; this has also raised the
age range of the identified patients (Benjaminsen et al., 2014; Brola
et al., 2016).

Among the age groups, the age group of 30-34 years old had the
most cases of MS. In addition, the age group of 30-34 years old showed
the highest prevalence both in men (81 per 100,000) and women
(243.5 per 100,000), indicating the accumulation of the patients in this
age range, especially for women. In other studies, the highest pre-
valence is observed in older age groups. This difference is possibly
because of younger population in Iran. On the other hand, MS is an
emerging disease in Iran and the recording of patients has increased
within the past 10 years. But in European countries, the number of
patients has accumulated over the past decades; this has also raised the
age range of the identified patients (Benjaminsen et al., 2014; Brola
et al., 2016).

This study had some strengths and limitations. The present study
was a long-term study in a relatively constant and uniform population.
The number of MS patients increased over the study period, possibly
due to the improvements in diagnostic facilities and access to neurol-
ogists. On the other hand, this was the first study in the northeastern
area of Iran that showed a long-term trend of MS.

In the case of limitations, we could not differentiate between the
types of MS, mainly because of inaccurate documentation. In addition,
different registry plans were implemented during the study period. In
some years, governmental supports increased the participation of

Table 3
Age-specific prevalence rates of MS in the county, city and rural area (per 100,000 persons).

Age group County City Rural

Prevalence 95 % CI P-value F to M Prevalence 95 % CI P-value F to M Prevalence 95 % CI P-value F to M
<15 0.00 * * 0 - - -
15-19 15.91 4.33-40.73 * 26.70 5.5-78.01 0.07 7.1 0.1-40 -
20-24 30.27 13.07-59.64 0.01 43.70 14.27-102.6 0.01 19.9 4.1-58.2 0.49
25-29 37.39 19.32-65.32 0.48 73.22 35.11-134.66 0.2 10.8 1.3-39.1 -
30-34 95.90 65.6-135.39 0.02 161.95 103.77-240.98 0.01 43.1 18.6-84 0.8
35-39 60.41 35.8-95.47 0.049 82.38 41.13-147.41 0.04 42.5 17-87.1 0.6
40-44 81.85 49.28-127.81 0.003 92.58 44.39-170.25 0.058 72.51 33.1-137 0.01
45-49 27.30 8.86-63.71 0.1 32.83 6.77-95.95 0.051 21.7 2.6-77.6 -
50-54 45.47 18.28-93.68 0.7 67.60 21.95-157.74 0.7 25 3.3-90.32 0.9
55-59 7.73 0.19-43.08 * 0 0 13.9 0.3-77.6 -
>60 0.00 * * 0 0 - - -
Total 30.84 25.25-37.03 <0.001 47.70 37.26-60.17 <0.0001 17.9 12.5-24.9 0.049

V.K. Moghaddam et al. Multiple Sclerosis and Related Disorders 24 (2018) 184–189

188

Downloaded for Anonymous User (n/a) at Torbat Heydarieh University of Medical Sciences from ClinicalKey.com by Elsevier on September 23, 2018.
For personal use only. No other uses without permission. Copyright ©2018. Elsevier Inc. All rights reserved.



patients. But in some periods, the patients had to have self-funding
treatment, in which case the desire to record information was reduced.

Conclusion

In Torbat-e Heydarieh, the status of MS is changing, similar to many
other areas of Iran. During the 36-year period, the prevalence of MS was
sharply increased and converted into a middle-high prevalence disease.
Although the women are already a more vulnerable group for MS in the
world, the risk factors are even more provided for them in Iran. Future
studies can focus on the long-term epidemiology of MS in larger areas
and other areas of Iran.

Uncited References:

WHO 2013

Acknowledgments

The authors would like to thank Student Research Committee of
Torbat Heydarieh University of Medical Sciences for their financial
support (under grant No.49) for performing this research.

References

Ascherio, A., Munger, K.L., 2016. Epidemiology of multiple sclerosis: from risk factors to
prevention—an update, Seminars in neurology. Thieme Medical Publishers, pp.
103–114.

Benjaminsen, E., Olavsen, J., Karlberg, M., Alstadhaug, K.B., 2014. Multiple sclerosis in
the far north-incidence and prevalence in Nordland County, Norway, 1970–2010.
BMC neurology 14 (1), 226.

Brola, W., Sobolewski, P., Flaga, S., Fudala, M., Szczuchniak, W., Stoiński, J., Rosołowska,
A., Wójcik, J., Kapica-Topczewska, K., Ryglewicz, D., 2016. Prevalence and incidence
of multiple sclerosis in central Poland, 2010–2014. BMC neurology 16 (1), 134.

Browne, P., Chandraratna, D., Angood, C., Tremlett, H., Baker, C., Taylor, B.V.,
Thompson, A.J., 2014. Atlas of Multiple Sclerosis 2013: A growing global problem
with widespread inequity. Neurology 83 (11), 1022–1024.

Dehghani, R., Sahraian, M.A., Yunesian, M., Hadeii, M., Gilasi, H.R., Kazemi-Moghaddam,
V., 2017. Reply to Urbanization Theory for Growing Trend of Multiple Sclerosis
Letter. Iranian journal of public health 46 (11), 1601–1602.

Dehghani, R., Yunesian, M., Sahraian, M.A., Gilasi, H.R., Moghaddam, V.K., 2015a. The
evaluation of multiple sclerosis dispersal in Iran and its association with urbaniza-
tion, life style and industry. Iranian journal of public health 44 (6), 830–838.

Dehghani, R., Yunesian, M., Sahraian, M.A., Gilasi, H.R., Moghaddam, V.K., 2015b. The
evaluation of multiple sclerosis dispersal in Iran and its association with urbaniza-
tion, life style and industry. Iranian journal of public health 44 (6), 830.

Ebers, G.C., 2008. Environmental factors and multiple sclerosis. The Lancet Neurology 7
(3), 268–277.

Elhami, S.-R., Mohammad, K., Sahraian, M.A., 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. Neuroepidemiology 36 (3), 141–147.

Eskandarieh, S., Allahabadi, N.S., Sadeghi, M., Sahraian, M.A., 2018. Increasing pre-
valence of familial recurrence of multiple sclerosis in Iran: a population based study
of Tehran registry 1999–2015. BMC neurology 18 (1), 15.

Etemadifar, M., Izadi, S., Nikseresht, A., Sharifian, M., Sahraian, M.A., Nasr, Z., 2014.
Estimated prevalence and incidence of multiple sclerosis in Iran. European neurology
72 (5-6), 370–374.

Etemadifar, M., Maghzi, A.-H., 2011. Sharp increase in the incidence and prevalence of

multiple sclerosis in Isfahan, Iran. Multiple Sclerosis Journal 17 (8), 1022–1027.
Etemadifar, M., Sajjadi, S., Nasr, Z., Firoozeei, T.S., Abtahi, S.-H., Akbari, M., Fereidan-

Esfahani, M., 2013. Epidemiology of multiple sclerosis in Iran: a systematic review.
European neurology 70 (5-6), 356–363.

Federation, M., 2013. Atlas of MS 2013: Mapping Multiple Sclerosis Around the World.
London2013 [Available from. http://www.msif.org/about-us/advocacy/atlas.

Fox, C., Bensa, S., Bray, I., Zajicek, J., 2004. The epidemiology of multiple sclerosis in
Devon: a comparison of the new and old classification criteria. Journal of Neurology,
Neurosurgery & Psychiatry 75 (1), 56–60.

Ghandehari, K., Riasi, H.R., Nourian, A., Boroumand, A.R., 2010. Prevalence of multiple
sclerosis in north east of Iran. Multiple Sclerosis Journal 16 (12), 1525.

Heydarpour, P., Khoshkish, S., Abtahi, S., Moradi-Lakeh, M., Sahraian, M.A., 2015.
Multiple sclerosis epidemiology in Middle East and North Africa: a systematic review
and meta-analysis. Neuroepidemiology 44 (4), 232–244.

Heydarpour, P., Mohammad, K., Yekaninejad, M.S., Elhami, S.-R., Khoshkish, S.,
Sahraian, M.A., 2014. Multiple sclerosis in Tehran, Iran: a joinpoint trend analysis.
Multiple Sclerosis Journal 20 (4), 512.

Hirst, C., Ingram, G., Pickersgill, T., Swingler, R., Compston, D., Robertson, N.P., 2009.
Increasing prevalence and incidence of multiple sclerosis in South East Wales.
Journal of Neurology, Neurosurgery & Psychiatry 80 (4), 386–391.

Hovsepian, S., Amini, M., Aminorroaya, A., Amini, P., Iraj, B., 2011. Prevalence of vi-
tamin D deficiency among adult population of Isfahan City, Iran. Journal of health,
population, and nutrition 29 (2), 149.

ISPM, 2007. STROBE Statement: strengthening the reporting of observational studies in
epidemiology. https://www.strobe-statement.org/index.php?id=available-
checklists.

Izadi, S., Nikseresht, A., Sharifian, M., Sahraian, M.A., Jahromi, A.H., Aghighi, M.,
Heidary, A., 2014. Significant increase in the prevalence of multiple sclerosis in iran
in 2011. Iranian journal of medical sciences 39 (2), 152.

Jamshid, A., Khalili, H., Jooybar, R., Namazi, N., Mohammadagaei, P., 2001. Prevalence
of cigarette smoking in Iran. Psychological reports 89(2), 339-341.

Koch-Henriksen, N., Sorensen, P.S., 2011. Why does the north–south gradient of in-
cidence of multiple sclerosis seem to have disappeared on the Northern hemisphere?
Journal of the neurological sciences 311(1), 58-63.

Runmarker, B., Andersen, O., 1993. Prognostic factors in a multiple sclerosis incidence
cohort with twenty-five years of follow-up. Brain 116 (1), 117–134.

Saadatnia, M., Etemadifar, M., Maghzi, A.H., 2007. Multiple sclerosis in Isfahan, Iran.
International review of neurobiology 79, 357–375.

Sahraian, M.A., Khorramnia, S., Ebrahim, M.M., Moinfar, Z., Lotfi, J., Pakdaman, H.,
2010. Multiple sclerosis in Iran: a demographic study of 8,000 patients and changes
over time. European neurology 64 (6), 331–336.

Sahraian, M.A., Sahebkar, M., Dehghani, R., Derakhshan-Jazari, M., Kazami-Moghaddam,
V., Kouchaki, E., 2017a. Multiple sclerosis-A disease on a dramatically rising trend in
Iran: Review of possible reasons. Iranian journal of neurology 16 (1), 34.

Sahraian, M.A., Sahebkar, M., Dehghani, R., Derakhshan-Jazari, M., Kazami-Moghaddam,
V., Kouchaki, E., 2017b. Multiple sclerosis-A disease on a dramatically rising trend in
Iran: Review of possible reasons. Iranian Journal of Neurology 16 (1), 34–40.

Solaro, C., Ponzio, M., Moran, E., Tanganelli, P., Pizio, R., Ribizzi, G., Venturi, S.,
Mancardi, G., Battaglia, M., 2015. The changing face of multiple sclerosis: prevalence
and incidence in an aging population. Multiple Sclerosis Journal 21 (10), 1244–1250.

Vandenbroucke, J.P., von Elm, E., Altman, D.G., Gotzsche, P.C., Mulrow, C.D., Pocock,
S.J., Poole, C., Schlesselman, J.J., Egger, M., 2014. Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE): explanation and elaboration.
International journal of surgery (London, England) 12 (12), 1500–1524.

Statistical Centre of Iran, 2016. population and housing census. Islamic Republic of Iran,
Presidential Administration, Department of Planning and Strategic Supervision,
Statistical Center of Iran. available from. http://www.amar.org.ir/default.aspx.

von Elm, E., Altman, D.G., Egger, M., Pocock, S.J., Gøtzsche, P.C., Vandenbroucke, J.P.,
2007. Strengthening the reporting of observational studies in epidemiology
(STROBE) statement: guidelines for reporting observational studies. BMJ: British
Medical Journal 335 (7624), 806–808.

Weinshenker, B., Bass, B., Rice, G., Noseworthy, J., Carriere, W., Baskerville, J., Ebers, G.,
1989. The natural history of multiple sclerosis: a geographically based study I.
Clinical course and disability. Brain 112 (1), 133–146.

WHO., 2013. Atlas: multiple sclerosis resources in the world 2013.

V.K. Moghaddam et al. Multiple Sclerosis and Related Disorders 24 (2018) 184–189

189

Downloaded for Anonymous User (n/a) at Torbat Heydarieh University of Medical Sciences from ClinicalKey.com by Elsevier on September 23, 2018.
For personal use only. No other uses without permission. Copyright ©2018. Elsevier Inc. All rights reserved.

http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0001
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0001
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0001
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0002
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0002
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0002
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0003
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0003
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0003
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0004
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0004
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0004
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0005
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0005
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0005
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0006
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0006
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0006
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0007
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0007
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0007
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0008
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0008
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0009
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0009
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0009
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0010
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0010
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0010
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0011
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0011
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0011
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0012
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0012
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0013
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0013
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0013
http://www.msif.org/about-us/advocacy/atlas
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0015
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0015
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0015
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0016
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0016
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0017
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0017
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0017
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0018
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0018
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0018
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0019
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0019
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0019
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0020
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0020
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0020
https://www.strobe-statement.org/index.php?id=available-checklists
https://www.strobe-statement.org/index.php?id=available-checklists
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0022
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0022
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0022
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0023
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0023
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0024
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0024
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0025
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0025
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0025
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0026
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0026
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0026
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0027
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0027
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0027
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0028
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0028
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0028
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0029
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0029
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0029
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0029
http://www.amar.org.ir/default.aspx
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0031
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0031
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0031
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0031
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0032
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0032
http://refhub.elsevier.com/S2211-0348(18)30217-7/sbref0032

	Epidemiology of Multiple Sclerosis in Torbat-e Heydarieh (Northeast of Iran) during 1982-2016
	Introduction
	Methods
	Study area
	Data collection
	Statistical analysis

	Results
	Incidence
	Prevalence
	Discussion
	Conclusion
	Uncited References:
	Acknowledgments
	References




