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Abstract

Background: Multiple sclerosis (MS) is a chronic inflammatory demyelinating and neurodegenerative disease of the central ner-
vous system with unknown causes. In the last decade, the prevalence of MS in Iran has increased.
Objectives: This study evaluated the frequency of familial MS among patients in the Hamadan society for MS.
Patients and Methods: This cross-sectional study was performed on 1202 MS patients in Farshchian hospital, Hamadan, in 2013. All
patients were diagnosed with definite MS. A questionnaire was used to gather information; demographic characteristics, medical
history, signs and symptoms at onset, course of disease, relatives with MS, and degree and type of relationship were recorded.
Results: The mean age of the patients with familial MS was 28 ± 10.4 years, with higher rates among women (the female to male
ratio was 3.2: 1). Familial MS was found in 8.65% of the patients, and 58.58% of those patients had a first-degree relative with MS. The
highest rate for familial MS was observed in sister-sister relations and brother-sister relation. The MS risk changed from 57.69% in
first-degree relatives to 35.57% in second-degree relatives and 6.73% in third-degree relatives.
Conclusions: There has been an increase in the rate of the disease in Hamadan province in recent years. It was found that there
are lower rates of familial prevalence relative to this sample being studied in Hamadan society. The familial MS is more common
among sisters. Further studies on the MS patients in Hamadan will be needed for a better assessment of familial and environmental
factors.
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1. Background

Multiple sclerosis (MS) is a chronic inflammatory de-
myelinating disease of the central nervous system (CNS)
(1). Over two million people suffer from MS across the
world (2). It is a heterogeneous disease that is clini-
cally characterized by an extensive variety of neurological
symptoms and signs scattered in time and space (3). The
separate areas are recognized as inflammation, demyeli-
nation, axonal loss, and gliosis (plaques) in the CNS (4).
Different factors, such as autoimmune mechanisms, ge-
netic background (5-7), and environmental factors (8-11),
have been known to play roles in the occurrence of MS even
though the main etiology of this disease is unidentified.

In 2013, the world health organization (WHO) reported
that 2.3 million people suffer from MS worldwide (12). Mul-
tiple sclerosis has a complex etiology in different geo-
graphical regions, occurring between 2 and 150 times per
100,000 people. Kurtzke et al. (13) classified geographical
areas into three regions by prevalence: (a) high (> 30 per
100,000), (b) intermediate (5 - 25 per 100,000), and (c) low
risk (< 5 per 100,000) (13). For Europe, an increased preva-

lence of MS was reported, placing it as higher-risk (14). Asia,
and many parts of the non-Western world, lies in the low
frequency area (15). MS prevalence among Arabs was re-
ported to be between 4 and 8 per 100,000 (16).

There is a wide variation in the prevalence of MS, from
5.3 to 74.28 per 100,000, in different regions of Iran (17-20).
However, it has been shown that there has been an increase
in the prevalence of MS between 2008 (1) and 2013 (5, 12, 21,
22). It has also been reported that 5% - 13% of MS patients
have an affected relative (23-27). This risk is higher in sib-
lings than for parents or children. There are higher clinical
concordance rates in monozygotic pairs than in dizygotic
pairs (25% vs. 5%) (28, 29). The escalation in MS rates has
occurred relatively rapidly over the past century. Higher
rates of MS in families may be indicating environmental
or genetic-environmental factors due to relatives sharing
similar genetics and environmental conditions (30).

Hamadan is located in the west of Iran and is not close
to the equator. Hamadan has a cool and dry climate, being
in a mainly mountainous region. Hamadan city had a to-
tal population of 1,800,000 in 2006. In Hamadan, the vul-
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nerability of individuals has enhanced (31, 32). This city is
considered to be a low-prevalence region in international
classification (33). However, a recent study showed a preva-
lence of 61 per 100,000 in Iran, which is indicative of an in-
creasing prevalence (20).

2. Objectives

There is little evidence for the risk of MS prevalence in
Hamadan province being affected by environmental or fa-
milial factors. The aim of this study was to investigate the
prevalence of MS among patients’ families.

3. Patients and Methods

3.1. Patients

A cross-sectional study was performed on MS patients
registered in Hamadan society. A total of 1202 MS patients
from Farshchian hospital, Hamadan, Iran (914 females and
288 males, with a mean age of 28 years and an age range
of 18 - 40 years) were collected in 2015. Patients reporting
MS in their first-, second-, or third-degree relatives were
selected. A person’s first-degree relative is a parent, sib-
ling, or child, who shares about half of their genes. A
person’s second-degree relative is an uncle, aunt, nephew,
niece, grandparent, grandchild, or half-sibling, who shares
approximately one quarter of their genes with the per-
son. A person’s third-degree relative is a first cousin, great-
grandparent, or great-grandchild, who shares about one
eighth of their genes with the person (34, 35).

The diagnosis of MS was made according to the McDon-
ald criteria with lumbar puncture (LP) and cerebrospinal
fluid (CSF) analysis plus magnetic resonance imaging
(MRI) twice. A questionnaire was also used to gather in-
formation. The study was approved by the ethics commit-
tee of Hamadan University of Medical Sciences, Hamadan,
Iran, and was conducted in accordance with the declara-
tion of Helsinki (36).

3.2. Data Analysis

SPSS software (version 15) was used for analysis. The
results were reported as descriptive indices, such as fre-
quency (percentage), numbers, and mean ± standard de-
viation.

4. Results

The prevalence of MS was 61 patients per 100,000 per-
sons in Hamadan. Familial MS was found in 8.65% of the
subjects. From 1202 patients with MS, 103 had a positive

family history. The study examined 1202 subjects (839 fe-
males and 363 males) with a mean age of 28 years and age
range of 18 - 40 years (28 ± 10.4). Forty-four patients in-
volved the familial recurrence rate of disease.

Table 1 shows the number and percentages of fami-
lies with patients of MS. In 101 patients with familial MS,
8.08% had only one first-, second-, or third-degree relative
with MS. Among the patients with familial MS, 23.76% were
male and 76.23% were female, with a ratio of 1:3.2. From 60
cases with first-degree familial MS, the rates of incidence
were as follows: sister-sister (60%), sister-brother (26.66%),
and child-parent (3.33%). The familial risk reduced from
57.69% in first-degree to 35.57% in second-degree relations,
which include cousin-aunt, uncle-aunt, and nephew-niece
relationships. It dropped to 6.73% in third-degree relatives
(cousins).

Table 1. Incidence Risks for Multiple Sclerosis in Families

Families Number Percent

Degree of relationship

First 60 57.69

Second 37 35.57

Third 7 6.73

Type of relationship

Sister-sister 34 34.61

Sister-brother 16 15.34

Brother-brother 2 1.92

Daughter-mother 2 1.92

Son-mother 2 1.92

Daughter-father 2 1.92

Table 2 presents the characteristics of patients with fa-
milial MS. 41% and 31% of the patients showed the symp-
toms of visual and sensory dysfunctions, respectively,
which were at the onset in related patients. The patients
suffer from motor disability and sensory impairment (40%
and 35%, respectively) as well as visual symptoms reduced
to 14%.

5. Discussion

The prevalence of MS in Hamadan province’s area, west
Iran, was determined to be 61. This revealed that Hamadan
province is a high-risk area. Also, the prevalence of famil-
ial MS was 8.65% in MS patients. This finding indicated
that the incidence rate of familial MS was low in the sam-
ple being studied, namely the population in Hamadan so-
ciety. This result was similar to previous studies where MS
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Table 2. Characteristics of Patients With Familial Multiple Sclerosis

Most Common Symptoms Sensory Disorder Motor Disorder Visual Impairment No Symptoms

At onset in years 31% 19% 41% 0%

At present time 35% 40% 14% 12%

was more common in women than in men (18, 22). In ad-
dition, our result confirmed that healthcare and support
services have improved compared to past years (including
increased numbers of neurologists and MRIs) (12).

Iran is a country with 20.01 - 60 per 100,000, putting
it in the medium to high-risk category for MS (12, 33). It
should be noted that the prevalence of MS fluctuates from
5.3 to 74 per 100,000 people in different parts of Iran (17). In
Isfahan, a central region of Iran, the prevalence of MS is re-
ported to be 43.8 per 100,000 (20). Familial incidence is ap-
proximately 11% in Isfahan (37). A prevalence study of MS in
east Azerbaijan and north west Iran was determined to be
7,000 with a medium frequency range, and familial MS has
been reported to be 7.2% (38). The familial outbreak of MS is
varied in countries and geographic areas. In Saudi Arabia,
familial MS has been reported in 21% of MS patients (39).
There is also an increasing population living longer with
MS in the UK (40). In Europe, MS prevalence has a higher
rate in northern countries (3, 14). Familial incidence of MS
is low in places like Hong Kong (41) and Argentina (42).

The rate of familial MS was higher among sisters and
brothers, while children and parents had the lowest per-
centage; this is consistent with the results of previous stud-
ies (3, 10, 32, 43, 44). The risk of autoimmune disease is also
higher in first-degree relatives of MS patients (27). There-
fore, in accordance with the results of our study, having a
sister with MS contributes to the risk of this disease. This
study also found that the male to female ratio was 1: 3.2
in familial MS. These are higher rates of males relative to
the general population. It has been indicated that MS has a
higher frequency in women (8-10, 32, 44, 45). The effects of
patient sex on MS prevalence have also been confirmed in
previous studies (9, 18, 32, 38, 44-46).

MS is a disabling disorder affecting many people, es-
pecially young women (47, 48). It is a CNS disease, which
is characterized by multiple regions of demyelization and
inflammation along axons with an autoimmune etiology
(49). Patients usually develop the first symptoms between
the third and fifth decade of life (50, 51). Although the exact
cause of the growing incidences of MS is unknown, both
genetic and environmental factors are possibilities. The ge-
ographic latitude is a remarkable epidemiological cause.
In addition, heredity plays a prominent role in the occur-
rence of the illness in populations (44, 52-54). MS is initi-

ated by environmental factors in persons with genetic-risk
profiles (4), and it is the result of an interaction of genetic
background and environmental factors (5, 9, 45, 55-57).

It is reported that multiple environmental factors (sun-
light/vitamin D3 and metabolism) in conjunction with ge-
netic risk contribute to MS promotion in the molecular
mechanism (5, 9, 56-58). Genetics influence the regulation
of seasonal vitamin D concentrations in MS twins (10). Mea-
surement of serum levels of vitamin D at the time of diag-
nosis of MS is critical (32), and vitamin D pathway gene vari-
ants to increased risk of MS may be counteracted through
appropriate UVB exposure or supplements (9).

Hamadan is located in the west of Iran; it has a cool and
dry climate, being in a mountainous region and far from of
the equator. Multiple sclerosis is more common in people
who live far from the equator (59). Distribution of MS is ex-
plained by ultraviolet B radiation exposure (8, 45, 46). MS
relates to an interaction between genetic factors and vita-
min D deficiency (5, 56, 57, 60). Less exposure to sunlight
results in vitamin D production deficiency (61) and low vi-
tamin D levels are a modifiable risk factor (62). The ultra-
violet radiation exposure via producing vitamin D exerts
a protective effect against developing MS (63). Vitamin D
has an immunomodulatory factor in suppressing MS (64).
Reduced exposure to sunlight and ultraviolet radiation are
causative in this disease (9, 11, 32, 45, 56, 57, 64). Therefore,
the higher level of MS risk in Hamadan seems reasonable.

In conclusion, the data from this study showed that
the genetic factor is less effective than other factors at pre-
dicting MS, and the rate of females relative to the gen-
eral population is higher in the sample being studied in
Hamadan province. Heredity, geographic latitude, and en-
vironmental factors resulted in MS pathophysiology. In re-
cent years, increased numbers of neurologists and MRI ma-
chines have enhanced health care and support services.

In order to more precisely extrapolate these findings,
more studies on MS patients in Hamadan will be needed
for a better assessment of familial prevalence and environ-
mental factors.
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