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ABSTRACT

Multiple sclerosis (MS) is one of the chronic autoimmune diseases and a progressive disease
¢ of the central nervous system that have unknown causes.

Received: 09 Jul 2021 ¢ [SITEEEE This study aims to review the environmental risk factors of MS.
Accepted: 22 May 2022 ¢ [VIETELE In this review study, a search was conducted in databases such as PubMed, Scopus, ScienceDi-
rect, Google Scholar and Maglran on related studies published in Persian and English from 2000 to 2021
using the keywords: Multiple Sclerosis, MS, Environmental risk factors, and Epidemiology.
(ST The studies showed that MS is an autoimmune disease with unknown genetic backgrounds. The
age of 20-40 years, female gender, distance from the equator, migration, Epstein-Barr virus infection,
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Environmental risk © [SNENER Given the environmental risk factors of MS, their control is potentially helpful in preventing
factors, Multiple the disease and its rapid progression. It is necessary for health care providers to pay attention to these
Sclerosis © risk factors.
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Extended Abstract

Introduction

ultiple sclerosis (MS) is one of the most

common chronic autoimmune diseases

and a progressive disease of the central

nervous system with a prevalence of

more than 2.8 million worldwide [1,
2]. The high and increasing prevalence of this disease is
mostly among the people aged 20-40 years [3, 4]. MS is
a multidimensional heterogeneous disease with varying
clinical manifestations [5] that occurs mainly in the form
of sensory and motor symptoms [6] and impairs physical,
mental and social functioning [7]. Despite recent advances
in epidemiological studies and molecular immunology re-
search on MS, it is still unknown which and how risk fac-
tors are involved in the pathogenesis of MS [8]. Although
a latitude-related risk variation in MS has been accepted
[9], variability in MS risk is a more complex phenomenon
that may be associated with interregional variations [10]
which possibly results from the interaction between sev-
eral genetic and unspecified environmental factors [11].
Changes in lifestyle and environmental factors increase
the risk of MS [12, 13]. Therefore, knowledge of environ-
mental factors can help develop more effective preventive
measures for this disease [14]. This study aims to review
the environmental risk factors of MS.

Methods

In this review study, a search was conducted in data-
bases such as PubMed, Scopus, ScienceDirect, Google
Scholar and Magiran on articles published in Persian and
English from 2000 to 2021 using the keywords Multiple
Sclerosis, MS, Environmental Risk Factors and Epidemi-
ology. The case studies, letters to the editor, interventional
studies, studies with only available abstracts, studies with
unclear methodology and data analysis were excluded.
Finally, after reviewing the abstracts and the full texts of
the eligible articles, their results were presented in a nar-
rative and analytical manner.

Results

The findings of the studies showed that genetic factors
increase the risk of developing MS and when relatives are
primarily infected with MS, the risk is even up to 30%.
On the other hand, the studies showed that genes with hu-
man leukocyte antigen and white people are more sus-
ceptible to MS. The risk of developing MS gradually in-
creases with the increase of age and reaches its peak at the
age of 30. However, the peak prevalence of MS is shifting
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to older ages. It is more common in women globally due
to the severe hormonal changes they experience through-
out their lives. On the other hand, men have shown faster
progression and worse consequences of the disease.

The prevalence of MS is very low in geographical areas
close to the equator; with an increase in geographical lati-
tude, the prevalence of MS increases by 5 and 10 times.
In recent years, MS in Iran has become more prevalent;
Isfahan city has become one of the regions with the high-
est risk of MS in Asia and the Pacific. Migration-related
studies showed that changes in geographical location can
significantly affect the risk of MS. Infection with Einstein-
Barr virus after adolescence associated with the destruc-
tion of myelin in the central nervous system (CNS) can
also increase the risk of MS by up to 15 times. Further-
more, the results of studies reported that direct and indi-
rect exposure to tobacco smoke not only increases the risk
of developing MS but also increase the risk of developing
neutralizing antibodies against the biologics used for the
treatment. Moreover, some studies reported that increased
exposure to air pollutants may increase the susceptibility
to transmissible infections and consequently the risk of
MS recurrence in infected individuals. Moreover, the in-
crease in vitamin D (as a strong moderator of the immune
system) by exposure to sunlight and supplementation can
play arole in preventing and controlling the MS. The con-
sumption of tea, coffee and alcohol have been introduced
as factors that reduce the risk and progression of MS.
Working night shifts can cause sleep deprivation and sup-
pression of melatonin which can play a role in the patho-
genesis of MS. Exposure to stressful and unexpected life
events also increases the risk of MS by 17-30%. On the
other hand, obesity in adolescence, premature birth, head
trauma in childhood, migraine, intestinal inflammation,
use of microwave ovens, prolonged exposure to chemi-
cals and industrial solutions, high family economic sta-
tus, pregnancy and lack of breastfeeding, high salt intake,
changes in intestinal microbiota, and child birth in sum-
mer and early autumn were some of the risk factors that
need to be further investigated.

Discussion

The purpose of this study was to examine the environ-
mental risk factors of MS. The results showed that the age
of 20-40 years, female gender, birth season, and air pol-
lution are important risk factors affecting the onset and
exacerbation of the disease in MS patients. Moreover,
circadian disruption, geographical latitude and distance
from the equator, infection to viruses, and metabolic and
psychological factors could increase the risk of MS. Im-
migration, Einstein-Barr virus infection, alcohol and cof-
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fee consumption, vitamin D levels, and smoking were
also factors that can affect the genetic susceptibility to
MS. However, evidence for the other environmental risk
factors of MS is limited. The mentioned factors seem
to be synergistic, and the risk of developing MS among
those exposed to more than one of these factors is higher.

Having Knowledge of important risk factors of MS and
understanding how and when these factors are involved
can help develop preventive strategies to reduce the MS
prevalence. The health care providers are recommended
to pay attention to these factors to reduce the prevalence
of MS, especially in high-risk areas of Iran, by providing
preventive programs. Further studies are recommended on
the impact of environmental factors on the course of MS.
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8. Epstein—Barr Virus Infection
9. Human Herpesvirus
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11. Psoriasis
12. Rheumatoid Arthritis
13. Systemic Lupus Erythematosus
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