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Abstract

Background: Multiple Sclerosis (MS) patients experience a variety of disease caused disabilities that makes
them more vulnerable to the effects of disasters. This study aimed to review all existed studies about disasters
and related disaster management planning about MS patients.

Methods: The PubMed, Google Scholar, Scopus, and Web of Science, ProQuest, science direct , and grey liter-
ature databases were searched up to the mid of 2021. All obtained titles were assessed by the inclusion criteria.
Abstracts of the relevant titles were reviewed and eligible articles/documents wete included for full text review
and data abstraction.

Results: From 24616 Articles/documents, finally 15 documents (13 articles, and 2 books) were selected. In 8
articles (53%) specifically, focused on MS patients and, in the rest focused on them as a member of people with
disabilities. Most studies (10, 71.4%), emphasized on the disaster induced stress effect on MS patients. In two
books/book sections, the disaster preparedness plan for all types of disabilities was presented in general, and
MS patients were mentioned as a member of the group of patients with disabilities.

Conclusion: Despite the importance of planning in response to disasters to address specific problems of MS
patients, there is a lack of proper planning. This is very important and there is an urgent need to develop appro-
priate planning protocols for addressing the special conditions of MS patients in response to disasters.
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Introduction

The human or natural origin disasters occurring in which the affected community or society can-
over a short or long period can seriously disrupt not cope using its own resources (1). All kinds of
the functioning of a community and causes ex- disasters, both natural and human-made, have
tensive human, economic or environmental loss various effects on humans, and people with cer-
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tain conditions and diseases are more likely to be
affected (2).

Multiple sclerosis (MS) is one of the main causes
of non-traumatic disabling disease in adults al-
most in the youth with serious socioeconomic
effects (3). MS patients have a variety of disabili-
ties that make them vulnerable to disasters. Part
of these vulnerabilities is similar to the general
population, and others depends on the complica-
tions of the MS (4).

MS maybe cause many sensory or motor disturb-
ances resulted in some degree of disabilities with

increase patients' risks in confronting disasters (5).

Disability is a complex, dynamic, and multidi-
mensional entity (6), which involved persons face
more difficulties and less chance in accessing

community services and assets (7). Due to disa-
bility driven declining income, MS patients due to
their economic status, like other people with dis-
abilities, are more likely to live in high-risk areas
during a disaster. (8).

Disability in MS, derived from attacks that par-
tially or completely destroy nerve fibers almost in
the central nervous system. The emerged dys-
functions maybe resolve by passing time in par-
tially destroyed nerves or remain permanently in
completely destroyed one (9). These sequels are
very different and vary from fatigue to sexual
dysfunction (10). There are a significant number
of these problems (80% to 90%) simultaneously
or alone in MS patients (11) (Table 1).

Table 1: Common problems in MS patients due to disease entity (4)

General Gastroenterological
e  Fatigue e  Swallowing difficulties
e Pain e  Constipation

Visual and Communication

e  Visual problems

e Speech difficulties

e Hearing problems
Motor problems

e Weakness/paralysis

e  Spasticity and spasms

e  Ataxia and tremor

e  DPressure ulcers
Urologic problems

e  Bladder symptoms

e  Urgency or incontinence
Higher functions

e  Cognitive losses

e Emotionalism

e Depression

e Anxiety
Sexual dysfunction

e Male sexual dysfunction

e  Female sexual dysfunction
Other considerations

e Infections

e  Urgency or urge incontinence or urinary retention

More than 15% of people with disabilities live in
the world in which significant proportion of
them are MS patients (12). Comprehensive and
contingency planning and interventions based on
the social model of disability and the structural
approach to disaster management help to address
disability-driven vulnerability of MS patients (10).
There are 2.8 million people living with MS
worldwide that significant percent of them have
disabilities (11). Disasters generally affect de-
prived people disproportionately, including disa-
bled people or health problems with chronic
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course such as MS (13). As an example, Europe
and the USA reported the different impacts of
the COVID-19 pandemic as a natural disaster on
people with MS (14). Appropriate disaster man-
agement planning will be possible by considering
all type of problems (Table 1) of MS patients,
through a variety of scientific studies (15). Studies
on MS and disaster with any related topic is
scarce to answer all questions. There are system-
atic reviews related to disaster and disability, or
chronic non-communicable diseases in which in
numbers of them, MS patients with disabilities
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are mentioned. Because a significant proportion
of MS patients are currently being treated for
their disease and not having a disability using
medication, they are being ignored with this ap-
proach, while requiring special attention for dis-
aster management programs (16-19).

With regard to the importance of proper disaster
risk management and its role in addressing the
multiple needs of MS patients, there are many
questions. How many studies currently exist to
address specifically MS patients in the disaster
management framework? What are the character-
istics of these studies related to the all phases of
disaster management cycle (Preven-
tion/Mitigation, Preparedness, Response, and
Recovery)? The aim of this systematic review was
to find the answers to these questions. Examin-
ing the existing articles, documents, and their
thematic relationship with the pre, in and post
disaster phases can reveal the shortcomings in the
current evidences. In addition, the results of the
present study will help to plan for disaster mitiga-
tion and increase patients preparedness for ap-
propriate response at the time of disaster occur-
rence and in the recovery phase, and identify fu-
ture necessary studies to full fill gaps.

Methods

We developed a review manual and reported the
process of our review and results according to
the PRISMA guideline. PRISMA primarily focus-
es on the reporting of reviews evaluating the ef-
fects of interventions. However, it can also be
used as a basis for reporting systematic reviews
with objectives other than evaluating interven-
tions (20).

Research questions

1. What are the characteristics of the articles on
the MS and disasters in terms of article type,
study approach (qualitative or quantitative), study
setting, results, hazard type, date, and country or
affiliation of first/corresponding authors?

2. What are the effects of hazards/disasters on
MS patients?

3. Which part of the disaster management cycle
does the present study relate to?
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3. Is there any kind of planning currently exist for
MS patients in disasters?

Definitions

. “Disaster”: is “a man-made or natural
event that disrupts the affected community func-
tions and results in widespread losses that are
greater than community resources” (21).

. "Multiple sclerosis" (MS): is a chronic
disease of the central nervous system (CNS)
characterized by loss of motor and sensory func-
tion that results from immune-mediated inflam-

mation, demyelination, and subsequent axonal
damage (22).

Inclusion criteria

. Articles published in peer-reviewed jour-
nals and had addressed multiple sclerosis in the
context of disasters.

. Articles in any format including editorials,
case reports, reviews, and original research.
. Books or Guidelines had addressed Mul-

tiple Sclerosis in the context of disasters.

Exclusion critetia

. All non-English articles, unless an Eng-
lish abstract was available.
. Papers with abstracts that did not include

enough information or were not accessible for
extraction of the study variables.

Search strategy (Data sources and literature
search)

We searched 6 databases, including PubMed,
Scopus, Google Scholar, and Web of science,
Science Direct and ProQuest. We searched the
databases for retrieving published articles up to
the mid of 2021. In addition, grey literature was
searched through the "New York academy of
medicine grey literature reports" (23). Websites of
MSIF, WHO, UNDRR, and PreventionWeb
searched for relevant guidelines. We also re-
viewed the references of retrieved studies to
identify additional articles.

We chose key terms and developed a search
strategy based on the National Library of Medi-
cine "Medical Subjects Headings (MeSH)".
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The following search strategy was applied in the
PubMed database: “(disaster [Title/Abstract])
AND Multiple Sclerosis [Title/ Abstract]".

For searching in the other databases, we did it
similar to the PubMed search strategy. Searched
contents were limited to titles and abstracts of
articles.

Study screening process

Primarily, with the mentioned keywords we
searched databases limited to abstracts and titles.
The results were reviewed by members of the
review team (RH, YST, and FG). If there was any
uncertainty for meeting the inclusion criteria, a
decision was made based on consensus. After
excluding unrelated articles, the remaining were
evaluated to exclude duplicates. Then, the ab-
stracts of the selected titles were screened to
reach the final list.

Data analysis and quality assessment

The finally included papers were evaluated by
members of the research team (TA, SMB, HC)
using a data abstraction sheet developed by the
research team. This data sheet included the study
variables: Author, Title, Publication Type, Study
type, Hazard/Place in DM cycle, Study popula-
tion, Disability, Results, limitations, Year, Coun-
try. The final selected articles were examined for
quality assessment by using of strengthening the
reporting of observational studies in epidemiolo-
gy (STROBE) checklist with the score ranging
from 0 to 34 (24). In this review, studies were
classified into 3 groups according to their ob-
tained score as weak quality, ranging from 0 to 12;
moderate quality, ranging from 13 to 23; and high
quality, ranging from 24 to 34.

Ethics approval

This study approved by the Human Research
Ethics Committee (Confirmation number:
IRMAZUMS.REC.1398.1050 date: 16.10.2019).
Results

Literature search

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

The initial search resulted in 24616 arti-
cles/documents (24589 resulted from database
searching and 27 documents resulted from Grey
literature and website searching). After removing
duplicates, 21481 titles did not fulfill the inclu-
sion criteria and they were excluded. The ab-
stracts of remaining 132 articles/documents were
examined in which 81 irrelevant abstracts and
four articles without full texts (their abstracts
were not informative enough) were excluded and
42 articles/documents were considered for full-
text review. In total, 13 papers and 2
books/series were included in the final review list
for data extraction. Figure 1 outlines the literature
search and the study selection process.

The affiliations of the first/cotresponding au-
thors of articles were the USA (n=9, 60%), Israel
(n=1, 6.7%), United Kingdom (UK) (n=1, 6.7%),
Iran (n=1, 6.7%), Lebanon (n=1, 6.7%), Australia
(n=1, 1, 67%), and Japan (n=1, 6.7%). The 13
papers were published in 10 different peer re-
viewed journals.

The earliest document was published in 1989 and
the last document were published in 2021. There
was an increase in the number of published doc-
uments of MS-related to disaster from 2008. For
example, in 2009, 3 documents, and in 2010, 2
documents were published. Fifteen studies fo-
cused on 7 hazards types including all hazards
(n=5, 33.3%), man-made (war) hazards (n=4,
26.7%), earthquake (n=3, 20%), natural hazards
(n=1, 6.7%), complex humanitarian emergencies
(n=1, 6.7%), fire and epidemic (n=1, 6.7%), and
the book mentioned all hazards. The 4 studies
were review articles (26.7%) and remain where
any type of observational studies (cross-sectional
or cohort).

Quality assessment of studies

Based on the quality assessment 5 studies were
categorized as weak, 6 studies categorized as
moderate, and 4 studies were categorized as high
level of quality.

Results of included studies

Fourteen documents (Table 2) finally selected for
review were divided into 2 groups according to
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the population of the study (4, 5, 19, 25-35). In 8
articles (53.3%) specifically, focused on MS pa-
tients as study population and, in the rest focused
on them as a member of people with disabilities.
Only in 6 (40%) documents, the type of disability
of the study group was discussed, 4 (26.7%) of
which were about all types of disabilities, and the

rest 2 (13.3%) documents were about motor dis-
abilities. Just in two books/book sections, the
disaster preparedness plan for all types of disabili-
ties has been presented in general, and MS pa-
tients were mentioned as a member of the group
of patients with disabilities.

Records identified through database searching
.E Goole Scholar: 16800 in;:‘ﬁg:as 24P & Additional records identified
s 00gle 5Cho r: . u ’ capu?. roQuest: through other sources (n =27)
!E 7450 Science direct: 278 Web of Science: 9
g
=
) h J ¥
— Records after duplicates removed
(n=21613)
B
B
5:5
Records screened Records excluded
— (n=132) » (n=21481)
£ IArticles excluded, with reasons
;'E Full-text articles assessed for (Irrelevant abstracts: 84, no
= eligibility (1=42) % full text: 4 not English: 2
(n=287)
R Studies excluded by full-
'E text review (n = 27)
E Studies included in qualitative
i synthesis [n =15)

Fig. 1: Flow diagram of the articles selecting process

In 10 (66.7%) studies, hazard exposure was a risk
factor to increase relapse rate or the emergence
of MS, and just one study did not find any corre-
lation. A history of exposure to stressful events,
especially in the last 6 months, is a factor in the
occurrence or recurrence of MS attacks. Disabled
patients had significantly more problems dealing
with disaster-induced limitations like mobility
problems or access to resources that mentioned
in 3(20%) articles. One document (6.7%) has
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been presented guidelines on disaster prepared-
ness plans for MS patients as a member of the
disabled population.

There were many limitations in studies. Memory
problems to recall past experiences in the retro-
spective questionnaire-based studies, the small
scale of the study population, and lack of evi-
dence-based knowledge, limited empirical and
evidence in the area of mental health, and simu-
lated study area, were samples of these limitations
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Table 2: The reviewed articles characteristics

Author Title Publi- Study Haz- Study Disa- Results  Ilimitations Ye Coun
cation type ard/Plac  popula- bility ar uy
Type e in DM tion
cycle
Grant, Severely Journal Case All haz- 39 pa- NR Almost Temporal 19 UK
Igor et  threatening article control ards / tients three relationship 89
al. events and retro- Mitigation ~ and 40 quarters cannot
marked life spective matched of new  prove causal
difficulties cohort Non- MS pa- effect
preceding patient tients
onset or volun- experi-
exacerbation teers. enced a
of multiple marked
sclerosis adversity
in the 6
months
prior to
onset of
disease.
Rahimi, An examina-  Journal Cross- Earth- Physical-  Severe = -Nosig-  -No statisti- 19 USA
Mansour tion of be- article Section- quake / ly disa- to nificant  cal random- 93
havior and al, de- Mitigation bled Modet- differ- ization
hazards scriptive and petrsons ate ence -limited
faced by Prepared- including physical  between included
physically ness MS pa- disabil-  degree of  category of
disabled tients ity of  disability Physical
people dur- upper  and haz- disability
ing the Lo- and ard ex- -No com-
ma Prieta lower posure. parison
earthquake limb - between
Con- groups
trolled -Specific
behavior building
for ap- contents
propriate  not consid-
actions ered
with -Rely on
prior memory
training  recall after 3
months
-Small sam-
ple size
Rahimi, Behavior of ~ Journal Case- Earth- Mobility Disa- Disabled Not real 19  USA
Mansour mobility- article control quake / disabled bled patients  carthquake 94
disabled by static ~ Prepared-  persons  patients  had sig- environ-
people in simula- ness including use nificantly  ment with
earthquakes: tion MS pa- wheel- more using simu-
A simulation tients chair problem  lation video
experiment and to deal streaming
motor with
wheel- damage
chair of low
and high
intensity
Available at:  http://ijph.tums.ac.ir 1941
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earth-
quake
Wallin, Multiple Journal Retro- Manmade  US vet- NR In- NR 20  USA
Mitchell sclerosis in article spective (War) erans of creased 04
T US veterans cohort / the Vi- risk for
et al. of the Vi- Mitigation etnam develop-
etnam era ing MS,
and later signifi-
military ser- cantly
vice: race,
sex, and
geography
Golan, Impact of Journal Retro- Manmade 156 MS NR In- Just focused 20 Israel
Daniel exposure to article spective (War) patients creased on clinical 08
et al. war stress on cohort / risk for assessment
exacerba- Mitigation MS re- of the im-
tions of mul- lapse pact of
tiple sclero- stress war
sis on the dis-
ease activity
Mohr, A temporal  Journal  Review All Haz- MS pa- NR Stressful NR 20 USA
David C framework article article ards / tients life 06
Pelletier, for under- Mitigation events is
Daniel standing the related
effects of with MS
stressful life exacerba-
events on tion
inflamma-
tion in pa-
tients with
multiple
sclerosis
Barth, Neurological ~ Journal — Prospec- Manmade 621,902 NR There - potential 20  USA
Shannon Mortality article tive co- (War) veterans was no selection 09
K Among U.S. hort / of Per- excess of bias
et al. Veterans of Mitigation ~ sian Gulf MS - No infor-
the Persian War deaths mation
Gulf War: (GW), about be-
13-Year Fol- and havioral and
low-Up 746,248 occupation-
non-GW al risk fac-
veterans. tors
Davis, Effective Book NR All hazard People All type Outline Lack of 20 USA
Eliza- Emergency / with of disa-  protocols evidence- 09
beth Manage- Mitiga- disability  bilities for based
Phillips, ment: Mak- tion, including emer- knowledge
Brenda ing Im- Prepared- ~ MS pa- gency
provements ness and, tients managers
for Commu- Response
nities and
People with
Disabilities
Stough, The effects Book NR All haz- People  Alltype  Problem Limited 20 USA
Laura of disaster section ards / with of disa-  for disa- empirical 09
on the men- Mitiga- disability  bilities bled and evi-
tal health of tion, including people dence in
1942 Available at:  http://ijph.tums.ac.ir
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individuals Prepared- ~ MS pa- especially  this area of
with disabili- ness tients severe study
ties mental
illness to
access
resources
before,
in and
after
disaster
Mateen, Neurological ~ Journal Review Complex People All neu- Stress NR 20  USA
F.J. disorders in article article Humani- with rologi-  induced 10
complex tarian Neuro- cal dis- relapse
humanitarian Emergen- logical ability rate of
emergencies cies and Disort- includ-  MS and
and natural Natural ders ed long
disasters Disasters  including term
/ MS Pa- effects of
Mitigation tients disasters
Yamout, The effectof Journal Retro- Manmade A group NR Both Lack of 20  Leb-
Bassem war stress on  article spective (War) of 216 clinical objective 10 anon
et al. multiple / patients and radi- measutes of
sclerosis Mitigation with ological ~ war-related
exacerba- clinically evidence stress.
tions and definite of in-
radiological relapsing creased
disease activ- remitting MS dis-
ity MS ease ac-
tivity
HabibiSa Multiple Confer-  Review All haz- Multiple  All neu-  Any type Alldocu- 20  Iran
ravi, Sclerosis and ence article ards / sclerosis rologi- of disas- ments full 16
Reza Disaster. On  article Mitiga- patients  cal dis- ter has text not
et al. occasion of tion, as mem- ability  shortand  accessible
the Interna- ber of includ- long
tional Day disabled ed conse-
for Disaster person quences
Reduction in or direct
2013: disa- and indi-
bility and rect ef-
disastet, at fects on
ACTRIMS MS pa-
Forum 2016 tients
Ku- Neuroim- Editori- Narrative  Natural MS pa- NR Psycho- NR 20  USA
wabara, munology of  al com- review / tients logical 17
S. a natural mentary Mitigation and
etal. disaster physical
stress
influ-
ences the
activity
of auto-
immune
diseases
including
multiple
sclerosis
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Kana- Impact of Letter Cross- Earth- 203 pa- NR The 20 Japan
mori, Y. the Great to editor  Section- quake tients earth- Recall bias 17
et al. East Japan al, de- / (140 with quake can occur in
Earthquake scriptive  Mitigation MS caused the ques-
in 2011 on and 63 signifi- tionnaire-
MS and other) cant based eval-
NMOSD: a stress in uation of
study in patients stress.
Sendai, Ja- with MS Small scale
pan and of study
NMOSD  population
, but did
not ob-
serve a
signifi-
cantly
increased
relapse
rate or
higher
disability.
C. H. Theeffectof Journal Cross Fire and People NR Signifi- 1-Small 20 Aus-
Marck, the Australi- article sectional ~ Epidemic  living in cant sample 21 tralia
etal. an bushfires Descrip- / Australia changes 2- Non-
and the tive Mitigation with a to health English
COVID-19 diagnosis behav- speakers,
pandemic on of MS, iofrs in without
health be- and MS people access of
haviors in commu- with MS  inability to
people with nity as a re- use the in-
multiple members sult of ternet were
sclerosis MS the Aus-  not includ-
healthcar tralian ed.

e profes- Black 3-Ssevere
sionals, Summer levels of
carers, bushfires disability
and ad- and the  may be un-

vocates) COVID- derrepre-

19 pan- sented.
demic. 4- Data did
not include
socio-
economic,
social sup-
potts, ot
other social
determi-
nants of
health
measures
4- Results
are cross-
sectional,
and changes
in health
behaviors
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may have
fluctuated
throughout
the crises
5- Need
more im-
portant data

NR=Non reported

Discussion

The main aim of the study was to identify the
existing plans and their characteristics to address
all needs of MS patients in disaster management.
PubMed searching for the term “disaster” gave
us more than 101,086 papers, but we could only
find 13 papers and 2 books about MS and disas-
ter. The first article related to the disaster was
published in 1880 whereas, the first article related
to the MS and disaster was published in 1989.
There was a 109-years gap between the 2 publica-
tions. The reason for this time lag is due to the
unknown nature of MS until the last few decades
(36). Therefore, MS in the field of disaster is a
pristine research area, although there has been a
growing interest in this area in recent years after
2008.

In recent decades, many countries have spent
millions of dollars on improving their emergency
management systems in the face of disasters (37).
Consequently, the comprehensive response to
disasters has become a focus of the investigations
to ensure that resources are used more efficiently
and all affected populations, including MS pa-
tients, as a member of the vulnerable population,
have appropriate access to the resources (18).
The Sendai Framework for Disaster Risk Reduc-
tion 2015-2030 also emphasized the importance
of comprehensive planning for people with disa-
bilities (38).

Multiple sclerosis patients have many types of
disabilities and are members of vulnerable groups
in disaster (34). Hence, comprehensive disaster
management planning must address different
needs of all types of disabilities in MS patients
even with minor disabilities or serious problems.

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

Mitigation/Prevention/Prepatredness: Due to the
variety of complications of MS patients, many
vulnerabilities can be expected that should be
proportionally analyzed with a comprehensive
risk assessment to eliminate the risks or reduce
the effects of disasters on them.

The vulnerability of MS patients with physical
disabilities in the face of earthquakes was investi-
gated. In these studies, patients due to the
movement limitations had a higher vulnerability
compared to the control group in structural dam-
ages and no significant difference was observed
in non-structural damages. In the event of an
earthquake, these patients need appropriate
measures to facilitate exits access from the build-
ing, as well as to provide appropriate tools and
facilities in order to respond appropriately (26, 27
39).

In several subsequent studies, various aspects of
vulnerability of patients with mobility limitations
in the face of disasters were analyzed. Operation-
al guidelines were provided to implement correc-
tive measures in building structures and improve
the placement of non-structural components.
These plans are available for MS patients with
physical disabilities similar to other people with
disabilities (19, 40-42). Actually, for other com-
plications of MS, appropriate plans should be
made available to patients, while they are usually
presented in a general format and may not even
mention MS patients (42).

Disaster risk assessments for chronic non-
communicable diseases, including multiple scle-
rosis that require ongoing medication and medi-
cal care, revealed that exacerbation of the disease
is expected due to impaired access to these facili-
ties. For this reason, the necessary planning and
preparedness in the face of disasters by both pa-
tients and related organizations is essential (7, 43,

44).
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Response/Recovery: In most studies, core re-
search orientation was focused on the effect of
disaster-derived stress on MS emergence or re-
lapse in the short or long term. Although in early
studies, the cause of this relationship was not
clearly found, in several subsequent studies, the
relationship between the incidence or exacerba-
tion of MS and stress caused by disasters, espe-
cially man-made disasters such as war and con-
flict, were emphasized (29, 30, 45-50). This effect
was particularly evident at intervals of less than 6
months after disasters (25, 40). In a few studies
that did not find a clear relationship, the length
of the study period, small sample size or bias in
sampling can be considered as the causes (25, 35).
Stress inflicted on human society due to disasters
in various studies related to different hazards as a
risk factor in the occurrence or exacerbation of
various diseases, especially chronic and non-
communicable diseases such as psychological
disorders (PTSD, depression, etc.), hypertension
and diabetes has been revealed (51, 52). These
findings emphasize the importance of psycholog-
ical support in disasters and preventive interven-
tions to reduce the perceived stress of disasters
(53).

Because of the disability diversity of MS patients,
there is a need for comprehensive contingency
planning to address all of their special needs at
the disaster. Due to the chronic nature of MS and
the new promising treatments that control its
progression, the cumulative number of MS pa-
tients will increase in the upcoming years (54). In
this regard, MS patients' data should be included
in geospatial information systems(GIS) which
guide the coordination of emergency response,
and the development of frameworks for under-
standing the functional needs of MS patients es-
pecially those with disability, in communication,
mobility, transportation, and their medical needs
(53).

Another important issue that comes from disabil-
ity perspective in MS patients is any kind of
abuse. Risk factors for abuse in MS categorized
into three groups by specialists; frustration, lack
of communication and the feeling of having no
place to turn. Insecurity is inevitable disaster con-

1946

sequence (4). The greater the scope and intensity
of disasters occurred, the more impact it will be
on insecurity. In these circumstances, the MS pa-
tients according to level of physical or mental
disability would have more vulnerability and less
defense against violence. This can lead to a wors-
ening of damage and consequences of disaster
that was mentioned eatlier (54). This concern
should also be addressed in the MS patients’ dis-
aster Response plan.

Limitations

This review has some limitations. Studies were
only included if the texts or abstracts were availa-
ble in English. Therefore, there is a bias in the
selection of studies. However, high sensitivity
was used in the database search, yielding more
than 24616 titles.

Conclusion

Disabled people, specifically MS patients, are
amongst the most vulnerable part within the gen-
eral population. They must receive continuous
support to prepare for disasters. While majority
of studies included in our review presented some
evidence for the effects of disaster on MS pa-
tients specially stress effect, research is needed to
address contributing factors, and means of man-
aging disease in the extremely resource-scarce
disaster settings. There are few studies about MS
and disasters and there is no dedicated disaster
management program for MS patients. We need
more studies on different aspects of MS, as vul-
nerable populations, and disasters and the need
for comprehensive disaster prepared-
ness/response/recovery planning for MS patients.
It is needed to address all types of disabili-
ties/problems and design an appropriate frame-
work of disaster management to cover the differ-
ent needs of MS patients. In this regard, utiliza-
tion of registered information resources of Elec-
tronic Health Records (EHR) as well as the use
of information registered in the Geographic In-
formation System (GIS) in the event of disasters
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facilitates to meet the needs of MS patients by
knowing their right number, needs and location.

The increasing trend in the number of MS pa-
tients around the world emphasizes the im-
portance of comprehensive disaster management
planning for them. Therefore, it is necessary to
conduct further studies in assessing vulnerabili-
ties, structural or non-structural improvements in
the building, access routes, and response as well
as disaster recovery plans to achieve these aims.
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