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Abstract
Background With the recent pandemic of the novel coronavirus disease (COVID-19), multiple sclerosis (MS) and neuromyelitis
optica spectrum disorder (NMOSD) patients for their compromised immune system have been in significant concern. Awareness
and attitude about this virus have an important impact on infection prevention and coping with stress and anxiety. So we
conducted this study to assess knowledge, attitude, and mental health status in MS and NMOSD patients within the COVID-
19 pandemic.
Method In this cross-sectional study, the link of Depression Anxiety Stress Scales-21 (DASS-21) and a self-administered
structured questionnaire were sent through social media to MS and NMOSD patients and two control groups consisting of
healthy and migraine individuals.
Results A total of 223MS patients, 41NMOSD, 29migraine, and 245 healthy subjects participated in this study.MS patients had
higher total DASS scores compared to healthy participants (p = 0.012). There were no significant differences among the study
groups regarding knowledge and attitude. In MS patients, physical comorbidity was associated with a total score of attitude (OR
1.59, 95% CI 0.53, 2.66, p = 0.004). We did not find association between other demographic and clinical variables with DASS
scores, attitude, and knowledge in MS patients.
Conclusion The current data highlight the necessity of attitude, knowledge, and mental health assessment among MS and
NMOSD patients. Further studies in other countries need to be carried to assess these points among MS and NMOSD patients.
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Introduction

In late December 19, a novel coronavirus causing severe acute
respiratory syndrome was identified in Wuhan, China [1].
Soon after, this virus has rapidly spread across all the world

and emerges as a global public health threat. As of April 26,
more than two million confirmed cases of coronavirus disease
(COVID-19) had been identified in more than 210 countries
or territories [2]. In early 2020, the first case of COVID-19
was confirmed in Iran. Up to now, a total of 88,194 confirmed
cases and 5574 deaths have been identified [3].

Multiple sclerosis (MS) and neuromyelitis optica
spectrum disorder (NMOSD) are both demyelinating
diseases in the central nervous system. Some MS and
all NMOSD patients require lifetime immunosuppressive
therapy, which increases the risk of opportunistic infec-
tions [4]. It has been suggested that the prognosis of
COVID-19 in patients who have received immunosup-
pressive agents may be different compared to those who
have not utilized these therapies [5–9]. However, the
effect of COVID-19 on MS and NMOSD patients is
still unknown.
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As a result, the outbreak of COVID-19 for MS and
NMOSD patients may be stressful and causes a feeling of
anxiety, depression, and panic attack. There have been numer-
ous studies to investigate the effect of psychological dysfunc-
tions on the prognosis of these diseases. They indicated a
robust association between mental health problems and re-
duced quality of life and severe disability [10–13]. A series
of recent studies have indicated that COVID-19 has an asso-
ciation with mental health problems such as depression, anx-
iety, and stress in the general population and patients with
chronic disorders [14–18]. However, few studies have inves-
tigated the mental health of MS and MS patients within
COVID-19 pandemic [19].

Individuals’ knowledge about COVID-19 has an associa-
tion with attitude toward this disease and stress level [14].
Furthermore, misinformation and negative attitudes toward
COVID-19 increase the risk of infection and are a barrier to
COVID-19 control [20, 21]. Several studies evaluated knowl-
edge and attitude toward COVID-19 in health workers and the
general population. However, perspectives and knowledge to-
ward COVID-19 within the patients with MS and NMOSD
remain unexplored.

Isfahan is one of the most infected provinces by nCOV-19
in Iran [22]. The high number of MS patients [23], along with
the spread of COVID-19 outbreak in Isfahan and Iran, can be
associated with a considerable risk of mortality and disability
in MS and NMOSD patients [24–28]. Evaluation of mental
health status, awareness, and attitude of MS and NMOSD
patients toward COVID-19 are essential for the implementa-
tion of a specific and practical education program. So we
conducted this study to assess the knowledge and atti-
tude regarding new coronavirus disease among MS,
NMOSD, and control individuals. We also survived de-
pression, anxiety, and stress to evaluate mental health
status among the study groups.

Methods

Participants

This cross-sectional study was conducted between March 8
and April 7, 2020. We checked our database (Isfahan Hakim
MS database) to extract MS and NMSOD patients’ informa-
tion who had referred to the MS clinic, Kashani hospital, af-
filiated to Isfahan University of medical science. Our clinic
covers the most considerable number of MS and NMOSD
patients in Isfahan and the surrounding province. At the time
point of diagnosis, all MS patients fulfilled the revised
McDonald criteria of MS [29–32], and diagnosis of
NMOSD was made based on the international consensus di-
agnostic criteria [33, 34].

To allow the comparison of mental health status, knowl-
edge, and attitude regarding COVID-19 in MS and NMOSD
patients with the general population, we recruited healthy in-
dividuals as control groups. Moreover, to compare these var-
iables between MS and other patients who are not at an ele-
vated risk, migraine patients were enrolled as second control
groups. The reasons for selection of migraine as control group
were as follows: (1) MS, NMOSD, and migraine usually
affect population between the ages of 20 and 40 years;
(2) these diseases are more prevalent in females, and (3)
there has been no evidence regarding the elevated risk
of COVID-19 in migraine [35].

We extracted MS, NMOSD, and migraine patients’ contact
information from our database or their medical documents.
Contact information was used to send the questionnaires (see
procedure section). We also extracted clinical information of
MS patients. Clinical data included disease duration and disease
severity score, which was measured using the Expanded
Disability Status Scale (EDSS) [36]. The regional bioethics com-
mittee of the Isfahan University of Medical Sciences approved
the study (IR.MUI.RESEARCH.REC.1398.830).

Questionnaires

We developed a self-administered questionnaire for data col-
lection. This questionnaire is consisting of 4 parts that will be
explained in turn.

& In the first section, demographic features were evaluated.
It is consists of age, gender (male/female), education at-
tainment, and marital status (single/married). In our coun-
try, education level is classified to a 4-point scale
consisting elementary school (7–12 years), middle school
(12–14), high school (15–18), and university (19 years or
more). We dichotomize the education level into “higher
than diploma” and “diploma or lower than.” The diploma
or lower than includes elementary, middle, and high
school degrees.

& In the second section, we evaluated the knowledge of
participants regarding COVID-19 with ten questions.
The incorrect answer and unanswered question (I do not
know) were scored as 0 and a score of 1 given to the
correct answers. A cumulative score of knowledge was
measured for each participant, with higher scores indicat-
ing better knowledge about COVID-19.

& In the third section, we evaluated participants’ attitudes
toward COVID-19 with seven questions. Respondents
are asked to rate these items using a four-item Likert-type
scale from strongly agree to strongly disagree. We used
two negative-attitude questions (Q1 and Q2) and five
positive-attitude questions. Positive-attitude questions
were scored as 1 for responses of strongly disagree, with
cores increasing to 4 with responses of strongly agree and
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regarding negative-attitude questions, a score of 0 given to
strongly agree, with cores increasing to 5 with responses
of strongly disagree. A higher score indicates a better at-
titude regarding COVID-19.

& In the fourth section, we asked three multiple-choice ques-
tions. First, the participants were asked to choose the four
most common symptoms of COVID-19 from a list of
options. Next, they were asked about the main channel
of receiving information about COVID-19. They could
choose two of the following items: official media, social
media platforms (such as WhatsApp, Telegram,
Instagram, and Facebook), familial doctor, or recommen-
dation was published by medical societies or other ways.
In the end, we asked about major worries among partici-
pants about the corona. They could choose two of the
following items: concern for myself due to the compro-
mised immune system, worry for my close families, fear
for elderly persons, and other concerns.

The face validity, content validity, internal consistency,
and test-retest reliability of the instrument were measured to
assess validity and reliability of the self-administered ques-
tionnaire. In quantitative face validity, all questions had an
important score of ≥ 1.5 and therefore remained in the ques-
tionnaire. After calculating the CVR and CVI coefficients, all
questions had a CVR above 0.75 and a CVI above 0.75.
Cronbach’s alpha was used to evaluate the internal consisten-
cy of the scales, and the results ranged from 0.445 to 0.675.
Also, the stability of the instruments were assessed by test-
retest reliability. Also, the stability of the instruments was
assessed by test-retest reliability. The test-retest reliability
measured by using Pearson’s correlation coefficient was
0.797 and 0.818 for knowledge and attitude, respectively.

We also used the Iranian version of depression anxiety
stress scale (DASS) to evaluate the emotional states of depres-
sion, anxiety, and stress [37, 38]. It consists of 21 items and
seven items per each subscale. Scoring of the items is
based on a 0 to 3 scale, and the total DASS score range
was from 0 to 120, with higher scores indicate higher
severity of each domain.

Procedure

The main challenge faced by many researchers is the na-
tional quarantine. To resolve the problem, we used an on-
line survey method for data collection. The online ques-
tionnaires were created using Google forms. We sent the
link of the surveys through social media, including
WhatsApp and Telegram, to individuals. The link of ques-
tionnaires was sent to 450 individuals, including 300 MS
patients, 76 NMOSD, and 64 migraines. The snowball
sampling technique was used for gathering data from
healthy population. We asked healthy individuals to

recommend others to complete these questionnaires. By
clicking the link, information about the study and the in-
formed consent were brought up. After accepting to partic-
ipate in the study, they filled up the questionnaires. In the
end, they got auto the approval stage. After approving,
they could not change their responses.

Statistically analysis

We presented descriptive data as mean (standard deviation
[SD]) or frequency (%) for interval and categorical variables,
respectively. We used Chi-square test to compare
sociodemographic data among the study groups. To compare
the scores of knowledge, attitude, total, and subscales of
DASS among the study groups, we conducted one-way
ANOVA with Bonferroni correction.

Regression analysis was carried out to identify the influ-
ence of demographic and clinical variables on knowledge,
attitude, and mental health status. The candidate variables in-
cluded the following: age, sex (female or male), first EDSS
score (EDSS at diagnosis date), current EDSS (EDSS at last
visit), family history of MS (have or do not have), and phys-
ical and psychological comorbidity (have or do not have). The
results of logistic regression analyses were recorded as odds
ratio (OR), 95% confidence interval (CI), and p value.

The level of significance was set at 0.05 (2-tailed). All
statistical analysis procedures were performed using
IBM SPSS Statistics (version 18; IBM Corporation,
Armonk, NY, USA).

Results

A total of 223MS patients, 41 NMOSD, 29migraine, and 245
healthy individuals participated in the current study. No sta-
tistically significant differences among the study groups in
demographic features, including age, sex, marital status, and
educational level, were found. There was a statistically signif-
icant difference between MS and NMOSD regarding disease
duration (p = 0.004). Table 1 summarized participants’ demo-
graphic characteristics.

The results of knowledge and attitude assessment among
the study groups are shown in Table 2 and Table 3.

Table 4 compares the mean scores for knowledge, attitude,
and DASS among the study groups. We found statistically
significant differences in scores of stress (p = 0.023) and total
DASS (p = 0.045). Regarding stress score, a significant differ-
ence was found between MS and HC (p = 0.011), as
well as MS and NMOSD (p = 0.032). As regards to
the total DASS score, we found a substantial difference
between MS and HC (p = 0.012), but no difference be-
tween other groups was evident.
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Table 5 shows the response of the patients when asked
about the symptoms of COVID-19. In all groups, the most
common answers were as follows: dyspnea, fever, dry cough,
and muscle pain. In NMOSD and HC, the main sources of
COVID-19 information were social media. But most MS and
migraine patients received their information through official
media. In MS and NMOSD groups, most patients worried for
themselves because of the compromised immune system.
Approximately 45% ofMS patients reported no worry regard-
ing COVID-19. In both migraine and HC groups, most pa-
tients have not worried about COVID-19 for themselves but
worry for family members.

On regression model, patients with somatic comorbidities
have a better attitude compared to individuals without somatic
comorbidities (OR 1.59, 95%CI 0.53, 2.66, p = 0.004). We
did not find association between other demographic and clin-
ical variables with DASS scores, attitude, and knowledge
(Tables 5 and 6).

Discussion

In this study, we assessed mental health status, knowledge,
and attitude toward COVID-19 among MS, NMOSD, mi-
graine, and healthy individuals. The key findings were as fol-
lows: MS patients had higher total DASS score compared to
healthy participants. Regarding knowledge and attitude, no
substantial differences among the study groups were found.
Another important finding was that the demographic and clin-
ical characteristics of MS patients had no association with MS
patients’ knowledge, attitude, and the symptoms of psycho-
logical illness.

The COVID-19 pandemic is considered one of the greatest
risks for public health in the recent century. Awareness re-
garding COVID-19 is indispensable for a concerned attitude
and controlling and managing this disease. No substantial

difference in knowledge and attitude regarding the new coro-
navirus disease and attitude among the study groups was
found. Here, we discuss some specific results.

Social distancing is one of the most important ways to
control the spread of COVID-19, particularly after society
opening and for people who at higher risk for the disease.
However, about 15% of both MS and NMOSD patients had
poor knowledge about the role of social distancing in the
prevention of disease spreading. Healthcare systems and cli-
nicians should persuade patients to observe social distancing.

Another important finding was that more than three-fourths
of all participants did not possess the requisite knowledge
regarding the efficacy of antibiotics in the treatment of
COVID-19. Previous studies showed an increased rate of ar-
bitrarily antibiotic consumption and poor knowledge about
antibiotics among Iranian population and some other countries
[39–42]. Themost common reasons for using antibiotics with-
out prescription were fever, cough, and sore throat [43]. These
symptoms are in constant with those that have been
established in COVID-19 [44]. Following this reason, individ-
uals with poor knowledge about antibiotic consumption are at
higher risk for self-medication when they present the symp-
toms of COVID-19. It is strongly recommended that some
educational programs should be conducted to improve knowl-
edge of patients about the efficacy of antibiotic treatment in
new coronavirus.

We also asked patients about the symptoms of COVID-19.
Dyspnea, fever, dry cough, and muscle pain were reported as
the most common symptoms of COVID-19 among all the
study groups. This finding shows that our population has good
awareness about the symptoms of COVID-19.

Overall, our MS and NMOSD samples have a good atti-
tude concerning new coronavirus. It was found that 63% of
MS, but none of NMOSD patients, believed that COVID-19 is
impossible to be controlled. It may be that the high level of
perceived stress in MS patients is a result of this poor attitude.

Table 1 Participants’ demographic characteristics

Variables MS (n = 223) NMOSD (n = 41) Migraine (n = 29) Control (n = 245) p Value

Sex; f, n (%) 183 (82.1%) 32 (78.0%) 25 (86.2%) 185 (75.5%) 0.263

Age, mean (SD) 35.88 (7.49) 34.09 (9.51) 35.96 (727) 34.20 (7.48) 0.084

Education; higher than diploma, n (%) 158 (70.9%) 21 (51.2%) 20 (69.0%) 154 (62.9%) 0.059

Marriage; married, n (%) 165 (74.0%) 30 (73.2%) 24 (82.8%) 162 (66.1%) 0.121

Disease duration, mean (SD) 6.4 (5.2) 3.78 (2.92) NA NA 0.004

Fist EDSS; median (IQR) 2 (1) NA NA NA –

Current EDSS; median (IQR) 0 (2) NA NA NA –

MS familial; y, n (%) 36 (20.7) NA NA NA –

Physical comorbidity; y, n (%) 64 (36.4) NA NA NA –

Psychological comorbidity; y, n (%) 43 (24.4) NA NA NA –

f female, y yes
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Near 80% of both MS and NMOSD participants believed that
avoiding contact with COVID-19 patients and isolation of
these patients at home or hospital is necessary to control and
management of the disease. In this study, about 90% of both
MS andNMOSD patients agreed that most patients recovered.
Almost all MS and NMOSD patients believed that cured
COVID-19 patients might spread new coronavirus after re-
covery. While some researchers reported that some cured
COVID-19 patients might be virus carriers [45], there remains
a paucity of evidence on the spread of 2019-nCOV by patients
after recovery.

The most common way of getting information about
COVID-19 in MS and migraine patients was formal media.

A significant proportion of NMOSD and MS patients in the
survey received their information via social media. With the
COVID-19 outbreak, myths and fake news have rapidly
spread on social media. Previous studies have emphasized
the adverse effect of social media rumors and fabricated data
on mental health, particularly on individuals who are venera-
ble to the disease [46, 47]. Therefore, healthcare systems and
governments provide authentic information and encourage
people to avoid the spread of fake news.

In response to the 2019-nCOV pandemic, several recom-
mendations from different local MS societies have been
launched, which included practical advice for MS patients
[48–51]. In this regard, the Iranian MS society published a

Table 4 Comparison of
knowledge, attitude, and DASS
score among the study groups

MS NMOSD Migraine HC p Value

Depression 14.62 (9.68) 12.29 (8.37) 17.00 (9.64) 11.35 (8.71) 0.054

Anxiety 16.34 (10.83) 14.03 (10.06) 17.89 (12.53) 12.65 (9.64) 0.080

Stress 13.07 (9.98) 9.29 (7.83) 14.22 (8.8) 9.58 (8.43) 0.023

Total DASS 44.03 (29.84) 35.60 (25.70) 49.11 (30.15) 33.58 (26.27) 0.045

Attitude 24.6 (2.0) 24.87 (1.84) 24.10 (2.22) 24.57 (2.15) 0.450

Knowledge 6.80 (1.58) 6.23 (1.78) 7.57 (1.39) 6.32 (1.50) 0.107

P < 0.05 is considered statistically significant

Table 5 Descriptive overview of
the questions regarding most
common symptoms of COVID-
19, source of receiving
information about COVID-19,
and major worries about it

MS
(n = 223)

NMOSD
(n = 41)

Migraine
(29)

HC (n = 245)

Symptoms of COVID-19

Dyspnea 196 (87.8%) 34 (82.9%) 24 (82.7%) 178 (72.6%)

Fever 189 (84.7%) 31 (75.6%) 23 (79.3%) 176 (71.8%)

Dry cough 185 (82.9%) 28 (68.2%) 24 (82.7%) 163 (66.5%)

Muscle pain 107 (47.9%) 25 (61.0%) 17 (58.6%) 106 (43.2%)

Headache 89 (39.9%) 14 (34.1%) 16 (55.1%) 91 (37.1%)

Rhinorrhea 56 (25.1%) 12 (29.2%) 10 (34.4%) 50 (20.4%)

Diarrhea 54 (24.2%) 10 (24.3%) 8 (27.5%) 40 (16.3%)

Dizziness 31 (13.9%) 7 (17.0%) 6 (20.6%) 32 (13.0%)

Vomit 32 (14.3%) 8 (19.5%) 7 (24.1%) 38 (15.5%)

Weight loss 10 (4.4%) 1 (2.4%) 0 (0.0%) 3 (1.2%)

Sources of COVID-19 information

Official media 129 (57.8%) 22 (53.6%) 24 (82.7%) 112 (45.7%)

Social media 89 (39.9%) 24 (58.5%) 20 (68.9%) 125 (51.0%)

Familial doctor 65 (29.1%) 7 (17.0%) 10 (34.4%) 47 (19.1%)

Others 34 (15.2%) 9 (21.9%) 3 (10.3%) 27 (11.0%)

Major worry regarding COVID-19

Worry for myself due to the compromised
immune system

133 (55.1%) 34 (82.9%) 5 (17.2%) 18 (7.3%)

Worry for my close families 84 (37.6%) 18 (43.9%) 29 (100.0%) 179 (73.1%)

Worry for elderly persons 100 (44.8%) 8 (19.5%) 18 (62.0%) 27 (11.20%)

Others 19 (8.5%) 6 (14.6%) 6 (20.6%) 61 (24.9%)
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recommendation for MS patients [52]. These recommenda-
tions can be helpful in increasing the knowledge of patients
about nCOV-2019. Surprisingly, only 30% of MS patients
and 17% of NMOSD respondents used medical recommenda-
tion as a source for information. It is recommended that local
MS societies take a more active role in providing health edu-
cation to improve awareness about COVID-19 among their
patients. They also should exert more effort to deliver the
messages and recommendations to the patients.

As anticipated, the result showed a higher total DASS score
inMS patients compared to healthy individuals. In accordance
with our finding, a recent investigation on Indian population
has shown emotional exhaust among more than two-thirds of
respondents and emerges the importance of mental healthcare
[14]. We suggested that mental health consultation should be
adjunct to non-face-to-face MS and NMOSD evaluation and
management care [53].

Recognizing the sources of stress is necessary in order to
develop effective approaches. It has been reported that isola-
tion, quarantine, social distancing, economic problems, and
uncertainly about the future can affect mental health [47,
54]. Focusing on addressing specific concerns and fear among
MS and NMOSD patients is also required. The current study
found that MS and NMOSD patients were most worried about
their health condition due to the compromised immune sys-
tem. A much debated question is whether COVID-19 is asso-
ciated with poor outcome in immunocompromised patients
such as MS [55, 56]. However, it is well-known that MS can
increase infection-related healthcare utilization compared to
the general population [57]. Future studies are therefore re-
quired in order to elucidate the association of MS and
NMOSD with COVID-19.

Our results show that symptoms of psychological illness,
awareness, and belief about COVID-19 had no association
with clinical courses, disease severity, duration of disease,
and psychological comorbidity. We only found an association
between physical comorbidity and poor attitude. This finding
suggests that the psychological effect of COVID-19 is inde-
pendent of MS clinical features.

Our study limited in several ways. The major limitation of
this study is the low reliability of the self-reported question-
naire. The nature of single-center study makes these findings
less generalizable to the whole MS and NMOSD population.
The study is also limited by the lack of information on the
levels of depression, anxiety, and stress prior to COVID-19
outbreak. Therefore, it is not clear that the difference between
MS and HC in DASS score is related either to the COVID-19
pandemic or MS burden [58]. A limited number of migraine
patients who participated in this study are another limitation.
Due to national quarantine, the face-to-face interview was
impossible. Hence, we used an online surveymethod for gath-
ering data. So, only individuals with a smart phone could
participate in this study. Therefore, there is the possibility that

respondents have a higher education level or better socioeco-
nomic status compared to those who did not participate.
Notwithstanding these limitations, as far as we know, this
paper is the first to study the knowledge, attitude, and mental
health status in MS and NMOSD patients within the COVID-
19 pandemic. The current data highlight the necessity of
attitude, knowledge, and mental health assessment
among MS and NMOSD patients. Further studies in
other countries need to be carried to assess these points
among MS and NMOSD patients.
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