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ABSTRACT

Background: The novel coronavirus of 2019 (COVID-19), a pandemic of the kind not seen for a century, has caused global apprehension and distress.

Objectives: to evaluate whether the psychological state and behaviours of multiple sclerosis (MS) patients and their caregivers were different from the non-MS
population or not during the pandemic.

Methods: A cross-sectional survey was conducted on 115 MS patients, 33 MS caregivers and 129 healthy controls. Depression anxiety stress score-21 (DASS-21) was
used for evaluation of their psychological state.

Results: MS patients had significantly higher DASS-21 scores (51.48 = 29.62) than their caregivers (29.79 = 27.19) and non-MS population (32.91 = 23.39)
(p = 0.005). Younger patients (r=-0.252, p<0.0001), those with high EDSS scores (r = 0.023, p = 0.013) and those who believed that MS patients are at high risk
for COVID-19 infection (p = 0.009) had the highest anxiety scores. There was no difference between the three groups in the level of commitment to staying at home
(p = 0.747), wearing facemask (p = 0.164), wearing gloves (0.225), avoiding crowd (p = 0.225) and frequent hand washing (p = 0.570). Anxious patients had more
relapses (p = 0.002) and pseudorelapses (p = 0.008).

Conclusion: In this cohort, MS patients were more anxious, stressed and depressed during the COVID-19 pandemic than their caregivers and the non-MS population,

but they were not more motivated to follow the basic preventive measures against infection.

1. Introduction

Coronavirus pandemic (COVID-19) has affected more than two 2.3
million individuals worldwide, and resulted in more than 150,000
deaths in 210 countries in less than four months (World Health
Organization 2020). The rates of new confirmed cases and new deaths
are exponentially increasing (European, 2020). As a result, the pan-
demic resulted in considerable anxiety and depression among people
worldwide (Cao et al., 2020; Nemati et al., 2020; Qiu et al., 2020;
Wang et al., 2020). Though several studies have been conducted to
evaluate the psychological state of the general population and medical
staff during the pandemic (Cao et al., 2020; Nemati et al., 2020;
Qiu et al., 2020; Wang et al., 2020), the data is limited about risk of
COVID-19 infection and increased risk of psychological dysfunction.
Among the population at risk for COVID-19 infection as published by
the Centers for Disease Control and Prevention (CDC) are patients with
chronic diseases causing immune suppression and those taking im-
munosuppressants (CDC. Coronavirus Disease 2019). To date, there is
no evidence that MS disease intrinsically increases the risk for viral
infections including COVID-19 (Grigoriadis and van Pesch, 2015;
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Brownlee et al., 2020; Reder and Cipriana, 2020). Patients with MS do
not seem to be at an increased risk for COVID-19 infection unless they
are on disease-modifying therapies (DMTs) causing significant immune
suppression (Brownlee et al., 2020; Reder and Cipriana, 2020;
England, 2020; Giovannoni et al., 2020). Older MS patients and those
with higher EDSS might be at a higher risk for COVID-19 infection and
complications (Brownlee et al., 2020; Reder and Cipriana, 2020). In
Egypt, the main sources of information about the COVID-19 infection
transmission and protective measures were the news and the reports of
the ministry of health. Prior to this study, the patients’ were not pro-
vided with any educational programs at the MS unit.

The aim of this research was to assess the psychological state of MS
patients and their caregivers during the pandemic of COVID-19, to
evaluate their perception about the risk of infection, and to assess their
behaviors related to following the basic preventive measures against
infection spread.

2. Patients and methods

This cross-sectional study was conducted on a cohort of registered
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MS patients at the MS unit in Alexandria University Hospital in Egypt
and their caregivers and on non-MS/non-caregivers as a control group
during the period from the 23rd of March 2020 to the 4th of April 2020.
The control group had no relationship to the patients with MS, and had
no immune-mediated diseases. This MS unit in Alexandria University
Hospital serves four cities in Egypt with urban and rural populations.
The study was conducted via an online survey that was distributed to
MS patients and their caregivers through their registered e-mails or
WhatsApp numbers in the medical records. Demographic (age, sex and
level of education) and clinical data (phenotype of MS, duration of MS,
number of relapses during the past year, EDSS and DMTs) were col-
lected from the patients’ medical records.

The online survey was divided into five sections. The first section
included demographic data and questions about exposure to COVID-19
cases. The second section included the 21 questions of a validated
Arabic version of the depression anxiety stress scale 21 version (DASS-
21) (Randall et al., 2017; Arabic DASS 21 2020). The scale comprised
questions about symptoms of depression, anxiety and stress. Each
question was to be rated on a scale from zero to three i.e. zero denotes
never, 1 denotes sometimes, 2 denotes often, and 3 denotes almost al-
ways. The scores were manually calculated and ranked according to the
DASS-21 scoring and interpretation manual (DASS 21 2020). Each of
the three conditions (i.e. depression, anxiety and stress) was given a
score that was ranked as normal, mild, moderate, severe or extremely
severe (DASS 21 2020).

The third section included questions about the individuals’ beha-
viors towards the basic preventive measures for prevention of COVID-
19 infection spread. They were asked about the extent of their com-
mitment (on a Likert scale) to the basic preventive measures i.e. staying
home, wearing a face mask on getting out, wearing gloves on getting
out, avoiding crowd and keeping a social distance of at least one meter,
and frequent handwashing.

The fourth section included questions related to their knowledge
about the factors that may affect the risk for COVID-19 infection.
Factors that increase the patients’ risk for viral infections including
COVID-19 include old age, high EDSS, taking immunosuppressants, low
vitamin D levels, smoking, stress, inadequate sleep, and sedentary life
(Brownlee et al., 2020; Reder and Cipriana, 2020; England, 2020;
Giovannoni et al., 2020; Vardavas and Nikitara, 2020; Cohen, 2020).
Both correct and incorrect factors were included in the survey. The
questions were ‘In your opinion, to what extent each of the following
factors influence the risk for COVID-19 infection?’. The factors asked
were the age of an individual, smoking, psychological state, sleep
quality, foods/drinks, and taking vitamins/supplements. Each question
was to be answered on a Likert scale from zero to 2, with zero denoting
not at all and 2 denoting very much.

The fifth section of the survey was specified for the MS patients
only. The section included additional questions about knowledge and
behaviors related to the disease. They were asked if they think MS
patients were at higher risk for COVID-19 infection, and to what extent
they thought certain MS-related factors (e.g. MS phenotype, the degree
of patients’ disability and DMT type) influence the risk for COVID-19
infection. Concerning their behaviors, they were asked if they stopped
or reduced the dose of their DMTs because of the COVID-19, and if they
have taken specific supplements or vitamins since the pandemic (and to
detail them). Lastly, they were asked if they had pseudo-relapses (de-
fined as exacerbation of symptoms lasting for less than 24 h) or true
relapses (lasting for more than 24 h) since the beginning of pandemic,
and if they have taken corticosteroids for their relapses.

2.1. Pilot study and sample size calculation

The survey questionnaire was piloted with 15 MS patients, 15
caregivers and 15 healthy controls initially, and the sample size was
calculated by using G*power software version 3.1.9.4 at a level of
significance of 5% and effect size of 0.67. A sample size of at least 25
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individuals per group was accordingly decided, and the online survey
was distributed to 200 MS patients, their caregivers, and 300 healthy
controls.

2.2. Statistical analysis

All data were analyzed using IBM Statistical Package for the Social
Sciences (SPSS) software version 22.0. Quantitative data were ex-
pressed as mean, median, standard deviation, minimum and maximum.
Qualitative data were expressed as frequency and percentage. A com-
parative analysis was conducted to compare the demographics,
knowledge, DASS-21 scores and behaviors among the three studied
groups (MS patients, MS caregivers and healthy controls). Factors af-
fecting the anxiety and the impact of anxiety on patients’ behaviors
were studied. The specific tests used for each analysis were depicted in
their specific tables.

2.3. Ethical considerations

Ethical approval was obtained from the Ethics Committee of the
Alexandria Faculty of Medicine, which has a Federal wide Assurance
(FWA) from 2010 and operates according to the International
Conference on Harmonization Good Clinical Practice (ICH GCP)
guidelines and applicable local and institutional regulations and
guidelines (No 00,018,699) (ICH GCP 2011).

3. Results

Of 200 MS patients and 300 controls invited to participate in the
study, 115 patients, 33 MS caregivers and 129 controls accepted to
participate. Of the 277 participants, none had COVID-19 infection, a
single healthy control was exposed to a definite case (0.4%), and 34
(12.3%) reported that they were exposed to probable cases.

Of the 115 MS patients, 83.5% (n = 96) had relapsing remitting MS
(RRMS), 13.9% (n = 16) had secondary progressive MS (SPMS) and
2.6% (n = 3) had primary progressive MS (PPMS) fulfilling the 2017
revised McDonald's criteria (McNicholas et al.,, 2018). The mean
duration since disease onset was 6.8 = 5.5 (0.5-24) years, and the
mean EDSS score was 2.25 + 2.11 (0-8). Seventy-four percent (n = 54)
of the patients were on interferons, whereas 21.7% (n = 25) were on
DMTs causing lymphopenia (Fig. 1). The mean relapse rate was
1.7 + 3.8 (0-6) during the past year. Meanwhile, 27% (n = 31) of
patients reported they had a relapse since the beginning of the COVID-
19 pandemic — which was announced in Egypt on the 15th of February
i.e. about one month before filling the survey-, and an additional 51.3%
(n = 59) reported transient exacerbations of their symptoms that lasted
for less than 24 h. Of those, 20% (n = 23) did not seek medical advice
and the mean number of healthcare visits was 0.5 = 1.1 (0-7) visits.

Table 1 details the demographic data and DASS-21 scores among the
studied groups. Of note, the total DASS-21 scores were significantly
higher among MS patients (51.48 + 29.62) than their caregivers
(29.79 = 27.19) and the controls (32.91 * 23.39) (p = 0.005). In-
dividual depression, anxiety and stress scores were also significantly
higher among MS patients (17.76 = 11.39, 12.75 + 10.03 and
20.97 £ 11.69, respectively) than their caregivers (12.24 = 10.94,
6.30 £9.08 and 12.55 * 10.47, respectively) and controls
(12.89 = 6.32, 9.33 £ 6.71 and 10.69 * 8.45, respectively). Anxiety
scores were the highest among MS patients, and at least one fifth of
them had extremely severe grades of anxiety (28.7%), depression
(22.6%), and stress (19.1%).

The degree to which the individuals were motivated to follow the
basic preventive measures were not statistically significant among the
three studied groups (Table 2), and the anxiety scores did not affect the
degree of their commitment to the preventive measures (Table 3).
Frequent hand washing was the most frequently followed protective
measure among MS patients (95.7%), their caregivers (90.9%) and



F. Talaat, et al. Multiple Sclerosis and Related Disorders 46 (2020) 102580

Disease Modifying Therapy prescribed

other oftiabel* |, 2’

Rituximab [ 17
ocretizumab | s
Dimethyl fumarate - 17

Teriflunamide | 5
we-gosc | 1.
ine-pasc [,
we-paivt I 10

Fig. 1. Percentage of DMTs prescribed to MS patients recruited (*Off-label drugs included azathioprine, methotrexate and cyclophosphamide).

Table 1
Demographics and DASS-21 during the COVID-19 pandemic among the three studied groups (n = 277).
%(n) MS patients (n = 115) MS caregivers (n = 33) Controls (n = 129) Test of significance p-value
Demographics
Age (in years) Kruskal Wallis
Mean *= SD 34.42 + 8.47 35.15 +£10.83 31.74 + 8.76 X%=10.685 P = 0.005*
Median 34.0 34.0 29.0
Min.-Max. 21-57 19-62 19-60
Gender Chi Square
Female 77.4(89) 72.7(24) 72.1(93) X?=0.948 P = 0.622
male 22.6(26) 27.3(9) 27.9(36)
Educational level Chi Square
School 19.1(22) 12.1(49) 3.24) X%=37.274 P= <0.001*
Faculty/institute 70.4(81) 72.7(24) 57.9(73)
Postgraduate 10.4(12) 15.2(5) 38.9(49)
To great extent 95.7(110) 90.9(30) 94.5(121)
DASS-21 scores
Total score Kruskal Wallis
Mean *= SD 51.48 + 29.62 29.79 = 27.19 32.91 + 23.39 X%=10.685 P = 0.005*
Median 46.0 20.0 30.0
Min.-Max. 0-114 0-92 0-94
Depression grade Chi Square
Normal 28.7(33) 54.4(18) 46.9(60) X?=26.287 P = 0.001*
Mild 13.9(16) 12.1(4) 5.5(7)
Moderate 18.3(21) 12.1(4) 26.6(34)
Severe 16.5(19) 0.0(0) 8.6(11)
Extremely severe 22.6(26) 21.2(7) 12.5(16)
Mean *= SD 17.76 = 11.39 12.24 = 10.94 12.89 Kruskal Wallis X>=14.083 P = 0.001*
Median 18.0 8.0 10.0
Min.-Max. 0-42 0-36 0-38
Anxiety grade Chi Square test
Normal 38.3(44) 66.7(22) 40.6(52) X%=30.126 P= <0.001*
Mild 5.2(6) 6.1(29) 9.4(12)
Moderate 19.1(22) 15.2(5) 32.8(42)
Severe 8.7(10) 0.0(0) 8.6(11)
Extremely severe 28.7(33) 12.04) 8.6(11)
Mean * SD 12.75 + 10.03 6.30 + 8.08 9.33 £6.71 Kruskal Wallis X>=16.710 P= <0.001*
Median 10.0 2.0 9.0
Min.-Max. 0-40 0-28 0-34
Stress grade Chi Square test
Normal 20.0(23) 56.3(18) 56.5(73) X?=58.058 P= <0.001*
Mild 29.6(34) 25.0(8) 24.1(31)
Moderate 16.5(19) 6.2(2) 15.6(20)
Severe 14.8(17) 6.2(2) 3.8(5)
Extremely severe 19.1(22) 6.3(3) 0.0(0)
Mean * SD 20.97 + 11.69 12.55 + 10.47 10.69 + 8.45 Kruskal Wallis X*=49.799 P= <0.001*
Median 20.0 8.0 10.0
Min.-Max. 0-42 0-38 0-32

DASS: Depression, anxiety stress score; SD: standard deviation; Min: minimum; Max: maximum; MS: multiple sclerosis.
* Significant at (P < 0.05)
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Table 2
Behaviours among the three studied groups during COVID-19 pandemic (n = 277).
%(n) MS patients (n = 115) MS caregivers (n = 33) Controls (n = 129) Test of significance p-value
Behaviours (Following basic preventive measures against COVID-19 infection)
Staying at home Monte Carlo test
Not at all 2.6(3) 0.0(0) 2.3(3) X3c=2.022 P = 0.747
To little extent 24.3(28) 21.2(7) 18.8(24)
To great extent 73.0(84) 78.8(26) 78.9(101)
Wearing face mask on getting out Chi Square test
Not at all 36.5(42) 42.4(14) 40.6(52) X*=6.519 P = 0.164
To little extent 31.3(36) 12.1(4) 31.3(40)
To great extent 32.2(37) 45.5(15) 28.1(37)
Wearing gloves on getting out Chi Square test
Not at all 49.6(57) 42.4(14) 57.0(73) X%=4.280 P = 0.369
To little extent 25.2(29) 27.3(9) 25.8(33)
To great extent 25.2(29) 30.3(10) 17.2(22)
Avoiding crowd/keeping a social distance of at least one meter Chi Square test
Not at all 6.1(7) 6.1(2) 1.6(2) X*>=5.674 P = 0.225
To little extent 32.2(37) 21.2(7) 27.3(35)
To great extent 61.7(71) 72.7(24) 71.1(91)
Frequent hand washing Chi Square test
To little extent 4.3(5) 9.1(3) 5.5(7) X?=1.123 P = 0.570
To great extent 95.7(110) 90.9(30) 94.5(121)
Median 20.0 8.0 10.0
Min.-Max. 0-42 0-38 0-32
Table 3
Anxiety scores relation to the MS patients’ behaviours, relapses, pseudo-relapses and corticosteroids intake for relapses.
Anxiety score Test of significance p-value
Mean =+ Standard deviation Median Minimum-maximum

Basic Preventive Measures Against COVID-19 Infection

Staying at home Mann Whitney

Yes (n = 112) 129 + 10.1 10.0 0-40 2z = 0.493 P = 0.622
No (n = 3) 87 = 5.8 12.0 2-12

Wearing mask Mann Whitney

Yes (n = 73) 10.9 + 10.7 10.0 0-40 z = 0.647 P = 0.518
No (n = 42) 115 + 86 10.0 0-30

Wearing gloves Mann Whitney

Yes (n = 58) 13.1 * 10.6 10.0 0-40 z = 0.149 P = 0.882
No (n = 57) 124 + 94 10.0 0-32

Avoiding crowded places Mann Whitney

Yes (n = 108) 10.6 + 10.1 10.0 0-40 z = 0.997 P = 0.319
No(n =7) 154 + 8.8 12.0 2-30

Frequent hand washing -

Yes (n = 115) 12.8 = 10.0 10.0 0-40

Behaviours related to the MS

Stoppage or decrease DMT dosage Kruskal Wallis

Yes (n = 5) 21.2 * 13.6 26.0 0-34 X*>=0.493 P = 0.622
No (n = 18) 13.8 + 11.9 12.0 0-40

Decrease dose (n = 10) 13.4 = 10.3 13.0 2-28

Vitamins intake Mann Whitney

Yes (n = 30) 142 = 11.6 14.0 0-40 z = 0.647 P = 0.518
No (n = 3) 29.6 + 12.8 26.0 6-30

Pseudo-relapses, relapses and corticosteroid intake

Pseudo-relapse Mann Whitney

Yes (n = 23) 15.12 = 10.1 15.0 0-40 z = 2.671 P = 0.008*
No (n = 10) 10.25 * 9.5 9.0 0-30

Relapse Mann Whitney

Yes (n = 17) 18.32 = 8.6 18.0 0-40 z = 3.128 P = 0.002*
No (n = 16) 10.69 * 11.5 10.0 0-34

Received corticosteroids for relapses Mann Whitney

Yes (n = 16) 15.4 = 12.7 14.0 0-40 z = 0.997 P = 0.319
No (n = 17) 14.2 * 10.9 16.0 0-34

All MS patients frequently wash their hands,.
* Significant at (P < 0.05).

controls (94.5%) (p = 0.570), whereas wearing gloves was the least Since the beginning of COVID-19 pandemic, 12.2% of the patients
adopted (followed by 25.2%, 30.3% and 17.2% of the three groups, stopped taking their DMTs and an additional 14.8% reduced their
respectively (p = 0.369)). doses. However, neither the type of DMT used (p = 0.585), the patients’
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Table 4
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Knowledge about factors that may influence the risk for COVID-19 infection among the three studied groups (n = 277).

%(n) MS patients (n = 115)

Knowledge about factors that may influence the risk for COVID-19
Age of the individual

Not at all 5.2(6) 3.0(1)

To little extent 18.3(21) 27.3(9)
To great extent 71.3(82) 69.7(23)
Don't know 5.2(6) 0.0(0)
Smoking

Not at all 3.5(4) 0.0(0)
To little extent 19.1(22) 12.1(4)
To great extent 50.4(58) 72.7(24)
Don't know 27.0(31) 15.2(5)
Psychological state

Not at all 4.3(5) 15.2(5)
To little extent 27.0(31) 36.4(12)
To great extent 56.5(65) 45.5(15)
Don't know 12.2(14) 3.0(1)
Adequate sleep

Not at all 11.3(13) 15.2(5)
To little extent 30.4(35) 39.4(13)
To great extent 36.5(42) 30.3(10)
Don't know 21.7(25) 15.2(5)
Physical exercise

Not at all 18.3(21) 18.2(6)
To little extent 33.9(39) 45.5(15)
To great extent 18.3(21) 18.2(6)
Don't know 29.6(34) 18.2(6)
Certain foods/drinks

Not at all 12.2(14) 12.1(4)
To little extent 31.3(36) 33.3(11)
To great extent 27.0(31) 36.4(12)
Don't know 29.6(34) 18.2(6)
Taking vitamins

Not at all 0.9(1) 9.1(3)
To little extent 23.5(27) 27.3(9)
To great extent 63.5(73) 51.5(17)
Don't know 12.2(14) 12.1(4)
Vitamin A 10.4(12) 6.1(2)
Vitamin B 13.9(16) 18.2(6)
Vitamin C 64.3(74) 60.6(20)
Vitamin D 33.9(39) 24.2(8)
Vitamin E 7.0(8) 6.1(2)

MS caregivers (n = 33)

Controls (n = 129) Test of significance p-value
Chi Square test
X2=3.236 P = 0.779
4.7(6)
18.6(24)
72.9(94)
3.9(5)

X?=17.734 P = 0.007*
1.6(2)
12.4(16)
74.4(96)
11.6(15)

X?=11.186 P = 0.083
7.0(9)
37.2(48)
49.6(64)
6.2(8)

X%=10.176 P = 0.115
9.3(12)
45.7(59)
34.9(45)
10.1(13)

X?=17.270 P = 0.008*
9.3(12)
41.9(54)
33.3(43)
15.5(20)

X%=16.752 P = 0.010*
18.6(24)
46.5(60)
22.5(29)
12.4(16)

X2=18.550 P = 0.005*
6.2(8)
40.3(52)
48.8(63)
4.7(6)
4.7(6) X2=3.055 P = 0.217
3.1(4) X?>=11.634 P = 0.003*
65.6(128) X2=0.290 P = 0.865
10.9(14) X%=18.673 P= <0.001*
2.3(3) X2=3.024 P = 0.220

* Significant at (P < 0.05).

belief about the influence of DMT on COVID-19 risk (p = 0.07), nor the
anxiety score (0.622) were related to the DMT stoppage or dose re-
duction. Another noted behavior among MS patient was that 58.3%
started to take new vitamins/supplements since the beginning of pan-
demic. Vitamin D (27%) and omega 3 (23.5%) were the most common
supplements taken. Vitamin A, B, C and E were taken by 3.5%, 18.3%,
21.7%, and 5.2%, respectively.

Knowledge about the factors that may influence the risk for COVID-
19 infection was significantly variable among the studied groups
(Table 4). Age, psychological state and vitamins intake were the most
common reported factors to influence the risk for COVID-19 infection.
Patients were less likely to report that smoking (0.007) and exercise
(0.008) influence the risk for COVID-19 infection. MS caregivers were
more likely to believe that foods/drinks have a great influence on the
risk of COVID-19 infection than patients and controls (p = 0.01). About
two-thirds of the patients (63.5%) believed that vitamins have a major
role in COVID-19 risk determination, especially vitamins B (p = 0.003)
and D (p<0.001). The percentage of MS patients who reported that
they do not know whether the factors asked might influence the risk of
COVID-19 infection or not were significantly higher than this of their
caregivers and controls concerning several variables e.g. smoking
(p = 0.007), exercise (p = 0.008), foods/drinks (p = 0.01) and vita-
mins (p = 0.005). Similarly, around half of the MS patients stated they
did not know whether that MS-related factors i.e. MS phenotype
(47.8%), MS disability grade (54%) and DMT type (44.2%) have an
influence on COVID-19 risk determination or not (Fig. 2). More than

one third of the MS patients (39%, n = 45) thought that MS patients
were at higher risk for COVID-19, 2.6% (n = 3) thought that they are
not, 23.5% (n = 27) stated that they did not know and only 33%
(n = 38) knew that the risk depends on certain factors.

The factors that might affect the anxiety scores i.e. age, disease
duration, MS phenotype, EDSS, DMT type, patients’ belief about MS risk
to COVID-19 and exposure to a probable COVID-19 case were analysed
(Table 5). Younger patients (r= —0.252, p = 0.007, Fig. 3), those with
high EDSS scores (r = 0.0234, p = 0.013, Fig. 4) and the patients who
believe that MS patients are at high risk for COVID-19 infection (0.009)
were more anxious. Anxiety scores were significantly higher among
patients who had relapses (18.32 *+ 8.6 versus 10.6911.5, p = 0.002)
and pseudorelapses (15.12 + 10.1 versus 10.25 + 9.5, p = 0.008)
during the past month (Table 3).

4. Discussion

The novel COVID-19, a pandemic of the kind not seen for a century,
has caused global apprehension and distress. The aim of this research
was to evaluate the psychological state of MS patients and their care-
givers, their knowledge, and behaviours during the COVID-19 pan-
demic. Patients recruited to this study were significantly anxious, de-
pressed and stressed in comparison to their caregivers and their
counterparts from the general population. In absence of a pandemic,
patients with MS do have anxiety and depression. The point prevalence
of depressive symptoms in MS patients is about 30%
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MS patients knowledge about MS-related
factors affecting COVID-10 infection risk

DMTs type

MS disability grade

v ph enowpe - _
0 20 40 60 80 100 120
MS phenotype MS disability grade DMTstype
mNot at all 6.2 133 44
mTo some degree 15 14.2 221
wmVery much 31 18.6 29.2
m!don't know 47.8 54 44.2

Fig. 2. MS patients’ knowledge about MS-related factors affecting COVID-19 infection risk i.e. DMT type, MS disability grade and MS phenotype.

(Oliver Tobin, 2019), and the point prevalence of anxiety ranges from
14% to 41% (Korostil and Feinstein, 2007). Depression prevalence
among Egyptian MS patients was reported to be higher (52.5%)
(Pinkston and Alekseeva, 2006). In our study, however, the percentage
of patients with depression and anxiety were significantly higher than
what was reported in literature i.e. about 70% of the patients had de-
pression (13.9% mild, 18.3% moderate, 16.5% severe and 22.6% ex-
tremely severe) and about 62% had anxiety (5.2% mild, 19.1% mod-
erate, 8.7% severe and 28.7% extremely severe). Though a definite
causal effect relationship between the COVID-19 pandemic and anxiety
and/or depression cannot be established in the current cross-sectional
model, such high prevalence and high grades of severity in comparison
to the numbers reported in literature are likely attributed to the pan-
demic.

Table 5
Factors proposed to have a potential effect on anxiety among patients.

Though being highly anxious, MS patients did not seem to be more
committed — in contrast to what would be expected - to follow the basic
preventive measures for staying safe during the COVID-19 pandemic
than the non-MS population, and their anxiety scores did not influence
the degree of their commitment. This means that their anxiety is not
beneficial or productive. Moreover, more than one quarter (27%) of the
patients experienced relapses during the past month (i.e. since the be-
ginning of pandemic), which is relatively high in comparison to a mean
annualized relapse rate of 1.7 during the past 12 months. The anxiety
scores were significantly higher among patients who experienced re-
lapses and pseudorelapses during the past month. Thus, not only was
the anxiety unbeneficial for the patients, but also harmful with regards
to the high relapse rates. Thus, efforts are needed to reduce the patients’
anxiety and to deal with the factors that increase the anxiety. Anxiety

Factors affecting anxiety Anxiety score
Mean + Standard deviation

Phenotype of MS

Test of significance (p-value)

RRMS (n = 96) 12.5 = 10.2
SPMS (n = 16) 139 = 7.9
PPMS (n = 3) 147 = 17.5
DMT type
Lymphopenia (n = 25) 12.8 = 10.0
Non-lymphopenia (n = 54) 12.9 = 10.1
MS patients at high risk of COVID
Yes (n = 45) 14.0 = 11.0
It depends on certain factors (n = 38) 10.5 + 8.7
Don't know (n = 27) 15.3 = 9.5
Exposure to a probable case of COVID-19
No (n = 102) 125 = 9.9
Yes (n = 13) 146 = 11.1
Correlation coefficient (r)
Patients’ age —0.0.252
MS disease duration -0.123
EDSS 0.234

Median Minimum-maximum
Kruskal Wallis
10.0 0-40 X2=0.762 P = 0.683
11.0 2-26
10.0 0-34
Mann Whitney z = 0.127 P = 0.899
10.0 0-30
11.0 0-40
Kruskal Wallis X>=11.515 P = 0.009*
12.0 0-34
9.0 0-30
16.0 0-40
Mann Whitney z = 0.642 P = 0.521
10.0 0-40
12.0 0-30
p-value
0.007*
0.196
0.013*

]

spearman coefficient,.
* Significant at (P < 0.05),.

* the participants who answered no (n = 3) were normal as regards anxiety.
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Fig. 3. Correlation between anxiety and age.

was not significantly correlated with DMTs stoppage/dose reduction or
corticosteroid intake.

In our cohort, younger age, higher EDSS scores and the perception
about the risk of MS for COVID-19 risk were the factors significantly
correlated with high anxiety scores. The patients who did not know
whether the MS patients were at risk for COVID-19 infection and those
who thought that they are at risk had significantly high anxiety scores.
High EDSS scores were reported to be positively correlated with anxiety

scores in literature (Tsivgoulis et al., 2007), and patients with high
EDSS scores might be at higher risk or COVID-19 infection and com-
plications (Brownlee et al., 2020; Reder and Cipriana, 2020). In con-
trast, older MS patients in our sample were less anxious than young
patients whereas they might be at a higher risk for COVID-19 infection
and complications (Brownlee et al., 2020; Reder and Cipriana, 2020).
This can be attributed to probable better cognitive functions among the
young patients and better access to social media and news warning the

R2 Linear = 0.039
40 o
o o o
o
304 © [} o
o o o
o o
el o o o o o
§ o o o
2 20 o o o
= o o o
é O
o
o o o o o
10 o o
o) [} (¢} o ()
o o o} (o}
(o) o () o}
o o (¢} o (o} o
o4 © o o o o} o [}
0 2 i 6 8
EDSS.score

= 0.234, p= 0.013'

Fig. 4. Correlation between anxiety and EDSS.
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community against the potential dangerous hazards of the pandemic.
The anxiety scores were not related to the MS phenotype, duration of
the disease or the type of DMT prescribed. This emphasize the im-
portance of adequate education of the MS patients about their actual
risk for COVID-19 infection and complications.

Another point we addressed in this study was the knowledge about
the factors that may influence COVID-19 risk. The patients’ knowledge
about these factors was poor. Age more than 65 years, smoking, poor
sleep and psychological stress were reported to increase the risk for
COVID-19 infection (CDC. Coronavirus Disease 2019; Zhou et al., 2020;
Jordan et al., 2020; Bai et al., 2020). Moderate physical exercise is
known to boost the immune system, and is recommended for protection
against viral infections including COVID-19 (Owen et al., 2010;
Chen et al., 2020). To date, there is no evidence that certain foods/
drinks or vitamins/supplements have an influencing role in de-
termining the risk of viral respiratory infection or COVID-19 infection
(Gasmi et al., 2020). An exception to this is vitamin D, where some
evidence exists that it can reduce the COVID-19 infection risk
(Grant et al., 2020). MS patients were less likely to know the role of
most of these factors in determination of the COVID-19 infection risk,
and they were more likely to report that they do not know in most of
the questions about the risk factors. An exception to this was the
knowledge about vitamin D role. MS patients and their caregivers were
more likely to know the role of vitamin D intake in COVID-19 risk
determination than the non-MS population, and more than one fourth
(27%) of them started to take vitamin D after the beginning of the
pandemic. Patients’ knowledge about MS risk for COVID-19 was also
poor. One point to be mentioned here is that MS patients in our study
were less educated than the controls (p <0.0001). Though the educa-
tional level only does not account for poor knowledge about risk for
COVID-19, the lack of knowledge may be partly attributed to the dif-
ferent educational levels. Lower education is one of several factors that
influence health literacy such as history of depression and/or anxiety,
gender, age, disability, and culture and language (Moeini et al., 2019;
Lee et al., 2015; Corona et al., 2008; Rowlands et al., 2017; Nguyen and
Gilbert, 2019; Protheroe et al., 2017). Such lack of knowledge ne-
cessitate implementing health education programs by the local health
authorities and health care providers to reduce anxiety, depression and
stress and to educate MS patients and their caregivers about their dis-
ease.

The last point we wanted to focus the light on was the MS care-
givers. We wanted to evaluate whether they were also more psycho-
logically affected and more keen on following the basic preventive
measures to protect themselves and their patients from COVID-19 in-
fection or not. Though about 47% of the MS caregivers had depression
and 33% had anxiety, their mean levels were comparable to the non-MS
population. This also applies to their behaviours during the pandemic.

One of the limitations of this study was the non-availability of pre-
COVID-19 scores to know if the current high scores are due to COVID19
solely, or having MS or some other reason. The cross-sectional design of
the study also limits absolute attribution of the change in the DASS-21
to COVID-19. It is also to be noted that the DASS21 is not a diagnostic
tool for anxiety, depression or stress. It was just used to screen for these
conditions, a followed-up with formal clinical review and other as-
sessments would have been valuable. However, this was not accessible
during the COVID-19 pandemic. Another limitation is that the Likert
scale used was a three-point scale rather than a five or seven-point
scale. Limiting a Likert scale to three reduces validity of the scale and
forces the participant to commit to an answer that is not necessarily
right because there is no other option. Future studies are needed to also
evaluate the health-related quality of life and the patients’ perception of
health during the pandemic.

In conclusion, MS patients, in this cohort, were more psychologi-
cally affected during COVID-19 pandemic than MS care givers and
healthy controls. They were less aware about the risk factors for COVID-
19 infection, and their knowledge was poor about the factors that may

Multiple Sclerosis and Related Disorders 46 (2020) 102580

affect the MS risk to develop COVID-19 infection. A considerable pro-
portion of them reduced the doses/stopped taking their im-
munomodulatory DMTs without indication. Thus, efforts from the
healthcare sectors and psychiatrists are needed to provide health edu-
cation and assurance for MS patients during the pandemic.
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