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Abstract: Multiple Sclerosis (MS) is the most common chronic autoimmune disease of the cen-
tral nervous system, affecting around 2.8 million people worldwide. Patients’ knowledge about
COVID-19 infection, and their proper protective actions, may reduce the risk of infection. The aim of
this study was to assess the knowledge of patients with MS about SARS-CoV-2, COVID-19 illness,
the relationship between MS and COVID-19, willingness to be vaccinated, and the impact of the
pandemic on MS care. An original, anonymous, 35-items, self-reported questionnaire was used
in both web-based and on-site survey formats. Two-hundred and forty-eight questionnaires were
analyzed (mean age 40.8 ± 10.6 years, 77.8% women). Participants reported the use of multiple
sources of information, and the most common were websites (77.8%) and television (59.3%). The
majority of participants knew the correct symptoms of COVID-19 or transmission routes (94.4%),
and accepted the pandemic’s restrictions (96.8%). A total of 93.2% considered SARS-CoV-2 as highly
infectious, and 69% thought they were at higher risk of being infected with SARS-CoV-2, mainly
because of immunodeficiency (82.7%). Although most of them were afraid of COVID-19 (69.0%), only
two-thirds wanted to be vaccinated. Patients who were afraid of COVID-19 had a 3.5-times higher
chance to declare willingness for vaccination. A total of 29.8% patients claimed that the COVID-19
pandemic limited access to the healthcare system. This study shows that Polish patients with MS
represent a good level of knowledge about COVID-19 disease, and acceptance for public rules, but
their willingness for vaccinations is not sufficient. Country-wide educational campaigns should be
conducted, particularly on the internet and TV. Restrictions in healthcare facilities should be balanced
to secure access for patients with MS.
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1. Introduction

Multiple Sclerosis (MS) is the most common chronic autoimmune disease of the central
nervous system, affecting around 2.8 million people worldwide, and roughly 42,000 in
Poland [1–3]. MS is an inflammatory, demyelinating disorder causing axonal degeneration,
manifesting with various, disseminated, accumulated neurologic symptoms, including
monocular visual loss, double vision, ataxia, sensation or motor deficits, and inevitably
leading to disability [1,4]. The clinical course of MS differs between patients, but overall,
frequent exacerbations (relapses) may substantially accelerate disease progression.

In Poland, 1725 new cases of MS are diagnosed each year, of which 91% have relapsing-
remitting (RR-MS), and 9% have progressive forms, with women being more frequently
affected than men (female-to-male ratio, 2.4) [5,6] The median age of patients newly di-
agnosed with MS is 37 years (IQR 28-48) at their first diagnosis, whereas the median age
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of the overall population of MS patients in Poland is 50 years (interquartile range, IQR,
39–61) [5,6], which is in line with the global population. The median time from the first
symptoms to MS diagnosis is 7.4 months, and from MS diagnosis to treatment initiation is
18.48 months [7]. The greatest challenge for both clinicians and patients is the disability
progression, which limits the patients in various aspects, and worsens their quality of
life [8].

Patients with MS have a higher risk of comorbidities, either physical or mental con-
ditions, as compared with the general population [9–11]. The presence of MS increases
the risk of infections, more severe infections, and a higher need for intensive care [12–14].
Moreover, patients treated with newer disease-modifying treatments (DMTs), which exert
stronger effects on the immune defense, may have a higher risk of certain infections [15,16].
Recurring infections in patients with MS are of particular concern for clinicians, as these
may impact the clinical presentation of MS, and have implications for treatment choice,
adherence, and outcome. The occurrence of relapses is more frequent after viral infections,
and the incidence of relapses correlates with the temporal distribution of infections [17].
Infections are also the main cause of death in MS [13,18].

By the end of year 2019, a novel coronavirus disease (abbreviated as COVID-19) caused
by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has spread world-
wide. WHO declared COVID-19 a pandemic in March 2020, and until December 2021,
over 5,440,000 deaths due to COVID-19 were reported [19]. SARS-CoV-2 infection is clini-
cally manifested with pulmonary, gastrointestinal, skin, or neurological symptoms [20,21].
Since the virus is transmitted mainly via droplets, specific practices are recommended for
routine infection prevention during the COVID-19 pandemic, such as: use of personal
protective equipment (masks, gloves), frequent sanitization, and physical distancing [22].
Although studies showed that MS is not a risk factor for a severe COVID-19 course, patients’
knowledge of possible risks and their actions may help in reducing the risk of infection.

Reports on the general status of knowledge about the COVID-19 pandemic in Poland
are very limited. In a recently published nationwide online survey with 1002 participants,
the overall rate of correct answers to specific questions about COVID-19 ranged from
44.6% to 84.1%, and the average was 60.1%, with the lower level of knowledge about
the COVID-19 pandemic being associated with a greater severity of psychopathological
symptoms [23]. Willingness for vaccinations against SARS-CoV-2, or their hesitancy, is most
often considered as a surrogate for an adequate level of knowledge; however, published
studies are limited to narrow samples, rarely going beyond a single country; therefore, they
may have a limited ability to adequately ascertain a general level of knowledge, or to explain
the differences between populations [24]. Moreover, the level of knowledge of people
having any connection with the medical field (e.g., healthcare workers or medical students)
may be different from those of other professions. For example, Polish healthcare system
workers significantly more often demonstrated their willingness to get vaccinated against
SARS-CoV-2 when compared to the control group drawn from the general population
(82.95% vs. 54.31%, respectively) [25]. Similarly, more Polish medical students indicated
a will to get vaccinated than non-medical students (91.99% vs. 59.42%) [26]. In Poland,
COVID-19 vaccine hesitancy is quite high [27], with more than 30% still unwilling to get
vaccinated [28].

Prevention of infections is a key in the multidisciplinary management of patients with
MS, and vaccinations are one of the major long-term strategies [29]. However, vaccination
willingness and patients’ hesitancy may determine the possibility of the application of
such protection at individual and population levels [30,31]. Data on specific knowledge of
patients with different diseases about COVID-19 and/or their willingness for vaccinations
are not available in Poland. Admittedly, adequate knowledge of patients about vaccinations
is essential to achieve an appropriate level of prevention [27,32].

It is not known whether MS patients have sufficient knowledge about COVID-19
disease to act responsibly. Therefore, the aim of this study was to assess the knowledge of
patients with MS about SARS-CoV-2, COVID-19 illness, their perception of the possible
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relationship between MS and COVID-19, their willingness to be vaccinated (and reasons
for this decision), and, additionally, gather observations about the possible impact of the
pandemic on MS care.

2. Materials and Methods

The study was carried out in both web-based and on-site survey formats. Microsoft
Office Forms, online forms designed for electronic questionnaires, were distributed among
several MS Patients’ Advocacy Groups (PAG; the list of PAGs participating is provided
in the Acknowledgments section below). Patients associated with PAGs were instructed
how to fill in an online form, and submitted their responses electronically. Moreover, paper-
based forms were distributed among MS patients visiting the Department of Neurology
and outpatient clinic in the tertiary hospital located in the main city of the province. Patients
invited to the study were adults, with an established diagnosis of MS, and who were willing
to provide the responses to the questionnaire. Participants who completed the survey online
constituted an ‘online group’, and participants who completed the survey during their visits
constituted an ‘on-site group’. The study was conducted from January 2021 to March 2021.
Participants were not compensated for completing the survey.

An original, anonymous, 35-items, self-reported questionnaire was used in the study.
It consisted of 24 closed-ended questions, 4 open-ended questions, and 7 multiple choice
questions, including the “Other” response, allowing for additional explanations. The
questionnaire aimed to collect the participant’s knowledge about COVID-19 illness, and
their opinion about vaccinations and the possible pandemic impact on individual or general
MS management.

In the first part, the questionnaire queried demographic (sex, age, level of education,
profession, and place of residence, e.g., rural vs. urban) and basic clinical data (MS subtype,
onset, duration, major symptoms, current MS medication, and comorbidities). MS severity
was captured as a self-reported disability, and graded according to the Expanded Disability
Status Scale (EDSS) [33]: 1. no disability, minimal signs of MS; 2. symptoms present with
minimal disability; 3. moderate disability, but no restrictions to ambulation; 4. significant
disability, but independent for most of the day, able to walk without aid or rest for about
500 m; 5. disability severe enough to impair full daily activities, able to walk without
aid or rest for about 200 m; 6. unilateral or bilateral cane or crutch required to walk for
about 100 m with or without resting; 7. unable to walk, essentially restricted to wheelchair.
Currently received MS medications reported by participants were categorized according to
presently used Disease-Modifying Treatment (DMT) drug class categories.

The following parts of the questionnaire consisted of questions pertaining to methods
and frequency of acquisition of the information about COVID-19 illness and/or SARS-
CoV-2, main information sources, perception and understanding of official pandemic
restrictions, participants’ opinion on possible interrelation of MS and SARS-CoV-2 infection,
and their opinion on vaccinations. Patients were also asked whether they already had a
COVID-19 infection. Clinical severity of COVID-19 illness, if present, was graded based
on the reported course, such as: asymptomatic or only isolated loss of smell and/or taste,
mild symptoms reported as influenza-like illness (fatigue, cough, fever), moderate course
leading to limitation in functioning, severe state requiring hospitalization and high-flow
oxygenation, and a critical state requiring mechanical ventilation and management in
an intensive care unit (ICU). Finally, participants were asked their opinion about the
COVID-19 pandemic’s impact on MS therapy, and whether it affected healthcare system
accessibility for patients with MS. For further analysis, answers to the open-ended questions,
e.g., level of disability, MS medication, or COVID-19 illness severity were categorized as
described above.

Data were presented as a mean (±standard deviation, SD), median (min–max), or
percentages (n (%)), with percentages rounded to one decimal where applicable. Between-
group comparisons were performed using a chi-squared test, Fisher’s exact test, t-test,
or Mann–Whitney U test with STATISTICA 13 PL software (TIBCO Statistica, v. 13.3.0,
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TIBCO Software Inc., Palo Alto, CA, USA). To quantify associations of demographic and
baseline characteristics with responses about patients’ knowledge, we used a regression
analysis. Primarily, we assessed the association between parameters using correlation
analysis. After determining the strongest correlations, we used stepwise regression model
selection, and for binary independent variables, we used logistic regression analysis. p-
values are intended only as descriptive measures, and should be interpreted with caution.
A p-value below 0.05 was considered significant.

3. Results

A total of 292 surveys were collected, 164 were completed on-site, and 128 were
submitted online. A total 248 questionnaires were accepted (134 (54.0%) on-site, and
114 (46.0%) online), and 44 were excluded due to incomplete or missing information. The
mean age of included participants was 40.8 (±10.6) years, and the majority of participants
were women (77.8%), and most often (92.7%) reported at least 10 years of education, and
were white-collar workers (54.4%). Patients predominantly reported the relapsing-remitting
form of MS (RR-MS) (82.7%), with a median 9 years duration of the disease; however, a
slightly shorter duration was reported by men (median 8 years) than in women (p = 0.046).
At the time of the survey, 83.5% were taking DMT, with dimethyl fumarate being the most
frequently used (31.5%), and 43.1% suffered from comorbidities. Detailed demographics
and clinical characteristics are presented in Table 1.

3.1. Knowledge about COVID-19

The majority of respondents (95.2%) reported a constant search for the most recent
information about COVID-19 disease, with significantly more women being active in
information searches than men (96.9% vs. 89.1%, p = 0.028). Moreover, retired persons
(p = 0.001) and patients in the ‘stationary group’ (p = 0.005) searched for information about
the COVID-19 pandemic more frequently than the others. Overall, 52.4% patients did it at
least once a day, and 4.4% less than once a week, with the internet (including social media)
and television being the most frequently used sources of information. As the questionnaire
was extensive, and it was not possible to include all the data in one table, only responses
provided to selected questions are given in Table 2, with the rest of results provided in the
following subsections.

Int. J. Environ. Res. Public Health 2022, 19, x  7 of 13 
 

 

 

Figure 1. The most common symptoms recognized by patients with MS as indicative of COVID-19 
illness (provided for the frequency greater than or equal to 1%). 

SARS-CoV-2 was considered as highly infectious by 231 (93.2%) of respondents, and 
236 (95.2%) agreed that children can also be infected. Most participants (240; 96.8%) 
claimed to follow the pandemic’s restrictions. However, 97 (39.1%) thought that shutting 
down public places does not have a relevant effect on spreading a virus. Furthermore, 203 
(81.9%) claimed that the epidemiological situation in Poland is no worse than in other 
countries, and 218 (87.9%) were aware that the quarantine duration in Poland is 10 days. 

Most of the respondents (171; 69.0%) were afraid of being infected with SARS-CoV-
2. A total of 150 (60.5%) participants claimed that, due to MS, they are at a higher risk of 
being infected with SARS-CoV-2. Among those, 82.7% identified immunodeficiency dur-
ing MS as the most common reason for a higher risk of infection, with an additional 46.0% 
and 34.0% of responses, respectively, pointing to chronic disease (MS) and necessity of 
frequent visits in healthcare facilities in patients with MS being important factors increas-
ing the risk of infection (Table 2). Women (64.2% vs. 47.3%; OR = 2.01; 95% CI: 1.09, 3.67; 
p = 0.024) and patients in the online group (70.2% vs. 52.2%; OR = 2.15; 95% CI: 1.27, 3.64; 
p = 0.004) more frequently claimed that MS patients are more prone to COVID-19 infection 
than their counterparts. Moreover, patients with restricted ambulation (disability score 4–
7) more frequently claimed that MS patients are more prone to COVID-19 infection (74.3% 
vs. 55.1%; p = 0.002), and disability score was found to be an independent predictor of such 
an opinion (OR = 1.21; 95% CI: 1.05, 1.40; p = 0.007). 

3.2. COVID-19 Infection and Vaccinations 
Up to Spring 2021, only 19% of respondents reported a previous infection with SARS-

CoV-2, with a numerically higher proportion of men than women (23.6% vs. 17.6%). In 
majority of patients with COVID-19 illness, the disease course was of mild or moderate 
severity, with only three women (6.4% infected patients) requiring hospitalization. An 
asymptomatic course of COVID-19 disease was reported by 12 respondents (25.5% in-
fected), mild symptoms were reported by 12 patients (25.5% infected), and a moderate 
course occurred in 20 respondents (42.6% infected). 

Figure 1. The most common symptoms recognized by patients with MS as indicative of COVID-19
illness (provided for the frequency greater than or equal to 1%).



Int. J. Environ. Res. Public Health 2022, 19, 3366 5 of 13

Table 1. Demographic and clinical characteristics of all respondents with multiple sclerosis, and
differences between men and women.

Characteristic
All Patients Men Women p-Value

n = 248 n = 55 n = 193

Age (years) Mean (SD) 40.8 (10.6) 39.7 (12.0) 41.2 (10.2) 0.353 †

Education level
≥10 years 230 (92.7) 48 (87.3) 182 (94.3) 0.084 **
<10 years 18 (7.3) 7 (12.7) 11 (5.7)

Profession

White-collar worker 135 (54.4) 23 (41.8) 112 (58.0) 0.084 *
Retired 67 (27.0) 17 (30.9) 50 (25.9)
Blue-collar worker 29 (11.7) 11 (20) 18 (9.3)
Unemployed 17 (6.9) 4 (7.3) 13 (6.7)

Place of residence
Big town (≥100,000 inhabitants) 134 (54.1) 29 (52.7) 105 (54.4) 0.283 *
Small town (<100,000 inhabitants) 73 (29.4) 20 (36.4) 53 (27.5)
Rural area 41 (16.5) 6 (10.9) 35 (18.1)

Phenotype of Multiple
Sclerosis

Relapsing-Remitting 205 (82.7) 46 (83.6) 159 (82.4) 0.816 *
Secondary Progressive 23 (9.3) 4 (7.3) 19 (9.8)
Primary Progressive 20 (8.0) 5 (9.1) 15 (7.8)

Time since diagnosis Median (min–max) 9 (1–43) 8 (1–27) 9 (1–43) 0.046 ‡

Self-reported disability
score a Median (min–max) 2 (1–7) 2 (1–7) 2 (1–7) 0.515 ‡

Disease-Modifying
Therapy

No treatment 41 (16.5) 5 (9.1) 36 (18.7) 0.290 *
Dimethyl fumarate 78 (31.5) 21 (38.2) 57 (29.5)
Interferons 34 (13.7) 8 (14.5) 26 (13.5)
Glatiramer acetate 23 (9.3) 5 (9.1) 18 (9.3)
Ocrelizumab 19 (7.7) 6 (10.9) 13 (6.7)
Fingolimod 17 (6.9) 4 (7.3) 13 (6.7)
Teriflunomide 17 (6.9) 1 (1.8) 16 (8.3)
Natalizumab 15 (6.0) 3 (5.5) 12 (6.2)
Cladribine 3 (1.2) 1 (1.8) 2 (1.0)
Alemtuzumab 1 (0.4) 1 (1.8) 0

Comorbidities
Yes 107 (43.1) 18 (32.7) 89 (46.1) 0.077 *
No 141 (56.9) 37 (67.3) 104 (53.9)

Comorbidities
reported b

Hypothyroidism 38 (15.3) 1 (1.9) 37 (19.2)
Hypertension 29 (11.2) 10 (18.2) 19 (9.8)
Depression 18 (7.3) 3 (5.5) 15 (7.8)
Diabetes 11 (4.4) 5 (9.0) 6 (3.1)
Asthma 8 (3.2) 3 (5.5) 5 (2.6)
Epilepsy 5 (2.0) 0 5 (2.6)
Other 37 (15.0) 3 (5.5) 34 (17.6)

Note: Unless otherwise indicated, presented data are numbers and percentages of patients within the reported
category. a Self-reported disability scores: 1. no disability, minimal signs of MS; 2. symptoms present with minimal
disability; 3. moderate disability, but ambulation not restricted; 4. significant disability, but independent for most
of a day, able to walk without aid or rest for about 500 m; 5. disability severe enough to impair full daily activities,
able to walk without aid or rest for about 200 m; 6. unilateral or bilateral cane or crutch required to walk for about
100 m with or without resting; 7. Unable to walk, essentially restricted to wheelchair. b Patients could report
more than one comorbidity. Statistics: * chi-squared test, ** Fisher’s exact test, † t-test, ‡ Mann–Whitney U test.
Differences in subcategories not analyzed; thus, p-values not provided.

The majority of respondents (182, 73.4%) were aware of the current phase of the
COVID-19 pandemic. Moreover, 202 patients (81.5%) knew the proper name of the virus
(SARS-CoV-2). Among ways of the virus’ transmission, the most frequently reported were
airborne and direct contact (94.4% and 58.1%, respectively). The most frequent symptoms
reported as indicative of COVID-19 illness were: fever, cough, taste and smell disturbances,
and difficulties with breathing (Figure 1).
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Table 2. Status of knowledge about COVID-19, SARS-CoV-2 infection, and vaccination willingness
among MS patients, men and women.

Characteristic
All Patients Men Women p-Value

n = 248 n = 55 n = 193

Searching for most updated
information on COVID-19

Yes 236 (95.2) 49 (89.1) 187 (96.9) 0.028 **
No 12 (4.8) 6 (10.9) 6 (3.1)

Frequency of information
updates b

A few times a day 23 (9.3) 5 (9.1) 18 (9.3) 0.043 ‡

Once a day 107 (43.1) 29 (52.7) 78 (40.4)
Once a few days 72 (29.0) 12 (21.8) 60 (31.1)
Once a week 17 (6.9) 2 (3.6) 15 (7.8)
Less than once a week 11 (4.4) 0 11 (5.7)
I’m not interested 6 (2.4) 1 (1.8) 5 (2.6)

Sources of information about
COVID-19 a

Websites 193 (77.8) 40 (72.7) 153 (79.3)
Television 147 (59.3) 32 (58.2) 115 (59.6)
Social media 66 (26.6) 18 (32.7) 48 (24.9)
Radio 58 (23.4) 10 (18.2) 48 (24.9)
Friends/Family 36 (14.5) 8 (14.5) 28 (14.5)
Press 35 (14.1) 5 (9.1) 30 (15.5)
Other 7 (2.8) 2 (3.6) 5 (2.6)

Knowledge on infection
transmission a

Airborne 234 (94.4) 54 (98.2) 180 (93.3) 0.727 *
Direct contact 144 (58.1) 34 (61.8) 110 (57)
Oral 24 (9.7) 8 (14.5) 16 (8.3)
Sex-transmitted 44 (17.7) 10 (18.2) 34 (17.6)

Are MS patients more prone to
COVID-19?

Yes 150 (60.5) 26 (47.3) 124 (64.2) 0.024 *
No 98 (39.5) 29 (52.7) 69 (35.8)

Why? a,b

Immunodeficiency 124 (82.7) 23 (88.5) 101 (81.5)
Each disease worsens prognosis 69 (46.0) 10 (38.5) 59 (47.6)
Medical appointments increase the
risk of infection 51 (34.0) 12 (46.2) 39 (31.5)

DMT worsen prognosis 24 (16.0) 5 (19.2) 19 (15.3)
other 4 (2.7) 1 (3.8) 3 (2.4)

Do you want to be vaccinated? Yes 148 (59.7) 31 (56.4) 117 (60.6) 0.570 *
No 100 (40.3) 24 (43.6) 76 (39.4)

Why not? a,b

Vaccine is not sufficiently studied 62 (62.0) 13 (54.2) 49 (64.5)
Possible adverse side-effects 58 (58.0) 13 (54.2) 45 (59.2)
Is unnecessary 12 (12.0) 6 (25.0) 6 (7.9)
It doesn’t work 5 (5.0) 2 (8.3) 3 (3.9)
other 19 (19.0) 3 (12.5) 16 (21.1)

Had COVID-19 in the past? Yes 47 (19.0) 13 (23.6) 34 (17.6) 0.315 *
No 201 (81.0) 42 (76.4) 159 (82.4)

Severity of COVID-19 illness b

Asymptomatic 12 (25.5) 2 (15.4) 10 (29.4)
Mild 12 (25.5) 8 (61.5) 4 (11.8)
Moderate 20 (42.6) 3 (23.1) 17 (50)
Hospitalization 3 (6.4) 0 3 (8.8)
Mechanical ventilation 0 0 0

MS care worsened during
COVID-19 pandemic

Yes 74 (29.8) 10 (18.2) 64 (33.2) 0.032 *
No 174 (70.2) 45 (81.8) 129 (66.8)

Why? a,b

Harder to get to a doctor 62 (83.8) 7 (70.0) 55 (86.0)
Shorter appointments 19 (25.7) 1 (10.0) 18 (28.1)
Screening test before entering 11 (14.9) 1 (10.0) 10 (15.6)
Patient cancels appointment to avoid
contact with other persons 11 (14.9) 2 (20.0) 9 (14.1)

other 13 (17.6) 1 (10.0) 12 (18.8)

Note: Presented data are numbers and proportions of patients within the reported category. a Patients could
provide more than one answer in the respective category. b Percentages provided only for patients responding in
that category. Statistics: * chi-squared test, ** Fisher’s exact test, ‡ Mann–Whitney U test. MS, multiple sclerosis;
DMT, disease-modifying therapy. Differences in subcategories not analyzed; thus, p-values not provided.

SARS-CoV-2 was considered as highly infectious by 231 (93.2%) of respondents, and
236 (95.2%) agreed that children can also be infected. Most participants (240; 96.8%) claimed
to follow the pandemic’s restrictions. However, 97 (39.1%) thought that shutting down
public places does not have a relevant effect on spreading a virus. Furthermore, 203 (81.9%)
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claimed that the epidemiological situation in Poland is no worse than in other countries,
and 218 (87.9%) were aware that the quarantine duration in Poland is 10 days.

Most of the respondents (171; 69.0%) were afraid of being infected with SARS-CoV-2.
A total of 150 (60.5%) participants claimed that, due to MS, they are at a higher risk of being
infected with SARS-CoV-2. Among those, 82.7% identified immunodeficiency during MS
as the most common reason for a higher risk of infection, with an additional 46.0% and
34.0% of responses, respectively, pointing to chronic disease (MS) and necessity of frequent
visits in healthcare facilities in patients with MS being important factors increasing the risk
of infection (Table 2). Women (64.2% vs. 47.3%; OR = 2.01; 95% CI: 1.09, 3.67; p = 0.024)
and patients in the online group (70.2% vs. 52.2%; OR = 2.15; 95% CI: 1.27, 3.64; p = 0.004)
more frequently claimed that MS patients are more prone to COVID-19 infection than
their counterparts. Moreover, patients with restricted ambulation (disability score 4–7)
more frequently claimed that MS patients are more prone to COVID-19 infection (74.3% vs.
55.1%; p = 0.002), and disability score was found to be an independent predictor of such an
opinion (OR = 1.21; 95% CI: 1.05, 1.40; p = 0.007).

3.2. COVID-19 Infection and Vaccinations

Up to Spring 2021, only 19% of respondents reported a previous infection with SARS-
CoV-2, with a numerically higher proportion of men than women (23.6% vs. 17.6%). In
majority of patients with COVID-19 illness, the disease course was of mild or moderate
severity, with only three women (6.4% infected patients) requiring hospitalization. An
asymptomatic course of COVID-19 disease was reported by 12 respondents (25.5% infected),
mild symptoms were reported by 12 patients (25.5% infected), and a moderate course
occurred in 20 respondents (42.6% infected).

Willingness for vaccination against SARS-CoV-2 was declared only by around 60% of
respondents. A belief that the vaccine is not sufficiently studied, and concerns of adverse
side-effects, were the major reasons for vaccination rejection (Table 2). Patients who were
afraid of COVID-19 infection had a 3.5-times higher chance to declare willingness for
vaccination than those who were not afraid (69.0% vs. 39.0%; OR = 3.49; 95% CI: 1.99, 6.11;
p < 0.001). Age, sex, education level, profession, place of residence, type of MS, level of
disability, presence of comorbidities, MS phenotype, or SARS-CoV-2 infection in the past
were not associated with a greater willingness for vaccination.

3.3. MS Care during COVID-19 Pandemic

The majority of participants (70.2%) did not share the opinion that the impact of
the COVID-19 pandemic resulted in limited access to the healthcare system; however,
significantly more women (33.2% vs. 18.2%, p = 0.032) complained about worsened MS care
during the pandemic. Almost one-third of respondents raised the concern that the COVID-
19 pandemic has had a negative impact on medical care, and of those, 83.8% complained
about more difficult access to physicians, and 25.7% about shorter appointments. Moreover,
14.9% of patients complained about increased controlling procedures upon entering the
hospital, and 14.9% had a willingness to reduce contacts with other people, including
doctors (Table 2). Participants in the online group significantly more frequently claimed
that MS care worsened during the pandemic than participants in the on-site group (49.1%
vs. 13.4%; OR = 6.22; 95% CI: 3.36, 11.54; p < 0.001).

4. Discussion

During the COVID-19 pandemic, the identification of people’s attitudes is highly
important, as it can show the extent to which people are reacting differently to the crisis,
and help us to understand why some people are more likely than others to follow guidelines
aimed at limiting the spread of the virus [34]. To our knowledge, this is the first study
evaluating the level of knowledge about COVID-19 and SARS-CoV-2, and attitudes towards
vaccines, in Polish patients with MS.
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4.1. Knowledge about COVID-19

Our study shows that Polish MS patients show a good level of knowledge about
COVID-19 disease. Studied participants were able to list most common initial symptoms
of COVID-19 (fever, cough), the virus’ transmission routes, and named the virus correctly,
which is in line with other reports [20,21]. They were also aware of the high transmission
capacity of SARS-CoV-2. Surprisingly, most of them rejected the statement that shutting
down public places as a result of pandemic restriction has a relevant impact on SARS-CoV-2
spreading. According to Khataee et al., social distancing might reduce basic reproduction
number of the infection [35]. Moreover, it was found that the most commonly spread piece
of misinformation concerns policies of managing the pandemic [36]. Despite participants’
awareness of COVID-19, the necessity of highlighting the rules of keeping distances is re-
quired for better pandemic management. Comparing our results to Sahraian et al.’s survey,
Iranians more often correctly recognized the actual phase of the COVID-19 pandemic, and
almost all of them claimed that shutting down crowded places is helpful in limiting the
spread of the disease [37]. However, our participants more often stated that children can be
infected with COVID-19. These differences may come from sociocultural factors, and an
earlier time for the Iranian study.

In the presented study, participants most commonly used websites other than social
media to collect information about the pandemic, followed by television, whereas in
Indonesia, social media (Facebook, Instagram) was considered the primary source of
information [38]. These findings indicate that an internet-based information campaign
might be the most effective.

4.2. Willingness to Get Vaccination against COVID-19

After one-and-a-half years of the pandemic duration, anti-SARS-CoV-2 vaccination
is the only available long-term strategy for the pandemic’s management, and infection
prevention. According to the National MS Society, the mRNA COVID-19 vaccines (Pfizer
BioNTech and Moderna) or the vector vaccine (J&J) are recommended for MS patients,
especially for those with a higher risk of hospitalization (e.g., older, with progressive type of
MS, higher disability level, and comorbidities) [39]. However, vaccine hesitancy influenced
by patients’ perception of new vaccines as less safe than older vaccines is quite common,
and may curb the pandemic’s management [30,31]. Moreover, our study was conducted at
the very beginning of the country-wide systemic vaccination program application; therefore,
vaccine hesitancy could reflect a low level of knowledge about new vaccines.

The World Health Organization (WHO) and the Centers for Disease Control and
Prevention (CDC) recommend COVID-19 vaccination as a game-changing strategy to
end the COVID-19 pandemic [40,41]. In Poland, the distribution of vaccines begun on
27 December 2020 [42], and the first recommendations by the Polish Neurological Society
about vaccination against COVID-19 for MS patients appeared online in January 2021 [43],
and were published in February 2021 [44].

COVID-19 vaccine hesitancy was slightly higher in our study (40.3%) compared to
the general population in Poland (31.3%) [45]. According to Raciborski et al., in Poland,
the lack of a willingness to be vaccinated was caused generally by concerns about the
potential side-effects and the lack of effectiveness of the COVID-19 vaccine. Higher vaccine
acceptance in the general adult population in Poland was associated with older age. In
addition, among respondents older than 65 years, males declared a greater willingness to
get vaccinated [45]. A higher prevalence of women in our study compared to the population
studied by Raciborski et al. may explain this difference.

Interestingly, in other countries, willingness to be vaccinated among patients with
MS is significantly higher [46,47]. In a study conducted in Portugal from December 2020
to January 2021, and with a similar number of respondents, about 81% of patients were
willing to receive a vaccine against SARS-CoV-2. A greater willingness to get vaccinated was
associated with demographic factors, such as age, additional comorbidities, and, moreover,
with previous vaccination practices and concerns about COVID-19 [46]. In our study, none
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of the demographic factors were associated with a higher acceptance for vaccinations,
which, in general, is in line with the US-based study, except for a higher level of education
reported to be associated with a greater willingness to receive the vaccine [47]. However,
we had to select an arbitrary cut-off in our study to generally differentiate basic from
mid/higher education levels, as there have been several changes to the educational system
in Poland throughout the last 20 years. Moreover, only around 7% of our participants had a
basic level of education; thus, this may not be fully representative, and direct comparisons
are not possible.

It was found that Poles who were afraid of the COVID-19 vaccine were mainly con-
cerned with the severity of side-effects, and also, unknown long-term effects and serious
allergic reactions. They also believed that the vaccine does not protect against the infection,
or that the effects of vaccination could be temporary [48]. COVID-19 vaccine hesitancy
in a Portuguese MS population was associated with potential adverse side-effects, and
the vaccine’s safety profile. Patients who were less concerned about COVID-19 disease
reported poor interest in vaccination [46]. According to a US follow-up study, fear of
long-term potential effects, and doubt in the vaccine approval process were associated
with vaccine hesitancy [49]. Respondents in our study showing a poor willingness to
be vaccinated against SARS-CoV-2 explained their hesitancy with similar factors: fear of
adverse side-effects, and the belief that the vaccine has not been sufficiently studied, and
that it is neither beneficial nor necessary. On the other hand, similar to Ehde et al. [47],
patients who were afraid of COVID-19 infection had a 3.5-times higher chance to declare a
willingness for vaccination than those who were not afraid, which may be useful in future
educational campaigns.

4.3. MS and COVID-19 Interrelation and Pandemic’s Influence on Healthcare System

Nearly 2/3 of participants claimed that MS patients are more prone to COVID-19
infection. The main reported reasons were immunodeficiency, presence of chronic disease,
and the belief that hospital visits increase infection risk. In a US-based survey, about 70%
of respondents emphasized an increased risk of COVID-19 infection because of MS [50].
According to Louapre et al., age, higher disability level, and obesity were independent
risk factors of COVID-19 [51]. The results of initial observational studies are not consistent
or conclusive regarding whether MS patients are at greater risk of COVID-19 infection or
not [52,53]. In our study, the overall hospitalization rate due to COVID-19 was 6.4%, which
is similar to the Polish cohort of MS patients (6.81%) reported by Czarnowska et al. [54],
and comparable to the general Polish population (7.98%) [55].

The pandemic has had a major impact on patients’ everyday functioning [51,56]. As
an infectious factor with high morbidity and mortality, SARS-CoV-2 caused a series of
restrictions on public life to prevent the virus transmission. Limits were also put on doc-
tor’s appointments and rehabilitation programs, causing difficulties in patient activation
programs, and in regular contacts with medical care [57]. Since MS patients are treated
with immunosuppressants (DMT), at the pandemic’s outbreak, the Multiple Sclerosis Inter-
national Federation recommended to balance the risk of possible COVID-19 complications
due to MS medications with the risk of stopping MS treatment. Hence, the delay of some
DMTs was initially recommended by some of the national MS societies [58,59].

Nearly 1/3 of our participants claimed that their MS care worsened during the
COVID-19 pandemic. This statement was associated with the female gender, and be-
ing in the ‘online group’. Two of the most mentioned reasons were difficult access to
the specialist, and shortened appointments. US studies showed that, in some cases, the
pandemic was the main reason for changes in DMTs. Moreover, a significant number of
respondents postponed or cancelled scheduled medical visits, laboratory tests, or MRI
evaluations because of COVID-19 disease [50,60], whereas according to Zhang et al., the
majority of them made these decisions on their own [50]. Therefore, it is necessary to
explain to patients that despite the pandemic, the continuation of MS care is essential.
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4.4. Study Limitations

Our study group may not be representative of the whole MS population in Poland, as
a substantial number of questionnaires were collected online, which may be difficult for
older persons and those who are less tech-savvy. Moreover, patients invited by PAGs were
from different regions of Poland, and patients providing their responses on-site were from
one MS center only. As is the nature of surveys, participation in the study required active
volunteering; thus, patients not associated with PAGs, those staying at home, or those with
less frequent medical visits could miss the opportunity to provide the answers.

A self-reported questionnaire was used in our study, which might include recall bias.
We also assessed vaccination willingness and COVID-19 awareness in different pandemic
phases, which may differ depending on the pandemic’s waves. Moreover, as knowledge
about COVID-19 is rapidly changing, it is probable to misjudge participants’ awareness.
Considering these limitations, further research is needed.

5. Conclusions

The majority of patients with MS know the symptoms of COVID-19, and almost all of
them accept new public rules. Although most of them are afraid of COVID-19, only 60%
want to be vaccinated. One-third of patients complained about worsened MS care due to
the pandemic.

The main source of information about SARS-CoV-2 and the COVID-19 pandemic is
TV and the internet; thus, it is tempting to focus on the educational campaigns conducted,
particularly in the electronic media, to reach the widest pool of patients. However, this
approach may exclude individuals not familiar with the technology. Individual discussions
aimed at vaccinations and the special requirements of MS patients are necessary, and may
involve physicians and nurses. Operational restrictions in healthcare facilities caused by
the COVID-19 pandemic should be properly balanced to secure comfortable access for
patients with MS.
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