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Abstract
Introduction  Vaccine hesitancy promotes the spread of infectious diseases including COVID-19 virus, limiting the herd 
immunity. Complications caused by COVID-19 in people with multiple sclerosis forced governments to ensure them prior 
access to vaccinations. Their propensity to be vaccinated needs to be assessed to promote adhesion to vaccination programs. 
The aim of this study was to explore the COVID-19 vaccine hesitancy rate in pwMS.
Methods  We conducted an observational study recruiting patients affected by multiple sclerosis followed at MS Clinical 
and Research Unit of Tor Vergata University, Rome. We invited them to fill in an online survey about their intent to get 
COVID-19 vaccination. Fisher’s exact test and Kruskal–Wallis test were performed to explore differences in sociodemo-
graphic, clinical, and emotional variables relative to the opinions about vaccinations. An exploratory factor analysis (EFA) 
was performed to assess the factorial structure of the questionnaire; Pearson’s correlations between the factors and Big Five 
personality dimensions were also calculated.
Results  Of 276 respondents, 90% was willing to get vaccinated, while only 1.4% was sure to refuse the vaccination. Educa-
tion level, opinions on safety and efficacy of vaccines, and emotional status were found to be associated to the propensity 
of getting the COVID-19 vaccination (respectively: p = 0.012, p < 0.001, and p = 0.0001). Moreover, general opinions on 
healthcare system were related to the intention to get vaccinated.
Conclusion  Our results reinforce the importance of a good relationship between doctor and patient and the need to adapt 
doctors’ communication strategy to patients’ personalities and beliefs.

Keywords  Vaccine hesitancy · Multiple sclerosis · COVID-19 · Mistrust · Observational study · Health behavior

Introduction

Coronavirus disease 2019 (COVID-19) is a systemic 
infection caused by severe acute respiratory syndrome 
coronavirus 2 (Sars-CoV2). This virus was identified in 
November 2019 after the detection of atypical pneumonia 
cases at Wuhan, China. Sars-CoV2 spread globally, and the 

pandemic was declared by the World Health Organization 
(WHO) on March 11, 2020. Its outbreak is still ongoing, 
causing more than 194 million confirmed cases and almost 
4.2 million deaths counted worldwide in July 2021 [1]. 
Considering its morbidity and mortality and the dramatic 
impact on political, social, and economic assets, COVID-
19 has been contemplated one of the most critical health 
emergencies ever [2].

The race to COVID-19 vaccine development brought 
to first results on December 11, 2020, when the US Food 
and Drug Administration (FDA) issued the emergency use 
authorization (EUA) for the mRNA vaccine from BioN-
Tech/Pfizer (Comirnaty®) [3]. By then, vaccinations were 
demonstrated to slow the viral transmission and to reduce 
hospitalization rate [4]. Nevertheless, there is still concern 
among the population, about safety issues and efficacy of 
vaccinations against Sars-CoV-2 and its viral variants [5].
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Multiple sclerosis (MS) is a chronic inflammatory auto-
immune disease of the central nervous system (CNS), char-
acterized by both demyelination and neurodegeneration [6].

Considering their comorbidities, disabilities, and need of 
immunosuppressive treatment, pwMS at the time of Sars-
Cov2 pandemic was considered at higher risk of suffering 
from COVID-19 complications [7, 8]. Indeed, the Italian 
government gave them prior access to COVID-19 vaccina-
tion as vulnerable patients [9]. At the same time, in light of 
the autoimmune pathogenesis, there were potential concerns 
regarding the safety of vaccines with respect to disease reac-
tivation and, therefore, higher possibility of vaccine hesi-
tancy, which is defined as a “delay in acceptance or refusal 
of vaccination despite availability of vaccination services”. 
Vaccine hesitancy in 2020 has been identified by the WHO 
Strategic Advisory Group of Experts (SAGE) as one of the 
top ten global threats to human health [10].

The aim of this study was to explore the propensity of 
pwMS to receive COVID-19 vaccine and to examine which 
are the main causes of their vaccine acceptance/avoidance.

Methods

Study design

We conducted an observational study recruiting patients 
affected by multiple sclerosis followed at MS Clinical and 
Research Unit of Tor Vergata University Hospital, Rome. 
We created an online survey using Google Form platform 
that was sent via email to 1098 patients on March 4, 2021. 
Enrollment time ended on June 2, 2021. According to the 
general European Rules on Data Protection (GDPR), patients 
had to consent to the use of the information collected. The 
survey was anonymous. Respondents have been informed 
on the scope of the study and did not receive any incentives 
for the compilation.

Survey

We developed an 89-item questionnaire aiming to inves-
tigate socioeconomic and demographic variables (such as 
gender, place of living, country of birth, education level, 
annual income, number of adult cohabitants, school age of 
respondents’ children, marital status, work position); MS 
features (current disease modifying treatment — DMT — 
mobility status); and personal opinion about vaccines’ safety 
and efficacy based on the scoring of specific statements, 
ranging between 1 (disagree) and 10 (agree), as proposed by 
Freeman et al. [11]. Moreover, we investigated our patient’s 
beliefs about COVID-19 vaccine and related emotional 
status exploring whether receiving the COVID-19 vac-
cine would make them feel “worried,” “angry,” “relieved,” 

“happy,” or “cared for” and the opinion about health profes-
sionals and pharmaceutical companies. Finally, participants 
also filled in the Big Five Inventory (BFI), in order to assess 
the individual capacity to cope with stress related to diseases 
and traumatic events of daily life [12–14].

Statistical analysis

Descriptive statistics on socioeconomic and demographic 
variables were presented as N (%) and mean (SD) or median 
(IQR). To compare the five groups of propensity towards 
vaccination, we used the Kruskal–Wallis test for the con-
tinuous variables and the Fisher’s exact test for categorical 
variables. We also performed an exploratory factor analysis 
(EFA) to assess the factorial structure of the questionnaire, 
and Pearson’s correlations were computed between the ques-
tionnaire factors and Big Five personality dimensions. Sta-
tistical analyses were performed using Stata version 16.0 
(Stata Corporation, College Station, TX, USA) and Jamovi 
2.5.5.

Results

Socio‑demographic characteristics

In total, 276 patients completed the survey. Responders were 
mainly females (67%), and the median age was 48 years old 
(range 20–82); 87% of the responders had at least a second-
ary school education level, 63% were employed, and 69% 
were married or in a relationship (Online resource 1). Con-
cerning MS treatment, 15% of the patients were untreated 
and, among those treated, the most used therapies were 
dimethyl fumarate (17%) and natalizumab (16%) (Online 
resource 1); around 20% of the patients needed walking aid. 
Full description of the characteristics of responders is out-
lined in the supplementary materials (Online resource 1).

Vaccine hesitancy

Most of the patients (90%) wanted to get vaccinated while 
only 4 responders were sure to refuse the vaccination 
(Fig. 1). Education level was the only variable positively 
associated with the intention to get the vaccination (Fisher’s 
exact test: p-value = 0.012). Specifically, among graduated 
patients, 83% wanted to get vaccinated while the percentage 
decreased respectively to 74% and 53% for the individuals 
with a secondary school and lower educational level (results 
not shown). Intention to get the COVID-19 vaccination was 
consistent with the general opinion on vaccines and with 
the emotional status related to getting the vaccine (Table 1). 
Patients who did not want to get vaccinated described them-
selves as very worried and angry while those who wanted 
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to get vaccinated as mostly happy, relieved, and excited. 
Additionally, individuals against the COVID-19 vaccination 
resulted also less confident in the healthcare system, doctors, 
and pharmaceutical companies.

Exploratory factorial analysis

EFA showed a significant fit for the factorial structure of 
the questionnaire (Bartlett’ test Χ2

91 = 2264.42; p < 0.0001) 
indicating a two-factor structure of the questionnaire as 
depicted in Table 2. Of the 14 items, just one (namely “Doc-
tors often make mistakes”) did not load in any of the factors: 
as a consequence, it was deleted in subsequent correlational 
analyses. The two main factors could be defined as Trust in 
doctors and medicine (factor 1) and Concerns about doctor, 
healthcare, and pharmaceutical companies (factor 2).

Correlation between questionnaire factors 
and personality

A correlation analysis showed that factor 1 was positively 
correlated with BFI traits of agreeableness (r = 0.31; 
p < 0.001) and negatively correlated with traits of neuroti-
cism (r =  − 0.13; p = 0.48). Moreover, factor 2 negatively 
correlated with agreeableness (r =  − 0.24; p < 0.001). About 
the emotions investigated, negative correlations were found 
between personal traits of agreeableness and feelings of 
anger and worry at the idea of receiving COVID-19 vac-
cination (r =  − 0.179; p = 0.002; r =  − 0.160; p = 0.007), 
while traits of neuroticism were found positively correlated 
with feelings of emotion and worry at the idea of receiving 
the vaccine (r = 0.202; p = 0.001; r: 0.129; p = 0.029). About 
questions related to being affected by MS and COVID-19 
vaccination, most of the responders strongly agreed that they 

considered themselves as vulnerable, and in need to be vac-
cinated before the general population. Full description of the 
opinions pwMS and COVID-19 vaccination is outlined in 
the supplementary materials (Online resource 2). Half of the 
responders did not know if the use of immunosuppressive 
drugs could modify the vaccine efficacy, but only 15 patients 
thought that the vaccine could reactivate MS. For > 50% 
responders, neurologists of the MS center were very clear 
and informed concerning the COVID-19 vaccination, while 
for 5 patients, neurologists were quite imprecise and confus-
ing or absolutely not informed. Interestingly, among those 
5 patients, none was sure to get vaccinated, while among 
those who found the doctors clear and informed, 84% surely 
wanted to get vaccinated (results not shown). Concerning 
the final decision on the COVID-19 vaccination, only 13% 
of responders wanted to make the decision without any con-
sultation with doctors, while 73% made the decision with 
the help of the doctors and 14% made the doctor decide for 
them. Interestingly, the 4 patients who surely did not want to 
get vaccinated made the decision on their own, without any 
advice from the doctors (results not shown).

Discussion

Pivotal and registration trials showed that COVID-19 vac-
cines prevent symptomatic disease, morbidities, and mor-
tality Sars-Cov2-related [15]. The vaccine efficacy has 
been demonstrated against novel B.1.617.2 (Delta) variant 
[16] and, more recently, against new variants. Neverthe-
less, anti-vax movements surged. WHO, in fact, warned 
about the so-called infodemic spreading of false informa-
tion about COVID-19 online, causing growing misconcep-
tions and concern and delaying the reach of herd immunity 

Fig. 1   Opinions about getting 
COVID-19 vaccination
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Table 1   Opinions, emotions and personality of responders divided by propensity to get vaccinated

Results are shown as median (IQR) and p-value from the Kruskal–Wallis test
*Statistically significant differences

Anti-COVID-19 vaccination

Surely Yes
N = 206(75%)

Probably Yes
N = 42(15%)

Not sure
N = 17(6%)

Probably Not
N = 7(3%)

Surely No
N = 4(1%)

p-value

Opinions on vaccines
  Vaccines are useless because infectious diseases can be 

treated with drugs (e.g., antibiotics)
1 (1–2) 1 (1–5) 3 (1–6) 5 (2–5) 2 (4–6) 0.0002*

  The effectiveness of vaccines has now been fully 
demonstrated

9 (7–10) 6 (5–8) 5 (4–6) 5 (5–6) 6.5 (3–8.5) 0.0001*

  Vaccines can cause diseases (e.g. autism/diabetes) 2 (1–4) 4 (2–5) 7 (3–9) 6 (6–8) 6 (1.5–10) 0.0001*
  Vaccines can cause allergic reactions 7 (5–9) 7.5 (5–10) 8 (7–10) 6 (4–10) 10 (9–10) 0.0529
  Children would be stronger and healthier if not vaccinated 1 (1–2) 2 (1–4) 1 (1–5) 2 (1–4) 7.5 (3–10) 0.0019*
  Vaccines are administered too early and reduce the 

development of children’s immune systems
1 (1–2) 3 (1–5) 3 (1–5) 4 (1–5) 3.5 (1.5–7.5) 0.0001*

Emotions related to the COVID–19 vaccine
  Worried 2 (1–4) 6 (4–7) 9 (7–10) 10 (7–10) 10 (9.5–10) 0.0001*
  Excited 6 (3–8) 5 (1–7) 2 (1–7) 1 (1–4) 1 (1–1.5) 0.0005*
  Relieved 8 (7–10) 5 (3–7) 3 (1–3) 3 (1–4) 1 (1–1) 0.0001*
  Angry 1 (1–1) 1 (1–4) 5 (1–10) 10 (1–10) 10 (6–10) 0.0001*
  Happy 8 (6–9) 5 (2–6) 3 (1–5) 2 (1–4) 1 (1–1) 0.0001*
  Cared for 8 (6–10) 5 (3–6) 3 (1–5) 4 (1–5) 1 (1–1) 0.0001*
Personality
  I see myself as a reserved person 4 (3–5) 4 (3–5) 4 (4–5) 4 (3–5) 4.5 (4–5) 0.4605
  I see myself as a person who trusts others 4 (3–4) 3 (3–4) 3 (1–3) 3 (1–3) 3 (3–4) 0.0013*
  I see myself as a lazy person 3 (1–4) 3 (2–3) 3 (2–3) 4 (2–5) 2 (1.5–3) 0.7276
  I see myself as a relaxed person that well tolerates 

stress
3 (2–4) 3 (2–4) 3 (2–4) 3 (1–4) 4.5 (4–5) 0.1704

  I see myself as a person with few artistic interests 2 (1–3) 3 (1–4) 1 (1–3) 4 (1–5) 1 (1–1) 0.0459*
  I see myself as a confident and friendly person 4 (3–5) 4 (3–5) 3 (3–3) 4 (3–5) 5 (4–5) 0.1312
  I see myself as a person who finds others’ weaknesses 2 (1–3) 2 (1–3) 2 (1–3) 1 (1–5) 1 (1–1.5) 0.2559
  I see myself as diligent in the working environment 5 (5–5) 5 (4–5) 5 (4–5) 5 (4–5) 5 (5–5) 0.3440
  I see myself as an anxious person 3 (2–4) 3 (2–4) 4 (3–5) 3 (2–5) 2 (1.5–3.5) 0.0646
  I see myself as a person with a vivid imagination 3.5 (3–5) 3 (3–4) 4 (4–5) 2 (1–2) 3.5 (1.5–5) 0.0200*

Opinions on medicine:
  People should do what doctors recommend 9 (8–10) 8 (7–9) 6 (5–9) 7 (5–8) 5 (5–6)  < 0.001*
  Doctors care about my interest 9 (8–10) 8 (6–9) 7 (5–9) 6 (5–10) 7.5 (6–8)  < 0.001*
  Doctors always strive to do their best 10 (8–10) 8 (7–9) 8 (6–10) 7 (7–10) 7.5 (6–9)  < 0.001*
  Doctors often make mistakes 5 (3–7) 5 (4–7) 7 (4–10) 4 (1–6) 6.5 (3.5–9) 0.0364*
  Doctors know what the best for me is 9 (8–10) 8 (6–9) 7 (4–9) 7 (5–7) 6.5 (5.5–7)  < 0.001*
  Medicine is based on rigorous and scientific criteria 9 (8–10) 8 (8–10) 9 (7–10) 8 (6–10) 6 (3–7.5) 0.0016*
  Medicine provides therapies for most of the diseases 9 (8–10) 8 (7–9) 6 (6–8) 7 (5–8) 8 (6.5–9) 0.0098*
  Many drugs are placebo 3 (2–5) 5 (2–6) 5 (3–6) 5 (3–7) 7 (3.5–9) 0.0254*
  Many drugs are ineffective 3 (2–6) 5 (3–6) 7 (5–9) 6 (3–6) 7 (4.5–9)  < 0.001*
  COVID–19 vaccine developers put safety first 8 (7–9) 6 (5–8) 5 (2–7) 6 (4–7) 2 (1.5–2)  < 0.001*
  I have no confidence in the pharmaceutical companies 

that developed the vaccine
2 (1–5) 5 (4–6) 9 (6–10) 8 (6–10) 10 (9–10)  < 0.001*

  COVID-19 vaccine developers did not ensure its safety 2 (1–5) 5 (3–7) 6 (3–7) 8 (6–10) 10 (9.5–10)  < 0.001*
  Pharmaceutical companies have only economic inter-

ests
5 (3–7) 7 (5–8) 8 (5–10) 9 (7–10) 10 (9–10)  < 0.001*
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[17]. In case of autoimmune disease, such as MS, additional 
concerns mainly related to the risk of disease worsening 
triggered by COVID-19 vaccines might reduce the willing-
ness to be vaccinated in these populations. Conversely, MS-
related disability and iatrogenic dysfunction of the immune 
system may worsen COVID-19 disease course in these 
patients [18] and pose the need of achieving large vaccine 
coverage.

Previous findings showed that vaccine hesitancy is com-
mon (10–20%) among pwMS, especially due to suboptimal 
vaccine promotion by healthcare professionals managing 
MS patients [19]. However, with respect to COVID-19 vac-
cine, 9 out of 10 respondents (90%) were in favor of receiv-
ing it. This rate is among the highest ever recorded in the 
general population [20] and even higher than that found in 
similar surveys conducted with pwMS worldwide [8, 21].

Indeed, our survey, unexpectedly, also revealed that more 
than 90% of the respondents were favorable to COVID-19 
vaccination, which is higher than the general population 
[14]. Medical advice provided by MS neurologists, during 
COVID-19 vaccination campaign, strongly increased our 
pwMS intention to be vaccinated. In fact, almost 87% of 
responders declared that they were influenced by doctors in 
the decision to receive COVID-19 vaccine.

Following to the latest evidence-based guidelines [22], 
proactively counseling pwMS about the importance of vac-
cinations has become a common practice even before the 
COVID-19 pandemic. PwMS was usually counseled to be 
vaccinated at MS diagnosis or in case of switching to higher 
efficacy medications [19]. We speculated that the high pro-
pensity rate to receive COVID-19 vaccine documented 
in this study derives from previously acquired awareness 
among pwMS about the need for prevention of all infectious 

diseases, in light of the wide use of DMTs. In support of this 
hypothesis, doctor-patient alliance and the education level 
were significant predictors of the participants’ vaccination 
positive intention. Interestingly, none of the clinical charac-
teristics, neither disability nor DMT in use, was associated 
with the willingness to be vaccinated. This result is in line 
with several other studies and probably reflects the fear of 
morbidity and mortality associated with COVID-19, regard-
less of preexisting clinical conditions [21, 23].

Our results have also shown that that personality traits 
correlated with the choice to vaccinate or not. In our popula-
tion beliefs of trust in doctors and healthcare system posi-
tively correlated with agreeableness traits and negatively 
with neuroticism traits. In addition, agreeableness traits were 
negatively correlated with emotions of anger and worry at 
the idea of receiving COVID-19 vaccine. Otherwise, traits 
of neuroticism were positively correlated with feeling wor-
ried and excited at the idea of get vaccination. These results 
reinforce the importance of achieving a positive doctor-
patient relationship and also highlight the need to adapt 
doctors’ communication strategy to patients’ personalities 
and beliefs, in order to reduce vaccine hesitancy.

We acknowledge that collecting data 6 months after the 
distribution of vaccinations may have partially influenced 
the results of this survey. Another limitation of our study is 
our relative low response rate. Therefore, in the future, sur-
veys on this topic should be extended to a wider population 
of patients with MS to further explore if there are specific 
personality and psychological traits influencing vaccination 
willingness in the context of chronic autoimmune condi-
tions, with respect to the general population [14].

In conclusion, our study highlighted that MS is no more a 
barrier to vaccination both from doctors’ and patients’ side. 

Table 2   Factor loadings 
of the EFA carried out the 
questionnaire

Applied rotation method is promax

Factor loadings Factor 1 Factor 2 Uniqueness

Doctors have my best interests at heart 0.9545 0.1785
Doctors know what is best for you 0.9358 0.2189
I have absolute faith in all hospital doctors 0.8683 0.2382
People should do what doctors recommend 0.8367 0.2821
Doctors always strive to do their best 0.8215 0.4079
COVID-19 vaccine developers put safety first 0.6596 0.4213
Medicine ensures cures for most diseases 0.5961 0.5977
Medicine is base od rigorous and scientific principles 0.5588 0.6772
A lot of drugs are really just placebos 0.7370 0.5684
Many drugs are ineffective 0.7240 0.5637
Vaccine developers have not ensured safety 0.5815 0.6241
Pharmaceutical companies only have economic interests 0.5804 0.6096
I don’t trust the pharmaceutical companies that developed the 

vaccine for COVID-19
0.5149 0.6073

Doctors often make mistakes 0.8051
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This is a very relevant cultural achievement compared to 
the past, when the fear of MS reactivation affected vaccina-
tion rate in this population with detrimental impact on pub-
lic health. Improving communication strategies especially 
among those patients with lower education is a main need 
to promote vaccinations.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s10072-​022-​06559-x.
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