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IN TRO DUC TION

In 2019, the COVID-19 pan demic (caused by the novel vi -
rus of SARS-CoV-2) killed more than 780,000 peo ple
world wide and in fected more than 22 mil lion peo ple. The
rapid spread of the vi rus and the in creas ing num ber of
cases de manded ur gent de vel op ment of ac cu rate di ag nos -
tic meth ods, ef fec tive treat ment meth ods, and pre ven tive

mea sures [1]. Through out the pan demic, vac ci na tion
against COVID-19 has be come one of the most cru cial
tools to pre vent a more se vere in fec tion course [2]. The
rapid de vel op ment of vac cines gives great hope, but it still
raises ques tions about the safety and ef fi cacy of vac ci na -
tion. This prob lem is par tic u larly rel e vant to pa tients with
au to im mune dis eases, in clud ing mul ti ple scle ro sis (MS).
The etiopathogenesis of this dis ease in cludes a com plex
in ter ac tion be tween ge netic back ground and sev eral en vi -
ron men tal fac tors, in clud ing vi ral in fec tions that may
cause im mune re ac tions against the cen tral ner vous sys -
tem. On the other hand, the ex act ef fect of SARS-CoV-2
on the im mune sys tem is not com pletely clear: the man i -
fes ta tion of acute or chronic COVID-19 in fec tion and the
se ver ity of the dis ease largely de pends on the body re ac -
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Sum mary. In tro duc tion. Dur ing the pan demic, vac ci na tion against COVID-19 has be come
one of the most im por tant ways to pre vent se vere in fec tion. How ever, a lack of trust in vac -
cines among the pop u la tion, in clud ing peo ple with mul ti ple scle ro sis (MS) has been iden ti -
fied. In Lith u a nia, the spe cific rea sons for vac cine hes i tancy among peo ple with MS have not
been de scribed. We con ducted a sur vey to de ter mine the at ti tude of peo ple with MS to wards
vac ci na tion against COVID-19 in fec tion.

Meth ods. An orig i nal anon y mous ques tion naire was cre ated. The sur vey in cluded the
fol low ing as pects: pa tient de mo graph ics, MS ex ac er ba tion, COVID-19 vac ci na tion sta tus,
and at ti tudes to wards the vac ci na tion pro cess. The sur vey was con ducted be tween No vem -
ber 2021 and Feb ru ary 2022. Data were an a lyzed us ing IBM SPSS Sta tis tics 27.0 with
Chi-square and Mann-Whit ney U tests and p-value (sta tis ti cally sig nif i cant at <0.05) for
each hy poth e sis.

Re sults. Of the 80 MS pa tients, 82.5% (n=66) were vac ci nated and only 17.5% (n=14)
were not vac ci nated. The most pop u lar pos i tive opin ions about vac ci na tion were:
“COVID-19 vac cines have more ben e fits than harm” (71.6%) and “the de sire to pre vent se -
vere symp toms/hos pi tal iza tion caused by COVID-19 in fec tion” (79.1%), while mostly
agreed neg a tive opin ion was “fear of side ef fects of the vac cine” (84.6%). In tended up take of
COVID-19 vac cines was strongly as so ci ated with youn ger age (p=0.021), higher ed u ca tion
level (p=0.008), and em ploy ment sta tus (p=0.028). There was no fur ther link be tween other
de mo graphic fac tors such as gen der, res i dency, and even ex ac er ba tion of MS be tween Jan u -
ary 1, 2020 and Feb ru ary 1, 2022 (p>0.05).

Con clu sion. Al though there was some hes i tancy about the COVID-19 vac ci na tion, peo -
ple with MS were more likely to take the COVID-19 vac cine due to their pos i tive at ti tude to -
wards the pro cess.
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tion to the patho gen [3]. It is not known ex actly what kind
of au to im mune re ac tions the vac ci na tion pro cess can
cause, but it likely de pends on the in di vid ual ge netic char -
ac ter is tics and the type of vac cine [4, 5]. Ac cord ing to a
pro spec tive study con ducted by re search ers in South
Amer ica, vac cines against COVID-19 can be con sid ered
safe. Their study eval u ated ad verse vac ci na tion events
against COVID-19 in fec tion in pa tients with MS (n=393).
Ad verse re ac tions oc curred in 35.6% of pa tients af ter the
first dose of the vac cine and in 23.6% af ter the sec ond
dose. The most com mon re ac tions were pain at the in jec -
tion site, flu-like symp toms, head ache, fe ver, mus cle and
joint pain. No life-threat en ing re ac tions were no ticed [6].
An other team of sci en tists con cluded that vac ci na tion of
pa tients with MS is nec es sary, ex cept when pa tients are
given immunosuppressive treat ment or are vac ci nated
with live COVID-19 vac cines [7].

On the other hand, dur ing the coronavirus pan demic, a
lack of trust in vac cines has been re vealed among the pop u -
la tion and cer tain groups of pa tients, in clud ing those with
MS. At ti tudes to wards vac ci na tion may vary be tween dif -
fer ent coun tries, eth nici ties, and age groups. Re search ers
in the United States and other coun tries eval u ated the cor -
re la tion be tween the will ing ness of MS pa tients for vac ci -
na tion, their sociodemographic fac tors, and MS ex ac er ba -
tions [8–11]. In Lith u a nia, spe cific rea sons for vac cine
hes i tancy among peo ple with MS have not yet been de -
scribed. From No vem ber 2021 to Feb ru ary 2022, we con -
ducted a sur vey in the Neu rol ogy and Ner vous Sys tem
Out pa tient De part ment of the Hos pi tal of Lith u a nian Uni -
ver sity of Health Sci ences (HLUHS) Kaunas Clin ics to de -
ter mine the at ti tude of peo ple with MS to wards vac ci na -
tion against COVID-19 dis ease.

AIM AND OB JEC TIVES

The aim of this study was to eval u ate the char ac ter is tics of
vac ci na tion against COVID-19 in fec tion in pa tients with
MS and the at ti tudes of these pa tients to wards the vac ci na -
tion. Re search ob jec tives: 1) De ter mine the fre quency of
pa tients with MS vac ci nated against COVID-19; 2) Find
out the at ti tude of MS pa tients to wards vac ci na tion against
COVID-19; 3) Eval u ate the as so ci a tions be tween pos i tive
and neg a tive at ti tudes to wards vac ci na tion with de mo -
graphic and clin i cal char ac ter is tics of the dis ease.

MA TE RI ALS AND METH ODS

Re search ap proval was given by the Bioethics Cen ter of
LUHS (pro to col num ber BEC-MF-153). The re search was 
con ducted in the Neu rol ogy and Ner vous Sys tem Out pa -
tient De part ment of the HLUHS Kaunas Clin ics by means
of an anon y mous sur vey. An orig i nal ques tion naire was
cre ated con sist ing of 15 ques tions, of which 9 were closed
and 6 open- ended or mul ti ple-choice. Five ques tions were

gen eral, the rest were spe cific. The ques tion naire aimed to
find out the de mo graphic fac tors of pa tients (gen der, age,
place of res i dence, ed u ca tion level, work sta tus), whether
the pa tient had ex ac er ba tions of MS in a spe cific pe riod
(from Jan u ary 2020 to Feb ru ary 2022), as well vac ci na tion 
sta tus and opin ion on vac ci na tion. The ques tion naire on
opin ions to wards the vac ci na tion pro cess con tained
10 statements that pa tients could choose about the neg a -
tive side of vac ci na tion and 9 state ments about the pos i tive
side of vac ci na tion. For each state ment, it was pos si ble to
choose the most suit able an swer for the re spon dent from
the pos si ble op tions: strongly agree, agree, nei ther agree
nor dis agree, dis agree, and strongly dis agree. The ques -
tions were orig i nal and based on sci en tific lit er a ture and
other case stud ies.

The study was con ducted from No vem ber 2021 to Feb -
ru ary 2022. The re spon dents were pa tients with MS who
un der stood the Lith u a nian lan guage and were se lected ran -
domly re gard less of their de mo graphic fac tors (age, gen -
der, place of res i dence, etc.). The study in cluded pa tients
who agreed to par tic i pate and an swered all ques tions. In -
com pletely an swered ques tion naires (e.g., missed an swers
to the ques tions) were not in cluded in the study. It was pos -
si ble to par tic i pate in the re search only once. Be fore the
study, all re spon dents were in tro duced to the pur pose of
the study and in formed that par tic i pa tion in the study is
anon y mous, con fi den ti al ity will be main tained, and the re -
sults will be pub lished only in sum mary form.

For anal y sis, the ed u ca tion and work ing sta tus of all re -
spon dents were di vided into sev eral groups. Ed u ca tion
was grouped into higher and sec ond ary ed u ca tion. The
work ing sta tus of the re spon dents was also grouped into
sep a rate cat e go ries: em ployed and un em ployed.

Sta tis ti cal anal y sis was per formed us ing IBM SPSS
Sta tis tics soft ware (ver sion 27.0, New York, USA). The
ob tained data were an a lyzed us ing the meth ods of av er -
ages, per cent age fre quen cies, and the Mann-Whit ney
U test. To test the hy poth e sis about the cor re la tion be tween 
two char ac ter is tics (vac ci na tion sta tus with de mo graphic
fac tors and dis ease ex ac er ba tion), the Chi-square (c2) test
was used. To eval u ate each hy poth e sis, data dif fer ences
were con sid ered sta tis ti cally sig nif i cant at p£0.05.

RE SULTS

De mo graph ics

A to tal of 80 MS re spon dents par tic i pated in the sur vey:
66.3% women and 33.7% men. The age of the pa tients was
dis trib uted as fol lows: 35-44 years (41.2%), 25-34 years
(26.5%), 45-54 years (20.6%), 18-24 years (8.8%), and the 
small est num ber of the re spon dents were aged over
55 years (2.9%). The mean age of the re spon dents was
39±9.8 years. Among MS pa tients, 68.8% had higher ed u -
ca tion and 31.2% had sec ond ary ed u ca tion. The place of
res i dence of the re spon dents was dis trib uted as fol lows:
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63.7% of MS pa tients lived in the city (>3000 in hab it ants),
22.5% in towns (500-3000 in hab it ants), and 13.8% in ru ral 
ar eas. More over, it was found that 35% of pa tients with MS 
were un em ployed and 65% were em ployed.

Spe cific char ac ter is tics of COVID-19 vac ci na tion

It was found that 82.5% (n=66) of MS pa tients re ported
hav ing re ceived a vac cine against COVID-19 in fec tion,
and only 17.5% (n=14) of them were un vac ci nated. The
me dian age of the vac ci nated re spon dents was
37±9.9 years and the me dian age of the un vac ci nated re -
spon dents was 47±8.0 years. In the vac ci nated group, there 
were twice as many women (n=42) as men (n=24). In the
group of un vac ci nated re spon dents, women were also in
the ma jor ity (n=11), while men were in the mi nor ity (n=3).

While 75.8% of MS pa tients with higher ed u ca tion had
a pos i tive at ti tude to wards vac cines against COVID-19 in -
fec tion, only 35.7% of re spon dents with sim i lar ed u ca tion
had a neg a tive opin ion (p=0.008). Among those with sec -
ond ary ed u ca tion, as many as 64.3% had a neg a tive opin -
ion of the vac ci na tion pro cess (p=0.008). More over, hav -
ing a job and a pos i tive vac ci na tion sta tus were sta tis ti cally
sig nif i cant for each other (p=0.028). It was found that
71.2% of em ployed MS pa tients were vac ci nated against
COVID-19 in fec tion, while 28.8% of the vac ci nated pa -
tients were not em ployed. Among the 14 un vac ci nated re -
spon dents, the ma jor ity were un em ployed (n=9), whereas
the rest were em ployed (n=5). How ever, no as so ci a tions
(p>0.05) were found be tween other de mo graphic fac tors

such as gen der (p=0.362), place of res i dence (p=0.125),
and MS ex ac er ba tion (p=0.075). For ex am ple, a sim i lar
per cent age of pa tients liv ing in ur ban ar eas (500-3000 in -
hab it ants) had both fa vor able and un fa vor able at ti tudes to -
wards vac ci na tion against COVID-19 (21.2% pos i tive and
28.6% neg a tive). De spite the fact that 68.2% of re spon -
dents liv ing in ur ban ar eas were vac ci nated and 42.9%
were un vac ci nated, this dif fer ence did not reach sta tis ti cal
sig nif i cance (p=0.125). There was also no sig nif i cant as so -
ci a tion be tween the fre quency of MS ex ac er ba tions and
vac ci na tion sta tus (p=0.075). Among pa tients with at least
one ex ac er ba tion be tween Jan u ary 1, 2020 and Feb ru ary 1,
2022, the num ber of vac ci nated was 33, while among pa -
tients with no MS ex ac er ba tion, the num ber of vac ci nated
was 11 (Ta ble).

Pos i tive and neg a tive at ti tudes to wards the
vac ci na tion pro cess

The most pop u lar pos i tive opin ions about vac ci na tion
were: “COVID-19 vac cines have more ben e fits than
harm” (71.6%) and “the de sire to pre vent se vere symp -
toms/hos pi tal iza tion caused by COVID-19 in fec tion”
(79.1%). The least fre quent rea sons for vac ci na tion were:
“the vac cine is free” (16.4%), “due to the in flu ence of rel a -
tives/other peo ple/me dia/etc.” (17.9%), and “due to the in -
flu ence of the em ployer” (19.4%). The dis tri bu tion of pos i -
tive at ti tudes to wards vac ci na tion against COVID-19 is
shown in more de tail in the fig ure be low (Fig. 1). The most
com mon rea son given by the re spon dents for re fus ing to
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Ta ble. Prev a lence of dif fer ent at ti tudes to wards COVID-19 vac ci na tion by de mo graphic char ac ter is tics and mul ti ple scle ro sis
ex ac er ba tion (n=80)

Vari able
To tal
n (%)

Pos i tive at ti tudes to wards
COVID-19 vac ci na tion

n (%)

Neg a tive at ti tudes to wards
COVID-19 vac ci na tion

n (%)
p value

Gen der

0.362Fe male 53 (66.3) 42 (63.6) 11 (78.6)

Male 27 (33.7) 24 (36.4) 3 (21.4)

Age
0.021

Me dian age 39±9.8 years 37±9.9 years 47±8.0 years

Ed u ca tion

0.008Higher 55 (68.8) 50 (75.8) 5 (35.7)

Sec ond ary 25 (31.2) 16 (24.2) 9 (64.3)

Place of res i dence

0.125
City (>3000 in hab it ants) 51 (63.7) 45 (68.2) 6 (42.9)

Town (500-3000 in hab it ants) 18 (22.5) 14 (21.2) 4 (28.6)

Ru ral area 11 (13.8) 7 (10.6) 4 (28.5)

Em ploy ment sta tus

0.028Em ployed 52 (65.0) 47 (71.2) 5 (35.7)

Un em ployed 28 (35.0) 19 (28.8) 9 (64.3)

Clin i cal ex ac er ba tion of mul ti ple scle ro sis (from Jan u ary 1, 2020 to Feb ru ary 1, 2022)

0.075At least 1 36 (45.0) 33 (50.0) 3 (21.4)

None 44 (55.0) 33 (50.0) 11 (78.6)

For anal y sis, the Chi-square (c2) test was used. Data dif fer ences were con sid ered sta tis ti cally sig nif i cant at p£0.05.



vac ci nate was “fear of side ef fects” (84.6%). The least fre -
quently re peated state ments for not vac ci nat ing were: “due 
to med i cal ad vice” (15.4%) and “other vac cines had
caused some side ef fects” (30.8%). A more de tailed dis tri -
bu tion of neg a tive at ti tudes to wards COVID-19 vac ci na -
tion is shown in the fig ure (Fig. 2).

DIS CUS SION

This is the first study in Lith u a nia aimed at de ter min ing
dif fer ent at ti tudes of pa tients with MS to wards vac ci na tion 
against COVID-19 in fec tion. Ac cord ing to our study,
82.5% of pa tients with MS were vac ci nated and only
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Fig. 2. Neg a tive at ti tudes to wards COVID-19 vac ci na tion

Fig. 1. Pos i tive at ti tudes to wards COVID-19 vac ci na tion



17.5% of pa tients were not vac ci nated. Sim i lar pro por tions 
are shown world wide: 80.9% of pa tients with MS in Por tu -
gal were vac ci nated [10], in the UK – 94.4% [9], and in the
USA – 73.8% [8]. Our study showed that higher ed u ca tion
is as so ci ated with a will ing ness to get vac ci nated against
COVID-19 (p=0.008). This cor re la tion was re flected in
sim i lar types of stud ies in Por tu gal, the USA, and It aly [10,
12–14]. More over, in our study, youn ger peo ple (me dian
age 37±9.9 years) were more likely to be vac ci nated than
older re spon dents (p=0.021). On the con trary, other re -
search ers have found an as so ci a tion be tween in creas ing
age and vac ci na tion against COVID-19 [10, 12, 15]. In our
sur vey, vac ci na tion sta tus was not re lated to gen der
(p>0.05). Even though Aus tra lian re search ers found no as -
so ci a tion be tween will ing ness to vac ci nate and age or gen -
der, the re sults showed that women were more likely to be
un sure if they wanted the vac cine (10.0%) than men
(7.0%) [11]. This is dif fer ent from other stud ies that
showed that women were less likely to be will ing to vac ci -
nate [16, 17]. More over, our and other pre vi ous stud ies did
not find an as so ci a tion be tween MS ex ac er ba tion and will -
ing ness to be vac ci nated against COVID-19 [2, 18].

Peo ple with var i ous chronic dis eases, in clud ing MS,
are more likely to take care of their health and have a con -
stant con tact with a range of healthcare pro fes sion als. As
the COVID-19 pan demic pro gressed, many pa tients with
MS were de cid ing whether to vac ci nate or not. In our
study, pa tients had pos i tive at ti tudes to wards vac ci na tion
be cause “COVID-19 vac cines have more ben e fits than
harm” (71.6%) and “the de sire to pre vent se vere symp -
toms/hos pi tal iza tion caused by COVID-19 in fec tion”
(79.1%). A sim i lar opin ion about the re duc tion in the in ci -
dence of COVID-19 in fec tion (in clud ing the risk of hos pi -
tal iza tion) was found in Iran (74.4%) and in the USA
(97.0%) [19, 20]. Yet, while there are many pos i tive as -
pects and opin ions about COVID-19 vac cines, un for tu -
nately, there is still some hes i tancy about the vac ci na tion
pro cess. The most prev a lent neg a tive views in our sur vey
were: “fear of side ef fects of the vac cine” (84.6%), “fear of
pos si ble MS ex ac er ba tion” (76.9%), and the con cern that
“the vac cine was de vel oped too fast” (76.9%). Ac cord ing
to dif fer ent re search ers in the USA, par tic i pants who were
hes i tant to vac ci nate noted con cerns about the long-term
ef fects of the vac cines, the rapid ap proval pro cess, and the
po ten tial ef fects based on health sta tus [9, 19].

Based on the sci en tific lit er a ture and the find ings of our 
sur vey, it can be con cluded that MS pa tients have sim i lar
at ti tudes to wards COVID-19 vac ci na tion. Al though there
are still some doubts about the vac ci na tion pro cess, when
com par ing the re sults of dif fer ent stud ies, the pre vail ing at -
ti tude to wards vac ci na tion is pos i tive in or der to pre vent
se vere symp toms and the risk of hos pi tal iza tion.

This study had sev eral lim i ta tions. It in cluded only pa -
tients from one Lith u a nian hos pi tal (HLUHS Kaunas Clin -
ics). The sur vey pe riod was short (only four months) and
there was no fol low-up sur vey on at ti tudes to wards the
vac ci na tion pro cess. In ad di tion, this study in cluded a
small num ber of re spon dents, which may not re flect the

more ac cu rate opin ion of Lith u a nian MS pa tients. More -
over, we only ex am ined the at ti tudes of MS pa tients to -
wards vac ci na tion against COVID-19, but did not in ves ti -
gate the as so ci a tion be tween the clin i cal course of their dis -
ease and vac ci na tion sta tus. This may lead to in ac cu racy in
the re sults as the clin i cal course may im pact the vac ci na -
tion pro cess. There fore, large-scale stud ies and fol low-ups
are still needed in Lith u a nia to de ter mine if pa tient at ti -
tudes to ward COVID-19 vac cines are chang ing.

CON CLU SIONS

1. Of the 80 MS pa tients: 82.5% were vac ci nated, and
only 17.5% were not vac ci nated.

2. A higher pro por tion of MS pa tients were more likely to
be vac ci nated. The pre dom i nant rea sons for the pos i -
tive at ti tudes of the re spon dents were: “COVID-19
vac cines have more ben e fits than harm” and “the de sire 
to pro tect against se vere symp toms/hos pi tal iza tion
caused by COVID-19 in fec tion”. In con trast, the most
com mon rea son for vac cine re fusal was “fear of ad -
verse ef fects”.

3. Will ing ness to be vac ci nated was as so ci ated with
youn ger age, higher level of ed u ca tion, and the work -
ing sta tus of the re spon dents. How ever, there was no
fur ther link be tween gen der, place of res i dency, and
MS ex ac er ba tion.
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D. Buèaitë, J. Valinèiûtë, D. Mickevièienë

SERGANÈIØJØ IÐSËTINE SKLEROZE POÞIÛRIS Á
COVID-19 VAKCINACIJÀ

Santrauka

Áva das. Pan de mi jos me tu vak ci na ci ja nuo COVID-19 ta po vie nu
svar biau siø bû dø uþ kirs ti ke lià sun kes nei in fek ci jos ei gai. Ki ta
ver tus, ko ro na vi ru so pan de mi jos me tu at si sklei dë ir di de lis vi -
suo me nës, áskai tant ir ser gan èiuo sius ið së ti ne skle ro ze (IS), ne -
pa si ti kë ji mas vak ci no mis. Lie tu vo je pa cien tø, ser gan èiø IS, po -
þiû ris á vak ci na ci jà nuo COVID-19 dar ne bu vo ver tin tas. At li ko -
me ty ri mà, ku riuo sie kë me áver tin ti ser gan èiø jø IS nuo mo næ apie
vak ci na ci jà nuo ko ro na vi ru so in fek ci jos.

Ti ria mie ji ir ty ri mo me to dai. Su kur ta ano ni mi në ori gi na li an -
ke ta. Jo je bu vo sie kia ma ið si aið kin ti pa cien tø, ser gan èiø IS, de -
mo gra fines ir kli ni ki nes (ar pa cien tas tu rë jo IS pa û më ji mø) cha -
rak te ris ti kas, taip pat vak ci na ci jos sta tu sà ir nuo mo næ apie vak ci -
na ci jà. Ap klau sa vyk dy ta nuo 2021 m. lap kri èio mën. iki 2022 m.
va sa rio mën. Duo me nø sta tis ti në ana li zë at lik ta nau do jant IBM
SPSS Sta tis tics pro gra mà (ver si ja 27.0). Gau ti duo me nys ana li -
zuo ti tai kant vi dur kiø, pro cen ti niø daþ niø me to dus, Mann-Whit -
ney U ir Chi-kvad ra to (c2) tes tus.

Re zul ta tai. Á ty ri mà átrauk ta 80 pa cien tø, ser gan èiø IS. Vak ci -
na nuo COVID-19 in fek ci jos skie pi jo si 82,5 % (n = 66) res pon -
den tø ir tik 17,5 % (n = 14) at sa kiu siø jø bu vo ne vak ci nuo ti. Po pu -
lia riau sios tei gia mos nuo mo nës apie vak ci na ci jà: „vak ci nos nau -
da yra di des në nei þa la“ (71,6 %) ir „no ras ap si sau go ti nuo
COVID-19 in fek ci jos su kel tø sun kiø simp to mø / hos pi ta li za ci -
jos“ (79,1 %). Daþ niau siai pa si kar to jan ti prie þas tis, dël ku rios at -
si sa ky ta skie py tis, – „bai më dël ne pa gei dau ja mo vak ci nos po vei -
kio“ (84,6 %). Res pon den tai bu vo lin kæ skie py tis bû da mi jau nes -
nio am þiaus (p = 0,021), dir ban tys (p = 0,028), su aukð tes niuo ju
ið si la vi ni mu (p = 0,008). Sà sa jø tarp ki tø de mo gra finiø veiks niø
(ly ties, gy ve na mo sios vie tos ir IS pa û më ji mo) ne bu vo nu sta ty ta
(p > 0,05).

Ið va da. Nors ir bu vo tam tik rø dve jo niø dël vak ci na ci jos nuo
COVID-19, pa cient ai, ser gan tys IS, ið reið kë tei gia mà po þiû rá á ðá
pro ce sà ir bu vo la biau lin kæ pa si skie py ti.

Rak ta þo dþiai: ið së ti në skle ro zë, COVID-19, vak ci na ci ja.
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