SHORT COMMUNICATION

Croat Med J. 2022;63:89-97
https://doi.org/10.3325/cm|.2022.63.89

Determinants and reasons
for coronavirus disease 2019
vaccine hesitancy in Croatia

Aim To assess the determinants and reasons for coronavi-
rus disease 2019 (COVID-19) vaccine hesitancy in Croatia.

Methods The data were collected through a sociological
survey by using a mixed-mode approach (computer-as-
sisted web interviewing and computer-assisted telephone
interview) on a national sample of 765 adults aged 18 or
above. Bivariate (x’ test) and multivariate (binary logistic re-
gression) statistical methods were used.

Results The rate of COVID-19 vaccine hesitancy was rel-
atively high (35%), with unequal distribution across de-
mographic groups. Binary logistic regression with demo-
graphic characteristics as predictors showed that women,
younger age groups (especially 25-34-year-olds), persons
residing in households with children, inhabitants of small-
er settlements, and persons with lower levels of education
had higher odds of vaccine hesitancy. Trust in the five main
actors responding to the COVID-19 pandemic (the Nation-
al Civil Protection Headquarters, Government, health care
system, scientists-researchers, and media) was also a sig-
nificant predictor of vaccine hesitancy. Risk perception was
an even stronger predictor: persons who perceived SARS-
CoV-2 infection as a small risk were more than ten times
likelier to be vaccine hesitant than those who perceived it
as a great risk.

Conclusion Social groups that are more prone to vaccine
hesitancy need to be approached through different chan-
nels and messages by taking into account their trust in in-
stitutions and risk perception.
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Vaccine hesitancy is defined as a delay in the acceptance
or refusal of vaccines despite the availability of vaccine
services (1). Numerous studies have tried to explain the
main sociological, psychological, and other factors as-
sociated with vaccine hesitancy. According to the World
Health Organization and the 3C model, vaccine hesitancy
is influenced by three main factors: convenience (access
to vaccine); confidence (trust in vaccine safety/effective-
ness and health care providers/policy-makers); and com-
placency (health beliefs, perception of disease as low risk)
(1). Recent studies across countries have shown that coro-
navirus disease 2019 (COVID-19) vaccine acceptance was
not high (2,3), which makes it difficult to achieve herd im-
munity and control the spread of the pandemic. Although
vaccine-hesitant individuals are a heterogeneous group,
these studies have identified that vaccine hesitancy is
more prevalent among certain sociodemographic groups
(2). No studies so far have assessed the COVID-19 vaccine
hesitancy in Croatia. The main aim of this study is to identi-
fy the reasons and determinants of COVID-19 vaccine hesi-
tancy in Croatia and identify social groups that might be
less willing to get the vaccine.

METHODS
Respondents and analytical approach

The data were collected between March 4 and April 11,
2021 by using a mixed-mode approach in the second
wave of a panel-design study. The first study/wave was
conducted in autumn 2020 on a randomized national
sample of 1512 respondents, 765 (50.6%) of whom agreed
to participate in the follow-up study. Among these 765 re-
spondents, 616 (80.5%) answered a web-based self-com-
pletion questionnaire and 149 (19.5%), mostly older and
less educated respondents, took part in a computer-assist-
ed telephone interview. The data were weighted to cor-
rect deviations of the first sample from the structure of the
population of adult private households in Croatia. The data
were also weighted based on the propensity for participa-
tion in the follow-up study.

After applying the weightings, 52.4% of respondents were
female. The average age was 49.18 years (standard devia-
tion 16.16; range 18-88 years). In terms of educational lev-
el, 21.3% of respondents had below-secondary education,
56.4% secondary education, and 22.3% tertiary education.
A total of 42.7% of respondents were employed, 35.1%
were retired, and the rest of the sample had other em-
ployment statuses. Respondents were from all size-
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categories of settlements, with the highest share (38.0%)
from the smallest settlement category (up to 2000 inhab-
itants). Respondents were also from all Croatian regions,
with the share of respondents from each of the six regions
being approximately proportional to the share of the over-
all population.

Descriptive statistics are presented, and two models of
binary logistic regression were performed with vaccine
hesitancy as a binary dependent variable. The first model
identified the groups that should be targeted in pro-vac-
cination campaigns, while the second identified the most
effective messengers and messages. The data analysis was
performed with SPSS Statistics, version 28.0 (IBM Corp, Ar-
monk, NY, USA).

The outcome variable

Similar to other studies (4), vaccination hesitancy was mea-
sured with the following simple question about the inten-
tion to receive the COVID-19 vaccine: "How likely are you
to get vaccinated against COVID-19 when the vaccine be-
comes available for your group?” Six answer options were
provided: ‘I have already been vaccinated” (code 0); “I will
definitely get vaccinated” (code 1); “I will likely get vacci-
nated” (code 2); "I will likely not get vaccinated” (code 3);
and ‘I will definitely not get vaccinated” (code 4). The out-
come variable was recoded into a binary variable: 0, 1, and
2 representing the non-hesitant group and 3 and 4 repre-
senting the hesitant group (coded 1). Seven respondents
who had not answered the main outcome question were
excluded from the analysis.

Two secondary outcome variables representing the rea-
sons for vaccine acceptance and hesitation were also in-
cluded. Respondents who said they were likely to get
vaccinated were offered five reasons with answers on a
four-point scale ranging from 1 ("It completely applies to
me”) to 4 ("It does not apply to me at all"). Respondents
who were hesitant about getting vaccinated were offered
five reasons with answers on the same four-point scale.

Independent variables

In the first regression model, six variables were used as pre-
dictors of COVID-19 vaccine hesitancy: sex; age group; ed-
ucation level; employment status (coded in a binary form
as 1 for those employed); material deprivation scale (stan-
dard EU indicator adopted in 2009 by 27 EU member states
and EC, defined as the ability of a household to afford nine
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types of services and goods) as a proxy for income level
(coded in a binary form, with code 1 for those with values
3 and higher); settlement size; and region.

The second model added an attitudinal variable measur-
ing trust in the five main actors responding to the COVID-
19 pandemic: the National Civil Protection Headquarters;
the Government; the health care system; scientists-re-
searchers; and the media. The level of trust in each actor
was expressed on a four-point scale ranging from 1 (“l have
full trust”) to 4 (" have no trust at all”). Two additional vari-
ables measured whether respondents had already recov-
ered from COVID-19 and how they perceived the risk of
SARS-COV-2 infection, by using a three-point scale ranging
from 1 (“Small or no risk”) to 3 (“Extreme risk”).

Missing values are excluded listwise. In total, 21 respon-
dents were excluded from the analysis because of a miss-
ing value in at least one variable used in the final regres-
sion model, with 744 respondents remaining.

TABLE 1.The responses to the question “How likely are you to
get vaccinated against COVID-19 when the vaccine becomes
available for your group?”in a national Croatian sample of 765
adults

Question %
I have already been vaccinated 1.5
I will definitely get vaccinated 270
I will likely get vaccinated 254
I will likely not get vaccinated 18.7
I will definitely not get vaccinated 16.6
No answer 0.7

RESULTS

Overall, 11.5% of respondents had already been vaccinat-
ed against COVID-19 with the first or second dose (1), and
further 52.4% had the intention to get vaccinated (definite-
ly or likely). On the other hand, 35.3% of respondents were
not willing to get vaccinated, among which 47% respond-
ed that they will definitely not get vaccinated (Table 1).

Among the respondents who had been vaccinated or who
intended to get vaccinated, the predominant reasons for
vaccination were to protect others from being infected
(95%), trust in vaccine effectiveness and safety (86%), and
the belief that the vaccine enables us to return to normal
life (83%) (Table 2). The smallest number of respondents
mentioned self-assessed membership of at-risk groups
and being frequently in high-risk situations.

The predominant reasons for vaccine hesitancy were the
belief that the COVID-19 vaccines were not sufficiently safe
(82%), the belief that only naturally acquired immunity offers
true protection (72%), and distrust in vaccines in general (71%)
(Table 3). However, about two-thirds of respondents offered
other reasons for hesitancy: a distrust in vaccine effectiveness
and the assessment that the virus was not dangerous for the
respondent. Women more often than men perceived that
COVID-19 vaccines were not sufficiently safe (87% vs 75.3%).

Bivariate analysis

Women were slightly more hesitant than men to receive
the COVID-19 vaccine (39.7% vs 31.0%). Younger respon-

TABLE 2. Reasons for getting vaccinated in a national Croatian sample of 765 adults (results are percentages)

It does not apply It mostly does It mostly It completely No

Reason

I believe | belong to an at-risk group

I'have trust in the vaccine’s effectiveness and safety

I believe that the vaccine will enable me to return to a normal life
[ want to protect others from infection

I believe | am frequently at risk of infection

tomeatall notapply to me applies to me applies to me answer

27.5 18.7 19.6 336 0.6
29 9.8 476 382 1.5
26 10.3 45.1 38.1 3.8
1.0 24 246 70.5 1.7

13.3 36.2 240 253 1.1

TABLE 3. Reasons for vaccine hesitancy in a national Croatian sample of 765 adults (results are percentages)

Reason
I believe the virus is not dangerous for me

I do not believe that the vaccine is sufficiently effective in
protecting me from the virus

I believe that only natural immunity, acquired by recovering
from the disease, can truly protect me

I do not believe that the vaccines offered to us are sufficiently safe
I am skeptical toward vaccination in general

It does not apply It mostly does It mostly Itcompletely No
tomeatall notapply to meapplies to me applies to me answer

10.8 225 45.3 211 0.2
1.7 191 36.9 29.7 2.6
8.0 18.6 421 29.8 1.5
6.6 93 375 447 2.0
14.2 14.3 30.0 414 0.1
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dents were significantly more hesitant than older ones,
especially when we compared the 25-34 and the 55-64
age groups (66.6% vs 19.0%) (Table 4). Differences by the
level of education and level of material deprivation were
not significant. The share of hesitant respondents de-
creased as the settlement size increased, with 42.2% of
inhabitants of small settlements being vaccine hesitant
compared with 29.9% in cities with more than 80000 in-
habitants. Differences between regions were significant
at the bivariate level, with the smallest share of the vac-
cine hesitant respondents being in Istria, Primorje, and
Gorski Kotar (20.6%), and the highest being in Central
(45.3%) and Northern Croatia (44.4%). A higher share of
hesitant respondents lived in households with children
(47.3%) compared with households without children
(30.2%).

In general, respondents who expressed trust in the five
main actors responding to the pandemic in Croatia were
less vaccine hesitant, that is, a higher percentage of those
who trusted these actors was willing to get vaccinated.
The biggest difference in the share of vaccine-hesitant re-
spondents related to trust in scientists-researchers: those
who distrusted scientists-researchers were 248 times
more likely (67.6% vs 27.2%) to express hesitancy than
those who trusted them. Distrust in the media resulted
in a 2-fold increase in the likelihood of hesitancy (46.0%
vs 22.2%). Similarly, lack of trust in the National Civil Pro-
tection Headquarters and the health care system resulted
in respondents being 1.9 times more likely to be vaccine
hesitant. Distrust in the Government was least likely to
increase the likelihood of hesitancy, with those who dis-
trusted the Government being only 1.5 more likely to be
hesitant (40.4% vs 26.4%).

The biggest differences in vaccine acceptance were re-
lated to the perceived risk of getting infected with the
SARS-CoV-2 virus. The vast majority (almost two-thirds)
of respondents who perceived the risk as being small or
non-existent were hesitant or refused to receive the vac-
cine. Respondents who perceived the risk as being sig-
nificant were mostly willing to get vaccinated; however,
about a quarter of them were still hesitant or refused to
do so, while the share of such respondents was even low-
er among those who perceived the risk as being great.

Among respondents with a confirmed or diagnosed

SARS-CoV-2 infection based on symptoms, the difference

between those who were hesitant or willing to be vac-
cinated was not significant (36.7% vs 27.9%).
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Multivariate analysis

In the first regression model, comprised of demographic
characteristics, sex was a significant predictor of vaccine hes-
itancy, with women being 1.7 times more to be hesitant, all
other characteristics being equal. All age categories, except
the 35-44 age group, were more likely to be hesitant com-
pared with the oldest age group, with respondents aged
25-34 being seven times more likely to be hesitant than re-
spondents from the oldest age group, all other characteris-
tics being equal. Respondents with lower levels of educa-
tion were more likely to be hesitant compared with those
with a master’s degree, with respondents who had not com-
pleted secondary school or who had completed three-year
vocational secondary school being about three times more
likely to be hesitant than respondents with a master’s de-
gree, all other characteristics being equal. Respondents from
the two smallest settlement categories (up to 2000 and be-
tween 2001-10000 inhabitants) were more likely to be hesi-
tant than respondents from the largest cities. Respondents
living with children in a household were 1.4 times more
likely to be vaccine hesitant, all other characteristics being
equal. By knowing a person’s demographic characteristics,
it was possible to precisely predict the vaccination intention
for about 71% of respondents, with the likelihood of predict-
ing vaccine hesitancy being 43.6% and the likelihood of pre-
dicting vaccine acceptance being 86.6%.

In the second model, variables measuring trust in the
five main actors responding to the pandemic were add-
ed to demographic characteristics, together with the two
COVID-related variables (disease or symptoms of COVID-19
and perception of the risk of infection). Trust in all five ac-
tors was a significant predictor of the likelihood of vaccine
hesitancy, controlling for respondents’ demographic char-
acteristics. All other characteristics being equal, respon-
dents who trusted the National Civil Protection Headquar-
ters, scientists-researchers, and media were about twice
less likely to be vaccine hesitant than those who distrust-
ed them (odds ratios: 2.0, 2.1, and 2.0, respectively). Those
who trusted the health care system were about 1.6 times
less likely to be vaccine hesitant. On the other hand, re-
spondents who trusted the Government were 2.5 times
more likely to be vaccine hesitant. All other characteristics
being equal, respondents whose COVID-19 infection was
confirmed by testing or diagnosed by symptoms were 2.2
times less likely to be hesitant. The most striking finding
was that those who perceived the risk of infection as small
or non-existent were 10.5 times more likely to be hesitant
than those who perceived the risk of infection as extreme.
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TABLE 4. Vaccine acceptance/hesitancy according to respondents’ characteristics

CM)

Already vaccinated, Likely or
Unweighted likely or definitely ~ definitely will not
n will get vaccinated (%) get vaccinated (%)
Entire sample 758 64.4 356
Sex male 317 69.0 310
female 441 60.3 397
Age 18-24 43 51.2 48.8
25-34 85 334 66.6
35-44 154 63.6 364
45-54 176 56.9 43.1
55-64 174 81.0 19.0
65+ 126 76.0 24.0
Education level no secondary school 43 619 38.1
three-year vocational secondary school 50 59.1 409
technical or grammar secondary school 321 64.1 359
bachelor's degree 144 65.1 349
master’s degree or higher 200 735 26.5
Material deprivation  not materially deprived 618 65.1 349
materially deprived 140 62.1 379
Settlement size up to 2000 243 57.8 422
2001 to 10000 109 64.9 35.1
10001 to 80000 172 68.9 311
80001+ 234 71.0 290
Region Slavonia 139 60.6 394
Central Croatia 95 547 453
Northern Croatia 101 55.6 444
Zagreb 214 65.8 342
Istria, Primorje, and Gorski Kotar 81 794 206
Dalmatia 128 66.8 332
Children in the no 499 69.8 30.2
household (0-17) yes 259 526 474
Trust in the National  no 327 529 471
Civil Protection yes 429 75.2 248
Headquarters
Trust in scientists- no 126 324 67.6
researchers yes 629 72.8 272
Trust in the media no 408 54.0 46.0
yes 347 778 22.2
Trust in the no 442 59.6 404
Government yes 310 73.6 264
Trust in the health no 231 48.0 52.0
care system yes 526 73.0 270
Disease or symptoms no 640 63.3 36.7
of COVID-19 yes 18 721 279
Assessment of SARS-  small or no risk 177 25.6 744
CoV-2 virus infection  significant risk 389 76.5 235
risk extreme risk 192 845 15.5

X2
test

¥=6.214
df=1
P=0013
2=71939
df=5
P<0.001

X' =4.644
df=4
P=0.326

x*=0.518
df=1
P=0472
¥2=10.207
df=3
P=0.017

' =17.069
df=5
P=0.004

©=21.107
df=1
P<0.001
X =40.691
df=1
P<0.001
’=87.528
df=1
P<0.001
¥=45.339
df=1
P<0.001
' =15.039
df=1
P<0.001
¥ =47185
df=1
P<0.001
=2.660
df=1
P=0.103
=195.345
df=12
P<0.001
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TABLE 5. Regression models assessing the likelihood of vaccination

Croat Med J. 2022;63:89-97

Constant
Sex

Age

Education

Material deprivation

Settlement size

Region

Childrenin the
household (0-17)

Trust in the National
Civil Protection
Headquarters

Trust in scientists-
researchers

Trust in the media

Trustin the
Government

Trust in the health
care system

Disease or symptoms
of COVID-19

Assessment of SARS-
CoV-2
virus infection risk

www.cmj.hr

male

female

18-24

25-34

35-44

45-54

55-64

65+

no secondary school

three-year vocational secondary school
four-year secondary school or grammar

secondary school
bachelor’s degree

master’s degree or higher

not materially deprived
materially deprived

up to 2,00

2001 to 10000

10001 to 80000
80001+

Slavonia

Central Croatia
Northern Croatia
Zagreb

Istria, Primorje, and Gorski Kotar

Dalmatia
no

yes
no
yes

no

yes
no
yes
no

yes
no

yes
no

yes

small or no risk
significant risk
extreme risk

Model 1

odds
ratio
0.042
1
1.715
3.349
7052
1.604
2.267
0.523
1
3.329
3.201
1.864

95% confidence

interval

1.215
1.723
3.583
0.874
1.262
0.285

1.685
1.515
1.038

0.936

0.783
1.021
1.078
0.713

0.578
0421
0.68
0.646
0.298

0.94

2422
6.511

13.88
2942
4.072
0.962

6.578
6.764
3.347

42

1.781
2.867
3468
2.221

171
1.6
2445
1.86
1.115

2.087

2]
<0.001

<0.001
<0.001
<0.001
0127
0.006
0.037

<0.001
0.002
0.037

0.074

0428
0.041
0.027
0.429

0.984
0.563
0.437
0.734
0.102

0.097

odds
ratio
012

1
1.662
1.202
3.191
0.673
1.353
0.524
1
2.301
3.118
1973

2.808
1

1

1.565
1.109
1.646
1.232

0.843
0.740
1.201

0.944
0.570

1.962

0.508

0.470

0.508

2.500

0.633

0452
10.517
1463

Model 2
95% confidence
interval
1.096 2519
0.53 2.726
1414 7.198
0.32 1417
0669 2736
0.262 1.048
0.989 5.355
1.288 7549
0.991 3927
1.189 6.633
0973 2.518
0.605 2.035
0.834  3.249
0636 2387
0448 1586
0.333 1.643
0.553  2.609
0.496 1.795
0.263 1.237
1.223 315
0.284 0909
0.273  0.808
0327 0789
1.366 4.575
0.381 1.051
0236  0.864
5705 19.388
0.854 2507

2]
0.003

0.017
0.660
0.005
0.297
0.400
0.068

0.053
0.012
0.053

0.019

0.065
0.738
0.151
0.536

0.596
0459
0.643

0.860
0.155

0.005

0.022

0.006

0.003

0.003

0.077

0.016
<0.001
0.166
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In the second model, when additional variables were in-
troduced, the indicators of the demographic set of vari-
ables changed somewhat. The groups that still had a high-
er odds ratio of hesitancy in comparison with reference
groups were women, 25-34-year-olds, persons with lower
levels of education, and members of households with chil-
dren (Table 5). However, differences with regards to set-
tlement size were no longer significant, whereas material
deprivation became a significant predictor (respondents
from materially deprived households were 1.6 times more
likely to be vaccine hesitant).

The model with all the observed variables had a predictivity
of 80.8%, with 90.2% precision in predicting vaccine accep-
tance and 64.2% precision in predicting vaccine hesitancy.

DISCUSSION

In the early spring of 2021, when this research was final-
ized, around 16% of the adult population in Croatia re-
ceived at least one dose of the COVID-19 vaccine. In this
study, the share of the adult population that was vaccine
hesitant was relatively high: around 18.7% of the popula-
tion was reluctant to be vaccinated (“likely not”) and 16.7%
was determined not to get vaccinated (‘definitely not”).
Among these groups, vaccine hesitancy was mostly a mat-
ter of distrust regarding the safety and effectiveness of the
COVID-19 vaccines. Similar findings regarding fears about
side effects and future negative effects of vaccines have
been noted in many previous studies, eg, in recent studies
from the UK (4) and Croatia (5). However, a large propor-
tion of our respondents also perceived vaccination against
COVID-19 as unnecessary due to the harmless nature of
the SARS-CoV-2 virus and to a preference for natural im-
munity. The latter could be more difficult to influence by a
campaign based solely on emphasizing vaccine safety and
outweighing the benefits over the risks, because these re-
spondents do not perceive any significant risk.

The analysis confirmed that vaccine hesitancy was more
prevalent among the following demographic groups, as
confirmed in many similar studies (2,4,6-8): young people,
women, persons with lower levels of education, members
of households with children, and inhabitants of smaller
settlements. These demographic groups should be target-
ed in a vaccination campaign. Vaccine hesitation is espe-
cially prevalent in the 25-34 age group. Previous research
has shown that the younger population in Croatia more of-
ten expresses negative attitudes about facemasks, exhibits
lower levels of protective behavior, has a lower risk percep-

tion regarding SARS-CoV-2 infection, and has a lower lev-
el of trust in the institutions responding to the pandemic
(9,10). Obviously, a special approach is needed in address-
ing this group because they are less prone to protective
measures and are more vaccine hesitant. Women were
also more prone to hesitation, although they were more
often the targets of public health campaigns because of
their greater compliance with public health directives and
the caregiver role in the family (11). Researchers attribute
women's higher hesitancy rate to multiple reasons, includ-
ing a lower propensity to take risks than men. In our study,
women perceived more often than men that vaccine was
not sufficiently safe. Misinformation about the effect of the
COVID-19 vaccine on fertility, as well as other risks (very
rare cases of thrombosis after vaccination), can be some of
the drivers of vaccine hesitancy among women.

The importance of public trust and credibility of actors (po-
litical institutions, the health care system, scientists) involved
in vaccination strategy/policy was indicated previously (12-
14). A study in UK (14) found that groups that were willing
to be vaccinated were more likely to trust the government’s
managing of the pandemic. According to our findings, (dis)
trust in institutions that respond to the pandemic was also a
significant factor in vaccine hesitation, which is an essential
element to consider when choosing dissemination chan-
nels and actors in communication campaigns. Although
distrust in all institutions increased the likelihood of hesita-
tion, the impact of distrust in scientists was particularly pro-
nounced. As many as two-thirds of respondents who did
not trust scientists were vaccine hesitant and those who dis-
trusted scientists were more than twice as likely to be vac-
cine hesitant. This clearly shows that the underlying causes
of hesitancy are distrust in scientific studies and scientific
arguments related to the effectiveness and safety of vac-
cines. The conclusion is that ad hoc educational campaigns
may not be an effective way of reducing vaccine hesitation
and increasing vaccine uptake. Other types of arguments
for vaccine acceptance should be sought — and indeed,
other types of communicators. For example, whereas vac-
cine hesitant groups were more likely to distrust the Nation-
al Civil Protection Headquarters, the health care system, sci-
entists-researchers, and the media, they were more likely to
trust the Government. This finding can be explained by the
fact that there are certain political factors that link trust in
the Government and attitudes toward vaccination among
some respondents. This has the implication that the Gov-
ernment, or the main ruling party, could disseminate pro-
vaccination messages more effectively to vaccine hesi-
tant groups through political channels.
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The strongest factor of hesitation in our study was per-
ceived low danger of COVID-19 infection. Previous studies
have found that perceiving COVID-19 infection as a high-
er risk/danger was associated with a higher acceptance of
the COVID-19 vaccine (14). The recent rise in COVID-19 in-
fections and deaths in Croatia (in October and November
2021) has been accompanied by an increase in the vac-
cine uptake (which can be interpreted as perception of
higher threat by individuals), as well as by the introduction
of obligatory COVID certificates for some professions. This
points to the conclusion that previous public communica-
tion about the dangers and the course of the pandemic
has failed, since a significant part of the population refused
to accept the severity of the disease and the broader ef-
fects of the pandemic. Namely, there have been dissonant
tones between different actors in the media and in the
public about the suitability of epidemiological measures
and the need for vaccination. Public discourse also primar-
ily emphasized certain groups as being vulnerable (older
people and persons with existing health conditions). This
may have contributed to the failure of previous public
communication by constructing a low risk perception in
certain social groups, as already noticed in studies (14,15).
Additionally, the narrative of social solidarity (“Think of oth-
ers, get vaccinated’, the official slogan of Croatian pro-vac-
cination campaign) was not successful among certain so-
cial groups. Of course, the asymmetric risk of illness with
regards to health and age has played a role, but also the
level of social solidarity among certain groups decreased
as the pandemic lasted. A communication strategy ex-
plaining the risks and dangers of the COVID-19 pandemic
therefore requires a nuanced approach that applies differ-
ent arguments depending on the age, sex, and education
level of the target groups.

This study has some limitations in terms of the generaliz-
ability of its findings. The study sample, although being na-
tional and representative for the Croatian adult population,
is not completely random. The article was based on data
collected in the second wave of a panel survey, with sig-
nificant self-selection effect. In addition, attitudes on vac-
cination can significantly change over time under the in-
fluence of changes in context (eg, new pandemic waves,
changes in public and media discourse, new information
about the safety and effectiveness of vaccines).

In conclusion, this study reveals several practical impli-
cations for public health policy. Our findings are coher-
ent with previous studies showing the link between
COVID-19 vaccine hesitancy and age, sex, education,
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urban/rural residence, ethnicity, as well as the link between
vaccine hesitancy and trust in institutions and, especially,
COVID-19 risk perception.

The findings suggest that vaccination campaigns should
be strategically focused on specific sociodemographic
groups that are more likely to be vaccine hesitant. They
should not only be conceived as educational campaigns,
or be focused on scientific arguments about safety and ef-
fectiveness of vaccine, and on the authority of science and
scientists, since vaccine-hesitant groups do not trust scien-
tists and experts. Additionally, the study findings suggest
that the previous approach to the public communication
of COVID-19 risks in Croatia should be revised to exclude
dissonant tones about the severity of disease in the media
and public.
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