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Abstract: Vaccine hesitancy and its determinants have been previously widely researched. Vaccine
hesitancy has been defined as a continuum of attitudes, ranging from accepting vaccines with doubts
to rejecting them. The present study aims to explore the heterogeneity of a childhood-vaccine-
hesitant group by using a person-oriented approach-latent profile analysis. A non-representative
cross-sectional sample of vaccine-hesitant Slovenians (N = 421, Mage = 35.21, 82.9% women) was
used to identify differences based on their reliance on personal research (“self” researching instead
of relying on science), overconfidence in knowledge, endorsement of conspiracy theories, comple-
mentary and alternative medicine, and trust in the healthcare system. The analysis revealed three
profiles of vaccine-hesitant individuals. The most hesitant profile—vaccine rejecting—expressed the
greatest reliance on personal research, expressed the highest endorsement of conspiracy theories
and complementary and alternative medicine, showed moderate overconfidence in their knowledge,
and expressed the highest levels of distrust in the healthcare system. We further found differences
in sociodemographic structure and that the identified profiles differed in their attitudes regarding
MMR, HPV, and Seasonal Influenza vaccinations. The present study demonstrates the heterogeneity
of the vaccine-hesitant community and offers insights into some of the traits, which are crucial for
designing pro-vaccine campaigns.

Keywords: vaccine hesitancy; heterogeneity; latent profile analysis; Slovenia; complementary and
alternative medicine (CAM); conspiracy theories; trust in healthcare system

1. Introduction

Vaccine hesitancy has been defined by prior research as a continuum of attitudes [1],
yet the individuals exhibiting vaccine-hesitant attitudes are often treated as a homogenous
group [2,3]. However, recent studies challenge this perspective, showing that treating
vaccine-hesitant people as a homogenous group, i.e., merely comparing vaccine hesitant
groups to non-vaccine hesitant groups, may limit the full understanding of the complexities
within vaccine-hesitant individuals [4-6]. Recent work by Howard [4] and Zhou et al. [5]
highlights the importance of a nuanced understanding of members of groups which express
reservations or fully oppose vaccinations. Specifically, Howard [4] studied a diverse
sample from several countries, including the United States, Portugal, Poland, United
Kingdom, Mexico, and Italy. The sample consisted of both vaccine-hesitant and non-
hesitant individuals, and eight distinct profiles were identified. Amongst vaccine-hesitant
individuals, a profile named ‘Distrusting’ emerged, characterized by concerns about vaccine
safety and efficacy, as well as politically conservative views, which demonstrated the least
willingness to vaccinate. Zhou et al. [5] classified vaccine-hesitant individuals from the
U.S. into five profiles based on their psychological characteristics, such as fear and disgust,
further underscoring the group’s complexity.

The present study aims to build on these insightful works by examining the within-
group heterogeneity of vaccine-hesitant individuals and investigating whether they differ
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based on the depth (i.e., intensity) of their hesitancy, specific attitudes about vaccines and
vaccination, attitudes towards specific vaccines (Measles, Mumps, and Rubella (MMR),
human papillomavirus (HPV), and Seasonal Influenza), and sociodemographic characteris-
tics. In addition, there is a lack of studies on vaccine-hesitant groups from East—Central
European countries, as most studies focus on Western countries. Examining this populace
is particularly critical, as several studies show that East and Central Europeans express
some of the highest levels of vaccine hesitancy worldwide [7,8].

2. Predictors of Vaccine Hesitancy

The previous literature has explored various predictors of vaccine hesitancy, including
positive attitudes towards complementary and alternative medicine [9,10], distrust in the
healthcare system [11,12], endorsement of conspiracy theories [13-15], engagement in per-
sonal research (information-seeking behavior on the Internet) [16,17], and overconfidence
in one’s knowledge [18]. While these studies offer valuable insights into the phenomenon
of vaccine hesitancy, much less is known about the different intensities of these beliefs
within the vaccine-hesitant population.

In the present study, we examined the predictors of vaccine hesitancy as latent indica-
tors upon which vaccine-hesitant individuals were classified into subgroups. The following
research question was posited:

Research Question 1: Do distinct profiles of vaccine hesitant individuals exist that
vary qualitatively and quantitatively in their endorsement of complementary and
alternative medicine, conspiracy theories, trust in the healthcare system, engage-
ment in “self” researching information, and overconfidence in their knowledge?

2.1. Sociodemographic Characteristics of Vaccine Hesitant Individuals

Research has identified several sociodemographic determinants of vaccine hesitancy,
including gender [19,20], age [21,22], lower income [3,23,24], lower education [25,26], and
political orientation [27-29]. It has also been established that determinants of vaccine
hesitancy vary across countries [7,30], further confirming the complexities of the vaccine-
hesitant population.

The importance of the need for a fine-grained investigation of vaccine-hesitant groups
and their traits was demonstrated by recent studies employing latent profile analysis (LPA),
which gave insights into the underlying sociodemographic characteristics among vaccine-
hesitant individuals. For instance, work by Hornsey et al. [31], Gravelle et al. [32], Lamot
et al. [6], and Howard [4] revealed differences in sociodemographic structures within
the vaccine-hesitant population, demonstrating the potential value of a more detailed,
subgroup-level analysis. Gravelle et al. [32], for instance, found that the youngest people
were the most polarized about vaccines, with strong feelings for or against vaccination.
In addition, individuals who were extremely conservative were more likely to be vaccine
hesitant or anti-vaccine.

Research Question 2: Do sociodemographic determinants (gender, age, education,
income, and political orientation) predict the profile membership of vaccine-
hesitant individuals?

2.2. Do Vaccine Hesitant Individuals Differ on Their Stance on Vaccination and Specific Vaccines?

Research on general populations demonstrates a clear association between vaccine
hesitancy and concerns about vaccine safety [33-35], the perceived efficacy of vaccines
for preventing infectious diseases [36-38], and the perceived role of vaccination for one’s
personal and public health [39].

However, less attention has been paid to such concerns within vaccine-hesitant groups.
For example, Howard [4] demonstrates that within-group differences do exist; specifically,
he found that the most vaccine-hesitant profile differed in terms of their mean score
regarding vaccine safety in comparison to the other identified profiles. This underscores
the complexity of vaccine attitudes and concerns within vaccine-hesitant individuals.
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While recent research has primarily focused on attitudes towards the COVID-19 vac-
cine due to the most recent pandemic [40—42], the pre-pandemic literature has also exam-
ined vaccine hesitancy related to the MMR, HPV, and Seasonal Influenza vaccines [43,44].
Weiss et al. [45] conducted a Latent Class Analysis of parents of young children and exam-
ined their attitudes towards MMR vaccination. The analysis identified three classes, two
of which expressed vaccine-hesitant and anti-vaccine sentiments. The “hesitant” group
doubted that vaccination is necessary (i.e., did not perceive the three diseases as threaten-
ing). On the other hand, the third identified class (the vaccine-rejecting one) more likely
agreed that immunization is an artificial intrusion into the natural immune system and
therefore wanted to vaccinate their children only if necessary.

Research Question 3: Do identified profiles differ in vaccine-related concerns
(vaccine safety, efficacy, and importance)?

Research Question 4: Do identified profiles differ in attitudes towards specific
vaccines (against MMR, HPV, and Seasonal Influenza)?

2.3. The Role of Information Sources in Understanding Vaccine Hesitancy

Finally, the present study explored the importance of information sources in shaping
vaccine attitudes among the vaccine-hesitant individuals. The sources where individuals
seek information about vaccines can greatly influence their perceptions and decisions,
ranging from mainstream media and healthcare providers to social networks and Internet
searches [46—48]. Charron et al. [46] found that greater vaccination intention was found
among individuals who obtained information about vaccines from healthcare professionals,
while vaccine hesitancy was associated with obtaining information from the Internet or
from relatives. Furthermore, Reno et al. [48] found that vaccine-hesitant individuals were
less likely to obtain information from the mainstream media and more likely to obtain
information from social media. However, there remains a gap in understanding how
obtaining information about vaccines from different sources differs among the subgroups
of the vaccine-hesitant population.

Research Question 5: Do identified profiles differ in the importance they give to
different information sources about vaccines?

3. Methods
3.1. Data Collection

The data were collected in November 2019 using the web-based survey platform 1ka
(https:/ /www.lka.si/ (accessed on 24 July 2024). A snowball sample strategy was used that
involved the social media networks Facebook and Twitter. According to Thornton et al. [49]
and King et al. [50], recruitment via social media is especially beneficial for addressing
difficult-to-reach communities. We thus used this sampling strategy to increase the number
of vaccine-hesitant people in our sample. However, because of the nature of this sampling
technique, the sample does not represent the entire Slovenian vaccine-hesitant population.

The data gathering procedure adhered strictly to the standards of the Helsinki Dec-
laration. Before they began filling out the questionnaire, respondents were given a
brief overview of the study and its aims. They were also informed that their partici-
pation was anonymous and voluntary and that they could opt out at any time. After
reading this information, participants proceeded to the questionnaire, confirming their
informed consent.

3.2. Participants

A total of 661 individuals from Slovenia completed the survey. Because we focused on
vaccine-hesitant individuals, we excluded participants who expressed positive attitudes
toward vaccines. This exclusion was determined based on their response to a question
about their attitudes toward vaccines. Individuals who responded with “All recommended
childhood vaccines should be given to all children who have no contraindications; I have
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no doubts about them” were removed from the sample, as their response did not indicate
any hesitancy towards childhood vaccines. Thus, our final sample included 421 vaccine-
hesitant individuals, all of whom were over 18 years old. The median age of the sample
was 35.21 years. The sample was predominantly composed of women (82.9%).

3.3. Measures
Latent Indicators

Several attitudes were measured to identify characteristics of vaccine-hesitant groups.
Attitudes towards complementary and alternative medicine were assessed through five
items from the Holistic Complementary and Alternative Health Questionnaire (HCAMQ),
for example, “It’s always worth trying complementary and alternative medicine before
going to the doctor” [51]. The respondents gave their answers on a 5-point Likert scale, with
options ranging from strongly disagree (1) to strongly agree (5). The scale demonstrated
great internal consistency (Cronbach’s alpha = 0.82).

Endorsement of conspiracy theories was measured with several items. We used two
items from the Generic Conspiracist Beliefs questionnaire, “Some important societal events
were the result of the actions of a small group secretly manipulating world events” and
“The spread of some viruses and diseases is the result of deliberate, covert efforts by certain
organizations” [52]. Next, the statement “The physical traces that airplanes leave in the
sky (i.e., chemtrails) are chemical traces or chemical weapons” was self-developed. We
also added the item “Vaccination programs are profit-motivated by the pharmaceutical
industry” due to some studies indicating a link between anti-vaccination attitudes and
beliefs about the pharmaceutical lobbying of vaccination programs [53]. Responses were
measured on a 5-point Likert scale (1 = strongly disagree, 5 = strongly agree). The four-item
construct demonstrated high internal reliability (Cronbach’s alpha = 0.82).

The reliance on personal research was tapped with the statement “Instead of relying
on science and scientists, it is better if an individual informs themselves before making
important decisions.” Responses were collected on a 4-point Likert scale (1 = strongly
disagree, 4 = strongly agree). Overconfidence was evaluated through the following two
statements: “I think my knowledge in general is comparable to the knowledge of doctors”,
and “I think my knowledge in general is comparable to the knowledge of scientists”.
Participants responded on a 5-point Likert scale (1 = strongly disagree, 5 = strongly agree).
The two variables were combined into a single item based on the median score (Spearman-
Brown’s coefficient = 0.86, p < 0.001).

3.4. Outcomes

The intensity of vaccine hesitancy was measured with the question “Which of the
following statements best describes your attitudes towards vaccination?” Possible answers
were (1) all recommended children’s vaccines should be given to all children who have no
contraindications; however, I have some reservations about them, (2) most recommended
children’s vaccines need to be given to children who have no contraindications, but not in all
cases and/or not for all vaccines that are in the vaccination program, (3) some recommended
children’s vaccines need to be given to children who have no contraindications, but in
most cases and/or not for the majority of vaccines that are in the vaccination program, and
(4) children should not be given any of the recommended vaccines [54].

We measured general attitudes toward vaccination with three items, “In general, I
think vaccines are effective”, “In general, I think vaccines are safe”, and “Vaccines are
important for the health of children”. The items were measured on a 5-point Likert scale
(1 = strongly disagree, 5 = strongly agree).

Attitudes towards specific vaccines were also examined. For the MMR vaccine, we
used the following statement “Scientific evidence shows that there is no link between
the MMR vaccine and autism” [55]. Attitudes towards there HPV vaccine were tapped
with “The current HPV vaccine can prevent the onset of cervical cancer” [56]. Attitudes
towards Seasonal Influenza vaccines were measured with the following statement: “I find
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the seasonal flu vaccine to be very safe” [25]. The respondents gave their answers on a
5-point Likert scale, ranging from strongly disagree (1) to strongly agree (5).

Finally, the importance of information sources about vaccines was measured on a
5-point scale (1 = not important at all; 5 = very important). Respondents rated the impor-
tance of the following information sources: doctor, family, friends, the National Institute of
Public Health, forums and websites, TV, newspapers, alternative healers (such as home-
opath and chiropractic), and social media.

3.5. Sociodemographic Predictors

The sociodemographic variables included in the analysis were gender (1 = male,
2 = female), age (in years), income (respondents wrote their income in EUR), education
(1 = uncompleted elementary education; 11 = PhD), and political orientation (0 = left;
10 = right).

3.6. Statistical Analyses

Latent profile analysis (LPA) was employed in our analyses. LPA is a statistical
method employed for identifying “latent” subgroups within a larger population based
on their characteristics. It enhances better understanding of the underlying structure of a
population and how different determinants may be related to group membership [57]. The
present paper used Mplus 8.3 for conducting LPA. Deciding the profile solution (i.e., the
number of profiles) included several model-fit statistics. Standard indicators used in LPA
include the Bayesian Information Criterion (BIC), Sample-adjusted Bayesian Information
Criterion (SABIC), Akaike’s Information Criterion (AIC), Bootstrap Likelihood Ratio test
(BLRT), Lo-Mendell-Rubin test (LMR), entropy, and posterior classification [58]. In this
study, special consideration was given to LMR and BLRT, which compare the ko model
with the k_; model. A significant value of the BLRT and LMR tests implies that the kg
solution is superior to the k_; solution. BIC and SABIC were also of particular interest—the
lower values of these criteria suggest a better model fit, as AIC and entropy have often
shown poor performance in selecting the correct number of classes [59]. Other criteria,
such as smallest profile size and interpretability, were also considered when determining
the number of profiles. As Ferguson et al. [57] emphasize, profiles comprising less than
5% of the sample might be misleading. Moreover, considerations were also made in
terms of interpretability, especially in evaluating if an additional profile offers new and
significant perspectives.

After deciding on the number of profiles, the analysis was carried out in SPSS 28.
Using class probabilities, we examined if there were quantitative differences among the
profiles in relation to the five latent variables. Predictors of profile membership were
analyzed using multinomial regression, while differences in vaccine attitudes between
profiles were examined with analysis of variance (ANOVA).

4. Results

Model fit statistics are presented in Table 1. The Bootstrap Likelihood Ratio test (BLRT)
indicated a five-profile solution, while the Lo-Mendell-Rubin (LMR) test suggested a
four-profile solution. When comparing the three- and four-profile solutions, we found that
the Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), and Sample-
Size Adjusted Bayesian Information Criterion (SA-BIC) did not decrease substantially.
Moreover, the three-profile solution yielded both higher entropy and a larger proportion of
the smallest class. Furthermore, we examined the interpretability of the profiles and found
that the additional profile in the four-profile solution did not differ substantially. Therefore,
considering all model fit indices, the principles of parsimony, and interpretability, we opted
for a three-profile solution.
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Table 1. Model fit statistics.

Profiles LL

AIC BIC SA-BIC Entropy LMR-p BLRT-p % Smallest Class

1

—2700.522

5421.044 5461.47 5429.737 / / / /

—2406.051

4844.102 4908.784 4858.011 0.85 <0.001 <0.001 32.5

—2324.466

4692.932 4781.87 4712.057 0.82 <0.001 <0.001 10.1

—2290.096

4636.191 4749.385 4660.532 0.76 <0.001 <0.001 7.8

—2278.810

4625.62 4763.069 4655.176 0.77 0.394 0.013 6.6

2
3
4
5
6

—2268.700

46174 4779.105 4652.173 0.8 0.171 0.05 0.7

Note. LL = Log-Likelihood. AIC = Akaike Information Criterion. BIC = Bayesian Information Criterion.
SA-BIC = Sample-Size Adjusted Bayesian Information Criterion. LMR-p = Lo-Mendell-Rubin Adjusted Likeli-
hood Ratio Test. BLRT-p = Bootstrap Likelihood Ratio Test. Bolded is the model solutions that shows the best
model fit.

ANOVA (Table 2) revealed statistically significant differences between profiles in
endorsement of complementary and alternative medicine (CAM) and conspiracy theories,
preference for self-research, trust in the healthcare system, and tendency toward overcon-
fidence in own knowledge. Post hoc comparisons using Tukey’s test, required because
of the unequal profile sizes, showed that all pairwise comparisons were significant at the
p < 0.001 level for both CAM and endorsement of conspiracy theories. Specifically, profile 1
showed a statistically significantly higher tendency to endorse CAM compared to profile 2,
although it was lower than profile 3. Regarding conspiracy theories, profile 3 was more
likely to uphold such theories than either profile 1 or profile 2, while the latter showed less
positive attitudes toward conspiracies compared to profile 1.

Table 2. Profile Means on latent indicators.

Profile 1 Profile 2 Profile 3

(n=184) n=41) (n =196)

M SD M SD M SD F (df) n?

CAM?

275.650 ***

3.22BC 0.55 222€C 0.56 4.19 056 — 0.62

(2, 416)

Conspiracy theories

b

318.506 ***

34BC 0.58 2.05€ 0.56 433 053 —— 0.65

(2, 145)

Personal research b

150.447 ***

2.64 BC 0.7 1.71¢ 0.78 352 059 0 0.5

(2,107.169)

Trust in HCS P

338.914 ***

235BC 0.57 3.46C€ 0.54 1.43 044 — 0.66

(2,109.023)

Overconfidence

b

41.247 ***

1.95¢€ 0.81 1.64€ 0.88 2.66 092 — 0.23

(2,109.02)

Note. 2 ANOVA. P Welch’s ANOVA. Letters in superscripts indicate significant pairwise comparisons.
CAM = complementary and alternative medicine. HCS = healthcare system. *** p < 0.001.

Further pairwise comparisons were examined using the Games—Howell post hoc test
to account for unequal group sizes and violation of the assumption of homogeneity of
variances when examining differences in personal research, trust in the healthcare system,
and overconfidence in knowledge. It was found that profile 2 was less inclined toward
personal research compared to profiles 1 and 3, with profile 3 showing the greatest tendency
among the three. In addition, profile 3 demonstrated the most negative attitudes toward the
healthcare system compared to profiles 1 and 2, with profile 1 showing a significantly more
positive attitudes than profile 2; all differences reached the p < 0.001 level. Finally, regarding
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overconfidence in knowledge, profile 3 showed significantly greater overconfidence in
own knowledge than profiles 1 or 2 (p < 0.001), while no significant difference was found
between profiles 1 and 2.

The three extracted profiles thus demonstrated unique patterns across CAM and
conspiracy theories endorsement, personal research, trust in the healthcare system, and
overconfidence in knowledge. The standardized values of the indicator variables for each
extracted profile are shown in Figure 1. A value of zero represents the sample mean,
whereas negative values represent scores below the sample mean and positive values
represent scores above the sample mean. The magnitude of these numbers shows the
distance from the sample mean in standard deviation units.

Conspiracy theories Personal research Trust in HCS Overconfidence

eeeeee Profile | emmmmmmProfile2 e ese Profile 3

Figure 1. Z-standardized values.

Profile 1, labeled Skeptics, consisted of 184 individuals who demonstrated moderate
trust in the healthcare system, low endorsement of both CAM and conspiracy theories,
lower reliance on personal research, and low overconfidence in knowledge. The second
profile (Conventionalists, n = 41) revealed a similar pattern to Skeptics, However, the two
notably differ in the magnitude of their attitudes. Specifically, profile 2 exhibited high trust
in the healthcare system and the lowest endorse=ment of CAM and conspiracies, personal
research, and overconfidence. Despite being the smallest profile, it is noteworthy that it dis-
played the highest trust in the healthcare system among the three vaccine-hesitant groups.
Lastly, profile 3 (Self-directed researchers, n = 196) was the largest profile and presented a
very different pattern from the previous two. Profile 3 revealed high endorsement of CAM
and conspiracy theories, a tendency towards personal research, distrust in the healthcare
system, and moderate overconfidence in knowledge.

Next, we were interested in whether gender, age, income, education, and political
orientation predict profile membership (Table 3). The multinomial logistic regression model
was statistically significant, outperforming the null model (x? (10) = 47,321, Nagelkerke
R% =0.14, p < 0.001). For profile 1 (Skeptics) membership, age, income, education, and
gender were significant predictors. Those who were younger (b = —0.03, p < 0.05), more
educated (b = 0.12, p < 0.05) and being of male gender (b = 1.27, p < 0.001) were more likely
to belong to profile 1 compared to profile 3 (Self-directed researchers), while income did
not significantly predict membership of profile 1.
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Table 3. Logistic regression of sociodemographic factors predicting profile membership.
B SE Wald p

Age —0.03 0.01 4.357 0.04

Gender (male) 1.27 0.36 12.624 <0.001
Profile 1 Education 0.12 0.06 4.306 0.04
Income 0 0 4.945 0.03
Political orientation —0.01 0.06 0.01 0.92
Age —0.00 0.02 0.025 0.87

Gender (male) 1.81 0.51 12.752 <0.001
Profile 2 Education 0.2 0.1 3.86 0.05
Income 0 0 2.015 0.16

Political orientation —0.35 0.1 13.382 <0.001

Note. Profile 3 (Self-directed researchers) is the reference category. B = unstandardized beta; SE = standard error;
Wald = Wald statistical test.

For Profile 2 (Conventionalists) membership, education, political orientation, and gen-
der were significant predictors. More educated individuals (b = 0.20, p < 0.05), individuals
with more leftist political orientations (b = 0.35, p < 0.001), and men (b = 1.81, p < 0.001)
were more likely to belong to this profile compared to profile 3. Age and income were not
significant predictors of this profile.

Figure 2 represents the results of the Chi-square test, which was used to examine
the differences among profiles in their intensity of vaccine hesitancy (Cramer’s V = 0.45,
p < 0.001). Profile 2 exhibited a weaker level of vaccine hesitancy, while profile 1 demon-
strated a moderate level of hesitancy. Profile 3, on the other hand, revealed the greatest
level of vaccine hesitation.

Children should not be given any of the recommended vaccines

Some recommended children's vaccines need to be given to children
who have no contraindications, but in most cases and/or not for the
majority of vaccines that are in the vaccination program

Most recommended children's vaccines need to be given to children
who have no contraindications, but not in all cases and/or not for all
vaccines that are in the vaccination program

All recommended children's vaccines should be given to all children
who have no contraindications. However, I have some reservations
about them.

71.9

18.9

6.6

o

m Profile I mProfile 2 Profile 3

Figure 2. Differences in the intensity of vaccine hesitancy among profiles.

We furthermore examined if the profiles differ in their attitudes towards vaccination
and specific vaccines (Table 4). The former was investigated through attitudes towards
efficacy, safety, and the importance of vaccines for one’s health. It was found that profile 1
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consistently displayed more neutral attitudes towards vaccination, profile 2 showed the
most positive attitudes, while profile 3 exhibited the most negative attitudes. Profiles 1
and 3 were the most skeptical about the safety of vaccines, (M = 2.56, SD = 1.28 and
M =1.24, SD = 0.63, respectively). Games-Howell post hoc comparisons indicated signifi-
cant differences across all groups on all measured variables, as denoted by the superscript
in the table.

Table 4. Differences between profiles in vaccine attitudes.

Profile 1 Profile 2 Profile 3
(A) (B) ©
M (SD) M (SD) M (SD) F (df) n?
. 168.455 ***
Efficacy 3.00 (1.25) BC 429 (0.90) © 163(1.00)0 —————— 0.39
(2,120.527)
. 257.162 ***
Attitudes towards Safety 2.56 (1.28) BC  3.93(0.78) € 124(063) —— 0.44
vaccination (2, 108.588)
201.427 ***
Importance 279 (1.32) BC 429 (0.95) € 142(080) ————— 0.43
(2,110.484)
189.177 ***
MMR 2.82(1.39) BC 429 (0.89) € 1.38(0.86) ——M ——— 0.42
(2,97.113)
Attitudes toward 91.483 ***
rudes towar HPV 256 (1.29)BC  358(1.15) € 133(081) ——————— 0.26
specific vaccines (2, 78.064)
148.688 ***
Seasonal Influenza  2.31 (1.17) B¢ 350 (1.11) € 1.13(051) ——— 0.43
(2,93.928)

Note. Presented is Welch’s ANOVA and Games-Howell post hoc test, due to non-homogeneity of variances and
unequal sizes of groups. Letters in superscripts indicate significant pairwise comparisons. *** p < 0.001.

Table 4 also shows differences in attitudes toward specific vaccines. Regarding the
MMR vaccine, profile 2 showed the most positive attitudes, profile 1 displayed more neutral
attitudes, and profile 3 expressed considerably negative attitudes towards this vaccine. The
results also suggest that, while profiles 1 and 2 show differences in their degree of positive
attitudes towards the MMR vaccine, both are more favorable when compared to profile
3. This pattern stayed consistent for the HPV and Seasonal Influenza vaccines; however,
we observed a slight variation in the degree of difference in attitudes between the profiles
across the different vaccines. This suggests that, while these groups can be characterized by
their overall attitudes towards vaccination, the specific vaccine in question may influence
the intensity of their attitudes. For instance, profile 1 scored 2.82 on the MMR vaccine and
2.31 on the Seasonal Influenza vaccine. Although both scores indicate a neutral stance,
there is a slight difference between them. Similarly, for profile 3, the mean score for the
HPV vaccine was 1.33, while, for the Seasonal Influenza vaccine, it was 1.13.

Lastly, levels of importance of different sources of information about vaccines were
examined across the three profiles (Figure 3). Profile 1 gave the highest level of importance
to information obtained by doctors (M = 3.74, SD = 0.93), family (M = 3.74, SD = 0.90),
friends (M = 3.68, SD = 0.81), and the National Institute of Public Health (M = 3.34,
SD = 0.98). This profile also exhibited a tendency towards confidence in alternative healers
(M =3.28, SD = 0.95) but only gave a moderate level of importance to information in forums
and websites (M = 3.09, SD = 0.92), social media (M = 2.68, SD = 0.98), and mainstream
media, namely TV (M = 2.60, SD = 0.99) and newspapers (M = 2.68, SD = 0.96).
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Doctor

Social media Family

//\

Alternative healers Friends

\ National Institute of

Newspapers Public Health
TV Forums, websites
e Profile 1 Profile 2 e Profile 3

Figure 3. Importance of different information sources about vaccination across profiles.

Profile 2 gave the highest level of importance to information obtained from doctors
(M = 4.27, SD = 0.87), followed by the National Institute of Public Health (M = 4.17,
SD = 0.77). Surprisingly, the importance of family and friends as a source of information
was slightly lower in this profile than in profile 1, with mean scores of 3.61 (SD = 0.74) and
3.46 (SD = 0.81), respectively. Online forums and websites, television, and newspapers
were less important, with all mean scores falling below 3.00. Notably, of the three profiles,
this group gave the lowest level of importance to information on social media (M = 2.17,
SD = 0.95) and alternative healers (M = 2.34, SD = 0.99).

Profile 3, on the other hand, gave the highest level of importance to alternative healers
(M =393, SD = 0.91), as well as a moderately high level of importance to forums and
websites (M = 3.41, SD = 0.99) and social media (M = 3.22, SD = 1.08). With mean scores
of 2.61 (SD =1.25), 3.55 (SD =1.10), and 3.50 (SD = 0.97), the importance of information
about vaccines from doctors, family, and friends was lower. Among the three profiles, the
importance of the National Institute of Public Health was the lowest (M = 2.18, SD = 1.22)
and the importance of the mainstream media was likewise low (M =2.08, SD = 1.11 for TV,
and M = 2.16, SD = 1.05 for newspaper).

5. Discussion

The present study aimed to explore the complexity of vaccine hesitancy using latent
profile analysis, which identified three distinct vaccine-hesitant profiles, namely Skeptics,
Conventionalists, and Self-directed researchers. These profiles were examined through trust
in the healthcare system, endorsement of complementary and alternative medicine, beliefs
in conspiracy theories, reliance on personal research, and sociodemographic variables.

We identified three distinct profiles in our study. Skeptics demonstrated moderate
trust in the healthcare system but had low endorsement of CAM and conspiracy theories
and relied less on personal research. They were typically older, higher-educated men,
with low overconfidence in their knowledge. Conventionalists showed the highest trust
in the healthcare system, minimal reliance on personal research, and low overconfidence.
This group included more educated individuals, men, and those with a leftist political
orientation. Self-directed researchers, in contrast, had the highest distrust in the healthcare
system, high endorsement of CAM and conspiracy theories, and high reliance on personal



Vaccines 2024, 12, 839

11 of 15

research. They also exhibited moderate overconfidence and the highest level of vaccine
hesitancy. Furthermore, attitudes toward vaccines varied among the profiles. Convention-
alists held positive views on vaccine efficacy, safety, and importance, Skeptics were neutral,
and Self-directed researchers had the most negative attitudes. Trust in information sources
also differed. Skeptics trusted doctors, family, friends, and the National Institute of Public
Health but had moderate trust in alternative healers and lower trust in social media and
mainstream media. Conventionalists prioritized doctors and the National Institute of Public
Health, with less emphasis on family and friends, and had the lowest reliance on social
media and alternative healers. Self-directed researchers, however, valued information from
alternative healers the most, followed by online forums and social media. Information from
doctors, family, and friends was less important, as was information about vaccines from
the National Institute of Public Health and mainstream media.

Vaccine hesitancy, especially more radical and opposing views of vaccines, were pre-
viously associated with trusting and obtaining information from social media [48], the
Internet, and relatives [46]. In our study, these information sources were common amongst
the “Self-directed researcher” category, which opposed vaccination the most. Interestingly,
Conventionalists and, to some extent, Skeptics both expressed the importance of infor-
mation from healthcare professionals, which was previously confirmed as an important
predictor for positive attitudes [46]. This raises the interesting question of what role the
intensity of beliefs and trust plays in vaccine hesitancy.

Furthermore, our study, similar to previous LPA research, underscores the importance
of sociodemographic characteristics in understanding vaccine hesitancy. Consistent with
findings from Howard [4] and Hornsey et al. [31], the profiles highlight significant sociode-
mographic distinctions, such as education level and age. For instance, Conventionalists
were generally higher-educated and older, aligning with Hornsey et al.’s [31] identification,
who also found that the profile expressing the most positive attitudes also consisted of
higher-educated individuals. In addition, our study confirms findings from Howard [4],
who noted that conservative political orientation was most common among the most
vaccine-hesitant profiles, and with Zhou et al. [5], who found that more liberal-leaning
individuals were less hesitant in comparison to conservatives, who were in the profile
which expressed the lowest vaccination intention.

Drawing similarities or differences based on other constructs is more challenging, as
the studies used different latent variables to identify profiles. However, we can partially
compare our results with those of Lamot et al. [6], who used satisfaction with the healthcare
system and endorsement of conspiracy theories as latent indicators. They found that
individuals who were the most conspiratorial and distrustful were also more opposed to
vaccination; this is consistent with our findings, where Self-directed researchers were the
most conspiratorial and had the highest levels of vaccine-rejection. Similarly, Park et al. [60]
reported the highest childhood vaccination intent within the profile of US mothers who
were the least distrustful of medical institutions. In a study of Hong Kong nurses, the
“skeptics” were the least likely to receive a vaccination and expressed the lowest levels of
institutional trust [61]. Among Italian healthcare workers, Portoghese et al. [62] found that
the highest levels of conspiracy beliefs were among the vaccine “rejector” and “hesitant”
profiles. Among UK adults, the profile least likely to receive a vaccination was “social media
users”, who, similarly to our findings, were most likely to obtain their health information
from social media compared to other profiles [63].

Even though the present study contributes to theoretical and practical understanding
of vaccine hesitancy, it has several limitations. First, the sample only included individuals
from Slovenia, which may limit the generalization of the results to other countries. Future
studies should use representative samples, including people from different regions, ages,
genders, educational levels, and socioeconomic backgrounds. Moreover, cultural factors
specific to Slovenia might have influenced these profiles. The Conventionalist profile
consisted of a very small sample (1 = 41), which may affect the robustness and reliability of
findings related to this group. Additionally, the study relied on self-reported data, which
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are subject to biases such as social desirability and recall bias. Next, causality cannot be
established due to the cross-sectional design of the study. Finally, the study focused on a
limited number of variables, potentially overlooking other relevant determinants and traits.
Future studies should include individuals’ characteristics, such as media use habits, the
impact of social media use, religious affiliation, and past vaccination experiences.

Future research studies should delve more into the observed gradient in belief intensity
between the profiles we detected, which suggests a promising avenue for further research.
It could also further explore which profiles emerge in different cultural and societal contexts
(i.e., replication of the numbers and characteristics of profiles in different cultural contexts).
In addition, future research endeavors should consider long-term follow-up surveys to
observe trends in vaccine hesitators, assess the effectiveness of interventions, and adjust
strategies in time.

Our results also provide potential avenues for targeted interventions that are tailored
to specific subgroups. Understanding the characteristics of vaccine-hesitant subgroups can
help public health communication and campaigns develop more effective and targeted in-
terventions. Skeptics, for example, who already express a certain level of trust in healthcare,
may be most receptive to messages from medical professionals. Given that Skeptics are
typically older, higher-educated men, interventions could focus on leveraging their existing
trust in healthcare professionals and providing detailed, evidence-based information to
address their specific concerns. Self-directed researchers may need a different approach
that addresses their specific concerns and distrust of traditional healthcare systems. This
group, characterized by high endorsement of CAM and conspiracy theories and moderate
overconfidence, could benefit from interventions involving trusted community figures or
alternative medicine experts who can bridge the gap between traditional and alternative
medicine perspectives. In addition, reaching out to younger women in this group through
online platforms and providing credible information that counteracts misinformation could
be effective.

Conventionalists, who have the highest trust in the healthcare system and tend to in-
clude more educated individuals with a left-leaning political orientation, may respond well
to public health messages that emphasize the collective benefits of vaccination. Campaigns
could focus on reinforcing their positive views on the efficacy, safety, and importance of
vaccines while leveraging their trust in physicians and public health institutions. Second,
the effectiveness of targeted interventions for each specific subgroup could then also be
examined, employing insights from our study. For instance, tailored communication strate-
gies could be tested to determine which messages and messengers are the most effective in
regard to changing attitudes and behaviors within each profile.

In conclusion, our findings not only further confirm the heterogeneous nature of
vaccine-hesitant groups but also offer critical insights for public health interventions. By
acknowledging the existence of distinct profiles within the vaccine-hesitant population,
strategies can be tailored to address the nuanced beliefs and attitudes of these subgroups
more effectively.
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