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Abstract

Aim This study investigated childhood vaccine hesitancy in two regions with different socioeconomic backgrounds in

Kayseri, Turkey.

Subject and methods The study population consisted of all people over 18 years of age admitted to two family health centers

(No 65 and 103) in a city center for any reason.

Results Participants living in the high socioeconomic status (SES) region had a significantly lower mean rating on the CVHQ
(Childhood Vaccine Hesitancy Questionnaire - see below) than those living in the low SES region.

Conclusion Vaccine hesitancy is the main reason for vaccine refusal. Therefore, authorities should provide adequate and
accurate information about the significance of vaccines to raise public awareness

Keywords Vaccines - Immunization schedule - Family health center - Vaccine refusal - Cross-sectional studies

Introduction

Vaccination is the most effective public health intervention
to prevent morbidity and mortality associated with infectious
diseases (Alsuwaidi et al. 2020). Vaccines contain weakened or
inactive parts of a particular organism (antigen) that triggers an
immune response within the body (Ergur 2020). According to
the World Health Organization (WHO), vaccination saves 2 to
3 million children each year from deadly diseases. It also esti-
mates that 1.5 million more deaths could be avoided if global
vaccination coverage improved (WHO 2019).

In 1980, the WHO launched the smallpox eradica-
tion program, which was a turning point in world history.
Smallpox was eradicated successfully in many countries.
Given the positive effects of vaccination on child health and
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development, the WHO launched the Expanded Program on
Immunization (EPI) in 1974 and started mass vaccination
against diphtheria, pertussis, tetanus, tuberculosis, polio, and
measles (Ozmert 2008). There was a significant decrease in
the reported number of measles cases from 257,790 in 1980
to 1.754 in 2000 in the Americas. The number of measles
cases also dropped from 851,849 in 1980 to 37,421 in 2000
in Europe (WHO 2020). Turkey launched the EPI in 1981
(Ozmert 2008) Having reported its last smallpox case in
1998, Turkey was certified polio-free by the WHO in 2002.
The significant reductions in reported cases of diphtheria,
pertussis, tetanus, measles, rubella, mumps, and chickenpox
and the eradication of smallpox and polio are the ultimate
proof of vaccine efficacy (Ergur 2020; Ozmert 2008).

Conceptual framework

Despite all the evidence, vaccine hesitancy and vaccine
refusal have been global challenges that have posed a sig-
nificant threat to the acceptance of vaccines and vaccination
programs, resulting in a significant reduction in childhood
immunization rates worldwide (Dubé et al. 2015). The
WHO defines vaccine hesitancy as “the delay in the accept-
ance or the refusal of vaccines despite their availability.”
Vaccine hesitancy is complex and context-specific, varying
across time, place, and vaccines. It is influenced by factors
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such as complacency, convenience, and confidence. People
with vaccine hesitancy are a heterogeneous group between
those who accept all vaccines and those who reject them all
(MacDonald and SAGE Working Group on Vaccine Hesi-
tancy 2015). The WHO established the Strategic Advisory
Group of Experts on Immunization (SAGE) to identify the
reasons behind the global rise of vaccine hesitancy. SAGE
grouped the reasons for vaccine hesitancy under three cat-
egories: (1) contextual influences, (2) individual and group
influences, and (3) vaccine/vaccination-specific issues.
Contextual influences address communication and media
environment, influential leaders, gatekeepers and anti- or
pro-vaccination lobbies, historical influences, sociodemo-
graphic characteristics, politics/policies, geographic barri-
ers, and the pharmaceutical industry. Individual and group
influences encompass experience with past vaccination,
beliefs, attitudes about health and prevention, knowledge/
awareness, trust in the health system and healthcare provid-
ers, personal experiences, risk/benefit, and social norms.
Vaccine/vaccination specific issues are concerned with risk/
benefit (scientific evidence), the introduction of a new vac-
cine or new formulation, mode of administration, design of
vaccination program /mode of delivery, reliability and/or
source of vaccine supply, vaccination schedule, costs, and
the role of healthcare professionals (MacDonald and SAGE
Working Group on Vaccine Hesitancy 2015).

The WHO reported that 23 million children missed out
on essential vaccines through routine immunization services
in 2020 due to vaccine hesitancy and vaccine refusal, which
are among the top ten global health issues (WHO 2019).
Bianco et al. (2019) found that a quarter of Italian parents
delayed and refused vaccinations for their children (24.6%)
(Bianco et al. 2019). Alsuwaidi et al. (2020) reported that the
prevalence of vaccine hesitancy among parents in the United
Arab Emirates was 36% (Alsuwaidi et al. 2020). Azizi et al.
(2017) determined that one in ten parents had childhood vac-
cine hesitancy (11.6%) (Azizi et al. 2017). Childhood vac-
cine hesitancy and vaccine refusal have also been a growing
problem in Turkey, causing low immunization rates. In 2011,
only 183 Turkish parents refused to have their children vac-
cinated. However, the number increased to 40 thousand in
2019 (Aygiin and Tortop 2020). The Turkish Demographic
and Health Survey (TNSA 2018) has reported two criti-
cal results. First, the rate of fully immunized children has
dropped to 67% since 2013. Second, only one in two chil-
dren 24-35 months of age has been vaccinated according to
the immunization schedule (TNSA 2018).

Turkey’s childhood immunization rate is expected
to fall below the critical level of 80% in 5 years unless
something is done about vaccine hesitancy and vaccine
refusal. Experts are concerned that epidemics will reap-
pear, inevitably leading to child deaths that could be
prevented by immunization (Nas et al. 2020). We need
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first to understand vaccine hesitancy and determine how
widespread and effective it is to protect and improve
public health and combat vaccine refusal. Moreover, if
we can identify the causes of vaccine hesitancy, we can
help authorities make the right decisions and introduce
the right policies to fight vaccine refusal (Bianco et al.
2019; Facciola et al. 2019).

The scope of the research and its contribution
to the literature

The WHO argues that sociodemographic characteristics
(age, education, income, health coverage, etc.) are the causes
of vaccine hesitancy and vaccine refusal (MacDonald and
SAGE Working Group on Vaccine Hesitancy 2015). The
social determinants of health are gender (female), place of
residence (city vs countryside), low education, low income,
unemployment, and health coverage status (Braveman and
Gottlieb 2014). Vaccination rates are lower, and vaccine
hesitancy or refusal is higher in rural areas than in urban
areas. Moreover, people living in rural areas with a low soci-
oeconomic status (SES) are less likely to access immuniza-
tion services than those living in urban areas (Al-lela et al.
2011; Awadh et al. 2014; Okafor et al. 2015). This study
investigated the effect of sociodemographic characteristics
(gender, education level, income, health coverage status,
etc.) on childhood vaccine hesitancy. Therefore, we focused
on two regions with different sociodemographic charac-
teristics. Most research on childhood vaccine hesitancy in
Turkey has recruited parents or patients (Giineg 2020; Evran
and Bozkurt 2020; Kaydirak et al. 2020). However, there
is limited research on childhood vaccine hesitancy in the
Turkish public.

Therefore, this study sought answers to two questions:
(1) What do people living in two regions with different
socioeconomic backgrounds in the city center of Kayseri
think about childhood vaccines? and (2) what factors affect
childhood vaccine hesitancy? We believe that our results
will contribute to the literature and help authorities develop
optimal public health strategies to improve overall vaccina-
tion coverage.

Methods
Research purpose and type

This descriptive and cross-sectional study aimed to deter-
mine what people from two regions with different socio-
economic backgrounds in the city center of Kayseri thought
about childhood vaccines and what factors affected their
childhood vaccine hesitancy.
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Setting, sample, and population

The study population consisted of all people over 18 years
of age admitted to two family health centers (No 65 and 103)
in the city center of Kayseri, Turkey. Kayseri was the city
of choice because no earlier research on community-based
childhood vaccine hesitancy has been conducted there. We
selected FHC regions based on socioeconomic status. Fam-
ily Health Center No. 65 is located in a high-SES region
close to the city center (Region 1: SES=high). Family Health
Center No. 103 is located in a low-SES region far from the
city center (Region 2: SES=low). The two regions have
similar populations (Region 1: 23,528 persons & Region 2:
21,500 persons). Family Health Center No. 65 has 12 physi-
cians and 12 family healthcare professionals. Family Health
Center No. 103 has 13 physicians and 13 family healthcare
professionals. A rule of thumb for determining the sample
size is recruiting an absolute minimum of ten participants
per predictor variable for regression equations with six or
more predictor variables. However, researchers recommend
recruiting 30 participants per predictor variable for a bet-
ter representation. Therefore, the target sample consisted of
500 participants [30x15 (number of variables) +50 (in case
of missing data)] ( Polit and Beck 2017). We reached 557
people. A multiple regression analysis was performed for
analysis. Researchers recommend recruiting 10-20 partici-
pants for each independent variable in a multiple regression
analysis (Cokluk 2010). The sample was large enough for
the multiple regression analysis as well.

Data collection tools

The data were collected using a personal information form
and a Childhood Vaccine Hesitancy Questionnaire (Azizi
et al. 2017; Bianco et al. 2019; Napolitano et al. 2018).

Personal information form

The personal information form was based on a literature
review conducted by the researchers. The form consisted
of 15 items on age, gender, marital status, education level,
health coverage status, etc.

Childhood vaccine hesitancy questionnaire

The Childhood Vaccine Hesitancy Questionnaire (CVHQ)
was developed by the researchers to identify the reasons for
childhood vaccine hesitancy (Aygiin and Tortop 2020; Azizi
et al. 2017; Bianco et al. 2019). The questionnaire consisted
of 11 positive and 16 negative items rated on a five-point
Likert-type scale (5 = Strongly agree, 4 = Agree, 3 = Unde-
cided, 2 = Disagree, 1 = Strongly Disagree). The negative
items are reverse scored. The total score ranges from 27 to

135, with higher scores indicating higher levels of child-
hood vaccine hesitancy. Five experts with Ph.D. degrees in
the department of public medical health and public health
nursing checked the questionnaire for relevance and intel-
ligibility. The experts assessed each item's necessity, intelli-
gibility/clarity, and relevance using a four-point rating scale
(1 = very relevant, 2 = relevant but needs minor alteration,
3 = in need of revision, 4 = not relevant) (Davis 1992). The
content validity index (CVI) was calculated by dividing the
total score of each item by the total number of experts. The
minimum index value for an item to be valid is greater than
0.80 (Davis 1992). Each item had a CVI of 0.89 to 1.00.
Therefore, no items were removed from the questionnaire. A
pilot study was conducted with 40 participants over 18 years
of age. No modification was made to the items based on
the pilot study results. The questionnaire had a Cronbach’s
alpha of 0.84 after the pilot study. A general rule of thumb is
that robust scientific instruments should have a Cronbach's
Alpha of at least 0.70 (Sencan 2005). The questionnaire had
a Cronbach’s alpha of 0.87.

Data collection

Participation was voluntary. The data were collected by a
pollster in FHCs No 65 and 103 between December 2021
and January 2022. The researchers informed the pollster
about the research content, survey questions, and data col-
lection strategy. Data collection lasted 5—6 minutes.

Inclusion and exclusion criteria

The inclusion criteria were (1) admitting to FHCs No 65
and 103 for a reason, (2) volunteering to participate, and (3)
being over 18 years of age. Patients who failed to meet these
inclusion criteria were excluded.

Research questions, dependent and independent
variables, and research hypotheses

The research questions are as follows:

1) What do participants think about childhood vaccination?
2) What factors affect participants’ childhood vaccine hesi-
tancy?

The independent variables were sociodemographic char-
acteristics. The dependent variable was the total CVHQ
score. The research hypothesis was as follows:

HO: There is no significant difference in the total CVHQ
scores between participants from Regions 1 and 2.
H1: There is a significant difference in the total CVHQ
scores between participants from Regions 1 and 2.
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Data analysis

The data were analyzed using the Statistical Package for
Social Sciences (SPSS, v 25.0) at a significance level of
0.05. Number, percentage, and mean were used for descrip-
tive data. The chi-square test was used to compare the groups
based on sociodemographic and introductory characteristics.
The Kolmogorov—Smirnov test was used for normality test-
ing. The results showed that the data were normally distrib-
uted. Therefore, parametric tests were used for analysis. An
independent groups #-test was used to compare two groups,
while one-way analysis of variance (ANOVA) was used to
compare more than two groups. A Tukey's test was used for
pairwise group comparisons to determine the source of dif-
ferences. No missing data completion method was used. A
multiple regression analysis (enter method) was performed
to determine whether participants’ sociodemographic char-
acteristics predicted their vaccine hesitancy. The categorical
variables in the model were converted into dummy variables.
Table 5 shows the variables coded as zero (0).

Results

Table 1 shows all participants’ sociodemographic and intro-
ductory characteristics. More than half the participants were
women (64.1%) and married (79%). Less than half the par-
ticipants had bachelor's degrees (44%). Half the participants
had high SES (50.6%). More than half the participants had
children or grandchildren younger than 5 years (76.1%).
Most participants from Region 1 were women (76.4%),
while almost half the participants from Region 2 were men
(47.6%). Participants from Region 1 were better educated
than those from Region 2. Sixteen participants from Region
1 had extended families (5.9%), whereas 36 participants
from Region 2 had extended families (12.6%) (p < 0.05)
(Table 1).

Table 2 shows all participants’ views on vaccines and
vaccine history. Most participants stated that they knew
enough about vaccines (83.7%). More than half the partici-
pants noted that they had had a flu shot (68.9%). The major-
ity of the participants remarked that they had their children
vaccinated according to the immunization calendar (82.9%).
Significantly more participants from Region 1 stated that
they knew enough about vaccines than those from Region 2
(p = 0.004) (Table 2).

Figure 1 shows all participants’ beliefs in the necessity of
childhood vaccines. More than half the participants believed
that vaccines were absolutely necessary (69.1%). Less than
a quarter of the participants believed that some vaccines
were necessary (17.4%). Twelve participants did not believe
vaccines were necessary (2.2%). Sixty-three participants had
no idea (11.3%).
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Table 3 shows the distribution of CVHQ scores by soci-
odemographic and introductory characteristics. Participants
from Region 1 had a significantly lower mean CVHQ score
than those from Region 2 (p < 0.001). Female participants
had a significantly lower mean CVHQ score than their
male counterparts (p = 0.017). Participants with bachelor’s
degrees had a significantly lower mean CVHQ score than
those with lower degrees (p < 0.001). Married participants
had a significantly lower mean CVHQ score than their sin-
gle counterparts (p = 0.009). Participants with healthcare
professional family members had a significantly lower mean
CVHQ score than those without healthcare professional fam-
ily members (p < 0.001). Participants with nuclear families
had a significantly lower mean CVHQ score than those with
extended or broken families (p = 0.030) (Table 3).

Table 4 shows the distribution of participants’ CVHQ
scores by their views on vaccines and vaccination history.
Participants who knew enough about vaccines had a sig-
nificantly lower mean CVHQ score than those who did
not (p < 0.001). Participants who had had a flu shot had
a significantly lower mean CVHQ score than those who
had not (p < 0.001). Participants who had their children
vaccinated according to the immunization calendar had a
significantly lower mean CVHQ score than those who had
not (p < 0.001). Participants who believed vaccines were
necessary had a significantly lower mean CVHQ score than
those who did not (p < 0.001) (Table 4).

Participants had a mean CVHQ score of 61.4 + 13.7. A
multiple regression analysis (enter method) was performed
to determine the effect of the independent variables on the
dependent variable. Living in Region 1 (f = 0.079), having
a bachelor’s degrep = (f = 0.235), having a family member
as a healthcare professional (f = 0.082), knowing enough
about vaccines (p = 0.226), believing that all vaccines are
necessary (f = 0.324), and having had a flu shot (f = 0.121)
reduced the CVHQ scores by 2.1, 6.4, 2.5, 8.4, 9.6, and 3.6
points respectively. These variables accounted for 60% of
the total variance (Table 5).

Discussion

This study investigated the prevalence of vaccine hesi-
tancy among two regions with different socioeconomic
backgrounds in Kayseri, Turkey. The sample consisted of
557 participants over 18 years of age admitted to two fam-
ily health centers (No 65 and 103) in the city center for
any reason. The study had two objectives: (1) determin-
ing what participants thought about childhood vaccines
and (2) identifying the reasons behind vaccine hesitancy.
Most participants from Region 1 were women (76.4%),
while almost half the participants from Region 2 were men
(47.6%). Participants from Region 1 were better educated
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Tablf” Sociodemographi.c . Characteristics Region 1 (SES: high) Region 2 (SES: low) Total
and introductory characteristics
(n=557) Gender
Female 207 76.4 150 524 357 64.1
Male 64 23.6 136 47.6 200 35.9
*Test value: 34.642, p < 0.001
Education (degree)
Literate 12 4.4 48 16.8 60 10.8
Primary school 29 10.7 57 19.9 86 15.4
High school 84 31.0 82 28.7 166 29.8
Bachelor’s 146 53.9 99 34.6 245 44.0
**Test value: 39.381, p < 0.001
Marital status
Single 40 14.8 77 73.1 117 21.0
Married 231 85.2 209 26.9 440 79.0
*Test value: 12.406, p < 0.001
Health coverage
Yes 246 90.8 272 95.1 518 93.0
No 25 9.2 14 4.9 39 7.0
*Test value: 3.369, p = 0.066
Economic status
High 146 53.9 136 46.7 282 50.6
Middle 113 41.7 116 40.6 229 41.1
Low 12 4.4 34 11.9 46 8.3
**Test value: 10.519, p = 0.005
Family type
Nuclear 241 88.9 240 83.9 481 86.4
Extended 16 59 36 12.6 52 9.3
Broken 14 52 10 35 24 43
**Test value: 7.963, p < 0.019
Family member as a healthcare professional
Yes 56 20.7 80 28.0 136 244
No 215 79.3 206 72.0 421 75.6
*Test value: 4.027, p < 0.045
Child/grandchild under 5 years of age
Yes 98 36.2 172 39.9 345 61.9
No 179 63.8 114 60.1 212 38.1

*Test value: 0.807, p < 0.369

*Pearson’s chi-square

**Yates-corrected chi-square

than those from Region 2. Participants from Region
1 had a better income than those from Region 2. Both
regions were similar in terms of health coverage status
and the number of children/grandchildren under 5 years
of age. According to the TNSA (2018), (1) health cover-
age is less common in rural areas than in urban areas in
Turkey, (2) people living in rural areas have more chil-
dren than those living in urban areas, (3) people living in
urban areas have a higher income and education level than
those living in rural areas. Our results showed that Tur-
key's rural and urban areas were similar in terms of some
sociodemographic characteristics, such as education and
income. More participants from Region 1 knew enough

about vaccines than those from Region 2. This is probably
because the former were better educated than the latter.
Gender, marital status, and family type did not affect
participants' CVHQ scores. However, region and education
affected their CVHQ scores. In other words, participants
from Region 1 had a significantly lower mean CVHQ score
than those from Region 2. Participants with bachelor’s
degrees had a significantly lower mean CVHQ score than
those with lower degrees (Table 5). This is probably because
participants from Region 1 were better educated than those
from Region 2. People with higher education levels are less
hesitant to have vaccines because they are more likely to be
informed about health, vaccines, and immunization. Azizi
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Table 2 Participants’ views on

- . . Characteristics Region 1 (SES: high) Region 2 (SES: low) Total
vaccines and vaccine history
(n=557) Knowing enough about vaccines
Yes 57 21.0 34 11.9 91 83.7
No 214 79.0 252 88.1 466 16.3
*Test value: 8.514, p = 0.004
Having a flu shot
Yes 77 28.4 96 33.6 384 68.9
No 194 71.6 190 66.4 173 31.1
*Test value: 1.726, p = 0.189
Having your children vaccinated according to the immunization calendar
Yes 216 79.7 246 86.0 462 82.9
No 22 8.1 21 7.3 43 7.7
No child 33 12.2 19 6.6 52 9.3

**Test value: 5.340 p = 0.069

*Pearson’s chi-square

**Yates-corrected chi-square

Fig. 1 Participants’ views on
the necessity of childhood
vaccines
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et al. (2017) found that younger parents who had no or less
experience with childhood vaccination were more vaccine-
hesitant (Azizi et al. 2017). However, the researchers did not
detect an association between vaccine hesitancy and ethnic
background, gender, and family income. Napolitano et al.
(2018) determined that age and education were negatively cor-
related with vaccine hesitancy The differences in the results
may be due to cultural differences ( Napolitano et al. 2018).
Participants who believed vaccines were necessary had
a significantly lower mean CVHQ score than those who did
not (Table 3). Believing that all vaccines were necessary
was an important predictor of vaccine hesitancy (Table 5).
Vaccines have eradicated many childhood diseases (Salmon
et al. 2015). The immunization programs have been so effec-
tive that most people, especially young people, have little to
no experience with vaccine-preventable diseases. In other
words, some people may think that vaccines are unneces-
sary because vaccine-preventable diseases have been virtu-
ally eliminated from the face of the earth (Cella et al. 2020).

@ Springer

People living in countries with high vaccination rates may
think that herd immunity can be achieved even without them
getting vaccinated, or they may think that they do not need
to get vaccinated because nothing bad will happen to them
or their children. This may affect their opinions about vac-
cines and vaccine acceptance (Diaz Crescitelli et al. 2020;
Facciola et al. 2019; Salmon et al. 2015). People who think
they are at low risk for infectious diseases are more likely
to have negative attitudes towards vaccines and refuse to get
their children vaccinated. Minimizing perceived vaccine-
associated risks is related to the reduced importance of herd
immunity (Cella et al. 2020; Diaz Crescitelli et al. 2020).
People's views on the importance and necessity of vac-
cines make them less or more vaccine-hesitant. Therefore,
authorities should inform people about the health benefits
of vaccines. Healthcare professionals and institutions should
collaborate and use print and visual media effectively to
raise public awareness of the necessity and importance of
vaccines (Larson et al. 2014).
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Table 3 Distribution of CVHQ scores by sociodemographic and
introductory characteristics (n = 557)

Table 4 The distribution of participants’ CVHQ scores by their views
on vaccines and vaccination history (n = 557)

Characteristics Mean + SD  Test value and p Characteristics Mean + SD  Test value and p

Region Knowing enough about vaccines
Region 1 (SES: high) 589+ 140 t=-4.163 Yes 497+ 144 t=9.599
Region 2 (SES: low) 63.7+13.1 p<0.001 No 63.7+124 p<0.001

Gender Having a flu shot
Female 60.4 +13.4 t=2.405 Evet 577 +129  t=4373
Male 633+ 142 p=0017 No 63.1 +13.8 p<0.001

. Having their children vaccinated according to the immunization

Education (degree)* *

Literate' 663+ 124 F=24.076 calendar

rera ) okt E st Yes 614+ 133 F=10474
Primary school 65.5+ 109 p<0.001 No 68.6+13.9 p<0.001
High school? 65.31 +£2.3 No child 559+ 154
Bachelor’s* 56.2 +14.2 Believing vaccines are necessary**

Marital status Yes, absolutely necessary' 57.8+13.6 F=33.735
Single 643 + 140 t=-2.608 No, not all of them are 67.9 £ 10.7 p<0.001
Married 60.3+ 13.6 p=0.009 necessary’ 75.1 £ 10.5

No need for vaccination’ 704 +9.8

Health coverage 4

No idea
Yes 61.5+13.8 t=0.350
No 60.7+13.0 p=0.729 ¥2>1,3,1,2>3

Economic status ##] <2,3,4
High 60.6 + 149 F=1.018
Middle 624+ 128 p=0.362
Low 61.6 £ 10.5 their children vaccinated (Facciola et al. 2019). People who

Family type** learn about vaccines from their friends or online platforms

1 . . . .
Nuclear ) 60.8 +14.0 F=3.545 (Diaz Crescitelli et al. 2020) and those exposed to anti-vax
Extended 65.8+9.6 p=0.030 lebriti televisi h . d ticl
Broken 640 1 143 celebri 1esj elevision s : ows,'magazme.s, an r?ews artic e.s

. . are more likely to turn into either vaccine-hesitant or anti-

Healthcare professional family member A ) ) .

Yes 5744146 t=—3.968 vaxxers (Siddiqui et al. 2013). Vaccms:-hesua.ncy is more
No 627 +132 p<0.001 prevalent among people who trust social media platforms

Child/grandchild under 5 years of age more than they trust pediatricians about vaccines (Alsuwaidi
Yes 613 +137 t=-0.170 et al. 2020). Moreover, the Internet is filled with anti-vax
No 615138 p=0.865 books and advertisements on complementary and alterna-

tive medicines, such as hijamat, acupuncture, organic honey,

*4<1,2,3 . C e . .

“1<23 organic product, herbs, etc. (Siddiqui et al. 2013). Given that

<2,

Participants who knew enough about vaccines had a sig-
nificantly lower mean CVHQ score than those who did not
(Table 3). Knowing enough about vaccines was an impor-
tant predictor of vaccine hesitancy (Table 5). Research also
shows that people with sufficient knowledge about vaccines
are less likely to be vaccine-hesitant or anti-vaxxers (Facciola
et al. 2019; Sadaf et al. 2013). Participants who knew enough
about vaccines were less vaccine-hesitant probably because
they knew about vaccines' content, necessity, and safety, vac-
cine production and patenting, and the impact of vaccines
on public health. False information travels faster on social
media than fact-checking efforts can keep up. It is critical
to access the right information about vaccines (Bianco et al.
2019) because misinformation and the active propaganda of
anti-vaccination movements cause an increase in the number
of people who deliberately refuse to have vaccinated or have

we live in an information age, authorities should put much
more effort into ensuring that the public has access to the
right information about vaccines and vaccination programs
because people who have the right information about vac-
cines are more likely to accept them. Healthcare professionals
should inform people about vaccines.

Participants who had family members working as health-
care professionals had a significantly lower mean CVHQ
score than those who did not (Table 3). Having a family
member as a healthcare professional was a significant pre-
dictor of vaccine hesitancy (Table 5). All healthcare pro-
fessionals, especially primary healthcare professionals, are
responsible for providing information on childhood immuni-
zations. They also play a key role in people’s decisions about
vaccinations (Omer et al. 2009). Research shows that people
who trust the information they receive from healthcare pro-
fessionals about vaccines are more likely to develop positive
attitudes towards vaccination (Gualano et al. 2018; Kennedy
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Table 5 Multiple regression analysis results

Variable B SE Beta T-test P-value
Region (0: SES-high) 2.165 1.047 0.079 2.068 0.039
Gender (0: female) 1.600 1.051 0.056 1.522 0.129
Education (0: bachelor’s) 6.471 1.049 0.235 6.167 0.000
Marital status (0: married ) 1.915 1.275 0.057 1.502 0.134
Family type (0: nuclear) 1.524 1.469 0.038 1.038 0.300
Family member as a healthcare professional (0: yes) 2.585 1.149 0.082 2.250 0.025
Knowing enough about vaccines (0: yes) 8.424 1.405 0.226 5.996 0.000
Believing all vaccines are necessary (0: yes, absolutely) 9.625 1.074 0.324 8.961 0.000
Having their children vaccinated according to the immuniza- 0.114 1.377 0.003 0.083 0.934
tion calendar (0: regularly)
Having had a flu shot (0: yes) 3.697 1.093 0.121 3.383 0.001
R =0.596 R*=0.356 F=28.799 p <0.001

Abbreviations: SE, standard error; 3, standardized regression coefficient.

Durbin—Watson = 1.592
R = 0.596 R*= 0.356 Adjusted R?= 34.3%

* The significance level was accepted as p < 0.05.

et al. 2011). Napolitano et al. (2018) determined that vac-
cine hesitancy was less common among parents working as
healthcare professionals. Therefore, healthcare professionals
are responsible for informing the public, especially parents,
about the health benefits of vaccines (Napolitano et al. 2018).
Vaccine hesitancy is less common among people who are
informed by healthcare professionals (Charron et al. 2020).
Vaccine hesitancy was less common among our participants
who had family members working as healthcare professionals.
This is probably because those participants are in communica-
tion with their healthcare professional family members, asking
them questions about vaccines and vaccination programs, and
therefore, they have the chance to get direct information about
issues surrounding vaccines. Healthcare professionals should
inform people about childhood vaccinations, answer their
questions based on scientific evidence, and receive feedback
(Alsuwaidi et al. 2020). Moreover, healthcare professionals
should keep pace with advances in vaccine technology and be
open to communication in order to reduce the prevalence of
childhood vaccine hesitancy (Alsuwaidi et al. 2020; Gualano
et al. 2018; Yorulmaz and Karadeniz 2022).

Participants who had flu shots had a significantly lower mean
CVHQ score than those who did not (Table 3). Having a flu shot
was a significant predictor of vaccine hesitancy (Table 5). Sea-
sonal flu is a global health problem responsible for thousands of
deaths and billions of dollars of economic loss. Flu shots reduce
the burden of disease, work and economic losses, and deaths.
Expanding flu vaccine coverage is a global goal (Nyhan and
Reifler 2015). High hesitancy to both general vaccines and flu
shots is associated with low rates of flu shot coverage (Quinn
et al. 2019). People who refuse to get flu shots always have more
negative attitudes toward vaccines and are more suspicious about
the accuracy of the information they receive from healthcare
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professionals (Gorman et al. 2020). People with low vaccine
hesitancy are more likely to trust vaccines and get their flu shots.
Authorities should inform people about vaccines to persuade
them to get flu shots. Informing people about vaccines can also
encourage them to get vaccines not included in the national
immunization program (influenza, rotavirus, meningococcus,
et.), resulting in reduced disease burden and economic losses.
More than half the participants believed that vaccines
were absolutely necessary (69.1%). Less than a quarter of
the participants believed that some vaccines were necessary
(17.4%). Twelve participants believed vaccines were unnec-
essary (2.2%). Sixty-three participants had no idea (11.3%)
(Fig. 1), suggesting that three in ten participants are at high
risk of vaccine hesitancy and refusal. People who do not
believe vaccines are necessary are more likely to refuse to
get vaccinated. Epidemics may break out again (mumps,
measles, etc.) if herd immunity drops below 90-95% (Lee
et al. 2016), which is quite disconcerting. Therefore, authori-
ties should inform people with vaccine hesitancy about the
health benefits of vaccines in order to reduce the prevalence
of vaccine hesitancy and vaccine refusal and to protect and
improve public health (MacDonald and SAGE Working
Group on Vaccine Hesitancy 2015; Marshall et al. 2018).
Our results indicated that the prevalence of childhood vac-
cine hesitancy varied from region to region, rejecting Hypothe-
sis HO. Living in a high-SES region, having a bachelor’s degree,
having a family member as a healthcare professional, knowing
enough about vaccines, believing all vaccines are necessary,
and having had a flu shot affected participants' CVHQ scores.
Believing all vaccines are necessary, knowing enough about
vaccines, and having a bachelor’s degree reduced the CVHQ
scores by 9.6, 8.4, and 6.4 points respectively. Authorities
should inform the public about vaccines to prevent childhood
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vaccine hesitancy and vaccine refusal and protect and improve
public health. Therefore, healthcare professionals and educators
should address the topics of the content of vaccines, the safety
of vaccines, the importance and effectiveness of vaccines, the
effect of vaccines on the course of infectious diseases, the dis-
covery of vaccines, and the course of childhood infectious dis-
eases from past to present (Larson et al. 2014).

Study limitations

This study had four limitations. First, the sample was recruited
only from two FHCs in the city center of Kayseri, Turkey.
Second, the results may not fully reflect the thoughts of people
who are hesitant about childhood vaccinations and think that
childhood vaccinations are unnecessary because anti-vaxxers
probably do not seek healthcare services or would not want to
participate in the study. Third, people might have been admit-
ted to the FHCs only for emergencies due to the COVID-19
pandemic. Fourth, the results are sample-specific and cannot
be generalized to the whole population.

Conclusion

This study had two objectives: (1) focusing on what people
from two socioeconomically different regions of Kayseri,
Turkey, thought about childhood vaccines and (2) determin-
ing the prevalence of vaccine hesitancy. The results showed
that participants were moderately hesitant about childhood
vaccines (mean: 61.4 + 13.7, min: 27, max: 135). Most par-
ticipants believed that childhood vaccines were necessary
and knew enough about them. Believing that all vaccines
are necessary, knowing enough about vaccines, having a
bachelor’s degree, having a family member working as a
healthcare professional, and having had a flu shot signifi-
cantly reduced childhood vaccine hesitancy.

Our results are consistent with earlier research and contribute
to the literature. Authorities should provide people with com-
munity-based education and information programs to prevent
vaccine hesitancy and vaccine refusal. Healthcare professionals
should inform people more about vaccines' effectiveness and
health benefits. The Turkish Ministry of Health should use mass
media and public service announcements to raise public aware-
ness of vaccination programs. Further research should address
the effect of community-based education and information pro-
grams on preventing vaccine hesitancy and vaccine refusal.
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