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Abstract

This study explores the mediating role of health literacy on the association between health care system distrust and vaccine
hesitancy. An online survey including Personal Information Form, Health Care System Distrust Scale, Vaccine Hesitancy Scale,
and Health Literacy Scale were applied to 620 participants. The degree of applying mask-wearing, hygiene rule and physical
distance, and the level of COVID-19 vaccine literacy were modeled with hierarchical multiple regression analysis to have a
deeper analysis of participants’ actions towards COVID-19 vaccine hesitancy. It was found that health care system distrust and
health literacy were the most important variables that had an impact on vaccine hesitancy. Based on the mediation analysis, the
total effect of health care system distrust on vaccine hesitancy was statistically significant. Participants who held a low level of
health literacy and a high perception of the health care system distrust experienced more vaccine hesitancy. The findings
suggested the health literacy mediated the relationship between health care system distrust and vaccine hesitancy. Health
authorities need to consider the dynamic and complex factors around the health care system distrust and health literacy to reduce
vaccine hesitancy during COVID-19.
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Introduction

World Health Organization (WHO) Strategic Advisory Group
of Experts on immunization stated vaccine hesitancy as a
“growing challenge for immunization programs” in August
2015 (WHO, 2015). Vaccine hesitancy also was recognized
as an important threat to public health. Several studies paid
attention to the relationship between mistrust of the
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vaccination programs and the unwillingness to have the
COVID-19 vaccine (Bertin et al., 2020; Fadda et al., 2020;
Leetal., 2020; Magadmi & Fatemah, 2020; Palamenghi et al.,
2020). Many scholars found a positive role of health care
workers and public health authorities on vaccine acceptance
during the COVID-19 crisis (Deml et al., 2019; Frank &
Arim, 2020; French et al., 2020). Similarly, researchers noted
that public health authorities and governments need to provide
rigorous information about vaccines to reduce potential con-
tradictory and mistrust of information about vaccine efficacy
and safety (Biasio et al., 2020; Frank & Arim, 2020; French
et al., 2020; Harrison & Wu, 2020; Li et al., 2020; Rodriguez,
2016; Sherman et al., 2020; Trueblood et al., 2020; Wang
etal., 2018). Also, the government and authorities, health care
workers had a critical role in shaping individuals’ attitudes
toward vaccinations (Anand & Béarnighausen, 2007; Leask
et al., 2012; Wang et al., 2018). Moreover, the COVID-19
vaccine, mask-wearing, applying hygiene rules, and physical
distance have been key preventions for COVID-19. However,
many people might have failed to follow the rules of using
masks, applying hygiene rules, and social distance. Therefore,
this study examined the relationship between the key preven-
tions (mask-wearing, applying hygiene rules, and physical
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distance) and vaccine hesitancy by recognizing how initial
preventative behavior might be interconnected with the
COVID-19 vaccination.

Several scholars noted that improving health literacy can
play an important role in individuals’ choices of engaging in
the activities related to their health problems (Deml et al.,
2019; Mackert et al., 2013; Meppelink et al., 2019). The liter-
ature highlighted the relationship between health literacy and
making a decision based on the health care workers’ sugges-
tions (Aboumatar et al., 2013; Goggins et al., 2014; Mancuso
& Rincon, 2006; Pati et al., 2010). Importantly, Biasio et al.
(2020) found that individuals who had higher vaccine literacy
score had more positive attitudes toward COVID-19 vaccina-
tion. Therefore, people can develop knowledge around envi-
ronmental risks by improving health literacy that may protect
them from having the disease (Finn & O’Fallon, 2017).
Although the health care workers impact individuals, the per-
ceptions around trustfulness, honesty, and competence of the
health care system might influence the preferences of applying
health care providers’ recommendations (Rose et al.,
2004). In our literature review, we found that the mis-
trust of the vaccination program or health care providers
and inadequate information about vaccines were funda-
mental in recognizing vaccine hesitancy during the
COVID-19 pandemic (Turhan et al., 2020a).

While the available literature showed the significant effects
of health literacy on vaccination decisions, there was inade-
quate evidence about how people intend to take COVID-19
vaccination considering their trust in the health care system.
Therefore, this research attempted to fill this gap in the litera-
ture by recognizing how individuals’ inadequate health liter-
acy could play a mediating role in the relationship between
health care system distrust and vaccine hesitancy. This mech-
anism on the relationship between trust to health care author-
ities, health policy-makers and vaccine hesitancy during the
COVID-19 crisis was suggested in the literature (Frank &
Arim, 2020; French et al., 2020; Harrison & Wu, 2020; Li
et al., 2020; Sherman et al., 2020; Trueblood et al., 2020).
However, this has not been tested empirically during the time
of the COVID-19 pandemic. In recognizing the complex re-
lationship between trust and vaccination, this study investigat-
ed the mediating role of health literacy on the relationship
between health care system distrust and vaccine hesitancy in
the COVID-19 pandemic.

The reasons for mistrust of the vaccine might be about
community members’ insufficient information about the de-
velopment of coronavirus vaccines and small or unpopular
manufactures’ developed vaccine candidates (Fadda et al.,
2020; Le et al., 2020). Also, rumors on social media and
conspiracy theories often cause misleading information about
the COVID-19 vaccines. Exposing conflicting information on
the internet can prevent individuals from appropriately evalu-
ating the information of vaccines (Biasio et al., 2020).
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Moreover, Dub’e et al. (2014) noted that social, cultural and
political environments may influence vaccine hesitancy.
Overall, health care system distrust appeared to be a signifi-
cant factor in increasing vaccine hesitancy during the COVID-
19 pandemic (Biasio et al., 2020; Fadda et al., 2020; Le et al.,
2020; Sun et al., 2020).

Several studies showed that distrust can change with a
patient-provider relationship by developing confidence in pro-
viders’ skills and knowledge (Dawson-Rose et al., 2016;
Evans et al., 2019). Importantly, building a COVID-19 vacci-
nation risk communication and community engagement were
considered as key recommendations for an effective COVID-
19 vaccination program (Committee on Equitable Allocation
of Vaccine for the Novel Coronavirus, 2020). Similarly, com-
munity engagement and social mobilization can improve pub-
lic trust about vaccination (Revised report of the SAGE
Working Group on Vaccine Hesitancy, 2014). Moreover,
the vaccine programs should apply evidence-informed risk
and health communication, social marketing, and behavioral
science techniques to have an equitable allocation of the vac-
cine (Committee on Equitable Allocation of Vaccine for the
Novel Coronavirus, 2020).

While health care system distrust is the most fundamental
factor of vaccine hesitancy, distrust is limited to solely explain
vaccine hesitancy. One of the potential mediating factors that
link distrust and vaccine hesitancy might be health literacy.
Health literacy can be considered as a modifiable risk factor of
distrust in health. There is limited theory-driven research re-
garding the mediating role of health literacy in the relationship
between health care system distrust and vaccine hesitancy to
predict vaccination (Guo et al., 2020; Lorini et al., 2018).
Health care system distrust, as a risk factor, can significantly
predict more vaccine hesitancy (Biasio et al., 2020; Fadda
et al., 2020; Le et al., 2020; Sun et al., 2020), less is known
about whether and how health care system distrust increases
the individuals’ hesitancy.

The Mediating Role of Health Literacy

The term ‘vaccine hesitancy’ means the resistance or reluc-
tance to taking vaccination when the vaccine is available
(Dubé et al., 2015; Shapiro et al., 2018). The conditions that
contribute to vaccine hesitancy are related to the confidence
(trust), complacency (the feelings of low perceived risk about
vaccine), and convenience (accessibility of vaccine), known
as ‘3C” model” (Revised report of the SAGE Working Group
on Vaccine Hesitancy, 2014). Confidence in vaccination is
related to the safety and success of the vaccination processes
and the systems that provide vaccines (Revised report of the
SAGE Working Group on Vaccine Hesitancy, 2014). In the
‘3C” model, health care system distrust is one of the factors
affecting vaccine hesitancy. The Vaccine Hesitancy Matrix
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has included three categories: “contextual; individual and
group; and vaccine/vaccination-specific” issues (Revised re-
port of the SAGE Working Group on Vaccine Hesitancy,
2014: 12). In this matrix, contextual issues include communi-
cation and media environment; influential leaders, immuniza-
tion program gatekeepers and anti-vaccination lobbies, and so
on. Moreover, individual and group determinants such as pre-
vious vaccination experiences, knowledge, beliefs, health sys-
tem, and provider-trust are associated with vaccine hesitancy.

According to the Serensen Integrated Model, health litera-
cy is associated with the individuals’ ability and willingness to
access and implement health information (Sorensen, 2013).
Furthermore, accessing accurate information and understand-
ing the quality of information about health issues require crit-
ical evaluation skills (Jarrett et al., 2015a, 2015b; Lorini et al.,
2018; Magasi et al., 2009; Nutbeam, 2000). As health com-
munication is interconnected with vaccine acceptance, receiv-
ing adequate information about vaccines often increases vac-
cine uptake (Biasio, 2017; Lorini et al., 2018). According to
the literature review by Lorini et al. (2018), health literacy is
sometimes a predictor or a mediator for vaccination. Likewise,
theoretical frameworks of health literacy show that health lit-
eracy frequently affects vaccine hesitancy (Lorini et al., 2018).
Specifically, low health literacy skills might cause vaccine
hesitancy when people access limited and contradictory infor-
mation about the vaccine on the internet (Biasio, 2017).
However, there is limited evidence for the mediating role of
health literacy on the relationship between health care system
distrust and vaccine hesitancy.

Levin and Cross (2004) explored how the role of perceived
trustworthiness depends on the type of knowledge transfer.
They argued that trust mediated the relationship between
strong ties and receipt of useful knowledge. Similarly, some
scholars noted that providing sufficient evidence related to
trusting relationships leads to greater knowledge exchange
(Dirks & Ferrin, 2001; Mayer et al., 1995). When individuals
hold a trusting relationship with the source, they were willing
to listen to others’ knowledge (Carley, 1991; Levin, 1999;
Mayer et al., 1995). According to the theoretical framework
by Levin and Cross (2004), trust can shape individuals’ per-
ceptions of the usefulness of the information they receive.
Based on this theory, it would be possible to argue that when
people trust the source (e.g., health care workers or system),
they are more likely to listen to and follow their suggestions.
Similarly, Sorensen (2013) noted that efficient translation of
knowledge was based on trustful interactions with health pro-
fessionals. Within available theories around the relationship
between health care system distrust and health literacy during
the COVID-19 pandemic, people need to first build a trusting
relationship with the health care system or facilitators then
they are more likely to open to receive additional or new
knowledge. This positive relationship between trust and inten-
tion to receive knowledge can improve health literacy. That is

to say, health literacy may mediate the effect of health care
system distrust on vaccine hesitancy, wherein health care sys-
tem distrust exerts an impact on vaccine hesitancy through
inadequate health literacy.

Overall, people high in distrust, a lower level of health
literacy might be associated with vaccine hesitancy.
According to the available evidence and theories, we hypoth-
esized that only individuals’ health literacy is low, then we can
observe the relationship between health care system distrust
and vaccine hesitancy. The present study may better prepare
health care professionals working with hesitant people who
distrust the health care system by providing essential informa-
tion about the mediating role of health literacy on the relation-
ship between health care system distrust and vaccine hesitan-
cy. This can enhance developing effective vaccine hesitancy
communication during the COVID-19 pandemic.

The Goals of the Study

We propose the following hypotheses and research question
to examine the effects of health literacy and health care system
distrust on vaccine hesitancy:

* Hypothesis 1: Health care system distrust is positively
associated with vaccine hesitancy.

* Hypothesis 2: Health literacy is negatively associated with
vaccine hesitancy.

* Hypothesis 3: Health literacy mediates the relationship
between health care system distrust and vaccine hesitancy.

* Research Question: s health care system distrust a predic-
tor of vaccine hesitancy with the mediating role of health
literacy?

Method
Research Procedures

We used an online survey to explore the mediating role of
health literacy on the relationship between health care system
distrust and vaccine hesitancy for this cross-sectional study.
The study carried out in December 2020 in Turkey. The
University Ethics Committee provided ethical approval for
this research (2020-SSB-0265). Data was collected via an on-
line survey link from Microsoft Office 365 Forms due to
COVID-19 restrictions. The questionnaire could be filled by
any devices having internet access such as cellphone, tablets,
personal computers. The online questionnaire included a short
presentation of the study team, an explanation of the study
objective, information on the anonymity and confidentiality
of the collected data, and informed consent for attendance.
The inclusion criteria included: Accepting to participate in
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the research and being over 18 years old. Individuals were
recruited through social media tools (e.g., Instagram,
Facebook, WhatsApp, Twitter, etc.) and personal networks.
The sample size consisted of 620 individuals aged 18 years
old and over. The sample size was convenient for the
Structural Equation Model (SEM) path analysis (Fritz &
Mackinnon, 2007). The survey starts with demographical
questions such as age, gender, education and etc. After these
questions, the survey follows the COVID-19 Preventions and
Literacy Questions, the items of three scales including Health
Care System Distrust, Vaccine Hesitancy Scale, and Health
Literacy Scale.

Measures

Personal Information Form and COVID-19 Preventions
and Literacy Questions

Data regarding personal information included gender, educa-
tional status, income, age, job status, marriage position. After
these demographics, six questions regarding COVID-19 were
followed. The first question (Q1) was about identifying the
risk group status related to the COVID-19 pandemic. Q1 cat-
egorized six groups including none, having a chronic disease,
being over 65, being a health care worker, being pregnant or
puerperal and other. Questions 2 and 3 were about understand-
ing COVID-19 information and accessing accurate informa-
tion about COVID-19 vaccine were included respectively.
These questions were (02) How difficult do you understand
when listening to or reading information about the COVID-19
vaccine? (1: no difficulties, 10: too many difficulties), (O3)
How would you rate your level of accessing sufficient and
accurate information regarding the decision making of having
the COVID-19 vaccine? (1: I can never reach 10: I can get
there immediately). To understand the levels of the application
of the preventions around three main attitudes were asked:
mask-wearing (0Q4), hygiene rules (Q5) and physical distance
(06). These questions (Q4-05-06) provided the scale from 1
(less frequently), to 10 (more frequently).

Health Care System Distrust Scale (HCSDS)

HCSDS was used to measure participants’ confidentiality,
competence, trustworthiness and mistrust regarding the health
care system (e.g., “My medical records are kept private.”
“People die every day because of mistakes by the health care
system”). A shortened version of HCSDS was developed by
Rose et al. (2004) («.75). It includes 10 statements and one
dimension. Scale items were prepared in 5-point Likert type
ranged from 1 (strongly disagree) to 5 (strongly agree). The
scores can be obtained from the scale approach minimum 5
and maximum 45. The validity and reliability of HCSDS in
the Turkish language has been adopted by Yesildal et al.
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(2020). Item correlation values of HCSDS and Cronbach’s
Alpha values were included, and the overall reliability of the
scale was 0.79. As a result of the confirmatory factor analysis
conducted within the scope of the Turkish validity and reli-
ability study, it was determined that the index values of the
Insecurity in HCSDS showed good fit and acceptable compli-
ance (Yesildal et al., 2020).

Vaccine Hesitancy Scale (VHS)

VHS was used to measure general attitudes towards vaccina-
tion. Larson et al. (2015) developed VHS to examine vaccine
hesitancy and problems regarding vaccination. Shapiro et al.
(2018) psychometrically evaluated this scale (lack of
confidence= «.92; risks = a.64). Participants were asked to
indicate the level of perceptions about the statements such as
New vaccines carry more risks than older vaccines.” “T am
concerned about serious adverse effects of vaccines.” Yalniz
Dilcen et al., (2020b) adapted this scale to the Turkish lan-
guage, which consists of nine items in a 5-point Likert type
(1 =strongly disagree, 5 = strongly agree) and has 2 sub-di-
mensions: “lack of confidence” and “risks”. Some items in the
scale are reversely coded (between 1 and 7). Cronbach’s alpha
coefficient for the Turkish form of the scale was calculated as
0.80 (Yalmz Dilcen et al., 2020b). It was found that the sub-
dimension of lack of confidence and the risks of the internal
consistency coefficients of the scale was highly reliable.
Scores range from 9 to 45 for the total number of sub-groups.
Having higher scores indicates the higher vaccine hesitancy.

Health Literacy Scale (HLS)

Serensen et al. (2013) developed the European Health
Literacy Survey Questionnaire (HLS-EU-Q) includes 47
items. Serensen et al. (2013) and (Togi et al., 2013)
simplified this scale with 25 items as the HLS. Aras
and Bayik Temel (2017) provided the reliability and
validity of the HLS in the Turkish language. They
found that the Cronbach’s Alpha value was .92, and
the alpha values of the sub-dimensions were between
.62 and .79. It has been illustrated that the scale items
of the Turkish form of the HLS are at a reliable level
and the factor structure is similar to the original form.
Participants rated their health literacy skills on a 5-point
scale (1 =1 cannot do it / I have no skills / impossible
to do, 5=1 have no difficulties). The 25-item short form
of the HLS includes four subscales; access to informa-
tion, comprehension of information, appraisal/evaluation,
and application/use. Scores range from 25 to 125 for the
total number of sub-groups. Having higher scores indi-
cates higher health literacy.
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Statistical Analysis

Descriptive statistics were provided regarding frequency, per-
centage, and standard deviation. Pearson’s correlation was
performed to evaluate the relationship among continuous var-
iables for checking the normal distribution. Spearman’s rho
was used for data that did not confirm normal distribution.
Since all the questions were mandatory in the prepared online
survey, there is no missing data in the data. However, four
participants’ data were excluded because their age was under
18 years old. SPSS 22.0 was used for analysis, and p <0.05
was accepted as the level of significance. A Structural
Equation Model (SEM) path analysis was carried out to ex-
amine the mediating role of health literacy in the relationship
between health care system distrust and vaccine hesitancy
using AMOS 22.0. We used bootstrapping percentile confi-
dence interval methods to test the significance of the indirect
effect of the health care system distrust in vaccine hesitancy
through health literacy. The number of bootstrap samples was
5.000 with a 95% confidence interval.

Results

Within 620 participants, 66.9% were female and 33.1% were
male. Age was used as a continuous variable (M =35.06,
SD =12.95). 57,6% of participants were married and 42,4%
were single. Education was collapsed into four categories: (1)
primary school graduate (3.9%), (2) high school graduate
(8.1%), (3) college graduate (68.1%), and (4) postgraduate
or more (20.0%). While 57.6% of participants stated that they
were actively working, 42.4% were not working. The partic-
ipants’ profession was distorted with five job statuses includ-
ing education and training (35.4%), health care (8.5%), gov-
ernment and public administration (70.2), engineering (4.7%),
others (41.2%).

After demographic information, risk groups of COVID-19
were categorized as the first question (Q1) related to the
COVID-19 personal conditions. 72.3% of the participants
stated that they did not carry any risk in terms of coronavirus.
27.7% of participants stated that they had in risk groups such
as (14.2%) having a chronic disease, (4.0%) being a health
care worker, (1.5%) being over 65 years, (2.1%) being preg-
nant or puerperal, and (6.0%) having other types of risk con-
ditions. In the Q2, 37.4% of participants experienced no dif-
ficulties in understanding COVID-19 vaccine information by
scoring 10. The highest percentage 21(%) was collapsed in the
score of 5 based on their ability to access accurate information
around the COVID-19 vaccine. That meant that most people
were at the average of accessing sufficient and accurate infor-
mation regarding the decision-making of having the COVID-
19 vaccine. The majority of participants perceived a high level
(10 points: more frequently) of applying the preventions such

as mask-wearing (Q4 = 61.8%), hygiene rules (Q5= 61.6%),
and physical distance (Q6 = 40.5%) based on scoring 10.

The relationship between the continuous variables exam-
ined within the scope of the study is presented in Table 1. It
was observed that there was a small significant correlation
between vaccine hesitancy and other variables including age
(r=—. 14, p<.01), COVID-19 literacy (r=.15, p<.01),
COVID-19 vaccine literacy (r=—. 27, p <.01), mask wearing
(r=.16, p<.01), and hygiene rule (»=.13, p <.01), physical
distance (r=—. 08, p <.05). Also, vaccine hesitancy moder-
ately correlated with the health care system distrust (r=—. 31,
p<.01) and health literacy (»=.42; p <.01).

To validate the relationship between vaccine hesitancy and
other variables, a hierarchical regression analysis was per-
formed (see Table 2). The independent variables were ana-
lyzed in three stages: (1) age, educational status and risk
groups, (2) COVID-19 vaccine literacy (Q2 and Q3) and pre-
ventions (e.g., 0Q4-05-06; mask wearing-hygiene-physical
distance), (3) health care system distrust and health literacy.
These variables were added to the model. In the first stage,
young people (b=-.01, SE=.00, exp. [B]=—0.15, p <.001)
with low education (b=-.10, SE=.04, exp. [B]=-.09,
p <.05) held more vaccine hesitancy. In the second stage,
participants who had difficulties to understand COVID-19
information (Q2) (b=.03, SE=.01, exp. [B]=0.10, p<.01)
were more likely to experience vaccine hesitancy. Participants
who were higher level of experiencing less difficulties in
accessing sufficient and accurate information regarding the
decision making of having COVID-19 vaccine (Q3) (b=
—.04, SE=.01, exp. [B]=—0.14, p <.001) were less likely to
experience vaccine hesitancy. Less frequently implementing
mask wearing (04) (b=-.08, SE=0.03, exp. [B]=-.19,
p <.05) were more likely to experience vaccine hesitancy.
On the other hand, participants who held higher level of ap-
plying hygiene rules (Q5) (b =.00, SE=0.3, exp. [B]=.01,p
<.05) and physical distance (Q6) (b=.01, SE=0.02, exp.
[B]=.03, p<.05) experienced less vaccine hesitancy. In the
third stage, participants who held a low level of health literacy
(b=.28, SE=.06, exp. [B]=0.19, p<.001) and a high per-
ception of the health care system distrust (b =.54, SE=.06,
exp. [B]=0.34, p<.001) experienced more vaccine hesitan-
cy. According to the results of correlation and regression anal-
ysis, it would be sated that, health care system distrust and
health literacy were the most important variables that have
impact on vaccine hesitancy.

Mediation analysis was conducted to examine the mediat-
ing role of health literacy on the relationship between the
health care system distrust and vaccine hesitancy (see
Table 3). The total effect of health care system distrust on
vaccine hesitancy was statistically significant (f=.583;
p<0.001). Negative path coefficient and regression coeffi-
cient between the health care system distrust and health liter-
acy were added (#=.539; p<0.001). The indirect effect

@ Springer



8152 Curr Psychol (2022) 41:8147-8156
Table 1  Means, Standard Deviation and correlation matrix for continuous variables

Variable M SD 1 2 3 4 5 6 7 8 9
1.Age 35.6 12946

2.Education® 3.04 0.66 .033a

3.COVID-19 literacy (02) 323 2539 .055 -.073%

4.COVID-19 vaccine literacy (Q3) 5.66 2.756  .224*%  113% —.194%#*

5.Mask wearing (Q4)" 9.13 1.68 —102%% 035" —169%**  ]58%kd

6.Hygiene rule (Q5)° 924 151 -.078% 0397 =186 140%%*  63]#%?

7. Physical distance (Q6)¢ 8.49 1.88 .029% 0597 —.099%®  151%x% 4782 500k

8.Health Systems Distrust 433 048 .003 -.048* —.100% =214 — 090 —104%KT - 043

9.Vaccine Hesitancy 234 0.7 —144%x 074 150%* —269%%  — 162k — 126%KT — (82  — 306
10.Health Literacy 2.87 045 —107%%x 037% —=362%%  293%k D4R Degued  DIgekd —DO3EE 4]6%*

a= Spearman’s rho; *p <.05; **p <.01; Strong correlation, between +0.50 and £ 1; Medium correlation, between £0.30 and + 0.49; Small correlation,

below +. 29

(Indirect effect = .066; 95% CI, .043—.095) between the health
care system distrust and vaccine hesitancy was statistically
significant. Therefore, health literacy played a mediating role
in the relationship between health care system distrust and
vaccine hesitancy. The rule of thumb is that VIF is higher than
5 and tolerance is lower than 0.1 indicates multicollinearity
(Kim, 2019). Multicollinearity between independent variables
was not found in the present study with the variance inflation
factor (VIF) values ranged from 1.014 to 3.378 and tolerance
values changed between 0.296 and 0.987. While it was not
given as a table, t-test results showed that female participants
were more hesitant against vaccination (=2.611; p=0.009)
and distrust on health care system (¢=3.341; p =0.001) than
male. Moreover, unemployed (¢1=— 2.591; p=0.010) and
married participants (t=— 2.578; p=0.011) were more hesi-
tant than employed ones and single ones, retrospectively.
Figure 1 illustrates the mediation model of health care sys-
tem distrust (a=.539(.11)) and health literacy (b=.122(.02))
on vaccine hesitancy (Hypothesis 2). Firstly, the perceptions
of health literacy were entered. We presented the standard

Table 2 Hierarchical multiple regression analysis for vaccine hesitancy

errors in parentheses. The confidence interval was 95% and
the number of bootstrap samples was 5000. The relationship
between health care system distrust and vaccine hesitancy was
found as ¢ =.517(.05).

Discussion

This article aimed to explore the relationship between health
care system distrust and vaccine hesitancy by recognizing the
mediating role of health literacy. This research carried out
SEM path analysis by using AMOS 22.0. We found that the
health care system distrust was a significant predictor of vac-
cine hesitancy. Moreover, the results showed that health liter-
acy mediated the relationship between health care system dis-
trust and vaccine hesitancy. Similarly, available evidence also
showed that the influences of mistrust to the health authorities
and inadequate information about COVID-19 vaccination on
vaccine hesitancy (Frank & Arim, 2020; French et al., 2020;
Harrison & Wu, 2020; Li et al., 2020; Sherman et al., 2020;

Step 1 Step 2 Step 3
Variables B (SE) Exp(B) 3 (SE) Exp(B) B3 (SE) Exp(B)
Age —.01 (.00)*** 15 —.01 (.00)*** —-.14 —.01 (.00)* —-.12
Education —.10 (.04)* -.09 —.08 (.04) -07 —.08 (.04)* -08
COVID-19 literacy (02) .03 (L01)** .10 .01 (.01) .04
COVID-19 vaccine literacy (Q3) —.04 (.01)*** -.14 —.01(.01) -.03
Mask wearing (04) —.08 (0.03)* -.19 —.06 (.03)* 15
Hygiene rule (Q5) .00 (.03) .01 .01 (0.03) .02
Physical distance (Q6) .01 (0.02) .03 .01 (.02) .02
Health Literacy —.28 (.06)*** -.19
Health Systems Distrust .54 (.06)%* 34
R 0.03 0.10 0.26
R? change 0.07 0.16
F change 9.13 7.80 65.81
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Table 3  The mediating role of health literacy on the impact of the
relationship between health system distrust and vaccine hesitancy

Health Literacy Vaccine Hesitancy

B SE B SE
Health System Distrust (c way) .583 .051
R? 173
Health System Distrust (a way) —.539  .105
R? 041
Health System Distrust (c way) 517 .051
Health literacy (b way) -.122 .019
R’ 224
Indirect effect .066* (0.043-0.095)

Trueblood et al., 2020). Based on our results, mistrust of
health care systems was partially determinant of health litera-
cy and that health literacy mediated the relationship between
health care system distrust and vaccine hesitancy. This finding
showed that health literacy can be considered as a modifiable
risk factor of distrust in health. Importantly, enhancing the
level of health literacy in the population with low health liter-
acy and building trust with health care authorities regarding
COVID-19 vaccination may reduce the number of hesitant
people. Moreover, Stormacq et al. (2019) found how disad-
vantaged social and socio-economic conditions contributed to
low health literacy levels. Therefore, health care authorities
should pay attention to improve health literacy among indi-
viduals who are in disadvantaged social and economic condi-
tions with low health literacy.

This research examined the relationship between vaccine
hesitancy and the preventions of mask-wearing, hygiene rule
and physical distance in the COVID-19 crisis. The results
showed that while the majority of participants were able to
follow the rules such as mask-wearing and hygiene rules,
keeping the physical distance for some participants were not
applicable. This might be about the uncontrollable

Fig. 1 Mediation model of health
literacy and health system distrust
on vaccine hesitancy

environmental issues around physical distance in social life.
According to findings of the current study, participants who
held less level of implementing mask-wearing were more like-
ly to experience vaccine hesitancy. This finding illustrated that
the participants who were less likely to implement mask-
wearing held more vaccine hesitancy. Furthermore, we found
a strong relationship between health literacy and preventions
of mask-wearing, hygiene rules, and physical distance mask-
wearing. Applying these preventions might provide adequate
evidence regarding the importance of applying these preven-
tions during the COVID-19 pandemic. Similarly, Asadi-
Pooya et al. (2021) found a relationship between lower edu-
cation and mask-wearing hesitancy. Furthermore, this present
research highlighted how COVID-19 preventions of applying
mask-hygiene-physical distance in daily life and the choices
of taking vaccination have been interconnected with health
care system distrust and health literacy.

This research recommended that the health care system can
take actions to improve trust by providing accurate and suffi-
cient information about the COVID-19 vaccination. Likewise,
French et al. (2020) provided guidelines for vaccination and
strategies for building trust with the government as well as
public health authorities. This guideline was set out for gov-
ernments to encourage them to improve the public knowledge
around the COVID-19 vaccination processes. These practices
included the plans for behavioral change, the characteristics of
the audience, analysis of actions, mobilization, building trust
in the vaccine, accessible vaccination and outreach strategies
(French et al., 2020). Importantly, to have an effective tech-
nique to reduce vaccine hesitancy, scholars from interdisci-
plinary fields (e.g., sociologists, psychologists, anthropolo-
gists, and experts in social marketing, and health communica-
tion) should work together (Revised report of the SAGE
Working Group on Vaccine Hesitancy, 2014). Developing
key strategies might help the authorities to increase individ-
uals’ engagement in taking future vaccine when it is available.
Therefore, identifying the relationship between distrust in the

a=.539(.11)

a

HSD

0;
1
HL b:.122u(.02)
. ()
1
N > VH

¢=.517(.05)
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health system and vaccine hesitancy with the mediating role of
health literacy can help us develop efficient strategies to in-
crease public confidence in the COVID-19 vaccination.
According to the hierarchical regression analysis, many
participants experienced fewer difficulties in understanding
COVID-19 vaccine information by scoring themselves 10
points. However, a few participants rated a high degree of
difficulty in accessing sufficient and accurate information re-
garding the decision-making of the COVID-19 vaccination. In
hierarchical multiple regression analysis for vaccine hesitancy
analyses, participants who experienced more difficulties in
accessing accurate information around the COVID-19 vaccine
held a higher level of vaccine hesitancy. On the other hand, if
participants felt that they immediately achieved the informa-
tion about the COVID-19 vaccine information regarding the
decision-making of taking vaccination, they held less vaccine
hesitancy. This result is consistent with the previous research,
for example, Biasio et al. (2020) claimed that positive views
about COVID-19 vaccination were associated with their vac-
cine literacy. It would be argued that COVID-19 vaccine lit-
eracy is critical for individuals’ COVID-19 vaccine hesitancy.
Overall, our findings suggested that community engage-
ment for transferring accurate knowledge about vaccines and
trust-building with health authorities as well as the health care
system should be implemented as key interventions for hesi-
tant groups during the COVID-19 pandemic. These interven-
tions could include dialogue-based approaches such as social
mobilization, engagement with community leaders, and
trusted community representatives (Karras et al., 2019;
Rodriguez, 2016). When public health authorities and
policymakers considered trust issues of vaccination by hear-
ing public concerns, they can take action for this issue
(Revised report of the SAGE Working Group on Vaccine
Hesitancy, 2014). In this approach, people can make a deci-
sion about vaccination related to the best protection for them-
selves and their family members. Considering the results of
recent changes in real-world circumstances, vaccine hesitancy
is an important issue in preventing disease. While this article
found how health literacy played a mediating role in under-
standing the relationship between health care system distrust
and vaccine hesitancy, complex and dynamic vaccination and
public communications should be taken into account to im-
prove individuals’ confidence in the vaccination processes.

Limitations

This research should be evaluated with its limitations. First,
this was a one-time survey and the COVID-19 vaccine has
just produced during the time of the data collection. Therefore,
people might have held more vaccine hesitancy due to new
and complex pandemic conditions. Our findings showed that
the health care system distrust with the mediating role of
health literacy partially explained vaccine hesitancy. This

@ Springer

means that other variables also influenced individuals’ vac-
cine hesitancy since multifaceted conditions can shape hesi-
tant groups. Another limitation of this research was that the
number of college graduate participants (88.1%) was higher
than other groups which prevented representing other groups.
Using online surveys was a barrier to access people without
Internet access. It limited the representation of this group.

Conclusion

To our knowledge, no research has empirically tested the mech-
anisms that health literacy influences the relationship between
health care system distrust towards vaccine hesitancy during
COVID-19 pandemic. It was found that both health care system
distrust and health literacy played an important role in the level of
vaccine hesitancy. Importantly, a higher level of difficulties
around the COVID-19 vaccine literacy regarding decision mak-
ing of taking vaccine was impacted on increasing vaccine hesi-
tancy. Therefore, health communication practitioners and health
system authorities need to recognize the mechanism of health
care system distrust, health literacy, and vaccine hesitancy.
When this issue is critically considered, it might be possible to
reduce vaccine hesitancy by improving trust to the health care
system and developing public health literacy.
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