1874-9445/22

Send Orders for Reprints to reprints@benthamscience.net
1

The Open Public Health Journal
Content list available at: https://openpublichealthjournal.com

RESEARCH ARTICLE

A Validation and Feasibility of a Questionnaire to Assess Literacy, Fear,
Hesitancy, and Acceptance of COVID-19 Vaccine in Thailand
Pallop Siewchaisakul1, Sirinya Nanthanangkul2, Jirapat Longkul3, Pongdech Sarakarn4,5 and Jukkrit Wungrath1,*
1

Faculty of Public Health, Chiang Mai University, Chiang Mai, Thailand
Research Publishing and Academic Support Department, Udonthani Cancer Hospital, Department of Medical Services, Ministry of Public Health,
Nong Phai, Thailand
3
Faculty of Public health, Thammasat University, Bangkok, Thailand
4
Epidemiology and Biostatistics Department, Faculty of Public Health, Khon Kaen University, Khon Kaen, Thailand.
5
ASEAN Cancer Epidemiology and Prevention Research Group, Khon Kaen, Thailand
2

Abstract:
Introduction:
Few studies have developed tools to evaluate COVID-19 vaccine literacy (VL), especially in Asia. In this study, an online tool was utilized to
assess COVID-19 VL, vaccine fear (VF), vaccine hesitancy (VH), and vaccine acceptance (VA) among village health volunteers (VHVs) in
Thailand.
Methods:
A cross-sectional online questionnaire was distributed to 210 VHVs between 10th to 14th September, 2021 to assess their VL, VF, VH, and VA
levels. Item objective congruence (IOC) and Cronbach’s alpha were used to estimate the validity and reliability of the questionnaire. The twoindependent sample t-test, Wilcoxon rank-sum test, ANOVA, and the Kruskal-Wallis test were employed to compare differences between the
scores. Pearson correlation and Spearman’s rank correlation were used to estimate the correlation of the scores.
Results:
The online questionnaire showed high validity, with IOC values over 0.70 and reliability over 0.87 for all items. Median scores of VL, VF, and VH
for the 210 participants were high (VL 2.92 and VF 2.5 out of a maximum of 4, and VH 2.43 out of a maximum of 5). The mean VA score was low
(0.21 out of a maximum of 1) and significantly different between demographic variables. A significant correlation was found between VL and VH
and VF and VA.
Conclusion:
The online questionnaire showed high values of validity and reliability. This tool proved to be beneficial for evaluating VL, VF, VH, and VA in
Thailand. Further studies using a larger population are required to verify these results.
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1. INTRODUCTION
Coronavirus disease 2019 (COVID-19) has caused panic,
impacted mental health, and disrupted healthcare systems
worldwide [1 - 3]. The new COVID-19 variant (Delta) spreads
rapidly with greater transmissibility [4]. By October, 2021, the
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provinces in Thailand had recorded cases of COVID-19 with
the Delta variant [5]. Over 10,000 new COVID-19 cases have
been reported in Thailand since July, 2021, with an average of
100 deaths per day [6].
Many countries have promoted COVID-19 vaccination
campaigns to contain the virus and attain the concept of herd
immunity. Globally, 34% of the population has been fully
vaccinated. In Thailand, however, this proportion is only 23%
[7]. There is an urgent need to improve the public ability to
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detect fake news and promote health literacy of vaccine
benefits against SARS-CoV-2 [8].
Health literacy reflects the capacity to gain access to,
understand, and use health information in ways that promote
and maintain good health [9]. However, gaining information
regarding vaccines requires certain literacy skills. Previous
studies developed and applied the concept of health literacy to
create tools for vaccine literacy (VL) comprising functional,
interactive, and critical elements. The validity and feasibility of
a vaccine literacy tool were demonstrated by studies conducted
in Italy and Croatia [10, 11].
Improved health literacy may increase vaccination
acceptance (VA) [8]. However, the COVID-19 vaccines are
developing at a very fast pace; therefore, some safety concerns
still remain, resulting in vaccine hesitancy (VH) among the
public [12]. Inevitably, another consequence of the COVID-19
pandemic is vaccine fear (VF).
Fear is a condition commonly associated with infectious
diseases. Pappas et al. demonstrated a direct association
between the speed and invisibility of disease transmission and
its morbidity and mortality [13], while a study in Austria
demonstrated that people also dread the consequences of
vaccination [14]. Moreover, high levels of fear and anxiety
may affect thinking processes and how to react to COVID-19
[13]. Several studies applied tools to assess the fear of
COVID-19, while Ahorsu et al. developed a Fear of
COVID-19 Scale [15 - 17].
In Thailand, village health volunteers (VHVs) are
responsible for public COVID-19 control. These VHVs are
hailed as “unsung heroes” by the World Health Organization
(WHO) [18]. In 2021, when the first vaccines arrived in
Thailand, the Thai prime minister encouraged village health
volunteers to increase public trust in the COVID-19
vaccination program. Hence, there is a need to obtain and
communicate vaccine information, especially by VHVs [19].
As aforementioned, it is necessary to estimate COVID-19
VL, VF, VH, and VA among VHVs at different times using
separate tools. Such a study has never been performed in
Thailand, especially regarding vaccine literacy.
This study developed and validated a comprehensive
questionnaire as a tool to evaluate COVID-19 VL, VF, VH,
and VA among 210 VHVs in Thailand.
2. MATERIALS AND METHODS
2.1. Study Design and Settings
A cross-sectional study was conducted between 10th to 14th
September, 2021 among VHVs in Thailand. Social media,
namely Line and Facebook, were used for data gathering. The
40-item questionnaire was prepared using Google Forms (in
the Thai language), available at https://1th.me/wMgHw.
2.2. Study Sample and Data Collection
Eligible study participants were VHVs over 18 years old
who had registered for the mobile application SMART VHV.
This study was conducted in provinces representing regions of
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Thailand as Chiang Mai for North, Ubon Ratchathani and
Udon Thani for Northeast, Chonburi for East, Songkhla for
South, and Bangkok for Central. The total number of eligible
study participants in 2021 was 11,690. The sample size was
calculated based on estimating a finite population means [20].
Given a population of 11,690, a standard deviation of 0.71,
determined error of 0.1 and alpha of 0.05, the required sample
size was determined as 191. An additional 10% was added to
compensate for loss, giving a final sample size of 210.
2.3. Instruments and Measurements
The self-rated questionnaire asked about demographic
characteristics, COVID-19, vaccine literacy (VL), fear (VF),
hesitancy (VH), and acceptance (VA). Questionnaires,
including a research information sheet and informed consent
form, were made available to study subjects online using
Google Form. Details of the instruments, tools, and
measurements are presented below.
2.4. Demographic Data
Demographic data were categorized to identify sex, age,
educational level, marital status, religion, occupation, medical
condition, family income, and work experience.
2.5. Vaccine Literacy (VL)
The VL score was originally based on “health literacy”
(HL), a self-rated questionnaire specific to village health
volunteers (VHVs), including three health literacy scales [9,
10]. The questions were specifically adapted to the vaccination
domain and cultural characteristics of the Thai population.
Vaccine literacy comprised 12 items (questions) divided into
three scales, functional VL (items l1 to l5), interactive, also
called communicative VL (items l6 to l10), and critical VL
(items 11 to 12). Functional VL questions concerned language
capabilities involving the semantic system, while other
questions addressed interactive/critical VL, such as problemsolving and decision-making. Answers were given by the
interviewee according to a Likert scale with four possible
choices as 4-never, 3-rarely, 2-sometimes, and 1-often.
2.6. Vaccine Fear (VF)
The fear of COVID-19 scale (FCoV-19S) with 5 items was
applied to evaluate the VF score [15 - 17]. Participants rated
their perception of susceptibility to COVID-19 infectability on
a 4-point Likert scale ranging as 4-never, 3-rarely, 2sometimes, and 1-often. The total score was calculated by
adding each item score (ranging from 5 to 20). A higher score
represented a higher level of COVID-19 VF.
2.7. Vaccine Hesitancy (VH)
The VH score was modified from the Vaccine Hesitancy
Scale (VHS) developed by Akel, Kb et al. [21]. Vaccine
hesitancy consisted of 7-items assessed on a 5-point Likert
scale with answer choices ranging from 1 to 5 as 5-strongly
disagree, 4- disagree, 3-neutral, 2-agree and 1-strongly agree.
The total score was calculated by adding each item score
(ranging from 7 to 35). The higher the score, the greater the
COVID-19 VH.
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2.8. Vaccine Acceptance (VA)
The VA score was developed based on the literature
review. The final version of the questionnaire had 6 items that
collected information regarding COVID-19 VA. The
questionnaire comprised a 3-point Likert scale ranging from 1
to 3 as 1-yes, -1-no and 0-not sure for 1-6 items.
All the questionnaires were developed in the Thai
language, and the items were evaluated for content validity.
Three experts, including one doctor, one nurse, and one
researcher with extensive experience in health literacy, were
invited to review the questionnaire for content validity. Content
validity refers to whether or not the content of the scale is
capable of measuring what it is intended to measure as the
defined objective. The quantitative content validity of the
questionnaire as the index of item objective congruence (IOC)
was more than 0.7 for all items. The reliability of the VL, VF,
VH, and VA questionnaires was tested on 30 participants and
evaluated using Cronbach’s alpha, with results of 0.85, 0.86,
0.85, and 0.86, respectively.
The online questionnaire was distributed via the social
media platforms Line and Facebook. These two social media
are the most popular in Thailand and are used by VHVs to
communicate and coordinate with each other. The research
purpose was explained to the area VHV leaders, who then
distributed the questionnaire to their Line or Facebook groups
and asked their VHVs to complete the questionnaire. The study
subjects were initially screened for inclusion criteria, including
age and registration for the mobile application SMART VHV.
If they were eligible to participate, they signed the informed
consent form by clicking on it, and the structured questionnaire
then appeared on their device screens. In this study, all
questionnaires were completed by participants. As we have
specified in the google form, respondents would not be able to
submit if they did not answer all of the questions. Completed
questionnaires were submitted via the online platform Google
Form. The survey took about 10 minutes to complete. All
completed questionnaires were stored via Google Form.
2.9. Statistical Analysis
Descriptive statistics were used to report data as numbers
and percentages, while continuous data were summarized as
means with standard deviations or medians with interquartile
range (Q1, Q3).

The validity and reliability of the questionnaire were
assessed by IOC and Cronbach’s alpha. Principle component
analysis (PCA) was performed to identify items that showed
the highest data variability.
Differences in mean demographic variable scores of VL,
VF, VH, and VA were first tested for normal distribution using
the Kolmogorov-Smirnov test and variance equality test. Then,
the two-independent sample t-test or Wilcoxon ranked-sum test
were applied for variables with normal distribution and nonnormal distribution, respectively. For multiple group
comparisons of variables with normal distribution, ANOVA
was used, while the Kruskal-Wallis test was used for variables
with a non-normal distribution. Correlations between VL, VF,
VH, and VA scores and age were examined using the Pearson
correlation and Spearman’s rank correlation where appropriate.
Statistical significance was set at p<0.05. All analyses were
conducted using Stata version 15.
2.10. Ethical Approval
The study was reviewed and approved by the Institutional
Ethical Review Board of the Faculty of Public Health, Chiang
Mai University (IRB No.ET033/2021).
3. RESULTS
3.1. Demographic Characteristics, VL, VF, VH, and VA
Scores among VHVs
In total, 210 VHVs completed the online survey via
Google Form. Most were female (87.14%) with an average age
of 53 years. The average length of VHV service and income
was 11.87 years and 16,654.22 Thai baht, respectively. Higher
proportions of education lower than bachelor's degree
(85.24%), no comorbidity (61.26%), couples (64.42%),
business owners (84.82%), and Buddhism (91.90%) were
found in categories of education, comorbidity, marital status,
occupation, and religion.
Vaccine literacy, fear, hesitancy, and acceptance scores
averaged 2.85 (SD: 0.59), 2.68 (SD: 0.95), 2.51 (SD: 0.86), and
0.21 (SD: 0.46), respectively, while sub-domains of literacy
score as functional, interactive, and critical averaged 2.98 (SD:
0.65), 2.65 (SD: 0.64) and 3.05 (SD: 0.82), respectively (Table
1).

Table 1. Demographics of village health volunteers and vaccine literacy, fear, hesitancy, and acceptance scores.
Variable

N (%)

Mean SD

Age (years)

-

53.02 (11.70)

Median (Q3-Q1)
53 (15)

Income (baht/month)

-

16,654.22 (58,920.51)

10,000 (10,500)

VHV service (years)

-

11.87 (9.20)

10 (12)

Female

183 (87.14)

-

-

Male

27 (12.86)

-

-

< bachelor

179 (85.24)

-

-

>= bachelor

31 (14.76)

-

-

Sex

Education

Comorbidity
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Variable

N (%)

Mean SD

Median (Q3-Q1)

No

117 (61.26)

-

-

Yes

74 (38.74)

-

-

Single, alone or
widowed

74 (35.58)

-

-

Couple

134 (64.42)

-

-

Business owner

162 (84.82)

-

-

Employee

29 (15.18)

-

-

Buddhism

193 (91.90)

-

-

Other

17 (5.71)

-

-

Literacy score

-

2.85 (0.59)

2.92 (2.5, 3.25)

Functional literacy

-

2.98 (0.65)

3 (2.6,3.4)

Interactive literacy

-

2.65 (0.64)

2.6 (2.2, 3)

Critical literacy

-

3.05 (0.82)

3 (2.5,4)
2.5 (1.8, 3.56)

Marital status

Occupation

Religion

Fear score

-

2.68 (0.95)

Hesitancy score

-

2.51 (0.86)

2.43 (2, 3.14)

Acceptance score

-

0.21 (0.46)

0.2 (-0.2, 0.6)

3.2. Reliability between Evaluators and VHVs
The questionnaire was tested using 30 evaluators before
implementation with 210 VHVs. Table 2 shows high
consistency of Cronbachʼs alpha values between both groups
for literacy (0.85, 0.86), fear (0.85, 0.86), hesitancy (0.86, 0.86)
and acceptance (0.85, 0.87).
Cronbachʼs alpha values of VHAs (n=210) were higher

than for the evaluators (n=30) as 0.860 for VL, 0.858 for VF,
0.863 for VH, and 0.869 for VA. Cronbach’s alpha values of
functional, interactive, and critical literacy were 0.850, 0.853,
and 0.846, respectively.
PCA was performed to identify items that showed the
highest data variability. Most item domains were classified
between two main components (Fig. 1).

Fig. (1). Principal component analysis plot of vaccine literacy (l1-l12), fear (f1-f5), hesitancy (h1-h7), and acceptance (a1-a5).
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Table 2. Cronbach’s alpha values of vaccine literacy, hesitancy, fear, and acceptance among the evaluators (n=30) and VHVs
(n=210).
Item

Cronbach’s alpha
n=30

n=210

Literacy

0.85

0.86

Functional

0.85

0.85

Interactive

0.85

0.85

Critical

0.85

0.85

Fear

0.85

0.86

Hesitancy

0.86

0.86

Acceptance

0.85

0.87

Total

0.85

0.87

owners (mean difference 0.24; 95%CI: -0.42 to -0.05), while
Buddhism also had a higher VA score than other religions
(mean difference 0.36; 95%CI: -0.58 to -0.13). Most (92%) of
the VHVs were Buddhists. Vaccine fear had a significantly
different median score only in the occupation category,
suggesting that business owners had higher VF than their
employees (median difference: 0.56; 95%CI: 0.16 to 0.72). No
score differences were recorded for VH. Results are shown in
Table 3.

3.3. Different Scores of Vaccine Literacy, Fear, Hesitancy,
and Acceptance Variables
Significantly different VL, VF, and VA scores were found
among age groups, while the VA score also showed
significance for marital status, occupation, and religion
variables. Single, alone or widowed had a higher VA score
than a couple (mean difference 0.14; 95% CI: 0.01 to 0.27).
VHVs who were employees had higher scores than business

Table 3. Vaccine literacy, fear, hesitancy, and acceptance scores of COVID-19 by variables
Literacy
Variable

N

Median
(95%CI)

Fear

95%CI
diff
p-value

Median
(95%CI)

Hesitancy

Acceptance

95%CI
Median 95%CI
Mean
95%CI
diff
p-value (95%CI)
diff p-value (95%CI)
diff
p-value

Age

<40

40-49

50-59

>60

2.67
30 (2.43-2.90)

57

2.75
(2.5-2.91)

61

3.08
(3-3.25)

2.96
62 (2.75, 3.08)

NA

<0.001

2.82
(2.4, 3.43)

NA

2.6
0.0003(l1) (2.10, 3.17)

NA

0.0267(l2)

2.8
(2.28, 3.25)

0.0394(23)

2.18
(1.87, 2.37)

0.843

2.6
(2.4, 2.92)

NA

NA

NA

NA

NA

0.018

2.36
(2, 2.86)

0.0067(f1)

2.43
(2.08,
3.06)

0.0263(f2)

2.28
(2, 2.57)

0.0138(f3)

2.43
(2.14, 3)

0.098

2.43
(2.28,
2.85)

NA

-.04
(-0.20,
0.13)

NA

0.007*

NA

0.21
(0.08,
0.34)

NA

0.0194(a1)

NA

0.23
(0.11,
0.34)

NA

0.0103(a2)

NA

0.32
(0.22,
0.43)

NA

0.0002(a3)

NA

0.20
(0.11,
0.29)

NA

0.872

NA

0.23
(0.12,
0.35)

NA

0.22
(0.08,
0.36)

NA

0.21
(0.15,
0.28)

-0.19,
0.18

0.690

Working years

<10

10-20

>=20

103

2.83
(2.75, 3)

3
66 (2.75, 3.08)
2.92
41 (2.75, 3.11)

NA

2.6
(2.18, 3.10)

NA

NA

2.21
(2, 2.93)

NA

0.525

NA

2.16
(1.71, 2.81)

NA

2.14
(2, 2.80)

NA

-0.25,
0.25

2.56
(2.07, 3.68)

-0.20,
0.56

2.28
(2, 3)

-0.28,
0.43

Sex

Female

Male
Education

183

27

3
(2.58, 3.17)
2.92
(2.83, 3)

0.73

2.48
(2.26,2.80)

0.324

2.43
(2.14,
2.57)

0.540

0.21 (0.03,
0.38)

0.952
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Literacy
Below
bachelor’s
degree

179

2.92
(2.82, 3)

-0.33,
0.083

Fear
2.52 (2.20,
2.80)

0.25

2.83
Bachelor’s
(2.75, 3.25)
degree or above 31

Hesitancy

-0.40,
0.28

0.673

2.44
(1.98,3.24)

2.43
(2.14,
2.59)

Acceptance

-0.28,
0.28

0.984

0.22
(0.15,
0.21)

-0.15,
0.21

0.740

-0.15,
0.13

0.901

0.01,
0.27

0.037**

0.05,
0.42

0.01**

-0.22,
0.23

0.111

0.13,
0.58

0.002**

0.19
(0.06,
0.27)

2.43 (2, 3)

Comorbidity

No

Yes

117

74

2.83
(2.75,3)

-0.25,
0.083

2.4
(2.08,2.65)

0.261

3
(2.83, 3.17)

-0.44,
0.08

0.213

2.43
(2.14,
2.80)

2.8 (2.2,
3.27)

2.29
(2.14,
2.71)

2.3
(2, 2.67)

2.43
(2.15,
2.71)

-0.14,
0.28

0.486

0.21
(0.12,
0.30)
0.22
(0.13,
0.31)

Marital status
3
Single, alone or
(2.75,3.17)
widowed
74

Couple

134

0, 0.25

0.134

2.87
(2.75,3)

-0.48, 0

0.064

-0.14,
0.28

0.538

2.28
(2.14,
2.57)

2.64
(2.4, 3.03)

0.31
(0.20,
0.41)
0.17
(0.09,
0.25)

Occupation

Business owner 162

Employee

2.92
(2.83, 3)

-0.16,
0.25

0.759

2.83
29 (2.56, 3.17)

2.56
(2.28, 2.92)

0.16,
0.72

0.01

2.43
(2.14,
2.57)

-0.57,
0.14

0.151

3
(2.86,
3.14)

2
(1.65, 2.57)

0.19
(0.12,
0.27)
0.43
(0.26, 0.6)

Income

<10,000 baht 104

>10,000 baht 106

2.96
(2.75, 3)

-0.17,
0.17

0.99

2.87
(2.75, 3)

2.76
(2.34, 3.28)

-0.04,
0.44

0.130

2.43
(2.14,
2.86)

-0.14,
0.28

0.455

2.43
(2.14,
2.57)

2.4
(2.12, 2.65)

0.16
(0.07,
0.25)
0.26
(0.18,
0.35)

Religion

Buddhism

Other

193

17

2.97
(2.93, 3)
2.67
(2.42, 3)

-0.5,
0.83

2.44
(2.2, 2.72)

0.191

-0.24,
0.68

0.316

2.28
(2, 3.28)

-0.28,
0.57

0.650

2.43
(2.18,
2.57)

2.84
(2/16, 3.40)

0.24
(0.18,
0.30)
-0.12
(-0.36,
0.13)

*: mean difference test using one-way ANOVA; **: mean difference test using two-independent sample t-test. (l1):<40 vs 40-49, 40-49 vs 50-59; (l2):Age <40 vs >60; (l3):Age
50-59 vs >60; (f1):Age <40 vs >60; (f2):Age 40-49 vs >60; (f3):Age 50-59 vs >60; (a1):Age <40 vs 40-49; (a2):Age <40 vs 50-59; (a3):Age <40 vs >60

3.4. Correlation of Vaccine Literacy, Fear, Hesitancy,
Acceptance, and Age
The correlation between VL, VF, VH, VA and age was
also investigated using simple correlation analysis (Table 4). A

positive correlation was shown between Age and VL
(r=0.1910). VL and VH, VA and VF, Age and VF, and Age
and VA had a negative correlation with rho values - 0.389, 0.2669, -0.1919 and 0.2654, respectively.

Table 4. Correlation of vaccine literacy, fear, hesitancy, acceptance, and age.
Literacy
Literacy

rho (95%CI)

Fear

Hesitancy

1

p-value

Fear

Hesitancy

n

210

rho (95%CI)

0.0809
(-0.055 to 0.214)

p-value

0.2428

1

n

210

210

rho (95%CI)

- 0.389 *
(-0.498 to -0.268)

0.1170
(-0.019 to 0.248)

1

Acceptance

Age
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p-value

Acceptance

Age

Literacy

Fear

0.001

0.0909

Hesitancy

Acceptance

n

210

210

210

rho (95%CI)

0.1041
(-0.032 to 0.236)

- 0.2669*
(-0.388 to -0.136)

-0.0365
(-0.171 to 0.099)

p-value

0.1328

0.0001

0.5984

n

210

210

210

210

rho (95%CI)

0.1910*
(0.057 to 0.318)

-0.1919*
(-0.319 to -0.058)

-0.0377
(-0.172 to 0.098)

0.2654*
(0.135 to 0.387)

p-value

0.0055

0.0053

0.5873

0.0001

n

210

210

210

210

Age

1

1
210

*: Significance

4. DISCUSSION
Several studies have assessed fear, hesitancy, and
acceptance of COVID-19 [12, 14 - 17], but none of the studies
have evaluated vaccine literacy among VHVs, especially in
Thailand. VHVs are important intermediate communicators
between healthcare professionals and people that deliver health
information directly to villages. During the COVID-19
pandemic, VHVs played an important role in screening,
quarantine, and basic care, resulting in early detection and
greater public knowledge by encouraging COVID-19
vaccination in Thai communities [22, 23]. Here, a
questionnaire was developed to cover COVID-19 vaccine
literacy, fear, hesitancy, and acceptance. To the best of our
knowledge, this is the first study to evaluate COVID-19
vaccine literacy among VHVs in Thailand. The developed tool
showed high validity and reliability for all items, with an
overall Cronbach’s alpha value of 0.87. The study found high
average scores for vaccine literacy, fear, and hesitancy but low
acceptance scores.
The structured questionnaire also gave high validity and
reliability at above 0.87 for all dimensions (literacy, fear,
hesitancy, and acceptance), concurring with the findings of
Biasio et al. and Gusar et al. [10, 11]. Biasio et al. developed a
novel tool that examined VL, referred to as the Health Literacy
Vaccinale degli adulti in Italiano (HLVA-it). They reported
Cronbach’s alpha values for functional, interactive, and critical
vaccine literacy as 0.8814, 0.9021, and 0.9369, respectively.
Here, questions in the vaccine literacy section were based on
the tool of Biasio et al., giving Cronbach’s alpha values of
functional, interactive, and critical literacy as 0.860, 0.863, and
0.8570, respectively. This implied that the questionnaire was
feasible for application in the Thai community. However, item
loading of vaccine literacy favored by PCA gave a different
result from Biasio et al. and Gusar et al.
The Italian study by Biasio et al. showed that interactive
and critical vaccine literacy both had high loading on
component 1, while functional vaccine literacy had higher
loading on component 2 [10]. Similarly, the Croatian study by
Gusar et al. showed that interactive and critical vaccine literacy
were dominant in component 1, while functional vaccine
literacy had high loading on component 2 [11]. In our study,
functional and critical vaccine literacy had a higher
contribution to component 1, while interactive vaccine literacy
showed high loading on component 2 (Supplementary data
Table S1). These different major loadings of items among the

population suggested that vaccine literacy varied by population
and country. Hence, vaccine literacy evaluation among a
specific population was required.
The average literacy score among VHVs was over 2.5,
similar to previous studies [10, 11, 24, 25]. The high literacy
score possibly resulted from the examination of mostly healthy
people with non-severe diseases. VHVs are not official
healthcare professionals. Their duties include updating the
public with the latest COVID-19 information during the
vaccination campaign launched in late February, 2021 [(19)].
The prime minister of Thailand tasked the VHVs to boost
acceptance of the COVID-19 vaccine in local Thai
communities [26]. Our interactive VL scores were lower than
the functional and critical scores. Cherif et al. used a cut-off
value of 2.5 to classify high and low VL and found low VL in
cancer patients in Tunisia [27]. Interactive VL scores in our
study were higher than 2.5. Health literacy is a vital ability for
accurately analyzing health information; higher levels of health
literacy were linked to improved health status [16]. Health
literacy and vaccine literacy both require individuals to
assimilate the applicable information and make an informed
vaccination decision [28]. The concept of vaccine literacy is
similar to health literacy and is defined as “not simply
knowledge about vaccines but also about developing a system
with decreased complexity to communicate and offer vaccines
as a sine qua of a functioning health system” [29, 30].
Furthermore, VL is also relevant to health promotion and can
be defined as the process of empowering individuals to take
care of their health [30, 31]. Therefore, vaccine literacy among
VHVs focused on interactive skills that reflected the ability to
interact with healthcare providers and interpret the information
delivered to the public [31].
Different scores of VL, VF, VH, and VA were also
examined by characteristic variables. Higher age had
significantly better average VL scores. This finding was
inconsistent with previous studies [11, 24]. Baker et al.
concluded that functional vaccine health literacy declined with
increasing age [31]. A possible explanation for our results was
the study population of VHVs who had registered for the
mobile applications “SMART Village Health Volunteer” and
“Aor Sor Mor Online” that served many functions, including
getting news, updating the COVID-19 pandemic situation, and
supporting knowledge regarding COVID-19 prevention and
vaccination. Users can also share advantageous information in
the form of texts, images, audio, and video. VHVs work
closely with community leaders, networks, and officers [32].
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Therefore, all participants were able to access information. Our
study recruited VHVs with a median age of 53 years (Q1: 46;
Q3: 61). A previous study with a large sample size revealed
that adults less than 69 years old showed a non-significant
increased risk of health literacy decline compared to those aged
52 years old [33], concurring with our result of higher literacy
among older age groups.
Fear of adverse effects from the COVID-19 vaccine is one
of the major problems that obstruct vaccine uptake [34]. The
average VF score was 2.68 out of a maximum of 4. A higher
score means higher fear of the COVID-19 vaccine. Our VF
score concurred with a study in Vietnam at 60% of the
maximum score; however, the Vietnamese study focused on
fear of SARS-CoV-2 rather than the vaccine [17]. This finding
was similar to a study in Bangladesh by Hossain et al., who
reported moderate to high fear levels, with a mean fear score of
18.53 out of 35 (S.D.=5.013) [35]. Fitzpatrick et al. examined
the relationship between COVID-19 fear and social
vulnerabilities as well as mental health repercussions in people
in the United States. They found that respondents were fearful,
with an average score of nearly 7 on a scale of 10 [36]. Several
studies concluded that fear and stress caused insomnia and
mental disorders [35 - 37]. Our fear scores significantly
differed among age groups. People less than 40 years old were
more fearful than those over 60, while some studies revealed
that older adults had higher levels of fear than younger adults
[35, 38, 39], and many indicated a decline in fear in older
adults and argued that aging was a protective factor [40 - 43].
Vaccines available in Thailand (as of October, 2021)
include the inactivated virus Sinovac (CoronaVac) (SV) and
the adenoviral vector AstraZeneca (ChAdOx1nCoV-19), (AZ)
[44]. Reports indicated that young people might suffer more
from side effects than the elderly [45], concurring with our
results of increased fear among younger people. Different fear
scores were also found between employees and business
owners. Employees were less fearful than business owners
because most had welfare payments provided by their
companies. The possibility of injection injury also resulted in
fear and contributed to vaccine hesitancy [46].
The average VH in our study was 2.51 out of 5, with no
significant differences in hesitancy scores among demographic
variables. Vaccine hesitancy resulted from fear. A recent study
determined three common reasons for vaccine hesitancy among
Thai citizens, as stated by participants: “The vaccine can have
dangerous side effects,” “I may be allergic to the vaccine,” and
“The vaccine may not work” [47]. In our study, the three
highest average scores of hesitancy were observed for “not sure
about the efficacy of the Coronavac (Sinovac) vaccine,”
“vaccination is the best way of preventing COVID-19,” and
“do not trust the information provided by the government.”
Therefore, to reduce the hesitancy of Thais, transparency in
educating people about vaccine efficacy is needed.
Concentrating efforts on implementing the abovementioned
procedures will greatly assist in reducing COVID-19 vaccine
hesitancy among VHVs in Thailand. This will considerably
help to control the spread of the COVID-19 pandemic.
Increased participation of local authorities, such as healthcare
authorities, media, and regular authorities, including relevant
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research authorities, will aid COVID-19 control efforts of
VHVs in Thailand.
Unsurprisingly, acceptance scores of the COVID-19
vaccine were low among VHVs. Studies in several countries
revealed negative acceptance of COVID-19 vaccines [48] at
greater than 30% of the overall population [49 - 51]. Vaccine
acceptance varied depending on geographical location, with
low acceptance in Kuwait (23.6%) and Jordan (28.4%) and
moderate acceptance in Italy (53.7%), Poland (56.3%), and
Russia (54.9%). In addition, the proportion of the participants
accepting the use of a safe and effective COVID-19 vaccine
was the highest in China at 88.6% [49]. One of the main
reasons for these attitudes was doubts that the vaccines were
safe [48 - 52]. Significantly different scores were recorded
among age groups, marital status, and occupation. Older age
groups had higher acceptance scores. This result concurred
with a study in Thailand that demonstrated higher mean scores
of acceptance in older adults (≥65 years) [47]. Higher
COVID-19 vaccine acceptance among older adults was also
found in several studies [53 - 56]. In Thailand, the two major
vaccines are SV and AZ. The efficacy of SV has been
questioned compared to mRNA vaccines [57], while younger
people reported more side effects after taking a shot of AZ
[46]. These reports contributed to higher acceptance scores
among the elderly (>60 years). Cocktail vaccines were
introduced nationwide in Thailand in July, 2021 [58].
However, the WHO warned that mixing vaccines from
different manufacturers lacked conclusive evidence of strong
immunity [59].
The association between COVID-19 vaccine literacy, fear,
hesitancy, and acceptance was also investigated. Significantly
negative associations were found between hesitancy and
literacy, acceptance and fear, and age and fear. This implied
that increasing VL reduced VH. Turhan et al. reported that
people with low health literacy or difficulty accessing accurate
information regarding COVID-19 vaccines had higher levels of
vaccine hesitancy. Conversely, participants with less vaccine
reluctance showed reduced vaccine hesitancy if they were able
to access information concerning the decision-making on the
merits of vaccination [60]. Minimizing fear increased vaccine
acceptance. Many studies documented that intensifying
COVID-19 immunization mobilization and delivering positive
messages about vaccine efficacy reduced fear and boosted
vaccine acceptability [54, 61]. There was a significant positive
association between age and acceptance, similar to comparing
the median difference of acceptance scores by age, as
mentioned earlier. Therefore, the Thai government should pay
attention to the young age group to boost vaccination uptake.
This study had limitations as follows. First, the sample
population was not large enough to display significant results,
but this was not the primary purpose. Results demonstrated the
feasibility of an online survey using popular social platforms,
such as Line and Facebook. Future studies should conduct
surveys using a larger population via an online questionnaire.
Second, this research was conducted during the fourth wave of
COVID-19, and the vaccination campaign had already been
launched in Thailand. Thus, the scores may not reflect vaccine
literacy, fear, hesitancy, and acceptance at the start of the
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pandemic. Third, this research was performed on VHVs. This
group of people operates as intermediate communicators
between healthcare professionals and people in the community.
Findings were, therefore, generalized to a particular segment of
society.
CONCLUSION
The online structured questionnaire showed high validity,
reliability, and feasibility among VHVs in Thailand. Based on
the study, high average scores of literacy, fear, and hesitancy
but low acceptance scores were found, with different scores of
literacy, fear, and acceptance of COVID-19 recorded for age,
marital status, and occupation. Some correlations were
identified between the four dimensions of COVID-19. Further
studies with larger sample sizes are needed to clarify the results
of this assessment tool among VHVs in Thailand.
AUTHORS’ CONTRIBUTORS
JW, PSi, and PSa contributed to conceptualization and
methodology. SN and JL contributed to data curation and
investigation. PSi and JW performed the statistical analyses
and wrote the original draft. This study was supervised by PSa
and JW. PSi, JW, SN, and JL participated in editing the
manuscript. All authors have read and approved the final
version of the manuscript.
LIST OF ABBREVIATIONS
VL

=

Vaccine Literacy of COVID-19

VF

=

Vaccine Fear of COVID-19

VH

=

Vaccine Hesitancy of COVID-19

VA

=

Vaccine Acceptance of COVID-19

VHV

=

Village Health volunteer

ETHICS APPROVAL AND CONSENT TO PARTICIPATE
This study was reviewed and approved by the Institutional
Ethical Review Board of the Faculty of Public Health, Chiang
Mai University (IRB No.ET033/2021).

The Open Public Health Journal, 2022, Volume 15 9

FUNDING
None.
CONFLICT OF INTEREST
The author declares no conflict of interest, financial or
otherwise.
ACKNOWLEDGEMENTS
The authors would like to acknowledge the village health
volunteer network in Thailand for distributing the online
survey.
SUPPLEMENTARY MATERIAL
Supplementary material is available on the publisher's
website along with the published article.
REFERENCES
[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

HUMAN AND ANIMAL RIGHTS
No animals were used in this study. All human research
procedures followed were in accordance with the ethical
standards of the committee responsible for human
experimentation (institutional and national) and with the
Helsinki Declaration of 1975, revised in 2013.
CONSENT FOR PUBLICATION

[9]

[10]

[11]

Informed consent was obtained from all study participants.
STANDARDS of REPORTING

[12]

The study observed the STROBE guidelines.
AVAILABILITY OF DATA AND MATERIALS

[13]

Datasets used and /or analyzed are available from the
corresponding author on reasonable request [J.W].
[14]

Bao Y, Sun Y, Meng S, Shi J, Lu L. 2019-nCoV epidemic: Address
mental health care to empower society. Lancet 2020; 395(10224):
e37-8.
[http://dx.doi.org/10.1016/S0140-6736(20)30309-3]
[PMID:
32043982]
Xu Z, Li S, Tian S, Li H, Kong L-Q. Full spectrum of COVID-19
severity still being depicted. Lancet 2020; 395(10228): 947-8.
[http://dx.doi.org/10.1016/S0140-6736(20)30308-1]
[PMID:
32066525]
Naveed MA, Shaukat R. Health literacy predicts COVID-19 awareness
and protective behaviours of university students. Health Inf Libr J
2021.
Reardon S. How the Delta variant achieves its ultrafast spread 2021.
Available from: https://www.nature.com/articles/d41586-021-01986-w
[http://dx.doi.org/10.1038/d41586-021-01986-w]
Limited BPPC. Delta variant prevails in Thailand: DMS. Bangkok
Post
Available
from:
https://www.bangkokpost.com/thailand/general/2163411/delta-variantprevails-in-thailand-dms
WHO Coronavirus (COVID-19) Dashboard | WHO Coronavirus
(COVID-19) Dashboard With Vaccination Data. Available from:
https://covid19.who.int/table
Ritchie H, Mathieu E, Rodés-Guirao L, et al. Coronavirus Pandemic
(COVID-19). Our World Data 2020. Available from:
https://ourworldindata.org/covid-vaccinations
Montagni I, Ouazzani-Touhami K, Mebarki A, Texier N, Schück S,
Tzourio C. Acceptance of a COVID-19 vaccine is associated with
ability to detect fake news and health literacy. J Public Health (Oxf)
2021; 43(4): 695-702.
[http://dx.doi.org/10.1093/pubmed/fdab028] [PMID: 33693905]
Nutbeam D. Health literacy as a public health goal: a challenge for
contemporary health education and communication strategies into the
21st century. Health Promot Int 2000; 15(3): 259-67.
[http://dx.doi.org/10.1093/heapro/15.3.259]
Biasio LR, Giambi C, Fadda G, Lorini C, Bonaccorsi G, D’Ancona F.
Validation of an Italian tool to assess vaccine literacy in adulthood
vaccination: a pilot study. Ann Ig 2020; 32(3): 205-22.
[PMID: 32266359]
Gusar I, Konjevoda S, Babić G, et al. Pre-Vaccination COVID-19
Vaccine Literacy in a Croatian Adult Population: A Cross-Sectional
Study. Int J Environ Res Public Health 2021; 18(13): 7073.
[http://dx.doi.org/10.3390/ijerph18137073] [PMID: 34281009]
Machingaidze S, Wiysonge CS. Understanding COVID-19 vaccine
hesitancy. Nat Med 2021; 27(8): 1338-9.
[http://dx.doi.org/10.1038/s41591-021-01459-7] [PMID: 34272500]
Pappas G, Kiriaze IJ, Giannakis P, Falagas ME. Psychosocial
consequences of infectious diseases. Clin Microbiol Infect 2009;
15(8): 743-7.
[http://dx.doi.org/10.1111/j.1469-0691.2009.02947.x]
[PMID:
19754730]
Bauer A, Tiefengraber D, Wiedermann U. Towards understanding
vaccine hesitancy and vaccination refusal in Austria. Wien Klin

10 The Open Public Health Journal, 2022, Volume 15

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Wochenschr 2021; 133(13-14): 703-13.
[http://dx.doi.org/10.1007/s00508-020-01777-9] [PMID: 33313966]
Ahorsu DK, Lin C-Y, Imani V, Saffari M, Griffiths MD, Pakpour AH.
The fear of COVID-19 scale: Development and initial validation. Int J
Ment Health Addict 2020; 1-9.
[http://dx.doi.org/10.1007/s11469-020-00270-8] [PMID: 32226353]
Nguyen HT, Do BN, Pham KM, et al. Fear of COVID-19 scaleassociations of its scores with health literacy and health-related
behaviors among medical students. Int J Environ Res Public Health
2020; 17(11): 4164.
[http://dx.doi.org/10.3390/ijerph17114164] [PMID: 32545240]
Nguyen MH, Pham TTM, Nguyen KT, et al. Negative impact of fear
of COVID-19 on health-related quality of life was modified by health
literacy, ehealth literacy, and digital healthy diet literacy: A multihospital survey. Int J Environ Res Public Health 2021; 18(9): 4929.
[http://dx.doi.org/10.3390/ijerph18094929] [PMID: 34066312]
Thailand’s 1 million village health volunteers - “unsung heroes” - are
helping guard communities nationwide from COVID-19. Available
from:
https://www.who.int/thailand/news/feature-stories/detail/thailands-1-m
illion-village-health-volunteers-unsung-heroes-are-helping-guardcommunities-nationwide-from-COVID-19
Thai PM encourages village health volunteers to boost public
confidence in COVID-19 vaccine. Thailand's Government Public
Relations Department, Office of the Prime Minister Available from:
http://www.aseanthai.net/english/ewt_news.php?nid=3858&filename=
index
Enderlein G, Daniel Wayne W. Biostatistics — A Foundations for
Analysis in the Health 456 Sciences.Biom J. 6th ed. New
York—Chichester—Brisbane—Toronto—Singapore: Wiley & Sons
1995; 37: pp. (6)744-4. 780 S., £58.—, ISBN 0–471–58852-0 (cloth).
Akel KB, Masters NB, Shih S-F, Lu Y, Wagner AL. Modification of a
vaccine hesitancy scale for use in adult vaccinations in the United
States and China. Hum Vaccines Immunother 2021; 1-8.
[http://dx.doi.org/10.1080/21645515.2021.1884476]
Krassanairawiwong T, Suvannit C, Pongpirul K, Tungsanga K. Roles
of subdistrict health office personnel and village health volunteers in
thailand during the COVID-19 pandemic. BMJ Case Rep 2021; 14(9):
e244765.
[http://dx.doi.org/10.1136/bcr-2021-244765] [PMID: 34521739]
Malathum K, Malathum P. The COVID-19 pandemic: What we have
learned from thai experiences. Pac Rim Int J Nurs Res Thail 2020;
24(4): 431-5.
Costantini H. COVID-19 Vaccine Literacy of Family Carers for Their
Older Parents in Japan. Healthcare (Basel) 2021; 9(8): 1038.
[http://dx.doi.org/10.3390/healthcare9081038] [PMID: 34442175]
Biasio LR, Bonaccorsi G, Lorini C, Pecorelli S. Assessing COVID-19
vaccine literacy: a preliminary online survey. Hum Vaccin
Immunother 2021; 17(5): 1304-12.
[http://dx.doi.org/10.1080/21645515.2020.1829315]
[PMID:
33118868]
Thailand to Start COVID-19 Vaccination Program From Feb. 14.
Bloomberg.com.
2021.
Available
from:
https://www.bloomberg.com/news/articles/2021-01-25/thailand-set-tostart-COVID-19-vaccination-program-from-feb-14
Cherif I, Khiari H, M’ghirbi F, Mallekh R, Mezlini A, Hsairi M.
Assessment of COVID-19 vaccine literacy among cancer patients: A
cross sectional Tunisian study. Eur J Public Health 2021; 31(Suppl. 3):
ckab165.055.
[http://dx.doi.org/10.1093/eurpub/ckab165.055]
Michel J-P, Goldberg J. Education, healthy ageing and vaccine
literacy. J Nutr Health Aging 2021; 25(5): 698-701.
[http://dx.doi.org/10.1007/s12603-021-1627-1] [PMID: 33949640]
Biasio LR. Vaccine literacy is undervalued. Hum Vaccin Immunother
2019; 15(11): 2552-3.
[http://dx.doi.org/10.1080/21645515.2019.1609850]
[PMID:
31013184]
Lorini C, Santomauro F, Donzellini M, et al. Health literacy and
vaccination: A systematic review. Hum Vaccin Immunother 2018;
14(2): 478-88.
[http://dx.doi.org/10.1080/21645515.2017.1392423]
[PMID:
29048987]
Baker DW, Gazmararian JA, Sudano J, Patterson M. The association
between age and health literacy among elderly persons. J Gerontol B
Psychol Sci Soc Sci 2000; 55(6): S368-74.
[http://dx.doi.org/10.1093/geronb/55.6.S368] [PMID: 11078114]
Viwattanakulvanid P. Ten commonly asked questions about

Siewchaisakul et al.

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

COVID-19 and lessons learned from Thailand. Warasan Wichai
Witthayasat Kanphaet 2021; 35(4): 329-44.
[http://dx.doi.org/10.1108/JHR-08-2020-0363]
Kobayashi LC, Wardle J, Wolf MS, von Wagner C. Cognitive function
and health literacy decline in a cohort of aging english adults. J Gen
Intern Med 2015; 30(7): 958-64.
[http://dx.doi.org/10.1007/s11606-015-3206-9] [PMID: 25680352]
Rief W. Fear of adverse effects and COVID-19 vaccine hesitancy:
Recommendations of the treatment expectation expert group. JAMA
Health Forum 2021; 2(4): e210804.
[http://dx.doi.org/10.1001/jamahealthforum.2021.0804]
Hossain MA, Jahid MIK, Hossain KMA, et al. Knowledge, attitudes,
and fear of COVID-19 during the rapid rise period in Bangladesh.
PLoS One 2020; 15(9): e0239646.
[http://dx.doi.org/10.1371/journal.pone.0239646] [PMID: 32970769]
Fitzpatrick KM, Harris C, Drawve G. Fear of COVID-19 and the
mental health consequences in America. Psychol Trauma 2020;
12(S1): S17-21.
[http://dx.doi.org/10.1037/tra0000924] [PMID: 32496100]
Roy D, Tripathy S, Kar SK, Sharma N, Verma SK, Kaushal V. Study
of knowledge, attitude, anxiety & perceived mental healthcare need in
Indian population during COVID-19 pandemic. Asian J Psychiatr
2020; 51: 102083.
[http://dx.doi.org/10.1016/j.ajp.2020.102083] [PMID: 32283510]
Shechory-Bitton M, Cohen-Louck K. An israeli model for predicting
fear of terrorism based on community and individual factors. J
Interpers Violence 2020; 35(9-10): 1888-907.
[http://dx.doi.org/10.1177/0886260517700621] [PMID: 29294691]
Šljivo A, Kačamaković M, Quraishi I, Džubur Kulenović A. Fear and
depression among residents of bosnia and herzegovina during
COVID-19 outbreak - Internet survey. Psychiatr Danub 2020; 32(2):
266-72.
[http://dx.doi.org/10.24869/psyd.2020.266] [PMID: 32796797]
Cerda AA, García LY. Factors explaining the fear of being infected
with
COVID-19.
Health
Expect
Available
from:
https://onlinelibrary.wiley.com/doi/abs/10.1111/hex.13274
Levy I, Cohen-Louck K. Predicting individual function during
COVID-19 lockdown: Depression, fear of COVID-19, age, and
employment. Front Psychol 2021; 12: 682122.
[http://dx.doi.org/10.3389/fpsyg.2021.682122] [PMID: 34276504]
Mather M. The affective neuroscience of aging. Annu Rev Psychol
2016; 67(1): 213-38.
[http://dx.doi.org/10.1146/annurev-psych-122414-033540] [PMID:
26436717]
Russac RJ, Gatliff C, Reece M, Spottswood D. Death anxiety across
the adult years: An examination of age and gender effects. Death Stud
2007; 31(6): 549-61.
[http://dx.doi.org/10.1080/07481180701356936] [PMID: 17726829]
Noikongdee P, Police P, Phojanasenee T, et al. Prevalence of antiplatelet factor 4/polyanionic antibodies after COVID-19 vaccination
with ChAdOx1 nCoV-19 and CoronaVac in Thais. Res Pract Thromb
Haemost 2021; 5(7): e12600.
[http://dx.doi.org/10.1002/rth2.12600] [PMID: 34667921]
AstraZeneca Side Effects More Likely in Young Adults. Chula study
Chulalongkorn
University
Available
from:
https://www.chula.ac.th/en/clipping/47136/
Freeman D, Lambe S, Yu L-M, et al. Injection fears and COVID-19
vaccine hesitancy. Psychol Med 2021; 1-11.
[http://dx.doi.org/10.1017/S0033291721002609] [PMID: 34112276]
Boon-Itt S, Rompho N, Jiarnkamolchurn S, Skunkan Y. Interaction
525 between age and health 526 conditions in the intention to be
vaccinated against COVID-19 in Thailand. Hum Vaccines 527
Immunother 2021; 1-7.
Verger P, Scronias D, Dauby N, et al. Attitudes of healthcare workers
towards COVID-19 vaccination: A survey in France and Frenchspeaking parts of Belgium and Canada, 2020. Euro Surveill 2021;
26(3)
[http://dx.doi.org/10.2807/1560-7917.ES.2021.26.3.2002047] [PMID:
33478623]
Lazarus JV, Ratzan SC, Palayew A, et al. A global survey of potential
acceptance of a COVID-19 vaccine. Nat Med 2021; 27(2): 225-8.
[http://dx.doi.org/10.1038/s41591-020-1124-9] [PMID: 33082575]
Peretti-Watel P, Seror V, Cortaredona S, et al. A future vaccination
campaign against COVID-19 at risk of vaccine hesitancy and
politicisation. Lancet Infect Dis 2020; 20(7): 769-70.
[http://dx.doi.org/10.1016/S1473-3099(20)30426-6]
[PMID:
32445713]

Literacy, Fear, Hesitancy, and Acceptance of COVID-19 Vaccine

[51]

[52]

[53]

[54]

[55]

Elhadi M, Alsoufi A, Alhadi A, et al. Knowledge, attitude, and
acceptance of healthcare workers and the public regarding the
COVID-19 vaccine: A cross-sectional study. BMC Public Health
2021; 21(1): 955.
[http://dx.doi.org/10.1186/s12889-021-10987-3] [PMID: 34016073]
Yakut S, Karagülle B, Atçalı T, Öztürk Y, Açık MN, Çetinkaya B.
Knowledge, attitudes, practices and some characteristic features of
people recovered from COVID-19 in Turkey. Medicina (Kaunas)
2021; 57(5): 431.
[http://dx.doi.org/10.3390/medicina57050431] [PMID: 33946186]
Al-Mohaithef M, Padhi BK. Determinants of covid-19 vaccine
acceptance in Saudi Arabia: A web-based national survey. J
Multidiscip Healthc 2020; 13: 1657-63.
[http://dx.doi.org/10.2147/JMDH.S276771] [PMID: 33262600]
Dula J, Mulhanga A, Nhanombe A, et al. COVID-19 vaccine
acceptability and its determinants in mozambique: An online survey.
Vaccines (Basel) 2021; 9(8): 828.
[http://dx.doi.org/10.3390/vaccines9080828] [PMID: 34451953]
Milligan MA, Hoyt DL, Gold AK, Hiserodt M, Otto MW. COVID-19
vaccine acceptance: Influential roles of political party and religiosity.
Psychol Health Med 2021; 1-11.
[http://dx.doi.org/10.1080/13548506.2021.1969026]
[PMID:
34407721]

The Open Public Health Journal, 2022, Volume 15 11

[56]

[57]

[58]

[59]

[60]

[61]

Persad G, Emanuel EJ, Sangenito S, Glickman A, Phillips S, Largent
EA. Public perspectives on COVID-19 vaccine prioritization. JAMA
Netw Open 2021; 4(4): e217943.
[http://dx.doi.org/10.1001/jamanetworkopen.2021.7943]
[PMID:
33835172]
COVID-19 VACCINES. Vejthani Hospital | JCI Accredited
International Hospital in Bangkok Thailand 2021. Available from:
https://www.vejthani.com/2021/05/COVID-19-vaccines/
Reuters S by. Thailand plans to mix Sinovac and AstraZeneca
vaccines.Critics say that’s risky CNN Available from:
https://www.cnn.com/2021/07/13/asia/thailand-covid-vaccine-mix-intl
-hnk/index.html
Reuters. WHO warns individuals against mixing and matching
COVID
vaccines.
Reuters
2021.
Available
from:
https://www.reuters.com/business/healthcare-pharmaceuticals/who-wa
rns-against-mixing-matching-covid-vaccines-2021-07-12/
Turhan Z, Dilcen HY, Dolu İ. The mediating role of health literacy on
the relationship 563 between health care system distrust and vaccine
hesitancy during COVID-19 pandemic. Curr 564 Psychol N B Nj
2021; 1-10.
Aw J, Seng JJB, Seah SSY, Low LL. COVID-19 Vaccine Hesitancy-A
Scoping Review of Literature in High-Income Countries. Vaccines
(Basel) 2021; 9(8): 900.
[http://dx.doi.org/10.3390/vaccines9080900] [PMID: 34452026]

© 2022 Siewchaisakul et al.
This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

