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Introduction: The arrival of COVID-19 vaccines in Thailand has supported the fight
against the COVID-19 pandemic. This study examined COVID-19 vaccine acceptance
among health care workers (HCWSs) in Thailand before and after vaccines’ availability and
investigated factors (both enablers and barriers) affecting their decisions.

Methods: Two online self-administered questionnaires were distributed to HCWs in
two time-periods: (1) the pre-vaccine arrival period (prior to COVID-19 vaccines’ arrival
in Thailand, January 28 to February 16, 2021); and (2) the post-vaccine arrival period
(April 21 to May 9, 2021). Descriptive analyses and multinomial logistic regression were
conducted to examine factors associated with vaccine hesitancy.

Results: There were 55,068 respondents in the pre-vaccine arrival period and 27,319
respondents in the post-vaccine arrival period. In the pre-vaccine arrival period, 55.0%
of respondents were willing to accept the vaccines, 35.4% were uncertain, and 9.6%
declined. In the post-vaccine arrival period, ~16% already received two doses of
either the Sinovac or AstraZeneca vaccine, and 43% were administered one dose.
Approximately 12% of those who had received the first dose were uncertain or not
willing to accept the second dose. Demographic and socio-demographic factors of
participants, including their sex, place of residence, and whether they were frontline
COVID-19 workers, were found to be the significant factors explaining vaccination
hesitancy. Moreover, when comparing the pre-vaccine arrival and post-vaccine arrival
periods, it was found that older HCWs were more likely to decline a COVID-19 vaccine in
the pre-vaccine arrival period; on the other hand, older HCWs were less likely to decline
or be uncertain to receive a COVID-19 vaccine in the post-vaccine arrival period.

Conclusion: Information on HCWs’ acceptance of COVID-19 vaccines, including who

is more likely to accept the vaccines, could assist in planning vaccine allocation to both
HCWs and the general public, who often believe HCWs’ recommendations. This study’s
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findings set out how policies can be addressed to reduce vaccine hesitancy. This study
also highlights HCWs’ characteristics (including gender, work region, occupation, and
history of receiving influenza vaccination) and the reasons they cited for their vaccine

acceptance or hesitance.

Keywords: health care workers, COVID-19, COVID-19 vaccine, vaccine, vaccine acceptance, vaccine hesitancy,

Thailand

INTRODUCTION

The impact of the coronavirus or SARS-CoV-2 (COVID-19)
pandemic is evident across various sectors, populations, and
countries (1). Since the end of 2020, COVID-19 vaccines have
become one of the key strategies to fight against this pandemic.
For vaccines to be effective in curbing an outbreak, they need
to be administered to a certain percentage of the population for
the attainment of herd immunity. Further, it has been found
that two doses are required for most vaccinations against many
communicable diseases, including COVID-19 (2).

In 2019, the World Health Organization (WHO) reported
vaccine hesitancy to be one of the top 10 global health
threats to monitor (3). Although that finding was not with
specific reference to COVID-19, vaccine hesitancy for COVID-
19 vaccines is now an immediate threat to the successful
administration of COVID-19 vaccinations throughout the world
(4). The acceptance of COVID-19 vaccines varies across
populations and countries depending on factors such as vaccine
prioritization groups and individual beliefs. Although the
number of partially and fully vaccinated people are increasing
(5), there is evidence indicating that some people who were
administered one dose have missed their deadline for receiving
the second dose, thereby highlighting the ground realities of
vaccine hesitancy (6).

As recommended by the Strategic Advisory Group of
Experts on Immunization’s Values Framework for the allocation
and prioritization of the COVID-19 vaccination (7), and
the Roadmap for prioritizing population groups for vaccines
against COVID-19 (8), health care workers (HCWs) have been
prioritized to receive the COVID-19 vaccination because of
several reasons. One of the key reasons is that they are at higher
risk of virus exposure. Being one of the first groups to receive
(often innovative) vaccines, vaccine hesitancy among health
professionals is not an uncommon problem (9). Additionally,
HCWs represent an essential group of members in communities
and their voices are given importance in relation to health-
related issues (10). Therefore, understanding potential factors
influencing HCWs’ acceptance of COVID-19 vaccines can assist
in planning interventions and strategies for vaccine distribution
to the general public.

Using a health behavior model as a guiding framework for
identifying factors that influence health-related behavior, it has
been found that several factors may influence vaccine hesitancy
for COVID-19 vaccines (11). Given the importance of vaccine
hesitancy in the combat against the COVID-19 pandemic, there
have been a number of studies examining vaccine hesitancy in
various countries and across populations (12-15). Nevertheless,

contextualization is of relevance to vaccine priority groups
and for vaccine hesitancy. The number of studies on vaccine
hesitancy in low- and middle-income countries (LMICs) settings
are limited, and Thailand could be considered a case study of an
upper middle-income country in Asia. Moreover, information on
how vaccine acceptance may change over time, such as before
and after vaccines’ arrival, can lead to a better understanding of
changing trends on vaccine hesitancy. The planning of vaccine
administration, especially in a sudden pandemic scenario,
is usually based on information collected before vaccines
availability. As Thailand was preparing for the arrival of COVID-
19 vaccine in early 2021, the COVID-19 Vaccine Administration
Working Group established by the Ministry of Public Health
in Thailand requested information to support their vaccination
dissemination plan recognizing that vaccine hesitancy has been
one of the top global health threats even before COVID-19.
Therefore, this study was commissioned by the Thai government
to provide information on whether vaccine hesitancy was a
concern among healthcare workers in Thailand and whether
preferences prior to vaccines availability may differ with actual
preferences (once the vaccines became available). The study’s
findings may also be helpful for future vaccine planning, for
example, which groups among healthcare workers may be more
likely to have COVID-19 booster vaccine hesitancy. By focusing
on the important issue of vaccine hesitancy among HCWs in a
unique setting over time, this study examines COVID-19 vaccine
hesitancy among HCWs in Thailand before and after vaccines’
availability, and to survey factors (both enablers and barriers)
affecting their decisions.

METHODS
Study Design

Data were collected through an online self-administered
questionnaire (on the SurveySparrow platform) distributed
through various channels in two time periods: (1) the pre-vaccine
arrival period (prior to the COVID-19 vaccinations’ arrival in
Thailand, January 28 to February 16, 2021); and (2) the post-
vaccine arrival period (after the vaccines became available, April
21to May 9,2021). However, it is to be noted that the starting date
of COVID-19 vaccination in Thailand for HCWs was on Feb 28,
2021 (16).

The questionnaire was drafted based on a literature search
on the topic of vaccine acceptance. Opinions of subject matter
experts, who were members of the Vaccine Academic Working
Group at the Thai Ministry of Public Health (MOPH), were
used in the design stage to refine the survey questions during
their consultation meeting. Subsequently, the questionnaire
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was validated in a pilot test among health professionals and
researchers (N~100) and was updated based on their feedback
to improve clarity and comprehensibility of the questions. The
total number of questions was 25 for the pre-vaccine arrival
period, and 28 for the post-vaccine arrival period (as there were
three additional questions incorporated). A copy of the final
questionnaire is presented in Supplementary Material 1.

Participants, Setting, and Recruitment

The target population were HCWs in Thailand. Inclusion criteria
included: (1) participants who were > 17 years old (at the time
of the survey); (2) participants who work as healthcare workers
including, but not limited to, doctors, dentists, pharmacist,
nurses, medical laboratory workers, patient aids, village health
volunteers and migrant health volunteers, public health officers,
and others who are working in both public and private health
facilities; (3) participants who have not received any COVID-
19 vaccines before at the time of enrollment (only pre-vaccine
arrival period); and (4) Sample who were able to understand
Thai written and provide information with an electronic device.
Exclusion criteria were: (1) participants who did not provide
consent; (2) participants < 17 years old; (3) participants who
were not healthcare workers; and (4) participants who received
any COVID-19 vaccines before at the time of enrollment (only
pre-vaccine arrival period).

In the pre-vaccine arrival period, there were 55,068
respondents, and, in the post-vaccine arrival period, there
were 27,319 respondents. Descriptive analyses were conducted
separately for each time period, and data from the two time
periods were combined for a multinomial logistic regression
analysis. Written consent, which was provided online, was
obtained from each participant before the commencement of
the COVID-19-vaccination-related questions in the survey. The
survey was voluntary. Only non-identifiable data were collected,
and the findings are presented in an aggregate manner.

Several strategies and channels were used to distribute the
survey in both periods. Official letters signed by the Permanent
Secretary of the Thai MOPH were sent to all 77 Provincial Health
Offices including the University Hospital Network (UHosNet),
the Private Hospital Association, and other relevant networks.
The online survey link was shared with media channels (both
online and through cable television). Additionally, social media
channels, that is Twitter, LINE, and Facebook, were used to
disseminate the online survey. Further, the snowball sampling
method was utilized to increase the number of respondents.

Variables
The questionnaire has five sections: (1) demographics
characteristics; (2) socio-economic factors; (3) health-related
factors; (4) perceived risk of COVID-19; and (5) perceived
enablers and barriers of COVID-19 vaccination.

The main purpose of the survey was regarding the COVID-
19 vaccine, with 3 potential answer options (yes, no, uncertain)
to the question “Would you be willing to receive the COVID-
19 vaccine?”

Demographic Characteristics (Four Questions)

This section included questions on age (as a continuous variable),
sex (male, female, others), marital status [single, married,
and others (separated, widowed, or divorced)], and religion
(Buddhism and others).

Socio-Economic Factors (Six Questions)

A 5-item section aimed to capture participants socio-
economic factors, specifically their occupation (doctors,
dentists, pharmacist, nurses, medical laboratories, patient aids,
village health volunteers and migrant health volunteers, public
health officers, and others), and the provinces they worked in
(given that Thailand has 77 provinces), which were categorized
into five regions, namely Bangkok, Central, North, Northeast,
and South. Furthermore, participants were asked to provide
information on their workplace (urban, rural), whether they had
more than one workplace (yes, no), whether they were frontline
COVID-19 workers (yes, no), and the type of workplace in which
they spent the majority of their time (i.e., public health centers,
community hospitals, general hospitals, specialized hospitals,
teaching hospitals, district/provincial health offices, the Ministry
of Public Health, private hospitals/clinics, pharmacies, other
health facilities, and retired or no longer working).

Health-Related Factors (Three Questions)

Participants were asked about their health, specifically whether
they had any health conditions (e.g., diabetes, cardiovascular
diseases, kidney diseases, cancer, obesity, respiratory diseases,
and others). Moreover, the history of participants’ influenza
vaccination (had, never had, uncertain) and COVID-19 infection
(had, never had, uncertain) were collected.

Perceived Risk for COVID-19 (Four Questions)

This section captured the perceived risk of COVID-19 by
participants. Participants were asked whether they had direct
contact in the screening of individuals at risk for COVID-19 or
the caring of COVID-19 patients (yes, no). Their perceived risk
of COVID-19 was further assessed on a six-point Likert scale
(0 = definitely no to 6 = definitely yes), and it was assessed
whether the participants lived with any elderly persons (aged 60
years or older) and/or individuals with chronic diseases (diabetes
mellitus, hypertension, stroke, coronary artery disease, cancer
with chemotherapy treatment, chronic obstructive pulmonary
disease, stage 5 kidney disease, obesity or BMI > 25 kg/m?).
As elderly or people with chronic conditions are at higher risk
of COVID-19, living with these groups may increase their risk
for COVID-19 infection, and subsequently influence HCWs’
decision to accept COVID-19 vaccines (17). Participants were
also asked about the location they perceived to have highest risk
of COVID-19 infection (home, workplace, community).

Perceived Enablers and Barriers of COVID-19
Vaccination (Five Questions)

Participants’ perceived enablers and barriers were explored. First,
they were asked under which condition(s) they would accept the
vaccine: (1) if they received the vaccine they prefer (based on the
list of existing vaccines regardless of availability in Thailand); or
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for COVID-19 vaccine, what factors are associated with vaccine
hesitancy (comparing who decline or are uncertain about getting
the vaccine to those willing to get vaccine)?” Through literature
search and consultation with experts, potential explanatory
variables were entered into a multinomial logistic regression
model with a forward selection approach. Regression diagnostic
tests were conducted. The models were checked for collinearity
and homoscedasticity, and robust standard errors were used.
Data were analyzed using STATA, version 16.0 (STATA Corp,
College Station, TX, USA) with a statistical significance of

(2) if a certain number of people were vaccinated in the world
without serious adverse events (reaction in any untoward medical
event, e.g., death, life-threatening, prolonged or permanent signs,
disability, or congenital disorder). Additionally, participants were
asked to select the top three enablers and top three barriers to
receiving a COVID-19 vaccine. Examples of enablers included
approval from the World Health Organization (WHO) or Thai
Food and Drug Administration, seeing the country’s leader,
family, or friends getting vaccinated, belief that the vaccines
can prevent infection, or living in high-risk areas. Examples of

barriers included concerns regarding vaccine eflicacy, concerns  p < 0.05.
of short-term and/or long-term side effects, belief that they
were not at risk, or travel restrictions. Furthermore, participants RESULTS

commented on the safety of COVID-19 vaccines compared
to the influenza vaccine (less than, equal to, greater than, or
uncertain). Lastly, participants were asked, as HCWs, whether
they would make recommendations to others to receive a
COVID-19 vaccine.

In the pre-vaccine arrival period, there were initially 57,695
respondents, with 56,137 (97%) respondents providing their
consent. There were 1,069 observations with missing data,

Data Analysis

Descriptive analyses were conducted to provide general
information about the respondents in each time period and
overall, where continuous variables were reported as mean,
standard deviation (SD), minimum and maximum, and
categorical variables were reported as absolute (numbers) and
relative (percentage) frequencies.

The findings on enablers and barriers to receive COVID-
19 vaccines were reported in both descriptive and explanatory
manners. The top three enablers and barriers were ranked
based on number of times selected. In addition, a multinomial
logistic regression was conducted to identify factors associated
with vaccine hesitancy by reporting adjusted relative risk ratios
(RRRs) of those not willing to accept a vaccine or were uncertain
compared to those willing to accept a vaccine. This regression
model was used to address the question, “Among those waiting

leading to the total sample for this period to be 55,068 (95%). In
the post-vaccine arrival period, there were 27,889 respondents,
with 27,395 (98%) providing their consent. There were 76
observations with missing data, leading to the total sample of
27,319 (98%). The total samples combined amounted to 82,387
respondents. The following sections report the following: (1)
Vaccine hesitancy overview before and after vaccine availability;
(2) Demographic characteristics, socio-economic factors, and
health-related factors; (3) Perceived risk for COVID-19; (4)
Perceived enablers and barriers of COVID-19 vaccination, and
conditions to support COVID-19 vaccine hesitancy; (5) Factors
associated with COVID-19 vaccine hesitancy; and (6) COVID-19
vaccine hesitancy after vaccines became available.

Vaccine Hesitancy Overview Before and
After Vaccine Availability

In the pre-vaccine arrival period, ~55% of HCWs were willing to
accept either the Sinovac or AstraZeneca vaccine (vaccine brands

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

19,491 (35.4%)

5,277 (9.6%)

30,300 (55.0%)

Pre-vaccine arrival period
(Jan-Feb 2021)

Who received the vaccine (2 doses)

Who declined the vaccine

FIGURE 1 | Vaccine hesitancy before and after vaccine availability (N = 82,387).

5,562 (20.4%)
1,896 (6.9%)

15,432 (56.5%)

4,429 (16.2%)

Post-vaccine arrival period
(Apr-May 2021)
Who will receive the vaccine

Who are uncertain about vaccine
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available during the study period), whereas 35.4% were uncertain, ~ HCWs decreased to 27.3% (as shown in Figure 1). Additionally,
and 9.6% declined. After the vaccines became available, the = ~12% of those who had already received the first dose were
vaccine hesitancy (no or uncertain to obtain vaccination) among  uncertain about or not willing to accept the second dose.

TABLE 1 | Demographic characteristics, socio-economic factors, and health-related factors of the study population and by time period.

Characteristics Total Pre-vaccine arrival period Post-vaccine arrival period
(N = 82,387) (N = 55,068) (N =27,319)
Age (mean + SD) (IQR) 42.6 +11.7 (33-52) 41.9 +11.7 (32-51) 441 +11.6 (34-593)
Gender
Female 67,261 (81.6%) 44,942 (81.6%) 22,319 (81.7%)
Marital status
Single 28,993 (35.2%) 20,229 (36.7%) 8,764 (32.1%)
Marriage 46,478 (56.4%) 30,457 (55.3%) 16,021 (58.6%)
Separated, widowed or divorced 6,916 (8.4%) 4,382 (8.0%) 2,534 (9.3%)
Religion
Buddhist 78,966 (95.8%) 52,841 (96.0%) 26,125 (95.6%)
Work region
Bangkok 15,688 (19.0%) 12,365 (22.5%) 3,323 (12.2%)
Central 21,117 (32.9%) 15,946 (29.0%) 11,171 (40.9%)
North 4,731 (5.7%) 3,374 (6.0%) 1,357 (5.0%)
Northeast 28,658 (34.8%) 20,265 (36.8%) 8,393 (30.7%)
South 6,193 (7.6%) 3,118 (5.7%) 3,075 (11.2%)
Work location
Rural 43,405 (52.7%) 27,987 (50.8%) 15,418 (56.4%)
Frontline COVID-19 worker
Yes 55,874 (67.8%) 36,832 (66.9%) 19,042 (69.7%)
Occupation
Doctors 7,400 (9.0%) 4,492 (8.2%) 2,908 (10.6%)
Dentists 2,107 (2.6%) 1,061 (1.9%) 1,046 (3.8%)
Pharmacist 2,606 (3.2%) 1,722 (3.1%) 884 (3.2%)
Nurses 26,300 (31.9%) 18,394 (33.4%) 7,906 (28.9%)
Medical laboratories 2,840 (3.4%) 1,872 (3.4%) 968 (3.5%)
Patient aids 7,274 (8.8%) 5,484 (10.0%) 1,790 (6.6%)
Village health volunteers and migrant health volunteers 15,5983 (18.9%) 9,172 (16.7%) 6,421 (23.5%)
Public health officers 7,787 (9.5%) 4,956 (9.0%) 2,831 (10.4%)
Others 10,480 (12.7%) 7,915 (14.3%) 2,565 (9.5%)
Type of workplace
Primary care unit and community hospital 35,792 (43.4%) 28,209 (42.1%) 12,5883 (46.1%)
Secondary and tertiary hospital 20,669 (25.1%) 13,5642 (24.6%) 7,127 (26.1%)
Specialized hospitals of government departments and university hospital 11,571 (14.0%) 9,547 (17.3%) 2,024 (7.4%)
General government units and supporting unit 6,059 (7.4%) 3,616 (6.6%) 2,443 (8.9%)
Private unit and other office 8,296 (10.1%) 5,154 (9.4%) 3,142 (11.5%)
Have more than one workplace
Yes 14,463 (17.6%) 9,188 (16.7%) 5,275 (19.3%)
Have health condition
Yes 13,637 (16.6%) 8,983 (16.3%) 4,654 (17.0%)
Had influenza vaccines before
Yes 70,085 (85.0%) 47,415 (86.1%) 22,670 (83.0%)
No 10,101 (12.3%) 6,182 (11.2%) 3,919 (14.3%)
Uncertain 2,201 (2.7%) 1,471 (2.7%) 730 (2.7%)
Had history of COVID-19 infection
No 80,952 (98.3%) 54,133 (98.3%) 26,819 (98.2%)
Yes 1,435 (1.7%) 935 (1.7%) 500 (1.8%)

SD, standard deviation; IQR, Interquartile range.
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Demographic Characteristics,
Socio-Economic Factors, and
Health-Related Factors

The description regarding demographic characteristics, socio-
economic factors, and health-related factors for the total sample
and by time periods were similar (Table 1). Overall, 81.6% were
female, the mean age was 42.6 years (interquartile range: IQR
= 33-52), and the majority (56.4%) were married. The majority
of the respondents were from the northeastern (34.8%) and
central (32.9%) regions. In total, 31.9% were nurses and 18.9%
were of village health volunteers and migrant health volunteers.
The respondents mainly worked in primary care units and
community hospitals, including secondary and tertiary hospitals.
The majority had received influenza vaccines (85.0%) and did not
have COVID-19 (98.3%).

The descriptive findings of respondents’ intention to
receive the COVID-19 vaccine by period are shown in
Supplementary Material 2. HCWs who were willing to accept

the pre-vaccine and post-vaccine arrival periods. Furthermore,
around two-thirds of HCWs perceived a moderate risk of
infection, regardless of actual vaccine availability.

Perceived Enablers and Barriers of

COVID-19 Vaccination

The list of top three enablers and barriers selected by HCW's
are presented in Table 3, before and after the availability of
COVID-19 vaccines in Thailand. The enablers and barriers to
the receipt of COVID-19 vaccinations were similar in both
periods. The top enablers for HCWs were if WHO or FDA in
Thailand recommended the vaccine, and their belief on whether

TABLE 3 | Top 3 enablers and barriers for COVID-19 vaccination before and after
COVID-19 vaccination.

Factors  Pre-vaccine arrival period Post-vaccine arrival period
the COVID-19 vaccine appeared to be older in the post-vaccine
arrival period (pre-vaccine arrival period: 47.1 &+ 11.9 for those =~ Enabler 1. If WHO or Thai FDA .ff WHO or Thai FDA
who were willing to accept the vaccines vs. 41.9 & 11.7 for those recommended COVID-19 recommended - COVID-19
who said no or were uncertain; post-vaccine arrival period with vaccination vaccination
P : P 2. Believe that the COVID-19 . Believe that the COVID-19
0 dOSCI 46.6 + 12.8 vs. 40.8 £+ 127, and Wlth 1 dOSCZ 419+ 12.6 vaccine will stop infection vaccine will prevent mortality
vs. 36.7 £ 12.9). 3. Believe that the COVID-19 . Believe that the COVID-19
vaccine will prevent vaccine will prevent
transmission transmission
Percelved R|3k for COVID'1 9 Barriers 1. Concern about the efficacy of . Concern about the efficacy of
Respondents’ perceived risk of the COVID-19 infection was COVID-19 vaccination COVID-19 vacgination
studied and is reported in Table 2. Most participants expressed 2. Congern about the short-term 2. Concern about the long-term
. . side effects of COVID-19 side effects of COVID-19
concerns about exposure to the infection from workplace - o
o f heir h d . 44.3% vaccination vaccination
(55.7%) more than from their homes and community (44.3%). 3. Concern about the long-term . Concern about the short-term
Approximately 40% reported neither living with older adults side effects of COVID-19 side effects of COVID-19
nor people with chronic diseases (chronic patients) in both vaccination vaccination
TABLE 2 | Perceived risk of COVID-19 by health care workers.
Characteristics Total Pre-vaccine arrival period Post-vaccine arrival period
(N = 82,387) (N = 55,068) (N = 27,319)
Had direct contact in the screening and/or caring of COVID-19 55,874 (67.8%) 36,832 (66.9%) 19,042 (69.7%)

patients (Frontline workers)

Perceived risk of COVID-19

No risk

Low risk

Moderately low risk

Moderate risk

Moderately high risk

High risk

Living conditions as risk of COVID-19

Living with older adults (=60 years)

Living with chronic patients

Living with both older adults and chronic patients
Living with neither older adults nor chronic patients
Location perceived to be highest risk of COVID-19 infection
Home and community

Workplace

11,958

848 (1.0%)
4,621 (5.6%)
13,417 (16.3%)
28,795 (35.0%)
24,820 (30.1%)
9,886 (12.0%)

27,854 (33.8%)
6,962 (8.5%)

(14.5%)

35,613 (43.2%)

36,491 (44.3%)
45,896 (55.7%)

507 (0.9%)
3,322 (6.0%)
9,528 (17.3%)
19,636 (35.7%)
15,886 (28.8%)
6,189 (11.2%)

18,338 (33.3%)
4,464 (8.1%)
7,758 (14.1%)

24,508 (44.5%)

24,586 (44.6%)
30,482 (55.4%)

341 (1.2%)
1,299 (4.8%)
3,889 (14.2%)
9,159 (33.5%)
8,934 (32.7%)
3,697 (13.5%)

9,516 (34.8%)
2,498 (9.1%)
4,200 (15.4%)

11,105 (40.6%)

11,905 (43.6%)
15,414 (56.5%)
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TABLE 4 | Factors associated with COVID-19 vaccine hesitancy among participants who have not received vaccination between in the pre- and post-vaccine period.

Variables Multinomial logistic regression (Relative Risk Ratio: RRR)

Pre-vaccine arrival period (N = 55,068) Post-vaccine arrival period (N = 11,066)

RRR for those who RRR for those who are RRR for those who RRR for those who are

declined COVID-19 uncertain about declined COVID-19 uncertain about
vaccines (compared to COVID-19 vaccines vaccines (compared to COVID-19 vaccines
those who will receive (compared to those who those who will receive (compared to those who

the vaccine) will receive the vaccine) the vaccine) will receive the vaccine)
Age 1.01 (1.00-1.01)** 1.00 (0.99-1.00) 0.99 (0.98-1.00)** 0.99 (0.99-1.00)**
Gender (Ref: Male)
Female 1.09 (0.99-1.20)* 1.26 (1.18-1.34)* 1.20 (1.00-1.44)** 1.24 (1.09-1.41)*
Marital status (Ref: Single)
Marriage 0.89 (0.82-0.97)** 0.96 (0.91-1.01) 1.01 (0.85-1.20) 0.93 (0.82-1.05)

Separated, widowed or divorced
Religion (Ref: Others)

0.93 (0.80-1.08) 0.99 (0.90-1.09) 1.32 (1.02-1.69)™ 0.94 (0.78-1.12)

Buddhist 0.67 (0.57-0.79)**

Work region (Ref: Bangkok)

0.81 (0.72-0.91)™*

0.77 (0.57-1.04)*

0.79 (0.64-0.98)*

Central 0.86 (0.78-0.95)"** 0.92 (0.86-0.99)"* 1.24 (0.90-1.70) 1.18 (0.95-1.47)
North 0.97 (0.83-1.13) 0.97 (0.88-1.08) 0.91 (0.59-1.39) 1.27 (0.95-1.69)
Northeast 1.01 (0.90-1.14)* 0.89 (0.83-0.96)* 1.09 (0.79-1.51) 1.23 (0.98-1.54)"
South 0.70 (0.58-0.84)"** 0.98 (0.88-1.09) 0.80 (0.57-1.14) 0.85 (0.67-1.07)

Work location (Ref: Urban)

Rural

Frontline COVID-19 worker (Ref: Yes)

No

Occupation (Ref: Public health officers)

1.10 (1.00-1.21)*

1.11 (1.03-1.20*

0.99 (0.93-1.05)

1.15 (1.09-1.21)"

1.11 (0.96-1.29)

0.91 (0.77-1.07)

1.06 (0.96-1.17)

0.94 (0.84-1.05)

Doctors 0.99 (0.83-1.17) 0.95 (0.85-1.07) 0.70 (0.47-1.08)" 0.62 (0.47-0.82)*
Dentists 0.84 (0.65-1.08) 0.96 (0.80-1.15) 0.42 (0.25-0.69)* 0.71 (0.52-0.98)"
Pharmacists 1.12 (0.91-1.37) 1.00 (0.86-1.16) 0.57 (0.35-0.93) 0.63 (0.46-0.87)"*

Nurses
Medical laboratories
Patient aids

Village health volunteers and migrant health volunteers

Others

1.07 (0.93-1.22)
0.79 (0.64-0.97)
0.62 (0.52-0.73)"**
0.31 (0.26-0.37)"**
0.68 (0.59-0.79)"**

Type of workplace (Ref: Primary care unit and community hospital)

Secondary and tertiary hospital
Specialized hospital of government departments and

university hospital

General government units and supporting unit
Private unit and other office
Have more than one workplace (Ref: Yes)

No

Have health condition (Ref: Yes)

No

Had influenza vaccines before (Ref: Yes)

No
Uncertain

Had COVID-19 (Ref: Yes)

No

0.83 (0.75-0.92)"**
1.00 (0.88-1.13)

1.12 (0.96-1.30)
0.73 (0.63-0.84)*

1.01 (0.92-1.12)

0.93 (0.85-1.03)

2.69 (2.42-2.98)"*
1.01 (0.78-1.30)

0.74 (0.38-1.43)

1.03 (0.94-1.13)

0.87 (0.75-1.00
0.81 (0.72-0.90)*
0.84 (0.76-0.93)*
0.86 (0.78-0.95)*

0.90 (0.84-0.96)*
0.99 (0.92-1.08)

1.05 (0.96-1.16)
0.90 (0.83-0.99)*

1.09 (1.02-1.16)™

0.96 (0.91-1.02)

1.35 (1.26-1.45)*
1.29 (1.12-1.49)*

1.40 (0.87-2.26)

1.09 (0.81-1.46)
1.08 (0.69-1.69)
1.25 (0.82-1.89)

1.72 (1.29-2.29)*

0.66 (0.47-0.93)"

0.85 (0.69-1.06)
0.86 (0.63-1.18)

0.85 (0.67-1.08)
0.53 (0.40-0.70)

1.30 (1.10-1.54)

0.77 (0.66-0.91)

1.56 (1.34-1.81)
1.02 (0.73-1.43)

0.83 (0.47-1.47)

1.04 (0.84-1.28)

0.88 (0.62-1.24)

0.90 (0.65-1.23)
1.80 (1.48-2.19)
0.61 (0.48-0.78)"

0.86 (0.73-1.01)*
0.96 (0.76-1.20)

0.98 (0.84-1.14)
0.67 (0.56-0.79)**

1.01 (0.90-1.13)

0.82 (0.73-0.92)*

1.16 (1.04-1.29)**
1.37 (1.09-1.72)**

1.29 (0.86-1.95)

Would recommend others to receive COVID—19 vaccine (Ref: Yes)

No 103.56 (89.02-120.48)*  10.03 (8.62—11.66)"* 56.43 (40.29-79.03)"** 5.51 (3.87-7.84)"**
Uncertain 17.73 (16.36-19.22)** 14.73 (14.05-15.44)** 10.81 (9.28-12.61)"** 9.10 (8.06-10.26)***
Constant 0.07 (0.03-0.13)*** 0.14 (0.09-0.24)*** 0.17 (0.10-0.31)*** 0.71 (0.47-1.07)
Log likelihood —38,829.39 —9,469.2668

Prob > chi? 0.0000 0.0000

Pseudo R? 0.2345 0.1483

0 <0.1, ”p < 0.05, **p < 0.01, results from multinomial logistic regression models.
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the vaccine would stop infections. The topmost barrier was the
concern about the efficacy of COVID-19 vaccines.

Factors Associated With COVID-19

Vaccine Hesitancy
This section reports the findings on factors associated with
COVID-19 vaccine hesitancy by HCWSs over time from the pre-
vaccine arrival period to post-vaccine arrival period. Results
from multinomial logistic regression analysis are presented in
Table 4. Specifically, this study examined factors associated with
vaccine hesitancy (with the outcome being yes, no, or uncertain)
among participants who had not received the vaccination in
the pre-vaccine arrival period (N = 55,068) and post-vaccine
arrival period (N = 11,066). Those who received two doses
were excluded.

In the pre-vaccine arrival period, HCWs likely to decline
a COVID-19 vaccine, compared to those willing to accept a
COVID-19 vaccine, were generally older (RRR: 1.01, 95% CI:
1.00-1.01), were mostly single (RRR: 0.89, 95% CI: 0.82-0.97),
were mainly Buddhist (RRR: 0.67, 95% CI: 0.57-0.79), mainly
worked in rural areas (RRR: 1.10, 1.00-1.21), were generally not
frontline COVID-19 workers (RRR: 1.11, 95% CI: 1.03-1.20), had
not received Influenza vaccines before (RRR: 2.69, 95% CI: 2.42-
2.98), and would not recommend that others receive a COVID-19
vaccine (RRR: 103.56, 95% CI: 89.02-120.48). Across different
working regions, HCW's working in the northeastern region were
most likely to decline COVID-19 vaccines, and HCWs working
in the southern region were least likely to decline COVID-19
vaccines. HCWs working in medical laboratories (RRR: 0.79, 95%
CI: 0.64-0.97), working as patient aids (RRR: 0.62, 95% CI: 0.52—
0.73), and village health volunteers and migrant health volunteers
(RRR:0.31,95% CI: 0.26-0.37) were less likely to decline COVID-
19 vaccines compared to public health officers. HCWs working
at secondary and tertiary hospitals (RRR: 0.83, 95% CI: 0.75-
0.92), private units, and other offices (RRR: 0.73, 95% CI: 0.63—
0.84) were less likely to decline COVID-19 vaccines compared to
HCWs working at primary care unit and community hospital.

When comparing HCWs who were uncertain about COVID-
19 vaccines with those who stated their preference for COVID-19
vaccines, the abovementioned factors had similar impacts (with
different magnitudes). The exceptions included age, work region,
number of workplaces, and influenza vaccine status. Younger
HCWs (RRR: 1.00, 95% CI: 0.99-1.00) were more likely to be
uncertain, although the result was not significant at 5%. HCWs
working in Bangkok, the northern region, and southern region
were more likely to be uncertain compared to HCWs working
in the central region and northeastern region. HCWs having
only one workplace (RRR: 1.09, 95% CI: 1.02-1.16) were more
likely to be uncertain compared to HCWs having more than one
workplace. HCWs who were uncertain about whether they had
received the influenza vaccine before (RRR: 1.29, 95% CI: 1.12-
1.49) were also more likely to be uncertain about whether to
receive the COVID-19 vaccine.

In the post-vaccine arrival period, HCWs were more likely
to decline COVID-19 vaccines if they were younger (RRR: 0.99,

95% CI: 0.98-1.00), were female (RRR: 1.20, 95% CI: 1.00-
1.44), were separated or widowed, or divorced (RRR: 1.32, 95%
CI: 1.02-1.69), worked in primary care units and community
hospitals (RRR: 0.53, 95% CI: 0.40-0.70), had only one workplace
(RRR: 1.30, 95% CI: 1.10-1.54), had health conditions (RRR:
0.77, 95% CI: 0.66-1.54), had not received influenza vaccines
before (RRR: 1.56, 95% CI: 1.34-1.81), were uncertain about
recommending that others receive a COVID-19 vaccine (RRR:
56.43, 95% CI: 40.29-79.03), and were not willing to make such
a recommendation (RRR: 10.81, 95% CI: 9.28-12.61). In terms
of occupation, HCWs who worked as village health volunteers
and migrant health volunteers (RRR: 1.72, 95% CI: 1.29-2.29)
were more likely to decline COVID-19 vaccines than public
health officers. Pharmacists (RRR: 0.57, 95% CI: 0.35-0.93)
and dentists (RRR: 0.42, 95% CI: 0.25-0.69) were less likely
to decline COVID-19 vaccines than public health officers. A
similar pattern can be observed in the results when comparing
HCWs that were uncertain about COVID-19 vaccines to those
who stated their preference for them. The exceptions included
marital status, number of workplaces, and influenza vaccine
status. Marital status and number of workplaces had no impact
on the likelihood of being uncertain about COVID-19 vaccines.
Doctors (RRR: 0.62, 95% CI: 0.47-0.82) were less likely to
be uncertain about receiving COVID-19 vaccines compared to
public health officers. HCWs who were uncertain about whether
they received an influenza vaccine before (RRR: 9.10, 95% CI:
8.06-10.26) were also more likely to be uncertain about receiving
COVID-19 vaccines.

When comparing between the pre- and post-vaccine arrival
periods, older HCWs were more likely to decline COVID-19
vaccines in the pre-vaccine arrival period; on the other hand,
older HCWs became less likely to decline and be uncertain
about receiving a COVID-19 vaccine in the post-vaccine arrival
period. Compared to HCWs in the urban region, HCWs in
the rural region were more likely to decline a vaccine in the
pre-vaccine arrival period (RRR: 1.10, 95% CI: 1.00-1.21), but
there was no difference in this trend in the post-vaccine arrival
period. HCWs who were not frontline workers were more likely
to decline or be uncertain about receiving the vaccines in the
pre-vaccine arrival period, but not in the post-vaccine arrival
period. Additionally, respondents in certain occupations changed
their perception regarding receiving COVID-19 vaccines in the
post-vaccine arrival period; for instance, medical laboratories,
patient aids, and village health volunteers were more likely to
decline or be uncertain about receiving COVID-19 vaccines
than public health officers in both periods. Similarly, HCWs
working in secondary and tertiary hospitals also changed their
vaccine hesitancy from having them to none in the post-vaccine
arrival period.

DISCUSSION

This study examined factors affecting COVID-19 vaccine
hesitancy among health care workers in Thailand before and
after vaccines became available by using primary data collected
from an online survey. The reasons for people choosing
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not to be vaccinated are complex; for example, a vaccines
advisory group to WHO identified complacency, inconvenience
in accessing vaccines, and lack of confidence as key reasons
underlying hesitancy (18). Given the important role of HCWs
in the community regarding their roles in caring for patients
and in educating people about health-related matters, they
remain the most trusted advisors and influencers of vaccination
decisions and they should be supported so they can provide
trusted and credible information on vaccines to the general
population. Given the current evidence on vaccine effectiveness
against infection and preventing serious illness, it is important
to have a high vaccine coverage of COVID-19 vaccinations
among HCWs to prevent the shortage of HCWs during the
time of public health crisis (19), and to increase the public
confidence in the COVID-19 vaccination policy of the country
(9). If HCWSs are not hesitant to receive COVID-19 vaccines,
they may be more likely to recommend and encourage other
eligible people to be vaccinated, which was confirmed by this
study’s findings.

As stated before, it was found that in the pre-vaccine arrival
period, ~55% of HCWs were willing to accept the vaccine, 35%
were uncertain, and 10% declined. In the post-vaccine arrival
period, the vaccine hesitancy among HCWs reduced to 27%.
This study reported a higher rate of vaccine hesitancy than those
reported in existing literature (11, 20-24) especially in the pre-
vaccine arrival period. After the vaccines became available, there
was a reduction in vaccine hesitancy, which may be attributed to
the fact that the survey period covered the time when COVID-19
cases spiked in Thailand.

Socio-demographic factors, such as being female, younger
age, living in Bangkok, working as medical laboratory workers,
patient aids, village health volunteers, and migrant health
volunteers, not receiving the influenza vaccine before, and the
preference not to recommend that others receive COVID-19
vaccine were found to be the significant factors explaining
vaccination hesitancy. These findings supported existing
literature in that they confirmed that males are more likely
to take a chance and try new options (in this case, COVID-
19 vaccine) and those with a history of seasonal influenza
vaccination were more open to accepting COVID-19 vaccines
(11, 21, 23, 25). These findings led to a better plan for target
communications such as using social media to promote
COVID-19 vaccine uptake among young female healthcare
workers, and providing vaccine information through opinion
leaders in hospitals and professional societies. These initiatives
aim to improve the uptake of COVID-19 vaccines in clinical
settings. Recently, the study findings were also used as one of
inputs for designing COVID-19 booster vaccination among
healthcare workers.

Our findings in the post-vaccine arrival period showed
additional factors influencing vaccine hesitancy, including
working in a rural area and having health conditions. These
findings highlighted that vaccine recommendations and vaccine
confidence can boost vaccine acceptance. In contrast, concerns
regarding vaccine efficacy and safety were barriers to accepting
the vaccine (11, 26-29). It is to be noted that similar studies about
vaccine acceptance or hesitancy among HCWs were recently
conducted in other countries. Those studies emphasized that

female health care workers were less likely to accept COVID-
19 vaccines than males. One of the main barriers to vaccination
acceptance was found to be the mistrust of the vaccine (30).

In addition, married HCWs were less likely to decline or be
uncertain to receive COVID-19 vaccines in both periods, possibly
due to concerns for the safety of their families. Geographical
areas appeared to be a factor in vaccine hesitancy; as highlighted
by existing literature and this study’s findings in the pre-
vaccine arrival period, this threat is more common in rural
areas (31). After the arrival of the vaccines, the effects of
geographical areas diminished. Comparing both the periods,
vaccine acceptance changed for frontline HCWs and for people
in certain occupations (11), who were all more hesitant about
receiving a COVID-19 vaccine before its arrival but not after.
Potential explanations could include the peer effect (e.g., seeing
their colleagues getting vaccinated and remaining healthy),
feeling more confident with the presence of the vaccine, and
the public campaigns in promoting COVID-19 vaccines during
that time.

The findings can be used to support the management of
COVID-19 vaccinations for HCWs in the future for booster
dose(s) and in other settings for future outbreaks. First, it is
important to monitor real-world vaccine safety and effectiveness
and share information with HCWs, given that concerns over
this information were top barriers to vaccine acceptance. Vaccine
hesitancy issue among HCWs is an alarming sign suggesting
that HCWs perceived the effects of the COVID-19 vaccination
as a higher risk to their lives than contracting the COVID-19
virus itself. Having a tailored program for those who declined
or remained uncertain about getting vaccinated could minimize
this hesitancy and subsequently influence the potential success
of vaccination programs. For example, female HCWs living in
the rural areas and being in certain occupations (e.g., nurses)
should receive tailored information to support their vaccination
plan. Second, another study has shown that a large number
of HCWs in Thailand also contracted the COVID-19 virus
from their peers (through having lunch and dinner together,
for instance) (32). Therefore, there may be a misunderstanding
that HCWs with adequate Personal Protective Equipment or
working with non-COVID patients are safe. Information needs
to be communicated to them to ensure that they are not
underestimating the infection risk.

Strengths and Limitations of the Study

The strength of our study was that the information on COVID-
19 vaccine hesitancy was examined in both the pre-vaccine arrival
and the post-vaccine arrival periods in Thailand, which can shed
light on the behavioral changes which took place after the arrival
of vaccines. An additional strength of this study lies in its sample
size, which was substantial compared to previous studies. In this
regard, this level of response was possible with the support from
the Thai MOPH along with several communication strategies to
reach the study population. The information from this analysis
may also be applicable to other settings with a similar context
and can help support the design of programs/interventions
to minimize vaccine hesitancy. Generalisability of the results
may depend on many factors, for example, the level of local
transmission and prior vaccine acceptance among HCWs. The
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first survey was conducted in early 2021 when the local epidemic
was relatively low. While this study’s results may not be applicable
to settings with different levels of local transmission and vaccine
acceptance among HCWs, the survey tools are transferable
(usable in) to these settings. Nevertheless, there are limitations
to consider when interpreting the findings. This study was cross-
sectional at two different time points. The surveys were not
linked; thus, the pattern or trend could not be assessed. The
differences in results during both the periods could be due to
different sample pools and sample sizes. However, the chance
of this issue was minimized as similar methods and channels
for the recruitment of participants were used for the two time
points. Future research could consider a method where same
participants were followed over time. Additionally, there may be
unknown confounders which were not included due to the lack of
data, as noticeable in the low R-squared value; however, this study
attempted to collect data on relevant factors influencing vaccine
hesitancy based on our initial literature review.

CONCLUSION

This study’s findings describe how policies can be addressed
to reduce vaccine hesitancy. This study also highlights HCWs’
characteristics (including gender, work region, and occupation)
and the reasons they cited for their vaccine acceptance
or hesitance. These findings are critical given Thailand’s
efforts to fight the COVID-19 pandemic with various public
health interventions, including COVID-19 vaccines, and may
be helpful to support other settings in their fight against
this pandemic.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/Supplementary Material, further inquiries can be
directed to the corresponding author/s.

ETHICS STATEMENT

Ethical approval was obtained from the Institute for the
Development of Human Research Protections (IHRP)
in Thailand. Participation was voluntary and only non-

identifiable data were collected. The patients/participants

REFERENCES

1. Garcia LY, Cerda AA. Contingent assessment of the COVID-19 vaccine.
Vaccine. (2020) 38:5424-9. doi: 10.1016/j.vaccine.2020.06.068

2. Randolph HE, Barreiro LB. Herd immunity: understanding COVID-19.
Immunity. (2020) 52:737-41. doi: 10.1016/j.immuni.2020.04.012

3. World Health Organization. Ten Threats to Global Health in 2019. (2019).
Available online at: https://www.who.int/news-room/spotlight/ten-threats-
to-global-health-in-2019 (accessed June 27, 2021).

. Wouters OJ, Shadlen KC, Salcher-Konrad M, Pollard AJ, Larson HJ,
Teerawattananon Y, et al. Challenges in ensuring global access to COVID-19
vaccines: production, affordability, allocation, and deployment. Lancet. (2021)
397:1023-34. doi: 10.1016/50140-6736(21)00306-8

provided their written informed consent to participate in
this study.

AUTHOR CONTRIBUTIONS

CP, YW, and WI analyzed and interpreted data. All authors
designed the study, including objectives, questionnaire, data
collection, and approved the final draft.

FUNDING

This study was funded by the Health Systems Research Institute
(https://hsri.or.th/researcher), grant number 64134002RM011L0.
The funder of the study had no role in study design, data
collection, data analysis, data interpretation, or writing of the
report. The Health Intervention and Technology Assessment
Program (HITAP) is a semi-autonomous research unit in
the Ministry of Public Health, Thailand, supports evidence-
informed priority-setting and decision-making for healthcare.
HITAP was funded by National and International Public Funding
Agencies. HITAP’s international work was supported by the
International Decision Support Initiative (iDSI), with the aim
of providing technical assistance on health intervention and
technology assessment to governments in low-income and
middle-income countries. iDSI was funded by the Bill & Melinda
Gates Foundation (OPP1202541), the UK’ Department for
International Development, and the Rockefeller Foundation.

ACKNOWLEDGMENTS

The authors would like to acknowledge the support from all
individuals and organizations with the distribution of the surveys
including healthcare workers in Thailand who completed the
survey and supported our community during this pandemic
including Jarut Khetjumnun for the survey development and data
collection. We would like to thank Editage (www.editage.com)
for English language editing.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpubh.
2022.834545/full#supplementary-material

5. Our World in data. Coronavirus (COVID-19) Vaccinations. (2021). Available
online at:  https://ourworldindata.org/covid-vaccinations?country=THA
(accessed June 30, 2021).

6. Ministry of Public Health. DDC COVID-19 Interactive Dashboard. (2021).
Available online at: https://dashboard-vaccine.moph.go.th/dashboard.html
(accessed July 3, 2021).

7. World Health Organization. WHO SAGE Values Framework for the
Allocation and Prioritization of COVID-19 Vaccination. (2020) Geneva: World
Health Organization.

8. World Health Organization. WHO SAGE Roadmap for Prioritizing
Uses of COVID-19 Vaccines in the Context of Limited Supply: An
Approach to Inform Planning and Subsequent Recommendations Based
on Epidemiological Setting and Vaccine Supply Scenarios, First Issued

Frontiers in Public Health | www.frontiersin.org

10

August 2022 | Volume 10 | Article 834545


https://hsri.or.th/researcher
http://www.editage.com
https://www.frontiersin.org/articles/10.3389/fpubh.2022.834545/full#supplementary-material
https://doi.org/10.1016/j.vaccine.2020.06.068
https://doi.org/10.1016/j.immuni.2020.04.012
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://doi.org/10.1016/S0140-6736(21)00306-8
https://ourworldindata.org/covid-vaccinations?country=THA
https://dashboard-vaccine.moph.go.th/dashboard.html
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Pheerapanyawaranun et al.

COVID-19 Vaccine Hesitancy in Thai Healthcare Workers

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

20 October 2020, Latest Update 16 July 2021. (2021) Geneva: World
Health Organization.

. Paterson P, Meurice F Stanberry LR, Glismann S, Rosenthal SL, Larson

H]J. Vaccine hesitancy and healthcare providers. Vaccine. (2016) 34:6700-6.
doi: 10.1016/j.vaccine.2016.10.042

Dempsey AF, Pyrznawoski ], Lockhart S, Barnard ], Campagna EJ, Garrett
K, et al. Effect of a health care professional communication training
intervention on adolescent human papillomavirus vaccination: a cluster
randomized clinical trial. ] Am Med Assoc Pediatr. (2018) 172:€180016-
€180016. doi: 10.1001/jamapediatrics.2018.0016

Paris C, Bénézit E, Geslin M, Polard E, Baldeyrou M, Turmel V, et al. COVID-
19 vaccine hesitancy among healthcare workers. Infect Dis Now. (2021)
51:484-7. doi: 10.1016/j.idnow.2021.04.001

Ledda C, Costantino C, Cuccia M, Maltezou HC, Rapisarda V. Attitudes
of healthcare personnel towards vaccinations before and during the
COVID-19 pandemic. Int J Environ Res Public Health. (2021) 18:2703.
doi: 10.3390/ijerph18052703

Agyekum MW, Afrifa-Anane GF, Kyei-Arthur F, Addo B. Acceptability of
COVID-19 vaccination among health care workers in Ghana. Adv Public
Health. (2021) 2021:21253374. doi: 10.1101/2021.03.11.21253374

Brodziak A, Sigorski D, Osmola M, Wilk M, Gawlik-Urban A, Kiszka J,
et al. Attitudes of patients with cancer towards vaccinations—results of online
survey with special focus on the vaccination against COVID-19. Vaccines.
(2021) 9:411. doi: 10.3390/vaccines9050411

Skjefte M, Ngirbabul M, Akeju O, Escudero D, Hernandez-Diaz S, Wyszynski
DE et al. COVID-19 vaccine acceptance among pregnant women and mothers
of young children: results of a survey in 16 countries. Eur ] Epidemiol. (2021)
36:197-211. doi: 10.1007/s10654-021-00728-6

Bangkok Post. Thailand to Start Covid-19 Vaccination Program From Feb.
14. (2021). Available online at: https://www.bangkokpost.com/thailand/
general/2056803/thailand- set-to-start-531%20covid- 19-vaccinations- feb- 14
(accessed June 25, 2021).

Szmyd B, Bartoszek A, Karuga FE, Staniecka K, Blaszczyk M, Radek M.
Medical students and SARS-CoV-2 vaccination: attitude and behaviors.
Vaccines. (2021) 9:128. doi: 10.3390/vaccines9020128

World Health Organization. Strategic Advisory Group of Experts. Report of
the Sage Working Group on Vaccine Hesitancy. 2014: Action plan in Science
in Society in Epidemics and Total pandemics. (2014).

Chou R, Dana T, Buckley DI, Selph S, Fu R, Totten AM. Epidemiology of and
risk factors for coronavirus infection in health care workers: a living rapid
review. Ann Intern Med. (2020) 173:120-36. doi: 10.7326/M20-1632

Lazarus JV, Ratzan SC, Palayew A, Gostin LO, Larson HJ, Rabin K, et al. A
global survey of potential acceptance of a COVID-19 vaccine. Nat Med. (2021)
27:225-8. doi: 10.1038/s41591-020-1124-9

Sallam M. COVID-19 hesitancy ~worldwide: a
systematic review of vaccine acceptance rates. Vaccines. (2021) 9:160.
doi: 10.3390/vaccines9020160

Toth-Manikowski ~ SM, Swirsky ES, Gandhi R, Piscitello
COVID-19  vaccination hesitancy among health care
communication, and policy-making. Am ] Infect Control. (2022) 50:20-5.
doi: 10.1016/j.ajic.2021.10.004

Kose S, Mandiracioglu A, Sahin S, Kaynar T, Karbus O, Ozbel Y. Vaccine
hesitancy of the COVID-19 by health care personnel. Int ] Clin Pract. (2021)
75:€13917. doi: 10.1111/ijcp.13917

vaccine concise

G.
workers,

24. Dror AA, Eisenbach N, Taiber S, Morozov NG, Mizrachi M, Zigron
A, et al. Vaccine hesitancy: the next challenge in the fight against
COVID-19. Eur ] Epidemiol. (2020) 35:775-9. doi: 10.1007/s10654-020-
00671-y

Petravi¢ L, Arh R, Gabrovec T, Jazbec L, Rup¢i¢ N, Stare$ini¢ N,
et al. Factors affecting attitudes towards COVID-19 vaccination: an
online survey in Slovenia. Vaccines. (2021) 9:247. doi: 10.3390/vaccines903
0247

Machingaidze S, Wiysonge CS. Understanding COVID-19 vaccine hesitancy.
Nat Med. (2021) 27:1338-9. doi: 10.1038/s41591-021-01459-7

Troiano G, Nardi A. Vaccine hesitancy in the era of COVID-19. Public Health.
(2021) 194:245-51. doi: 10.1016/j.puhe.2021.02.025

Kwok KO, Li K-K, Wei WI, Tang A, Wong SYS, Lee SS. Influenza
vaccine uptake, COVID-19 vaccination intention and vaccine
hesitancy among nurses: a survey. Int | Nurs Stud. (2021) 114:103854.
doi: 10.1016/j.ijnurstu.2020.103854

Rabi R, Maraqa B, Nazzal Z, Zink T. Factors affecting nurses’ intention to
accept the COVID-19 vaccine: a cross-sectional study. Public Health Nurs.
(2021) 38:781-8. doi: 10.1111/phn.12907

Savoia E, Piltch-Loeb R, Goldberg B, Miller-Idriss C, Hughes B, Montrond
A, et al. Predictors of COVID-19 vaccine hesitancy: socio-demographics,
co-morbidity, and past experience of racial discrimination. Vaccines. (2021)
9:767. doi: 10.3390/vaccines9070767

Du E Chantler T, Francis MR, Sun FY, Zhang X, Han K, et al. The
determinants of vaccine hesitancy in China: a cross-sectional study following
the Changchun Changsheng vaccine incident. Vaccine. (2020) 38:7464-71.
doi: 10.1016/j.vaccine.2020.09.075

Kingkaew P, Pimsarn N, Hadnorntun P, Kulatnam P, Mahasirimongkol S,
Sawaengdee W, et al. A Study to Develop Quarantine Recommendations
for Health Care Workers Who Have Been Exposed to COVID-19 Patients.
Nonthaburi: Health Systems Research Institute (2021).

25.

26.
27.

28.

29.

30.

31.

32.

Author Disclaimer: The findings, interpretations and conclusions expressed in
this article do not necessarily reflect the views of the funding agencies.

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Pheerapanyawaranun, Wang, Kittibovorndit, Pimsarn, Sirison,
Teerawattananon and Isaranuwatchai. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The
use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with these
terms.

Frontiers in Public Health | www.frontiersin.org

11

August 2022 | Volume 10 | Article 834545


https://doi.org/10.1016/j.vaccine.2016.10.042
https://doi.org/10.1001/jamapediatrics.2018.0016
https://doi.org/10.1016/j.idnow.2021.04.001
https://doi.org/10.3390/ijerph18052703
https://doi.org/10.1101/2021.03.11.21253374
https://doi.org/10.3390/vaccines9050411
https://doi.org/10.1007/s10654-021-00728-6
https://www.bangkokpost.com/thailand/general/2056803/thailand-set-to-start-531%20covid-19-vaccinations-feb-14
https://www.bangkokpost.com/thailand/general/2056803/thailand-set-to-start-531%20covid-19-vaccinations-feb-14
https://doi.org/10.3390/vaccines9020128
https://doi.org/10.7326/M20-1632
https://doi.org/10.1038/s41591-020-1124-9
https://doi.org/10.3390/vaccines9020160
https://doi.org/10.1016/j.ajic.2021.10.004
https://doi.org/10.1111/ijcp.13917
https://doi.org/10.1007/s10654-020-00671-y
https://doi.org/10.3390/vaccines9030247
https://doi.org/10.1038/s41591-021-01459-7
https://doi.org/10.1016/j.puhe.2021.02.025
https://doi.org/10.1016/j.ijnurstu.2020.103854
https://doi.org/10.1111/phn.12907
https://doi.org/10.3390/vaccines9070767
https://doi.org/10.1016/j.vaccine.2020.09.075
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

	COVID-19 Vaccine Hesitancy Among Health Care Workers in Thailand: The Comparative Results of Two Cross-Sectional Online Surveys Before and After Vaccine Availability
	Introduction
	Methods
	Study Design
	Participants, Setting, and Recruitment
	Variables
	Demographic Characteristics (Four Questions)
	Socio-Economic Factors (Six Questions)
	Health-Related Factors (Three Questions)
	Perceived Risk for COVID-19 (Four Questions)
	Perceived Enablers and Barriers of COVID-19 Vaccination (Five Questions)

	Data Analysis

	Results
	Vaccine Hesitancy Overview Before and After Vaccine Availability
	Demographic Characteristics, Socio-Economic Factors, and Health-Related Factors
	Perceived Risk for COVID-19
	Perceived Enablers and Barriers of COVID-19 Vaccination
	Factors Associated With COVID-19 Vaccine Hesitancy

	Discussion
	Strengths and Limitations of the Study

	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	Supplementary Material
	References


