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Abstract

Background: The third most severe COVID-19 wave in the middle of 2021 coincided with the dual challenges of limited
vaccine supply and lagging acceptance in Bangkok, Thailand. Understanding of persistent vaccine hesitancy during the “608”
campaign to vaccinate those aged over 60 years and 8 medical risk groups was needed. On-the-ground surveys place further
demands on resources and are scale limited. We leveraged the University of Maryland COVID-19 Trends and Impact Survey
(UMD-CTIS), adigital health survey conducted among daily Facebook user samples, to fill thisneed and inform regional vaccine
rollout policy.

Objective: Theaims of this study were to characterize COVID-19 vaccine hesitancy, frequent reasons for hesitancy, mitigating
risk behaviors, and the most trusted sources of COVID-19 information through which to combat vaccine hesitancy in Bangkok,
Thailand during the 608 vaccine campaign.

Methods: We analyzed 34,423 Bangkok UMD-CTIS responses between June and October 2021, coinciding with the third
COVID-19 wave. Sampling consistency and representativeness of the UMD-CTIS respondents were evaluated by comparing
distributions of demographics, 608 priority groups, and vaccine uptake over timewith source population data. Estimates of vaccine
hesitancy in Bangkok and 608 priority groupswere tracked over time. Frequently cited hesitancy reasons and trusted information
sources were identified according to the 608 group and degree of hesitancy. Kendall tau was used to test statistical associations
between vaccine acceptance and vaccine hesitancy.

Results: The Bangkok UMD-CTIS respondents had similar demographics over weekly samples and compared to the Bangkok
source population. Respondents self-reported fewer pre-existing health conditions compared to census data overall but had a
similar prevalence of the important COVID-19 risk factor diabetes. UMD-CTIS vaccine uptake rose in parallel with national
vaccination statistics, while vaccine hesitancy and degree of hesitancy declined (-7% hesitant per week). Concerns about
vaccination side effects (2334/3883, 60.1%) and wanting to wait and see (2410/3883, 62.1%) were selected most frequently,
while “not liking vaccines’ (281/3883, 7.2%) and “religious objections’ (52/3883, 1.3%) were selected least frequently. Greater
vaccine acceptance was associated positively with wanting to “wait and see” and negatively with “don’t believe | need (the
vaccine)” (Kendall tau 0.21 and —0.22, respectively; adjusted P<.001). Scientists and health experts were most frequently cited
as trusted COVID-19 information sources (13,600/14,033, 96.9%), even among vaccine hesitant respondents.
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Conclusions: Our findings provide policy and health experts with evidence that vaccine hesitancy was declining over the study
timeframe. Hesitancy and trust analyses among the unvaccinated support Bangkok policy measures to address vaccine safety and
efficacy concerns through health experts rather than government or religious officials. Large-scale surveys enabled by existing
widespread digital networks offer aninsightful minimal-infrastructure resource for informing region-specific health policy needs.

(JMIR Public Health Surveill 2023;9:40186) doi: 10.2196/40186
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Introduction

The third COVID-19 wave in Thailand, spanning June to
October 2021, presented a serious challenge to health
infrastructure[1-3]. A rapid increasein COVID-19 severity and
spread coincided with slow vaccine rollout to nonhealth care
workers. Vaccine distribution was further impeded by limited
supply and lagging demand. Thailand initially targeted
vaccination of the “608" group that included high-risk people
defined as those aged 60 years or older and those with 1 of 8
pre-existing health conditions (PHCs) such as diabetes,
respiratory disease, or pregnancy [4,5]. The government offered
expanded vaccine supply and options [6,7], and focused
institutional support in conjunction with incentivesand, in some
instances, punitive measures [8-10]. Nevertheless, vaccine
hesitancy remained a persistent public heath problem in
Thailand [11], and yet, studies of vaccine hesitancy trends in
the region were sparse. There was an urgent need to understand
these trends, understand the reasons for vaccine hesitancy, and
understand how best to persuade the unvaccinated in Thailand.

Vaccine hesitancy literature on the psychological and
sociological drivers of this public health issue identified
common correlates such aslack of social pressure, complacency
toward the disease, lack of trust in medicine, fal se beliefs about
vaccination, lack of trust in the government, and conspiratorial
thinking [12]. Specific reasonsfor vaccine hesitancy in Thailand
were often connected to fears of side effects and of lack of
benefits, most notably regarding the Sinovac vaccine offered
by the government early in vaccine rollout [13,14]. However,
these surveys were either narrowly focused on particular
subgroups, such as hedth care workers or seniors, or were
otherwise offered for short windows of time [13,15-20]. Policy
and public health officials working to change sentiment and
behaviors in the region might use data from more detailed
longitudinal  studies inclusive of broader population
demographics.

The University of Maryland Global COVID Trends and Impact
Survey (UMD-CTIS) isan innovative data stream covering the
health attitudes and practices of alarge population sample (the
global Facebook active user base [FAUB]) from early in the
COVID-19 pandemic (April 2020). A large proportion of the
population of Thailand, especially Bangkok, is represented in
the FAUB. Assuch, the UMD-CTISwas well suited to address
the limitations of prior surveys and fill the need for
context-specific information to combat vaccine hesitancy inthe
region. Leveraging UMD-CTIS responses from the residents
of Bangkok, the most populous and most densely populated
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urban areawith the highest COV1D-19 burden [21], we sought
to understand vaccine uptake, attitudes, and opportunities to
better address vaccine messaging in the 608 vaccinerollout era.

Methods
Study Design

UMD-CTIS

Thisresearch isbased on survey responsesfrom the UMD-CTIS,
which has been approved by the University of Maryland (UMD)
Institutional Review Board (1587016-10) and has been described
previously [22]. Briefly, the UMD-CTIS, in partnership with
Facebook, is a cross-sectional survey of daily samples of the
FAUB population. Sampled FAUB users were invited to
participate in the UMD-CTIS through a specia banner.
Respondents aged =18 years who consented to participate in
the UMD-CTIS study completed an online Qualtrics survey
administered by the UMD [23]. Though statistical resampling
of usersfrom the FAUB over time is possible, these resampled
FAUB users cannot be identified, and their UMD-CTIS
responses cannot be linked longitudinally by design.

Survey I nstrument

The UMD-CTIS instrument was designed to evaluate a range
of public health topics through a single cross-sectional survey
requiring limited time burden. Survey questions were updated
by the UMD periodically in responseto evolving epidemiologic
needs. A consistent survey instrument (version 11) was used
during the study period described below. This instrument
covered vaccination status and vaccine hesitancy, in addition
to questions on demographics, knowledge, attitudes, health
practices, and health status. One of two additional survey
modules was offered randomly to each respondent, either
module A (mediatrust) or module B (PHCs). Survey logic and
language (English and Thai) for version 11 are summarized in
Multimedia Appendix 1, and are available online [24].

Because survey questions administered to each respondent target
different subject matter by design and responses from the
resampled FAUB cannot be linked, possible dependence of
observations and measures of internal consistency are not
available. Assuming that the large FAUB population, statistical
sampling scheme, and response/participation rates are stable
relative to the study timescale, respondents are a consistent
sample of the FAUB population. Respondent characteristics
(eg, age and gender) may be used as a measure of sampling
response consistency for those characteristics. Trends in
survey-estimated metrics (eg, vaccination proportion among
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UMD-CTISrespondents) are assumed to be estimates of trends
in the source population for the FAUB population. The
UMD-CTIS compared to external benchmark datamay be used
as a measure of the representativeness of FAUB respondents
relative to the source population of interest for those survey
guestions.

UMD-CTI S Study Population in Bangkok, Thailand

This study analyzed UMD-CTI S responsesfrom self-identified
residents of Bangkok, Thailand from June 14, 2021, to October
4, 2021. This period coincided with the third COVID-19 wave
and the 608 campaign rollout. To evaluate for possible
differences among those targeted in the 608 campaign, we
separately analyzed 2 subgroups of survey responses
representative of those groups, that is, respondents self-reporting
older age and self-reporting at least one of the targeted PHCs.

The UMD-CTISin conjunction with Facebook provided survey
weights, which combine design weights (for disproportional
population stratification sampling), nonresponse weights
(inverse of response propensity), and poststratification weights
(standardizing to regional age-gender distributions), to
simultaneously adjust for regional demographics, nonresponse
bias, and sampling bias, as described previoudy in greater detail
[23]. The individual component weights are not provided by
design. Thus, when evaluating subregional data (eg, PHC
subgroups), it is not possible to apply only the design and
nonresponse weights, without also applying poststratification
weights for the region. Estimates with and without survey
weights were nevertheless similar both regionally and in
subgroups, and are presented for comparison in Multimedia
Appendices 2-4.

Covariates and Outcome M easures

Demographics and 608 Campaign Groups

Respondents  self-reported  demographic  characteristics,
including 4 gender and 7 age categories. UMD-CTIS age
categories were in 10-year brackets, which did not align with
the 60-year-old threshold in the 608 campaign. To avoid
including subjects aged 55 to 59 years, the elderly risk group
was identified as those aged =65 years (ie, selected 65-74 or
>75 years UMD-CTIS age categories). When evaluating
age-gender distributions, gender waslimited to binary responses
(“male’” and “female”’). Those with self-reported targeted PHCs
in the 608 campaign were identified from the subpopul ation of
respondents randomly offered survey module B. Those who
received module B did not receive module A. We included
surveysfrom those who received module B and reported at | east
one of the targeted PHCs on module B. Pregnancy was only
gueried among those not reporting male gender. The 608
campaign PHCswere mapped to reasonable UMD-CTIS proxies
of those PHCs. These included pregnancy, diabetes, obesity,
cancer, chronic kidney disease, chronic respiratory diseases
(asthmaand chronic obstructive pulmonary disease combined),
and cardiovascular diseases (heart attack, heart disease, or other
heart conditions). The 608 campaign PHCs of neurovascular
diseases did not have reasonable proxiesinthe UMD-CTISand
were not evaluated.

https://publichealth.jmir.org/2023/1/e40186

Remmel et d

Vaccine Uptake

We evaluated vaccine uptake in the UMD-CTIS in Bangkok
and the 608 subpopulations relative to the publicly reported
vaccine uptake measures. Self-reported vaccination status was
ascertained using the questions “Have you had a COVID-19
vaccination?’ and “How many COVID-19 vaccinations have
you received?’ Complete vaccination was assessed with the
response “ Vaccinated, two doses,” which is consistent with the
primary formulations available widely during the study period.
Additionally, we evaluated uptake trends by assessing the
responses “Vaccinated, one dose” and “Scheduled” (for
vaccination) to the question “Do you have an appointment to
receive a COVID-19 vaccine?’ Vaccine uptake in the region
was trended over the course of the study period.

Vaccine Acceptance and Hesitancy

The degree of vaccine acceptance was characterized as a
nominal scale with decreasing willingness to be vaccinated.
The 3 groups with the highest vaccine acceptance were those
fully vaccinated (“ Vaccinated, two doses’), partially vaccinated
(“Vaccinated, one dose’), and about to be vaccinated
(“Scheduled”). The remaining unvaccinated and unscheduled
respondents were categorized into 4 groups of increasing
hesitancy to become vaccinated according to their responsesto
the question “If avaccine to prevent COVID-19 was offered to
you today, would you choose to get vaccinated?’ The 4 groups
were as follows: “Definitely,” “Probably,” “Probably not,” and
“Definitely not” Multimedia Appendix 1 details the survey
guestions, response options, and survey logic for the following
guestions: “Have you had a COVID-19 vaccination?’ “How
many COVID-19 vaccinations have you received?’ “Do you
have an appointment to receive a COVID-19 vaccine?’ and “If
avaccineto prevent COVID-19 was offered to you today, would
you chooseto get vaccinated?’ Surveyswith missing responses
to enable categorization into these 7 groups were excluded.

Reasons for Vaccine Hesitancy

Reasonsfor vaccine hesitancy were examined among the 4 most
vaccine hesitant subgroups (“ Definitely,” “ Probably,” “ Probably
not,” and “Definitely not”). The question stem text varied
dlightly to align with the respondents’ self-identified degree of
willingness to be vaccinated (ie, “Which of the following, if
any, are reasons that you definitely wouldn't/probably
wouldn’t/only probably would choose to get a COVID-19
vaccine?’). Hesitancy reasons were presented as multichoice
responses and included arange of optionsfrom concerns about
vaccine side effects to beliefs about vaccine efficacy
(Multimedia Appendix 1).

Reasonsfor Not Believing Vaccination is Necessary

Hesitant respondents who endorsed “1 don’'t believe | need a
vaccing” were further questioned for their reasons for holding
that belief. Proportions were calculated for each individual
reason and for the incidence of co-selected pairs in this
multichoice response.

Trusted Media for COVID-19 I nformation

Potential avenues for communicating with vaccine hesitant
individuals in the region were evaluated among the 4 most
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vaccine hesitant subgroups and those who accepted vaccination
in some form (scheduled or received any number of doses).
Survey module A surveyed preferred sources of information
relating to COVID-19. This modul e was presented to arandom
subset of respondents; those who received module A did not
receive module B. Subjects were asked “How much do you
trust the following sources to provide accurate news and
information about COVID-197" The 3 response options“ Trust,”
“Somewhat trust,” and “Do not trust” were dichotomized by
combining the first two into a single “Trust” option. For each
respondent, “trusted sources’ are therefore sources of
COVID-19 information that respondents indicated they
“Somewhat trust” or “Trust.”

External Data and Benchmarking

To compare the Bangkok UMD-CTIS estimates and trends to
external benchmark measures of population-level statistics, we
compiled population demographics, PHCs, and vaccine data
from publicly available sources. Further methodology, data
sources, and results are provided in Multimedia Appendix 5.
To compare the Bangkok UMD-CTIS vaccine uptake relative
to government-reported trends over the 608 campaign study
period, we estimated the proportion of fully vaccinated (2-dose)
respondentsin the UMD-CTIS over time. Thedaily samplesize
of the Bangkok UMD-CTIS is small in comparison to the rate
of changein the source population vaccinated proportion. Thus,
to show tempora trends in vaccine uptake in the Bangkok
UMD-CTIS study over time, 28-day rolling averages of the
proportion vaccinated are shown in relation to the national daily
reports. Bangkok vaccination data over timewere obtained from
the Thailand Department of Disease Control daily reports[25].
Complete vaccination per population was calculated using data
on 2 doses administered as described above, consistent with the
daily vaccination reports.

Statistical Analyses

Estimates and Cls for proportions were calculated with the
Wilson Score method, using the count of affirmative responses
per total survey in the subgroup of interest, unless noted
otherwise. For multichoice questions (eg, PHCs and hesitancy
reasons), we used the count for that choice item.
Survey-weighted and raw proportionsare shown in Multimedia
Appendix 5, though subgroup demographics differed from
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Bangkok, Thailand demographics from which UMD-CTIS
weights were, in part, derived. A test of the trend for
demographic differences between the UMD-CTIS and census
over time was conducted using linear regression and applying
Bonferroni correction for multiple comparisons to generate an
adjusted P value. Among hesitant respondents, we evaluated
associations between the degree of vaccine acceptance and
reasons for hesitancy by using Kendall tau and applying
Bonferroni correction for multiple comparisons. We repeated
this analysis for 608 campaign group subsets.

Ethics Approval

The Ingtitutional Review Board of Boston Children’s Hospital
(P0O0023700) approved this study that used the UMD-CTIS.

Results

Bangkok UMD-CTIS

Demographics of the Bangkok UMD-CTIS

Table 1 shows that the Bangkok UMD-CTIS respondents
(N=36,334) were more frequently male and under 65 years of
age. There were 1265 (3.5%) respondents in the >65 years
elderly risk group targeted by the 608 campaign. Of the 19,734
respondents who received the PHC survey module, 3407
(17.3%) reported having at least one of the 7 PHCs covered by
the survey. Diabetes (1090/19,734, 5.5%) and obesity
(1555/19,734, 7.9%) were the most frequently reported PHCs
targeted in the 608 campaign. Comparisons of the Bangkok
UMD-CTIS and 608 subgroupsto benchmark censusdata, along
with survey weight-adjusted estimates, are presented in
Multimedia Appendix 5. Multimedia Appendix 6 shows that
demographics were consistent over time, while in Multimedia
Appendix 7, linear regression results for demographic
differences between the UMD-CTIS and census showed that
adjusted P values never met the threshold for significance and
coefficients were always close to zero. While Bangkok
UMD-CTIS respondents were similar to the Bangkok general
population interms of age, gender, and diabetes status, Bangkok
UMD-CTISrespondents, who were selected from the Bangkok
FAUB population, indicated that they were healthier than the
general population with respect to other COVID-19 risk factors.
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Table 1. Demographic and pre-existing health condition characteristics of survey respondents in the cross-sectional survey (June 14, 2021, to October
4, 2021).

Characteristic

Value, n (%)

Age group (years) (N=36,334)

18-24

25-34

35-44

45-54

55-64

65-74

=275

Not reported

Sex (N=36,334)

Mae

Female

Other

Prefer not to answer

Not reported

PHC®P (N=19,734)

Vaccine uptake and hesitancy (N=36,334)

At least one condition
Obesity

Diabetes

Chronic respiratory diseases®
Asthma

Cardiovascular diseases
Chronic kidney disease
Cancer

Chronic lung diseases

Pregnancyd

Vaccinated, 2 doses

Vaccinated, 1 dose; unspecified dose

Scheduled
Definitely willing
Probably willing

Probably not willing
Definitely not willing

2759 (7.6)
7641 (21.0)
8907 (24.5)
6439 (17.7)
3569 (9.8)
1102 (3.0)
163 (0.4)
5754 (15.8)

16,308 (44.9)
13,468 (37.1)
331(0.9)
477 (1.3)
5750 (15.8)

3407 (17.3)
1555 (7.9)
1090 (5.5)
641 (3.2)

575 (2.9)
488 (2.5)
207 (1.0)
171(0.9)
155 (0.8)
92 (0.3)

8596 (23.7)
13,712 (37.7)
5505 (15.2)
2909 (8.0)
2619 (7.2)
652 (1.8)
522 (1.4)

3PHC: pre-existing health condition.

POf the 36,334 respondents, 19,734 (54.3%) received the module about PHCs and 16,600 (45.7%) did not receive the module.

%Includes respondents who self-identified being diagnosed with asthmaor chronic lung diseases such as chronic obstructive pulmonary disease, chronic
bronchitis, or emphysema.

9A total of 7405 (25.0%) responded “No.”
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Vaccine Uptake

In Figure 1, we show vaccine uptake tracked over the 608
campaign study period using the proportion of Bangkok
UMD-CTISrespondents who indicated they were scheduled to
or had received one or two doses of the COVID-19 vaccine.
Vaccination trends in 2-dose vaccinated respondents closely
mirrored Bangkok government statistics (Figure 1A). The
proportion schedul ed to be vaccinated declined (—14.0%/week)

Remmel et d

as the proportion vaccinated with at least one dose rose. While
elderly peoplereceived their first dose more quickly than others
(158/246, 64.2% vs 3305/7617, 43.4% with at least one dose
at the start of the study period), uptake of the second dose
increased more gradually during the summer. Uptake patterns
among those with PHCs were not noticeably different from
responses overall. The 95% Cls were very small owing to the
large sample size (Multimedia Appendix 8). The
UMD-CTIS-weighted trends were similar.

Figure 1. Vaccine uptake and acceptance in Bangkok over time and within 608 vaccination campaign priority groups from June 14, 2021, to October
4,2021. (A) The 4-week moving average government vaccination uptake trend (dashed line) compared against the fully vaccinated trend in the COVID-19
Trendsand Impact Survey overall (dark blueline) with 95% Cls (light blueline). (B-D) Stacked proportion of respondentsindicating vaccine acceptance
(2-dose vaccinated, dark blue; 1-dose vaccinated, blue; scheduled, turquoise; definitely, green; probably, yellow; probably not, red; definitely not, black)
across all responses (B), and further faceted across pre-existing health condition (PHC) (C) and elderly (D) subgroups.

() (B)

Benchmark

All Responses

Response Group
¥ mmmm No Definitely Not
Mo Probably Not

0.8

0.6

Proportion

(Q PHC (D)

0.6

Proportion

0.4

0.2

Aug 2021

Sep 2021

Oct 2021

Date

Vaccine Acceptance and Hesitancy

To evaluate vaccine hesitancy over time, we classified
unvaccinated and unscheduled respondents according to their
degree of vaccine acceptance. The proportions of those who
said that they would probably, probably not, and definitely not
get vaccinated steadily declined, though more gradually
(=7.3%/week) compared to the rise in vaccine uptake (Figure
1). Vaccination hesitancy did not increase over the study period
overall or within the 608 targeted groups (Figure 1). However,
the rise in vaccine uptake appeared to mirror changes in those
who were scheduled to receive vaccination and accepting of
vaccination, rather than a decline in those hesitant to do so.
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Reasons for Vaccine Hesitancy

We evaluated the reasons cited by the 3 groups of hesitant
respondents who indicated they would probably, probably not,
or definitely not get vaccinated (N=3883). Figure 2 shows that
reasons relating to the risk-benefit of vaccination were more
frequently selected among hesitant respondents. Respondents
reported concerns over side effects (2434/3883, 62.7%), wanting
to wait and see for longer to determine whether the vaccines
are safe (2410/3883, 62.1%), and not feeling sure that the
vaccines will be effective in protecting against COVID-19
(1407/3883, 36.2%). Concerns about side effects and lack of
vaccine benefit were the most frequently selected together with
wanting to wait and see (45.8% and 27.9%, respectively).

Figure 3 shows that when stratifying according to respondents’
vaccine acceptance, risk-benefit concerns were similar in
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frequency. In Table 2, we seethat the strength of the association
of endorsing a specific concern with acceptance of vaccination
was small, with Kendall tau mostly below +0.2, even though
adjusted P valueswere mostly <.001 from thelarge survey size.
The most hesitant were more averse to vaccination (“Don’t
believe | need,” tau=-0.22; “Don’t like vaccines,” tau=—0.13)
and were less likely to consider vaccination later (“Wait and
see,” tau=+0.2). The most hesitant were neverthel ess unsure of
the benefits of vaccination, similar to the less hesitant groups
(“Don’t know if it will work,” tau=-0.01). Those remaining

Remmel et d

unvaccinated and hesitant at the end of the study period (August
27 to October 3, 2021) selected “Don’'t believe | need” more
frequently than at the start of the study period, while “Don’t
know if it will work” did not shift over time.

In Multimedia Appendix 9, we see that among the 608 campaign
groups, the reasons for hesitancy patterns were broadly similar
to the patternsfor all respondents. The unvaccinated and hesitant
respondents aged =65 years selected “Don’t believe | need”
more frequently but were similarly most often concerned about
“side effects.”

Figure 2. Frequency matrix of hesitancy reasons in the cross-sectional survey (June 14, 2021, to October 4, 2021). Intersection of 2 reasons is the
frequency that both reasons were chosen by arespondent. Intersection of areason withitself isthefrequency for that single reason acrossall respondents.
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Figure 3. Reasons for hesitancy by degree of vaccine acceptance in the cross-sectional survey (June 14, 2021, to October 4, 2021).
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Table 2. Association between vaccine acceptance and individual reasons for hesitancy measured by Kendall tau in the cross-sectional survey (June 14,

2021, to October 4, 2021).

Hesitancy reason Kendall tau Adjusted P value
Wait and see 0.21 <.001

Concerned about cost 0.14 <.001

Side effects 0.08 <.001

Don't know if it will work -0.01 >.99

Others need it more -0.01 >.99

Other -0.1 <.001

Against religion -0.11 <.001

Don't like vaccines -0.13 <.001

Don't believe | need -0.22 <.001

Reasons for Not Believing Vaccination is Necessary

Given the consistent endorsement of “I don’t believe | need a
COVID-19vaccing” among the unvaccinated and most hesitant
respondents across risk groups and over time, we further
evaluated the behaviors and attitudes of respondents who
selected thisreason for hesitancy. In Figure 4, we see that those
who did not believe they needed a COVID-19 vaccine (N=317)
generally endorsed other protective behaviorsand beliefsoverall
and within the 608 campaign groups. They most frequently
reported their intention to mask or pursue other mitigation
strategies instead of vaccination (222/317, 70.0%), and least
frequently indicated low confidence in vaccines (113/317,
35.6%) or in COVID-19 asaseriousillness (92/317, 29.0%).

https://publichealth.jmir.org/2023/1/e40186

Over half (35/60, 58%) of unvaccinated hesitant respondents
who did not believe they needed a COVID-19 vaccine did not
endorse being amember of ahigh-risk group, even though they
self-reported older age or a PHC in the 608 campaign.
Nevertheless, Multimedia Appendix 10 shows that most
respondents who indicated they were not in a risk group also
planned to use protective measures other than vaccines, and
infrequently indicated they did not think COVID-19 was a
seriousillness. Thus, while unvaccinated hesitant people in the
608 campaign groups may not be aware of their underlying
COVID-19 risk, such as older age or diabetes status, they do
appear to have an appreciation of the risk and an understanding
of important risk mitigation measures.
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Figure 4. Frequency of selected multichoice responses for why individuals chose “| don’t believe | need a COVID-19 vaccine” in the cross-sectional

survey (June 14, 2021, to October 4, 2021).
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Trusted Mediafor COVID-19 I nfor mation

Given vaccine hesitancy concerns and respondents indicating
they might vaccinate later if there is more information, we
sought to investigate what information sourceswould best reach
thisgroup. Medical and scientific representatives were the most
trusted sources of information on COVID-19 among all
respondents, regardl ess of the degree of hesitancy. Specificaly,
in Figure 5, we see that respondents who completed each of
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these questions most frequently indicated that they trust the

World Hedth Organization (13,564/13,980, 97.0%),
scientists/health experts (13,600/14,033, 96.9%), and local
health workers (13,827/14,304, 96.7%) for newsrelating to the
pandemic. Politicians (3723/13,794, 27.0%) and religious
leaders (7668/13,794, 55.6%) were least frequently selected as
trusted. The most hesitant respondents were lesstrusting overall
but still trusted scientists and other health experts more than
other sources.
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Figure 5. Trusted sources of information on COVID-19 by grade of vaccine hesitancy. Frequency of selected multichoice options for trusted media

sources, combining responses for most trusted and somewhat trusted.
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Discussion

Principal Findings

Through leveraging daily online health surveys conducted
among the residents of Bangkok, Thailand, we found that
concerns about the risks and benefits of COVID-19 vaccines
were paramount during the third wave, but trust in scientific
sources remained intact. Globally, the pandemic and response
polarized many populations. In many regions, thisled to distrust
of scientific evidence and interventions, and eroded the
relationship among people, politicians, and public health
officials [26]. We showed that, in contrast to the antiscience
and antivaccine sentiment identified elseawhere [27], most
unvaccinated hesitant respondents in Bangkok still believed in
the seriousness of COVID-19, in the benefits of mitigation
measures, and in the information relayed by health officials.
The high professional trust in health experts and scientists in
Thailand offered a valuable support mechanism for the
government to effectively manage response efforts [28,29].

In a systematic review of the factors associated with vaccine
hesitancy [26], the most important predictors included low
perceived risk of infection or sequelae, low trust in institutions,
low rates of influenza vaccination, and concerns regarding
vaccine side effects. Prior surveysin Thailand identified unique
concerns about the efficacy of vaccines from specific
manufacturers, especially Sinovac [14,19]. Our findings of
risk-benefit concerns among the unvaccinated echo these
themes. Additionally, we identified that many hesitant
respondents were planning to wait for additional information
on vaccine safety and that the specific distrust of all vaccines
is low (10% vs <20% in the United States [30]). Thus,
messaging from health experts emphasizing vaccine safety and
efficacy, and updates as more evidence on Thai-specific vaccine
options becomes available, would be most effectivein reaching
the most hesitant unvaccinated respondents in our survey.

Among respondents within the =65 years and PHC risk groups,
vaccine hesitancy and reasonsfor hesitancy were broadly similar
to the general Bangkok population. Over half (35/60, 58%) of
the unvaccinated respondents who provided reasons for not
believing that they needed to be vaccinated and who
self-reported ol der age and PHCs, however, did not self-identify
as being at risk for COVID-19. While older age, pregnancy,

https://publichealth.jmir.org/2023/1/e40186
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and diabetes may be well-understood by a patient, other
diagnoses may be less so. The burden of disease estimates for
conditions, such as renal disease [31], may depend on access
totesting (eg, biopsy) or may only be understood by the patient
asamedical condition or risk factor when especially severe (eg,
requiring medication or dialysis). Thishighlightstheimportance
of 608 campaign messaging to educate citizens about the top
priority vaccination groups, with the support of community
health workers.

Being able to understand the unique needs of Bangkok in the
context of the 608 campaign and third COVID-19 wave
underscores the value of using insights from digital health
surveys, such as the UMD-CTIS, to understand interventions,
inform policy, and lessen the pandemic impact. Responses to
health surveys may not be generalizable due to selection and
response bias, and this may be compounded by sampling from
the FAUB of socia media users [32]. However, most Thai
people have Facebook social media accounts [33], and we
showed that the demographics of UMD-CTIS respondents
aligned with the demographi cs of the Bangkok population. Thus,
while there may be some bias toward respondents with more
health access, awareness, or interest, the efficacy of daily
sampling of the FAUB and the consistent survey instrument
combined with the minimal need for on-the-ground
infrastructure make this data stream a powerful resource.
Additionally, observed slower uptake during the summer lines
up with the time period when alonger gap between doses was
recommended [34], which demonstrates the survey’s capability
to identify and measure the effects of health policy changes.
This analysis provides region-specific supporting evidence of
resilience and adaptability in the face of a rapidly evolving
public health threat and serves as a helpful validation of
government efforts with support from public health experts.

Limitations

The analyses presented here have several potential limitations.
The global UMD-CTIS instrument was developed during the
pandemic to measurethe most critical epidemiol ogic measures,
knowledge, attitudes, and practices in near real time. The
instrument islimited by alack of internal and external validation
metrics and is thus susceptible to measurement bias [35].
Redundant questionswere not included to conduct within-survey
internal consistency measures. Repeat respondents could not
be paired by design, and as such, the independence of
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observations cannot be guaranteed, which could make estimates
of standard error overconfident. We found that the UMD-CTIS
was consistent with 3 external benchmarks, and prior work
validated other UMD-CTIS measures [36,37]. As discussed
above, PHCs other than diabeteswere likely undermeasured by
the instrument or underrepresented in the survey sample.
However, the notable variation in differences from population
estimates across the PHCs suggests that other factors may also
be contributing to underestimation, for example, patient
understanding of the nuances of chronic kidney disease stages
relative to that of the diagnosis of diabetes, which might also
affect a subject’s vaccine acceptance. While digital health
surveys sampled from a social media platform user base may
not be generalizable to all Bangkok residents, this limitation
also appliesto other previously used survey methods conducted
inthe region to understand vaccine hesitancy, such astelephone
and door-to-door surveys[17]. Thereis possible selection bias
as subgroups that are less comfortable with social media and
consumer technology use, such as very elderly people, may be
underrepresented, which would mean less coverage of especialy
vulnerable groups. In contrast, marginalized populations, such
as migrant workers affected by the case surgesin the third wave
[38], may be fearful of in-person interviews, but may be more
comfortable responding to an anonymous survey through social
media. A cross-sectional survey, such asthe UMD-CTIS, may
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be subject to ecological bias, especialy if the source population
changes over time or there is confounding by time of the
response pairs. Because participation in public health surveys
is voluntary, there may be response bias if respondents have
more of an interest in public health than the population at large,
and as such, attitudes may be shifted away from hesitancy or
lack of interest in mitigation. We observed relatively stable
trendsin respondent demographics and hesitancy attitudes over
time, even with continued uptake of vaccination. The sampling
scheme of the UMD-CTIS, being nested within an existing
social media user base, may be less susceptible to this if the
membership in the FAUB and response rate are stable over the
time period under investigation.

Conclusions

We showed that vaccine hesitancy in Bangkok during the third
wave was connected to an interest in more health expert
information about vaccine efficacy and safety. The UMD-CTIS
findings were concordant with smaller studies highlighting
skepticism about specific vaccine options available during
rollout. Importantly, hesitancy among unvaccinated respondents
inthe UMD-CTIS was not associated with abroader distrust in
science or the public health system. This may be a valuable
resource for future studiesto understand the regional landscapes
of vaccine hesitancy in the context of specific policy
interventions such as the 608 campaign in Thailand.
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Summary of survey questions, answers, and logic for variables used in this study.
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Multimedia Appendix 2

Unweighted vs weighted vaccine uptake and acceptance in Bangkok over time. Four-week moving average for the stacked
proportion of respondentsindicating grade of vaccine uptake and acceptance from fully vaccinated (dark blue) to definitely would
not vaccinate (black). Government vaccination uptake trend (dashed line) is also visible in the fully vaccinated trend overall and
further faceted across unweighted and weighted data.

[PNG File, 56 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Unweighted vs weighted hesitancy reasons among al respondents. Unweighted (circle) and weighted (open circle) frequencies
of selected responses for vaccine hesitancy of multichoice items overall.
[PNG File, 46 KB-Multimedia Appendix 3]
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Multimedia Appendix 4

Unweighted vs weighted trusted sources of information on COVID-19 by grade of vaccine hesitancy. Unweighted (circle) vs
weighted (line) frequencies of selected multichoice options for trusted media sources, combining responses for most trusted and
somewhat trusted.
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Multimedia Appendix 5

Demographic and pre-existing health condition characteristics of survey respondents and that of the general population in Bangkok.
[DOCX File, 21 KB-Multimedia Appendix 5]

Multimedia Appendix 6

Demographic differences by week between census and University of Maryland COVID-19 Trends and Impact Survey data.
[PNG File, 86 KB-Multimedia Appendix 6]

Multimedia Appendix 7

Resultsfor simplelinear regression for week versus differencein the proportion of each of the 14 age-gender groupsin University
of Maryland COVID-19 Trends and Impact Survey versus Bangkok census demographics.

[DOCX File , 19 KB-Multimedia Appendix 7]

Multimedia Appendix 8

Vaccine uptake by group with Cls. Four-week moving average for the proportion of respondents faceted by the grade of vaccine
uptake and acceptance from fully vaccinated to definitely would not vaccinate. Grey lines denote the 95% Cl.
[PNG File, 100 KB-Multimedia Appendix 8]

Multimedia Appendix 9

Reasonsfor hesitancy by grade of vaccine uptake and acceptance, and by the 608 vaccination campaign priority groups. Frequency
of selected responses for vaccine hesitancy of multichoice items overall (circle) and within pre-existing health conditions (open
diamond) or elderly people (open square), aswell aswithin subgroups defined by degree of hesitancy (probably, orange; probably
not, red; definitely not, black).

[PNG File, 80 KB-Multimedia Appendix 9]

Multimedia Appendix 10

Reasonsfor not needing vaccination in the 608 vaccination campaign priority groups. Frequency of sel ected multichoice responses
for why individuals chose “1 don't believe | need a COVID-19 vaccing” as a hesitancy reason. Nonexclusively grouped by all
responses (circle), pre-existing health condition (open diamond), and age 65+ years (open square).

[PNG File, 64 KB-Multimedia Appendix 10]

References

1.  Kunno J, Supawattanabodee B, Sumanasrethakul C, Wiriyasivgj B, Kuratong S, Kaewchandee C. Comparison of different
waves during the COVID-19 pandemic: Retrospective descriptive study in Thailand. Adv Prev Med 2021;2021:5807056
[FREE Full text] [doi: 10.1155/2021/5807056] [Medline: 34659835]

2. How Thailand rode out COVID waves only to be hit by ‘virus tsunami’. Thai PBS World. 2021. URL: https.//www.
thai pbsworld.com/how-thailand-rode-out-covid-waves-only-to-be-hit-by-virus-tsunami/ [accessed 2022-02-18]

3. Thailand struggles to contain a new coronavirus wave. France 24. 2021. URL: https://www.france?4.com/en/asi a-pacific/
20210613-thailand-struggl es-to-contain-a-new-coronavirus-wave [accessed 2022-02-18]

4.  Strategy: Managing the new wave of the Covid-19 Epidemic. Ministry of Public Health. 2021. URL : https://ddc.moph.go.th/
viral pneumonia/eng/file/main/en_Thailand%20Covid-19%20plan MOPH_2021.pdf [accessed 2021-12-07]

5. The COVID-19 vaccination guideline 2021 in Thailand (second revision). Ministry of Public Health. 2021. URL: https:/
[/ddc.moph.go.th/vaccine-covid19/getFiles/11/1628849610213.pdf [accessed 2021-12-07)

6.  Thawan T. Thailand toimport 5 million Modernavaccine dosesfor private hospitals. Thaiger. 2021. URL: https://thethaiger.
com/news/national/thail and-to-import-5-million-moderna-vaccine-doses-for-private-hospital s [accessed 2022-03-09]

7.  Pfizer and Moderna set to be part of Thailand’s vaccine mix. Royal Thai Embassy. 2021. URL : https://thaiembdc.org/2021/
06/23/pfizer-and-moderna-set-to-be-part-of -thailands-vaccine-mix/ [accessed 2022-03-09]

8.  COVID-19 Vaccination Compulsory in Buriram Province. Thai News. 2021. URL: https://thainews.prd.go.th/en/news/
detail/TCATG210516122632355 [accessed 2022-02-18]

https://publichealth.jmir.org/2023/1/e40186 JMIR Public Health Surveill 2023 | vol. 9 | e40186 | p. 12
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=publichealth_v9i1e40186_app4.png&filename=30b210c40876fdb1d44ac96626329ed0.png
https://jmir.org/api/download?alt_name=publichealth_v9i1e40186_app4.png&filename=30b210c40876fdb1d44ac96626329ed0.png
https://jmir.org/api/download?alt_name=publichealth_v9i1e40186_app5.docx&filename=f805319504e1e1fdd04eeeed1058ed3c.docx
https://jmir.org/api/download?alt_name=publichealth_v9i1e40186_app5.docx&filename=f805319504e1e1fdd04eeeed1058ed3c.docx
https://jmir.org/api/download?alt_name=publichealth_v9i1e40186_app6.png&filename=774673e12948b127a857fd09d688e34d.png
https://jmir.org/api/download?alt_name=publichealth_v9i1e40186_app6.png&filename=774673e12948b127a857fd09d688e34d.png
https://jmir.org/api/download?alt_name=publichealth_v9i1e40186_app7.docx&filename=e672b4902a736cb5e0ed3ccc6f11f1a8.docx
https://jmir.org/api/download?alt_name=publichealth_v9i1e40186_app7.docx&filename=e672b4902a736cb5e0ed3ccc6f11f1a8.docx
https://jmir.org/api/download?alt_name=publichealth_v9i1e40186_app8.png&filename=63ff013a92314fcc4cbcdee2e412e757.png
https://jmir.org/api/download?alt_name=publichealth_v9i1e40186_app8.png&filename=63ff013a92314fcc4cbcdee2e412e757.png
https://jmir.org/api/download?alt_name=publichealth_v9i1e40186_app9.png&filename=c8bfd1bb0d30308bc5b5b0e84cd04c3c.png
https://jmir.org/api/download?alt_name=publichealth_v9i1e40186_app9.png&filename=c8bfd1bb0d30308bc5b5b0e84cd04c3c.png
https://jmir.org/api/download?alt_name=publichealth_v9i1e40186_app10.png&filename=f2961a72d983d95ab3e5115c7678f9c0.png
https://jmir.org/api/download?alt_name=publichealth_v9i1e40186_app10.png&filename=f2961a72d983d95ab3e5115c7678f9c0.png
https://doi.org/10.1155/2021/5807056
http://dx.doi.org/10.1155/2021/5807056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34659835&dopt=Abstract
https://www.thaipbsworld.com/how-thailand-rode-out-covid-waves-only-to-be-hit-by-virus-tsunami/
https://www.thaipbsworld.com/how-thailand-rode-out-covid-waves-only-to-be-hit-by-virus-tsunami/
https://www.france24.com/en/asia-pacific/20210613-thailand-struggles-to-contain-a-new-coronavirus-wave
https://www.france24.com/en/asia-pacific/20210613-thailand-struggles-to-contain-a-new-coronavirus-wave
https://ddc.moph.go.th/viralpneumonia/eng/file/main/en_Thailand%20Covid-19%20plan_MOPH_2021.pdf
https://ddc.moph.go.th/viralpneumonia/eng/file/main/en_Thailand%20Covid-19%20plan_MOPH_2021.pdf
https://ddc.moph.go.th/vaccine-covid19/getFiles/11/1628849610213.pdf
https://ddc.moph.go.th/vaccine-covid19/getFiles/11/1628849610213.pdf
https://thethaiger.com/news/national/thailand-to-import-5-million-moderna-vaccine-doses-for-private-hospitals
https://thethaiger.com/news/national/thailand-to-import-5-million-moderna-vaccine-doses-for-private-hospitals
https://thaiembdc.org/2021/06/23/pfizer-and-moderna-set-to-be-part-of-thailands-vaccine-mix/
https://thaiembdc.org/2021/06/23/pfizer-and-moderna-set-to-be-part-of-thailands-vaccine-mix/
https://thainews.prd.go.th/en/news/detail/TCATG210516122632355
https://thainews.prd.go.th/en/news/detail/TCATG210516122632355
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Remmel et d

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.
26.
27.
28.
29.
30.

31.

32.

Phuket Sandbox Programme. Royal Thai Embassy in the Hague, Netherlands. 2021. URL: https://web.archive.org/web/
20211214143514/https://hague.thai embassy.org/th/content/phuket-sandbox [accessed 2021-12-07]

Three schemes set to welcome visitors. Bangkok Post. URL : https://www.bangkokpost.com/business/2202063/
three-schemes-set-to-wel come-visitors [accessed 2021-12-17]

Thai PM promises more vaccine amid criticism of slow rollout. Reuters. 2021. URL: https://www.reuters.com/world/

asi a-pacific/thai-pm-promi ses-more-vaccine-amid-criticism-slow-rollout-2021-04-21/ [accessed 2022-02-18]

Romate J, Rajkumar E, Gopi A, Abraham J, Rages J, Lakshmi R, et a. What contributesto COVID-19 vaccine hesitancy?
A systematic review of the psychological factors associated with COVID-19 vaccine hesitancy. Vaccines (Basel) 2022 Oct
22;10(11):1777 [FREE Full text] [doi: 10.3390/vaccines10111777] [Medline: 36366286]

Thanapluetiwong S, Chansirikarnjana S, Sriwannopas O, Assavapokee T, Ittasakul P. Factors associated with COVID-19
Vaccine Hesitancy in Thai Seniors. Patient Prefer Adherence 2021;15:2389-2403 [EREE Full text] [doi:
10.2147/PPA.S334757] [Medline: 34754180]

Boon-Itt S, Rompho N, Jiarnkamolchurn S; Skunkan Y. Interaction between age and health conditionsin the intention to
be vaccinated against COVID-19 in Thailand. Hum Vaccin Immunother 2021 Dec 02;17(12):4816-4822 [FREE Full text]
[doi: 10.1080/21645515.2021.1979378] [Medline: 34613887]

Sathitakorn O, Jantarathaneewat K, Weber DJ, Warren DK, Apisarnthanarak A. Factors associated with intensified infection
prevention and vaccination practice among Thai health care personnel: A multicenter survey during COVI1D-19 pandemic.
Am JlInfect Control 2022 Jun;50(6):704-706 [FREE Full text] [doi: 10.1016/j.8ic.2021.12.011] [Medline: 34971716]
Osterrieder A, Cuman G, Pan-Ngum W, Cheah PK, Cheah P, Peerawaranun P, et al. Economic and social impacts of
COVID-19 and public health measures: results from an anonymous online survey in Thailand, Malaysia, the UK, Italy and
Slovenia. BMJOpen 2021 Jul 20;11(7):e046863 [FREE Full text] [doi: 10.1136/bmjopen-2020-046863] [Medline: 34285007]
Impact of COVID-19 on Thailand’s Households : Insights from a Rapid Phone Survey (English). World Bank Group. 2021.
URL: http://documents.worldbank.org/curated/en/390821633313679563/

I mpact-of-COV1D-19-on-Thailand-s-Househol ds-1 nsights-from-a-Rapid-Phone-Survey [accessed 2022-02-28]
Sirikalyanpaiboon M, Ousirimaneechai K, Phanngjit J, Pitisuttithum P, Jantarabenjakul W, Chaiteerakij R, et al. COVID-19
vaccine acceptance, hesitancy, and determinants among physicians in a university-based teaching hospital in Thailand.
BMC Infect Dis 2021 Nov 22;21(1):1174 [FREE Full text] [doi: 10.1186/s12879-021-06863-5] [Medline: 34809607]
Kitro A, Sirikul W, Piankusol C, Rirermsoonthorn P, Seesen M, Wangsan K, et al. Acceptance, attitude, and factors affecting
the intention to accept COVID-19 vaccine among Thai people and expatriates living in Thailand. Vaccine 2021 Dec
20;39(52):7554-7561 [FREE Full text] [doi: 10.1016/j.vaccine.2021.11.031] [Medline: 34819224]

YodaT, Suksatit B, Tokuda M, Katsuyama H. Analysis of peopl€'s attitude toward COVID-19 vaccine and its information
sourcesin Thailand. Cureus 2022 Feb;14(2):e22215 [FREE Full text] [doi: 10.7759/cureus.22215] [Medline: 35308704]
Coronavirus disease 2019 (COVID-19) WHO Thailand Situation Report 196 - 12 August 2021 [EN/TH]. ReliefWeb. 2021.
URL: https:/reliefweb.int/report/thailand/
coronavirus-disease-2019-covid-19-who-thailand-situation-report-196-12-august-2021 [accessed 2022-03-08]

Kreuter F, Barkay N, Bilinski A, Bradford A, Chiu S, Eliat R, et al. Partnering with aglobal platform to inform research
and public policy making: What needs to be in place to make a global COVI1D-19 survey work? Survey Research Methods
2020;14(2):159-163. [doi: 10.18148/srm/2020.v14i2.7761]

Barkay N, Cobb C, Eilat R, Galili T, Haimovich D, LaRocca S, et al. Weights and Methodology Brief for the COVID-19
Symptom Survey by University of Maryland and Carnegie Mellon University, in Partnership with Facebook. arXiv. 2020.
URL: http://arxiv.org/abs/2009.14675 [accessed 2022-02-18]

COVID Map. URL: https://covidmap.umd.edu/fbsurvey/ [accessed 2022-02-18]

Department of Disease Control, Ministry of Public Health. URL: https://ddc.moph.go.th/dcd/ [accessed 2022-02-18]
Pires C. Global predictors of COVID-19 vaccine hesitancy: A systematic review. Vaccines (Basel) 2022 Aug 18;10(8):1349
[EREE Full text] [doi: 10.3390/vaccines10081349] [Medline: 36016237]

Lee KW, Gew LT, Siau CS, Peh SC, ChiaYC, Yacob S, et al. COVID-19 vaccine hesitancy and its associated factorsin
Malaysia. PLoS One 2022 Sep 1;17(9):€0266925 [ FREE Full text] [doi: 10.1371/journal .pone.0266925] [M edline; 36048822]
Saechang O, Yu J, Li Y. Public trust and policy compliance during the COV1D-19 pandemic: Therole of professional trust.
Healthcare (Basel) 2021 Feb 02;9(2):151 [FREE Full text] [doi: 10.3390/healthcare9020151] [Medline: 33540762]

A breakdown in trust is eroding Thai social cohesion. Nikkei Asia. URL: https://asia.nikkei.com/Opinion/
A-breakdown-in-trust-is-eroding-Thai-social -cohesion [accessed 2022-05-04]

COVID DataTracker. Centersfor Disease Control and Prevention. URL : https://covid.cdc.gov/covid-data-tracker [accessed
2022-11-04]

GBD Chronic Kidney Disease Collaboration. Global, regional, and national burden of chronic kidney disease, 1990-2017:
a systematic analysis for the Global Burden of Disease Study 2017. Lancet 2020 Feb 29;395(10225):709-733 [FREE Full
text] [doi: 10.1016/S0140-6736(20)30045-3] [Medline: 32061315]

Safdar N, Abbo LM, Knobloch M J, Seo SK. Research methodsin healthcare epidemiology: Survey and qualitative research.
Infect Control Hosp Epidemiol 2016 Nov;37(11):1272-1277 [FREE Full text] [doi: 10.1017/ice.2016.171] [Medline:
27514583]

https://publichealth.jmir.org/2023/1/e40186 JMIR Public Health Surveill 2023 | vol. 9 | e40186 | p. 13

(page number not for citation purposes)


https://web.archive.org/web/20211214143514/https://hague.thaiembassy.org/th/content/phuket-sandbox
https://web.archive.org/web/20211214143514/https://hague.thaiembassy.org/th/content/phuket-sandbox
https://www.bangkokpost.com/business/2202063/three-schemes-set-to-welcome-visitors
https://www.bangkokpost.com/business/2202063/three-schemes-set-to-welcome-visitors
https://www.reuters.com/world/asia-pacific/thai-pm-promises-more-vaccine-amid-criticism-slow-rollout-2021-04-21/
https://www.reuters.com/world/asia-pacific/thai-pm-promises-more-vaccine-amid-criticism-slow-rollout-2021-04-21/
https://www.mdpi.com/resolver?pii=vaccines10111777
http://dx.doi.org/10.3390/vaccines10111777
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36366286&dopt=Abstract
https://europepmc.org/abstract/MED/34754180
http://dx.doi.org/10.2147/PPA.S334757
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34754180&dopt=Abstract
https://europepmc.org/abstract/MED/34613887
http://dx.doi.org/10.1080/21645515.2021.1979378
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34613887&dopt=Abstract
https://europepmc.org/abstract/MED/34971716
http://dx.doi.org/10.1016/j.ajic.2021.12.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34971716&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=34285007
http://dx.doi.org/10.1136/bmjopen-2020-046863
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34285007&dopt=Abstract
http://documents.worldbank.org/curated/en/390821633313679563/Impact-of-COVID-19-on-Thailand-s-Households-Insights-from-a-Rapid-Phone-Survey
http://documents.worldbank.org/curated/en/390821633313679563/Impact-of-COVID-19-on-Thailand-s-Households-Insights-from-a-Rapid-Phone-Survey
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-021-06863-5
http://dx.doi.org/10.1186/s12879-021-06863-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34809607&dopt=Abstract
https://europepmc.org/abstract/MED/34819224
http://dx.doi.org/10.1016/j.vaccine.2021.11.031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34819224&dopt=Abstract
https://europepmc.org/abstract/MED/35308704
http://dx.doi.org/10.7759/cureus.22215
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35308704&dopt=Abstract
https://reliefweb.int/report/thailand/coronavirus-disease-2019-covid-19-who-thailand-situation-report-196-12-august-2021
https://reliefweb.int/report/thailand/coronavirus-disease-2019-covid-19-who-thailand-situation-report-196-12-august-2021
http://dx.doi.org/10.18148/srm/2020.v14i2.7761
http://arxiv.org/abs/2009.14675
https://covidmap.umd.edu/fbsurvey/
https://ddc.moph.go.th/dcd/
https://www.mdpi.com/resolver?pii=vaccines10081349
http://dx.doi.org/10.3390/vaccines10081349
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36016237&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0266925
http://dx.doi.org/10.1371/journal.pone.0266925
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36048822&dopt=Abstract
https://www.mdpi.com/resolver?pii=healthcare9020151
http://dx.doi.org/10.3390/healthcare9020151
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33540762&dopt=Abstract
https://asia.nikkei.com/Opinion/A-breakdown-in-trust-is-eroding-Thai-social-cohesion
https://asia.nikkei.com/Opinion/A-breakdown-in-trust-is-eroding-Thai-social-cohesion
https://covid.cdc.gov/covid-data-tracker
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(20)30045-3
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(20)30045-3
http://dx.doi.org/10.1016/S0140-6736(20)30045-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32061315&dopt=Abstract
https://europepmc.org/abstract/MED/27514583
http://dx.doi.org/10.1017/ice.2016.171
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27514583&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Remmel et d

33.

34.

35.

36.

37.

38.

Leesa-Nguansuk S. Thailand makestop 10 in social media use. Bangkok Post. 2018. URL : https://www.bangkokpost.com/
business/1420086/thailand-makes-top-10-in-social-media-use [accessed 2022-03-09]

Thailand to extend dose gap for AstraZeneca vaccineto 16 weeks. Reuters. 2021. URL: https://www.reuters.com/business/
heal thcare-pharmaceuti cal S'thail and-extend-dose-gap-astrazeneca-vaccine-16-weeks-2021-05-24/ [accessed 2022-02-28]
Jager KJ, Tripepi G, Chesnaye NC, Dekker FW, Zoccali C, Stel VS. Whereto look for the most frequent biases? Nephrology
(Carlton) 2020 Jun 27;25(6):435-441 [FREE Full text] [doi: 10.1111/nep.13706] [Medline: 32133725]

Astley CM, Tuli G, Mc Cord KA, Cohn EL, Rader B, Varrelman TJ, et al. Global monitoring of theimpact of the COVID-19
pandemic through online surveys sampled from the Facebook user base. Proc Natl Acad Sci U S A 2021 Dec
21;118(51):e2111455118 [FREE Full text] [doi: 10.1073/pnas.2111455118] [Medline: 34903657]

BaltrusaitisK, SantillanaM, Crawley AW, ChunaraR, Smolinski M, Brownstein JS. Determinants of participants follow-up
and characterization of representativenessin flu near you, A participatory disease surveillance system. IMIR Public Health
Surveill 2017 Apr 07;3(2):e18 [FREE Full text] [doi: 10.2196/publichealth.7304] [Medline: 28389417]

Quinley C. Thailand: Migrants plead for vaccines as COVID takes lives, jobs. Al Jazeera. 2021. URL: https.//www.
aljazeera.com/news/2021/9/14/thail and-migrants-plead-for-vaccines-as-covid-takes-lives-jobs [accessed 2023-03-17]

Abbreviations

FAUB: Facebook active user base

PHC: pre-existing health condition

UMD: University of Maryland

UMD-CTIS: University of Maryland COVID-19 Trends and Impact Survey

Edited by A Mavragani, T Sanchez; submitted 09.06.22; peer-reviewed by A Rovetta, T Cruvinel; commentsto author 14.07.22; revised
version received 04.11.22; accepted 22.02.23; published 13.04.23

Please cite as.

Remmel C, Tuli G, Varrelman TJ, Han AR, Angkab P, Kosiyaporn H, Netrpukdee C, Sorndanrih S Thamarangsi T, Brownstein JS,
Astley CM

COVID-19 Vaccine Acceptance and Uptake in Bangkok, Thailand: Cross-sectional Online Survey

JMIR Public Health Surveill 2023;9:e40186

URL: https://publichealth.jmir.org/2023/1/e40186

doi: 10.2196/40186

PMID: 36811852

©Christopher Remmel, Gaurav Tuli, Tanner J Varrelman, Aimee R Han, Pakkanan Angkab, Hathairat Kosiyaporn, Chanikarn
Netrpukdee, Supatnuj Sorndamrih, Thaksaphon Thamarangsi, John S Brownstein, ChristinaM Astley. Originally published in
JMIR Public Health and Surveillance (https://publichealth.jmir.org), 13.04.2023. Thisis an open-access article distributed under
theterms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work, first published in IMIR Public Health and
Surveillance, is properly cited. The complete bibliographic information, a link to the original publication on
https://publichealth.jmir.org, as well as this copyright and license information must be included.

https://publichealth.jmir.org/2023/1/e40186 JMIR Public Health Surveill 2023 | vol. 9 | e40186 | p. 14

RenderX

(page number not for citation purposes)


https://www.bangkokpost.com/business/1420086/thailand-makes-top-10-in-social-media-use
https://www.bangkokpost.com/business/1420086/thailand-makes-top-10-in-social-media-use
https://www.reuters.com/business/healthcare-pharmaceuticals/thailand-extend-dose-gap-astrazeneca-vaccine-16-weeks-2021-05-24/
https://www.reuters.com/business/healthcare-pharmaceuticals/thailand-extend-dose-gap-astrazeneca-vaccine-16-weeks-2021-05-24/
https://europepmc.org/abstract/MED/32133725
http://dx.doi.org/10.1111/nep.13706
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32133725&dopt=Abstract
https://www.pnas.org/doi/abs/10.1073/pnas.2111455118?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1073/pnas.2111455118
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34903657&dopt=Abstract
https://publichealth.jmir.org/2017/2/e18/
http://dx.doi.org/10.2196/publichealth.7304
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28389417&dopt=Abstract
https://www.aljazeera.com/news/2021/9/14/thailand-migrants-plead-for-vaccines-as-covid-takes-lives-jobs
https://www.aljazeera.com/news/2021/9/14/thailand-migrants-plead-for-vaccines-as-covid-takes-lives-jobs
https://publichealth.jmir.org/2023/1/e40186
http://dx.doi.org/10.2196/40186
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36811852&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

