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Abstract

Background We aimed to describe the acceptance of COVID-19 vaccine booster doses and factors influencing this
among Thai university students.

Methods A cross-sectional survey was conducted between July and September 2022. All university students in Thai-
land were eligible to participate. We explored the acceptance rate of COVID-19 vaccine booster doses and regular
vaccines (if available) among university students. Associations between factors influencing the acceptance of vaccina-
tion were analyzed by multiple logistic regression analysis.

Results A total of 322 participants were surveyed (78.9% female, age 18 to 49 years (mean=22.6, standard devia-
tion=>5.47)). Most participants (85.7%) were undergraduate students (Bachelor level), and a proportion (84.8%) had
a background in health sciences studies. The proportions who accepted booster doses and regular vaccines were
52.8% and 69.3%, respectively. Vaccine accessibility was found to be significantly associated with the acceptance
of booster doses (adjusted odds ratio (AOR)=2.77, 95% confidence interval (Cl)=1.10-6.97), while the availability
of scientific evidence (AOR=3.44, 95% Cl=1.21-9.77) was significantly associated with the acceptance of regular
vaccines.

Conclusions This study contributes to addressing the knowledge gap regarding acceptance of COVID-19 vaccine

booster doses among university students in Thailand. Our findings revealed that vaccine accessibility and the avail-
ability of scientific evidence, as well as vaccination costs, influenced individuals'decisions around accepting vaccine
booster doses. Further research should focus on the dynamics of vaccine acceptance to facilitate the development

of targeted strategies and support vaccination policymaking in Thailand.
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been implemented, and the World Health Organization
(WHO) has approved several vaccines for use against
COVID-19 [2]. According to previous studies and rec-
ommendations, COVID-19 vaccines have demonstrated
strong efficacy in preventing severe illness, hospitaliza-
tion, and death [3-5]. Administering vaccine booster
doses has emerged as a promising approach to reduce
the risk of COVID-19 infection and counter the waning
of neutralizing antibodies that occurs following the ini-
tial vaccine regimen [6]. Substantial evidence supports
the role of COVID-19 vaccination in reducing disease
transmission and enhancing herd immunity [7, 8]. The
Center of Disease prevention and Control (CDC) recom-
mends five- or six-month booster doses (Pfizer or Mod-
erna) after completing the primary course of COVID-19
vaccine [9]. However, vaccine hesitancy persists among
some individuals who have concerns regarding vaccine
safety, efficacy, and potential side effects [10].

Thailand has been grappling with the COVID-19 situ-
ation since the first quarter of 2020, with approximately
4.7 million confirmed cases and more than 33,000 deaths
reported [11, 12]. Thailand’s COVID-19 vaccination cam-
paign was initiated in March 2020 [11, 13]. Given the
emergence of the Delta and Omicron variants between
2021 and 2022, the necessity of administering booster
doses of the COVID-19 vaccine has been extensively
discussed [13-15]. The uptake rate of COVID-19 vac-
cines among Thai people was more than 80% [14, 16, 17],
likely influenced by the availability of multiple brands of
vaccine [14]. Recently, COVID-19 vaccines, including
mRNA vaccines (Pfizer and Moderna), viral vector vac-
cine (AstraZeneca), and inactivated vaccines (Sinovac
and Sinopharm), have been implemented for preventing
and controlling COVID-19 disease in Thailand [11]. In
the scope of our study, the "booster vaccine’ was opera-
tionally defined as additional doses of the COVID-19
vaccine administered following a primary course. Con-
versely, the ‘regular vaccine’ was defined as a COVID-
19 vaccine recommended for universal use, contingent
upon factors such as age and vaccination history. How-
ever, there remains a lack of information concerning the
acceptance of booster vaccines among specific groups in
Thailand. Conducting relevant studies is crucial to bridge
this knowledge gap and provide valuable insights to
inform health policy decisions.

Individuals of all age groups are susceptible to con-
tracting COVID-19. Extensive research has been con-
ducted to understand the impact of COVID-19 on
different populations. The CDC reported that young
people experience lower mortality rates compared with
other age groups and typically exhibit mild disease
symptoms [2]. During the COVID-19 vaccine rollout in
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Thailand, a study [18] conducted at a private university
revealed that 1.18% of participants (comprising stu-
dents and staff) tested positive for COVID-19 infection.
According to this study, the majority of participants
(>80%) had already received COVID-19 vaccine, and it
was observed that most infected persons were unvac-
cinated. However, comprehensive data regarding the
prevalence of COVID-19 infections among Thai uni-
versity students since the initial spread of the pandemic
is limited. Furthermore, it is important to consider the
possibility of individuals experiencing reinfection with
COVID-19, especially regarding the potential waning
of the immune response to COVID-19 vaccines over
time [19]. Therefore, it should be kept in mind that
COVID-19 can still be transmitted from young people
to other age groups and that young people, due to their
frequent interactions and often subtle symptoms, could
contribute considerably to the spread of the virus [20].

In Thailand, a substantial proportion of the young
population and some of the adult population are cur-
rently pursuing higher education, with approximately
1.5 million university students in 2021 [21]. The life-
styles of these students are diverse, encompassing
unique societal norms and ways of life. The majority
of Thai university students reside in dormitories and
engage in communal activities, and they spend a large
proportion of their time on campus.

Despite having received a primary course of COVID-
19 vaccination, COVID-19 transmission may still occur
among these students as well as potentially to their
family members. Given that university students repre-
sent a specific group with high levels of social contact
and potentially large numbers of asymptomatic cases,
it is crucial to understand their acceptance of booster
doses of COVID-19 vaccines. This would support poli-
cymakers in making informed decisions regarding the
implementation of emergency and regular vaccine poli-
cies in the future. This will be beneficial not only to stu-
dents but also the entire population when health policy
is promulgated to reduce disease transmission. Rais-
ing public awareness about disease transmission and
the importance of vaccination are crucial for success-
ful implementation of health policy. Given the limited
availability of data relating to vaccine acceptance, our
study aimed to assess booster vaccine acceptance and
factors influencing this among Thai university students.
We anticipate that the results of this study will provide
valuable insights for decision-making and the effective
implementation of health policies in Thailand and other
countries in the region with similar levels of resource
allocation.
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Methods
Study sites and participants
Between June and September 2022, we conducted a
cross-sectional study among Thai university students to
explore their attitudes toward booster doses and whether
they would accept them. Any individuals enrolled in uni-
versities in Thailand, encompassing both undergraduate
(Bachelor) and graduate students (Master or PhD), were
deemed eligible to participate in the study. All partici-
pants were randomly recruited via an anonymous online
questionnaire, using the snowball sampling method [22].
The questionnaire was distributed and aimed to col-
lect data from several universities covering four regions
(northern, northeast, middle, and southern) of Thailand.
We estimated the sample size required, using the sin-
gle-proportion formula with finite population correction
[23]. We used the n4Studies application to calculate the
sample size, based on previous studies [14, 16, 17, 24] and
statistical reports [21]. The main parameters were vac-
cine acceptance (89%) [14] and the number of university
students in Thailand (1.5 million) [21]. Our study thus
needed a minimum of 151 participants to ensure a repre-
sentative sample of the entire student population.

Data collection

The online questionnaire consisted of two main parts.
The first part covered participants’ general character-
istics, including age, gender, area of study, and educa-
tion level. The second part focused on aspects related
to COVID-19 vaccination. The online questionnaire was
distributed to instructors or staff members at universi-
ties, who then facilitated distribution to students across
different classes. Informed consents and information
sheets were provided through an online link. Participants
were required to read and agree to participate before
accessing the online questionnaire.

Data analysis

Descriptive statistics, including percentages, means, and
standard deviations (SD), were used to explore the vari-
ous factors examined in the study. The study outcomes
were centered around examining the acceptance of
COVID-19 vaccine booster doses, which was defined as
agreeing to receive >3 doses and the possibility of receiv-
ing regular vaccinations (if available) in the future. To
assess the relationships between influencing factors and
vaccine acceptance, multiple logistic regression analysis
was conducted, estimating odds ratios (ORs) and 95%
confidence intervals (ClIs). Statistical significance was
determined by considering p-values <0.05 as indicative of
significance. Additionally, the Hosmer—Lemeshow good-
ness-of-fit test provided a systematic way to evaluate the
appropriateness of a logistic regression model [25, 26].
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The test assesses whether or not the observed event rates
match expected event rates in subgroups of the model
population. The p-values > 0.05 suggested that the regres-
sion model adequately fitted to the data.

Results

Participants’ general characteristics

In total, 322 participants provided responses for this
study. Most were female (78.9%), and the age range was
18 to 49 years (mean+SD 22.6+5.47). The majority of
participants (85.7%) were enrolled as undergraduate
students, with a significant proportion (84.8%) having a
background in health sciences studies (Table 1).

In terms of vaccination status, the majority of par-
ticipants had already received the complete standard
vaccination course consisting of two doses. The range
of COVID-19 vaccine doses administered varied from
one to five doses. Specifically, 47.2% of participants had
received a third dose, 25.8% had received a second dose,
22.7% had received a fourth dose, and 4.0% had received
a fifth dose; just 0.3% had only received one dose. Most of
the participants (89.1%) indicated that they were required
by their educational institution or place of employment
to have the COVID-19 vaccine. The proportions of par-
ticipants hesitant to receive further COVID-19 booster
doses and regular vaccines (if available) were 39.4% and
22.7%, respectively. Only a small proportion of students
(7.8% for the booster dose and 8.0% for the regular vac-
cine) refused to receive the vaccination. Of note, the
acceptance rate for booster doses was approximately
52.8%, while the acceptance rate for regular vaccines (if
available) was 69.3% (Table 1).

All 322 participants responded to questions about
the nine factors that would affect their decisions about
whether they would be willing to receive booster vac-
cines in the near future. More than 80% of participants
indicated that all nine of the factors would influence
their decision. In the order of magnitude, 98.1% were
influenced by vaccine efficacy, 97.8% by product safety,
95.3% by social responsibility, 94.4% by side effects, 94.1%
by future career requirements, 93.2% by scientific evi-
dence, 89.8% by vaccine accessibility, 87.6% by previous
experiences with COVID-19, and 83.5% by vaccine costs
(Table 2).

Factors associated with the acceptance of COVID-19
vaccine booster doses

In the univariate analysis, two factors were significantly
associated with the acceptance of COVID-19 vaccine
booster doses: vaccine accessibility (crude OR=3.35, 95%
CI=1.51-7.47) and vaccine costs (crude OR=1.89, 95%
CI=1.04-3.45). In the context of the multivariate analy-
sis, an adjusted model was constructed to collectively
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Table 1 General characteristics of participants (n=322)
Factor Details Frequency %
Gender Male 68 21.1
Female 254 789
Age group (years) 18-25 263 81.7
26-33 43 134
34-41 12 3.7
42-49 4 12
Age range (years) 18-49 322 100.00
Mean age+SD 226+547
Education level Undergraduate (Bachelor) 276 85.7
Graduate (Master or PhD) 46 14.3
Study background Health sciences 273 84.8
Non-health sciences 49 15.2
Vaccine received (doses) 1 1 03
2 83 258
3 152 472
4 73 22.7
5 13 40
School or job mandate for vaccination No 35 109
Yes 287 89.1
Booster dose acceptance (willing to receive in the near No 25 7.8
future)
Not sure 127 394
Yes 170 528
Regular vaccine acceptance (if available) No 26 8.0
Not sure 73 227
Yes 223 69.3

include all relevant factors, with the purpose of simulta-
neously analyzing individual decision-making processes.
Consequently, the adjusted model indicated that vaccine
accessibility (adjusted OR=2.77, 95% CI=1.10-6.97) was
significantly associated with the acceptance of COVID-
19 vaccine booster doses (p<0.05). The Hosmer and
Lemeshow goodness-of-fit test revealed a good fit with
the data (p=0.36) (Table 3).

Factors associated with the acceptance of regular vaccines
(if available in the future)

In the univariate analysis, two factors were significantly
associated with the acceptance of regular vaccines. These
factors included vaccine accessibility (crude OR=2.34,
95% CI=1.13-4.84) and the availability of scientific evi-
dence (crude OR=3.59, 95% CI=1.48-8.72). In the mul-
tivariate analysis, an adjusted model was constructed,
similar to the previous multivariate model for COVID-
19 vaccine booster doses. This result showed that the
availability of scientific evidence (adjusted OR=3.44,
95% CI=1.21-9.77) was significantly associated with
the acceptance of regular vaccines. The Hosmer and

Lemeshow goodness-of-fit test also revealed a good fit
with the data (p=0.64) (Table 4).

Discussion

Overall, a total of 322 participants expressed their will-
ingness to participate in our study. Among these par-
ticipants, a majority were female (78.9%), undergraduate
students (85.7%), and possessed a background in health
sciences (84.8%). The participants’ ages ranged from 18 to
49 years (mean 22.6, SD £5.47). All of them had already
been vaccinated, with 99.97% having received a primary
course, and more than 70% having received booster doses
(>3 doses). The proportion of participants who were
hesitant about COVID-19 vaccine booster doses was
39.4%. The proportion of participants who were hesitant
about regular vaccines was 22.7%. However, the pro-
portion of students who ultimately chose not to receive
a booster dose was relatively small. Our study results
revealed the relatively low acceptance rate of COVID-
19 vaccine booster doses (52.8%). The value increased
slightly to 69.3% when being treated as regular booster
doses (Table 1). In our multivariate analysis, we proposed
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Table 2 Factors influencing participants’ decision whether to
have booster vaccines (h=322)

Which factors influence Answer Frequency %
you with regard to having a
vaccination?
Vaccine accessibility No 33 10.2
Yes 289 89.8
Side effects No 18 56
Yes 304 944
Product safety No 7 2.2
Yes 315 97.8
Vaccine costs No 53 16.5
Yes 269 835
COVID-19 infection history No 40 124
or close contact with COVID-19
patients
Yes 282 87.6
Social responsibility No 15 4.7
Yes 307 953
Scientific evidence No 22 6.8
Yes 300 932
Vaccine efficacy No 6 1.9
Yes 316 98.1
Future career requirements No 19 59
Yes 303 94.1

an adjusted model that included all relevant factors that
might influence an individual’s decision whether to have
a COVID-19 vaccine booster dose. The results revealed
that vaccine accessibility (adjusted OR=2.77, 95%
CI=1.10-6.97) was significantly associated with individ-
uals accepting COVID-19 vaccine booster doses, while
the availability of scientific evidence (adjusted OR=3.44,
95% CI=1.21-9.77) was significantly associated with
individuals accepting regular vaccine doses (Tables 3, 4).

In similar studies around the world, varying propor-
tions of acceptance of booster vaccines among university
students have been reported, including 86.3% in Ger-
many [27], 76.2% in Poland [28], and 67.2% in Bangladesh
[29]. In comparison, the acceptance of booster doses
observed in our study was relatively low. It was also lower
than the acceptance of a primary course reported among
diverse population groups in Thailand, which were all
more than 80% [14, 16, 17]. It is important to note that
the differing proportions of acceptance between our
study and previous studies may be due to differences in
the study contexts. These contextual differences encom-
pass factors such as variations in participant demograph-
ics, variations in vaccine choices as well as other relevant
national policies at a specific time point.

During the COVID-19 pandemic between 2020 and
2022, several studies emphasized the importance of
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initial vaccinations against COVID-19, which contrib-
uted to reducing infections and disease severity [2, 15,
30]. However, our study was conducted during the period
when COVID-19 cases were declining, and the vaccine
booster doses had become widely available. The demand
for booster doses is likely influenced by the disease situ-
ation at the time a survey. The effective management
of the COVID-19 pandemic resulting in reduced case
numbers [12], could account for the observed decline in
booster vaccine acceptance among the participants.

The acceptance of COVID-19 booster doses is subject
to a diverse range of influencing factors, encompass-
ing apprehensions regarding uncertainties related to the
duration of protection, potential asymptomatic trans-
mission, short- and long-term side effects, and the over-
all efficacy of the vaccines [24, 30-33]. The existence of
these uncertainties contributes to vaccine hesitancy and
affects individuals’ willingness to accept booster doses.
Discussions and ongoing research regarding the vaccina-
tion have remained at the forefront during the pandemic,
presenting continuous challenges and considerations
for individuals worldwide in their decision-making pro-
cesses. Additionally, disparities in vaccine availability and
access among diverse populations have been observed
worldwide [34, 35]. In the context of Thailand, during the
initial stages of the COVID-19 vaccine campaign, there
were considerable challenges in terms of inadequate vac-
cine supplies, resulting in limited availability of appoint-
ments to receive a vaccine and delays in the vaccination
process. Consequently, the target numbers of vaccines
allocated to specific regions were not met, prompting
individuals to seek vaccination services in different prov-
inces [36, 37]. To address these issues, an easy-to-access
vaccine strategy has proven effective in reducing barri-
ers to vaccination, particularly in rural areas [35]. Given
these circumstances, it is reasonable to consider the
influence of vaccine accessibility on individuals’ inten-
tions to receive booster doses in the future.

Similarly, scientific evidence in support of vaccination
played a critical role in various aspects of COVID-19
vaccine acceptance. It served as a crucial foundation for
building trust among people, informing decision-mak-
ing, and promoting vaccine acceptance. It also provided
valuable data on vaccine safety and efficacy, established
expert consensus, addressed misinformation, facili-
tated risk—benefit assessments, and enabled effective
communication and education [38-40]. This empha-
sis on seeking valid information and evidence-based
decision-making contributed to the overall effectiveness
of vaccination strategies in safeguarding public health.
Comprehensive, scientifically robust information allowed
individuals and policymakers to make informed deci-
sions pertaining to COVID-19 vaccines.
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Table 3 Factors associated with the acceptance of COVID-19 vaccine booster doses (n=322)
Factor Crude OR 95%Cl Adjusted OR 95%ClI p-value
Gender

Female 1.00 (reference) 1.00 (reference)

Male 147 0.85-2.54 147 0.80-2.70 0.22
Education level

Undergraduate (Bachelor) 1.00 (reference) 1.00 (reference)

Graduate (Master or PhD) 1.14 061-2.13 137 0.69-2.72 038
Study background

Health sciences 1.00 (reference) 1.00 (reference)

Non-health sciences 1.087 0.59-2.00 1.159 0.62-2.18 0.65
School or job mandate

No 1.00 (reference) 1.00 (reference)

Yes 157 0.77-3.18 143 0.66-3.10 037
Vaccine accessibility

No 1.00 (reference) 1.00 (reference)

Yes 335 1.51-7.47 277 1.10-6.97 0.03°
Side effects

No 1.00 (reference) 1.00 (reference)

Yes 1.13 043-2.91 061 0.26-2.17 0.52
Product safety

No 1.00 (reference) 1.00 (reference)

Yes 2.86 0.55-14.95 295 0.36-24.46 0.61
Vaccine costs

No 1.00 (reference) 1.00 (reference)

Yes 1.89 1.04-345 1.53 0.78-3.03 0.21
COVID-19 infection history or close con-
tact with COVID-19 patients

No 1.00 (reference) 1.00 (reference)

Yes 127 0.66-2.47 0.82 0.42-1.99 0.82
Social responsibility

No 1.00 (reference) 1.00 (reference)

Yes 1.29 0.46-3.66 0.96 0.26-3.59 0.96
Scientific evidence

No 1.00 (reference) 1.00 (reference)

Yes 1.67 0.69-4.03 157 0.55-4.39 040
Efficacy

No 1.00 (reference) 1.00 (reference)

Yes 112 0.22-5.64 0.62 0.08-5.55 0.67
Future career requirements

No 1.00 (reference) 1.00 (reference)

Yes 0.80 0.31-2.05 048 0.15-1.52 0.21

2 Significant value (p <0.05), OR odds ratio, Cl confidence interval

Vaccination costs, including both direct and indirect
costs such as vaccine price, hospital fee, and travel cost,
were not found to be statistically significant in the multi-
variate analysis; however, they still remain an important
factor to consider. The crude analysis of vaccine costs
indicated they did have some impact (OR=1.89, 95%
CI=1.04-3.45). We considered that the costs of vaccines

could potentially act as a financial barrier to vaccina-
tion. This was particularly relevant for individuals who
experience financial constraints or have a low house-
hold income [41-43]. Vaccination costs might increase
disparities in access and raise concerns about equity
and fairness. A study in Thailand reported that 38.4% of
participants were willing to pay for COVID-19 vaccine
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Table 4 Factors associated with the acceptance of regular vaccines (if available in the future) (n=322)
Factor Crude OR 95%Cl Adjusted OR 95%ClI p-value
Gender

Female 1.00 (reference) 1.00 (reference)

Male 1.30 0.71-2.37 1.53 0.71-3.03 0.22
Education level

Undergraduate (Bachelor) 1.00 (reference) 1.00 (reference)

Graduate (Master or PhD) 1.24 0.64-2.40 1.56 0.75-3.27 0.24
Study background

Health sciences 1.00 (reference) 1.00 (reference)

Non-health sciences 1.1 0.58-2.13 1.24 0.63-2.46 0.52
School or job mandate

No 1.00 (reference) 1.00 (reference)

Yes 1.20 057-2.52 1.16 0.51-2.66 0.73
Vaccine accessibility

No 1.00 (reference) 1.00 (reference)

Yes 2.34 1.13-4.84 1.96 0.80-4.79 0.14
Side effects

No 1.00 (reference) 1.00 (reference)

Yes 2.38 0.91-6.19 1.87 0.63-5.17 0.28
Safety

No 1.00 (reference) 1.00 (reference)

Yes 3.09 0.68-14.06 2.31 0.25-15.09 041
Vaccine costs

No 1.00 (reference) 1.00 (reference)

Yes 146 0.79-2.69 1.09 0.55-2.25 0.81
COVID-19 infection history or close con-
tact with COVID-19 patients

No 1.00 (reference) 1.00 (reference)

Yes 1.25 0.62-2.51 0.95 041-2.24 092
Social responsibility

No 1.00 (reference) 1.00 (reference)

Yes 1.13 0.38-3.41 0.35 0.08-1.68 0.27
Scientific evidence

No 1.00 (reference) 1.00 (reference)

Yes 3.59 1.48-8.72 344 1.21-9.77 0.02°
Efficacy

No 1.00 (reference) 1.00 (reference)

Yes 465 0.84-25.84 6.04 0.54-67.43 0.14
Future career requirements

No 1.00 (reference) 1.00 (reference)

Yes 0.58 0.19-1.81 0.20 0.04-1.07 0.20

2 Significant value (p <0.05), OR odds ratio, Cl confidence interval

booster doses [42]. The finding was similar to that of a
study conducted in Ethiopia, which found 36.9% of par-
ticipants were willing to pay for vaccination [44]. These
findings indicate the salience of vaccine affordability as
a determinant in individuals’ decision-making regard-
ing vaccination. The costs of vaccination could impact
individuals’ willingness and ability to seek vaccination

services. Furthermore, the absence of vaccination costs
may serve as a motivating factor for obtaining booster
doses [45], particularly for students with limited finan-
cial resources. Consequently, if booster doses are easily
accessible without additional charges, it could result in
increased vaccination rates and contribute to the con-
tainment of disease transmission in the future.
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Limitations

This study had some limitations. The online survey
lacked the capacity to comprehend in-depth responses,
potentially leading to missed opportunities for gaining
nuanced insights into participants’ perspectives. Addi-
tionally, the findings might not fully reflect the evolving
attitudes and behaviors among university students in
response to the changing COVID-19 situation and vac-
cine landscape. In addition, factors influencing vaccine
acceptance among Thai university students may change
over time. We could not completely ignore the possibil-
ities of duplication when someone attempted to enter
their data more than one time, however, we expected a
minimal issue as there was no incentive for data provid-
ing in this study.

Conclusion

In conclusion, this study focused on university stu-
dents in Thailand to address the knowledge gap regard-
ing COVID-19 vaccination among this population,
considering their unique lifestyle and potential for
asymptomatic transmission. As expected, the study
revealed a relatively low level of booster dose accept-
ance (52.8%) among university students in the coun-
try. Our findings suggested that certain factors, such
as vaccine accessibility and the availability of scientific
evidence, influenced individuals’ decisions regarding
vaccination. Further research could explore various
directions, including studying vaccine acceptance over
time, conducting qualitative analyses among different
generations, examining geographical distribution, or
studying specific population groups. Conducting addi-
tional studies will deepen our understanding of vaccine
acceptance dynamics and aid in developing targeted
strategies to enhance vaccination uptake in the future.

Abbreviations

AOR Adjusted odds ratio

CDC Center of Disease prevention and Control
cl Confidence interval

COVID-19  Coronavirus disease 2019

OR Odds ratio

SD Standard deviation

WHO World Health Organization

Acknowledgements

We cordially thank all the university students who participated in our surveys.
We also thank Aoi Tsuzuki, Haruka Hayakawa, and Yui Kato, from School of
Integrated Health Sciences, Faculty of Medicine, The University of Tokyo, for
assisting in the data analysis.

Author contributions

Conceptualization: Thichumpa W, Yimthin N, Ratchatorn A, Izumi S, Pan-ngum
P Data curation: Thichumpa W, Yimthin N, Ratchatorn A. Formal analysis:
Thichumpa W, Pan-ngum P. Funding acquisition: Thichumpa W, Pan-ngum P.
Methodology: Thichumpa W, Yimthin N, Ratchatorn A, Izumi S, Pan-ngum P.
Project administration: Thichumpa W. Visualization: Thichumpa W, Pan-ngum

Page 8 of 10

P Writing—original draft: Thichumpa W, Pan-ngum P. Writing-review & editing:
Thichumpa W, Izumi S, Pan-ngum P.

Funding

Open access funding provided by Mahidol University This research was
funded by the Wellcome Trust, Mahidol-Oxford Translational Innovation
Partnership (MOTIP) (grant number U-22009). This research was also funded

in part by the Wellcome Trust (grant number 220211). For the purpose of
open access, the authors have applied a CC by public copyright license to any
author accepted manuscript version arising from this submission.

Data availability
The data that support the findings of this study are available from the cor-
responding author, (WP), upon reasonable request.

Declarations

Ethics approval and consent to participate

The study protocol was approved by the Research Ethics Committee of
the Faculty of Tropical Medicine, Mahidol University (MUTM 2022-048-01).
Informed consent was obtained from all participants included in this study.

Consent for publication
The authors declare consent for publication.

Competing interests
The authors have no financial and non-financial competing interests to
declare for this study.

Received: 14 February 2024 Accepted: 8 April 2024
Published online: 17 April 2024

References

1. Centers for Disease Control and Prevention (CDC). Coronavirus Disease
2019 (COVID-19). 2022. https://www.cdc.gov/coronavirus/2019-ncov/
your-health/about-covid-19.html. Accessed 15 July 2023

2. World Health Organization (WHO). Coronavirus disease (COVID-19). 2022.
https.//www.who.int/health-topics/coronavirus#tab=tab_1. Accessed 15
Jul 2023

3. Adams K, Rhoads JP, Surie D, Gaglani M, Ginde AA, McNeal T, Talbot HK,
Casey JD, Zepeski A, Shapiro NI, et al. Vaccine effectiveness of primary
series and booster doses against covid-19 associated hospital admissions
in the United States: living test negative design study. BMJ. 2022;379:
e072065. https://doi.org/10.1136/bmj-2022-072065.

4. Centers for Disease Control and Prevention (CDC). Effectiveness of 2, 3,
and 4 COVID-19 mRNA vaccine doses among immunocompetent adults
during periods when SARS-CoV-2 Omicron BA.1 and BA.2/BA.2.12.1 sub-
lineages predominated—VISION Network, 10 States, December 2021-
June 2022. 2022. https://www.cdc.gov/mmwr/volumes/7 1/wr/mm712
9el.htm. Accessed 9 Mar 2024

5. Sharif N, Alzahrani KJ, Ahmed SN, Dey SK. Efficacy, immunogenicity and
safety of COVID-19 vaccines: a systematic review and meta-analysis. Front
Immunol. 2021;12: 714170. https://doi.org/10.3389/fimmu.2021.714170.

6. Wu N, Joyal-Desmarais K, Ribeiro PAB, Vieira AM, Stojanovic J, Sanuade C,
Yip D, Bacon SL. Long-term effectiveness of COVID-19 vaccines against
infections, hospitalisations, and mortality in adults: findings from a rapid
living systematic evidence synthesis and meta-analysis up to December,
2022. Lancet Respir Med. 2023. https://doi.org/10.1016/52213-2600(23)
00015-2.

7. Wald A. Booster vaccination to reduce SARS-CoV-2 transmission and
infection. JAMA. 2022,327(4):327-8. https://doi.org/10.1001/jama.2021.
23726.

8. Gao P LiuJ, Liu M. Effect of COVID-19 vaccines on reducing the risk of
long COVID in the real world: a systematic review and meta-analysis. Int
J Environ Res Public Health. 2022. https://doi.org/10.3390/ijerph1919
12422.


https://www.cdc.gov/coronavirus/2019-ncov/your-health/about-covid-19.html
https://www.cdc.gov/coronavirus/2019-ncov/your-health/about-covid-19.html
https://www.who.int/health-topics/coronavirus#tab=tab_1
https://doi.org/10.1136/bmj-2022-072065
https://www.cdc.gov/mmwr/volumes/71/wr/mm7129e1.htm
https://www.cdc.gov/mmwr/volumes/71/wr/mm7129e1.htm
https://doi.org/10.3389/fimmu.2021.714170
https://doi.org/10.1016/S2213-2600(23)00015-2
https://doi.org/10.1016/S2213-2600(23)00015-2
https://doi.org/10.1001/jama.2021.23726
https://doi.org/10.1001/jama.2021.23726
https://doi.org/10.3390/ijerph191912422
https://doi.org/10.3390/ijerph191912422

Thichumpa et al. Tropical Medicine and Health

20.

21.

22.

23.

24.

25.

26.

27.

(2024) 52:31

Centers for Disease Control and Prevention (CDC). CDC Recommends
Pfizer Booster at 5 Months, additional primary dose for certain immu-
nocompromised children. 2022. https://www.cdc.gov/media/releases/
2022/50104-Pfizer-Booster.html. Accessed 9 March 2024

Thunstrom L, Ashworth M, Finnoff D, Newbold SC. Hesitancy toward a
COVID-19 vaccine. EcoHealth. 2021;18(1):44-60. https://doi.org/10.1007/
$10393-021-01524-0.

. Department of Disease Control, Mistry of Public Health Thailand. Coro-

navirus disease (COVID-19) situation. 2022. https://ddc.moph.go.th/viral
pneumonia/index.php. Accessed 1 May 2023

World Health Organization (WHO). COVID-19 (Thailand situation). 2022.
https://covid19.who.int/region/searo/country/th. Accessed 15 July 2023
Rajatanavin N, Tuangratananon T, Suphanchaimat R, Tangcharoensathien
V. Responding to the COVID-19 second wave in Thailand by diversifying
and adapting lessons from the first wave. BMJ Glob Health. 2021. https://
doi.org/10.1136/bmjgh-2021-006178.

Kitro A, Sirikul W, Piankusol C, Rirermsoonthorn P, Seesen M, Wangsan K,
Assavanopakun P, Surawattanasakul V, Kosai A, Sapbamrer R. Accept-
ance, attitude, and factors affecting the intention to accept COVID-19
vaccine among Thai people and expatriates living in Thailand. Vaccine.
2021;39(52):7554-61. https://doi.org/10.1016/j.vaccine.2021.11.031.
Kittipimpanon K, Maneesriwongul W, Butsing N, JanepanishVisudtibhan P,
Leelacharas S. COVID-19 vaccine literacy, attitudes, and vaccination inten-
tion against COVID-19 among Thai older adults. Patient Prefer Adherence.
2022;16:2365-74. https://doi.org/10.2147/PPA.S376311.
Sirikalyanpaiboon M, Ousirimaneechai K, Phannajit J, Pitisuttithum P,
Jantarabenjakul W, Chaiteerakij R, Paitoonpong L. COVID-19 vaccine
acceptance, hesitancy, and determinants among physicians in a univer-
sity-based teaching hospital in Thailand. BMC Infect Dis. 2021;21(1):1174.
https://doi.org/10.1186/512879-021-06863-5.

Siewchaisakul P, Sarakarn P, Nanthanangkul S, Longkul J, Boonchieng W,
Wungrath J. Role of literacy, fear and hesitancy on acceptance of COVID-
19 vaccine among village health volunteers in Thailand. PLoS ONE.
2022;17(6): €0270023. https://doi.org/10.1371/journal.pone.0270023.
Muangman S, Pimainog Y, Kunaratnpruk S, Kanchanaphum P. The preva-
lence of COVID-19 infection in students and staff at a private university in
Thailand by rapid SARS-CoV-2 antigen detection assay. J Environ Public
Health. 2022;2022:2350522. https://doi.org/10.1155/2022/2350522.
Ukwishaka J, Ndayishimiye Y, Destine E, Danwang C, Kirakoya-Samadou-
lougou F. Global prevalence of coronavirus disease 2019 reinfection: a
systematic review and meta-analysis. BMC Public Health. 2023;23(1):778.
https://doi.org/10.1186/512889-023-15626-7.

Centers for Disease Control and Prevention (CDC). COVID-19 Trends
Among Persons Aged 0-24 Years-United States, March 1-December 12,
2020. 2020. https://www.cdc.gov/mmwr/volumes/70/wr/mm7003eT.
htm. Accessed 15 July 2023

National Statistical Office Thailand. Education statistics report. 2021.
http://statbbi.nso.go.th/staticreport/page/sector/en/03.aspx. Accessed 1
May 2022

Kirchherr J, Charles K. Enhancing the sample diversity of snowball sam-
ples: recommendations from a research project on anti-dam movements
in Southeast Asia. PLoS ONE. 2018;13(8): €0201710. https://doi.org/10.
1371/journal.pone.0201710.

Wayne WD, Chad LC. Biostatistics: a foundation for analysis in the health
sciences. New Jersey: Wiley; 2013.

Boon-Itt S, Rompho N, Jiarnkamolchurn S, Skunkan Y. Interaction
between age and health conditions in the intention to be vac-

cinated against COVID-19 in Thailand. Hum Vaccin Immunother.
2021;17(12):4816-22. https://doi.org/10.1080/21645515.2021.1979378.
Fagerland MW, Hosmer DW. A generalized hosmer-lemeshow goodness-
of-fit test for multinomial logistic regression models. Stand Genomic Sci.
2012;12(3):447-53. https://doi.org/10.1177/1536867x1201200307.
Nattino G, Pennell ML, Lemeshow S. Assessing the goodness of fit

of logistic regression models in large samples: a modification of the
Hosmer-Lemeshow test. Biometrics. 2020;76(2):549-60. https://doi.org/
10.1111/biom.13249.

Attia S, Mausbach K, Klugar M, Howaldt HP, Riad A. Prevalence and driv-
ers of COVID-19 vaccine booster hesitancy among German University
Students and Employees. Front Public Health. 2022;10: 846861. https://
doi.org/10.3389/fpubh.2022.846861.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Page 9 of 10

Dziedzic A, Issa J, Hussain S, Tanasiewicz M, Wojtyczka R, Kubina R,
Konwinska MD, Riad A. COVID-19 vaccine booster hesitancy (VBH) of
healthcare professionals and students in Poland: cross-sectional survey-
based study. Front Public Health. 2022;10: 938067. https://doi.org/10.
3389/fpubh.2022.938067.

Roy DN, Azam MS, Islam E. Multi-dimensional potential factors influenc-
ing COVID-19 vaccine booster acceptance and hesitancy among univer-
sity academic community in Bangladesh: a cross-sectional comparative
study. PLoS ONE. 2023;18(4): €0281395. https://doi.org/10.1371/journal.
pone.0281395.

Mohamed K, Rzymski P, Islam MS, Makuku R, Mushtag A, Khan A,
Ivanovska M, Makka SA, Hashem F, Marquez L, et al. COVID-19 vaccina-
tions: the unknowns, challenges, and hopes. J Med Virol. 2022;94(4):1336-
49, https://doi.org/10.1002/jmv.27487.

Dar-Odeh N, Abu-Hammad O, Qasem F, Jambi S, Alhodhodi A, Othman
A, Abu-Hammad A, Al-Shorman H, Ryalat S, Abu-Hammad S. Long-term
adverse events of three COVID-19 vaccines as reported by vaccinated
physicians and dentists, a study from Jordan and Saudi Arabia. Hum Vac-
cin Immunother. 2022;18(1):2039017. https://doi.org/10.1080/21645515.
2022.2039017.

Noh Y, Kim JH, Yoon D, Choe YJ, Choe SA, Jung J, Lee SW, Shin JY. Predic-
tors of COVID-19 booster vaccine hesitancy among fully vaccinated
adults in Korea: a nationwide cross-sectional survey. Epidemiol Health.
2022;44:€2022061. https://doi.org/10.4178/epih.e2022061.

World Health Organization (WHO). Side effects of COVID-19 vaccines.
2021. https://www.who.int/news-room/feature-stories/detail/side-effec
ts-of-covid-19-vaccines. Accessed 9 March 2024

The United Nations High Commissioner for Refugees (UNHCR Thailand).
UNHCR warns of vaccine gap risk for world’s stateless. 2021. https://www.
unhcr.org/th/en/28257-unhcr-warns-of-vaccine-gap-risk-for-worlds-state
less.html. Accessed 14 July 2023

Kuehn M, LaMori J, DeMartino JK, Mesa-Frias M, Doran J, Korrapati L,
Bhojwani R, Lefebvre P, Kirson N. Assessing barriers to access and equity
for COVID-19 vaccination in the US. BMC Public Health. 2022;22(1):2263.
https://doi.org/10.1186/512889-022-14636-1.

Kampakdee S. Factors affecting access to COVID-19 vaccination for the
stateless population (hospital journal in Thai language). Vol. 31. No. 31.
(January-April 2023). 2023. https://he01 tci-thaijo.org/index.php/shj/artic
le/view/260723. Accessed 14 July 2023

Bureau of Information, Office of the Permanent Secretary, Ministry of
Public Health. News for the public: COVID-19 vaccination announcement
in June 2022. 2022. https://pr.moph.go.th/?url=pr/detail/2/04/174878/.
Accessed 14 July 2023

Argote Tironi P, Barham E, Zuckerman Daly S, Gerez JE, Marshall J,
Pocasangre O. Messages that increase COVID-19 vaccine acceptance:
evidence from online experiments in six Latin American countries. PLoS
ONE. 2021;16(10): €0259059. https://doi.org/10.1371/journal.pone.02590
59.

Sturgis P, Brunton-Smith |, Jackson J. Trust in science, social consensus
and vaccine confidence. Nat Hum Behav. 2021;5(11):1528-34. https://doi.
0rg/10.1038/541562-021-01115-7.

Lindholt MF, Jorgensen F, Bor A, Petersen MB. Public acceptance of
COVID-19 vaccines: cross-national evidence on levels and individual-level
predictors using observational data. BMJ Open. 2021;11(6): e048172.
https://doi.org/10.1136/bmjopen-2020-048172.

Kiran T, Junaid KP, Sharma D, Jain L, Vij J, Satapathy P, ChakrapaniV, Patro
BK, Kar SS, Singh R, et al. Sociodemographic determinants of willingness
and extent to pay for COVID-19 vaccine in India. Front Public Health.
2022;10: 870880. https://doi.org/10.3389/fpubh.2022.870880.
Singweratham N, Nawsuwan K, Sriring P, Thongchundee O, Thanakan-
janaphakde W, Khammathit A. Willingness to accept and willingness to
pay for a COVID-19 vaccine booster shot in Thailand (in Thai language). J
Health Sci Res. 2023; 17.

Zhou HJ, Pan L, ShiH, Luo JW, Wang P, Porter HK, Bi Y, Li M. Willingness to
pay for and willingness to vaccinate with the COVID-19 vaccine booster
dose in China. Front Pharmacol. 2022;13:1013485. https://doi.org/10.
3389/fphar.2022.1013485.

Shitu K, Wolde M, Handebo S, Kassie A. Acceptance and willingness to
pay for COVID-19 vaccine among school teachers in Gondar City, North-
west Ethiopia. Trop Med Health. 2021;49(1):63. https://doi.org/10.1186/
s41182-021-00337-9.


https://www.cdc.gov/media/releases/2022/s0104-Pfizer-Booster.html
https://www.cdc.gov/media/releases/2022/s0104-Pfizer-Booster.html
https://doi.org/10.1007/s10393-021-01524-0
https://doi.org/10.1007/s10393-021-01524-0
https://ddc.moph.go.th/viralpneumonia/index.php
https://ddc.moph.go.th/viralpneumonia/index.php
https://covid19.who.int/region/searo/country/th
https://doi.org/10.1136/bmjgh-2021-006178
https://doi.org/10.1136/bmjgh-2021-006178
https://doi.org/10.1016/j.vaccine.2021.11.031
https://doi.org/10.2147/PPA.S376311
https://doi.org/10.1186/s12879-021-06863-5
https://doi.org/10.1371/journal.pone.0270023
https://doi.org/10.1155/2022/2350522
https://doi.org/10.1186/s12889-023-15626-7
https://www.cdc.gov/mmwr/volumes/70/wr/mm7003e1.htm
https://www.cdc.gov/mmwr/volumes/70/wr/mm7003e1.htm
http://statbbi.nso.go.th/staticreport/page/sector/en/03.aspx
https://doi.org/10.1371/journal.pone.0201710
https://doi.org/10.1371/journal.pone.0201710
https://doi.org/10.1080/21645515.2021.1979378
https://doi.org/10.1177/1536867x1201200307
https://doi.org/10.1111/biom.13249
https://doi.org/10.1111/biom.13249
https://doi.org/10.3389/fpubh.2022.846861
https://doi.org/10.3389/fpubh.2022.846861
https://doi.org/10.3389/fpubh.2022.938067
https://doi.org/10.3389/fpubh.2022.938067
https://doi.org/10.1371/journal.pone.0281395
https://doi.org/10.1371/journal.pone.0281395
https://doi.org/10.1002/jmv.27487
https://doi.org/10.1080/21645515.2022.2039017
https://doi.org/10.1080/21645515.2022.2039017
https://doi.org/10.4178/epih.e2022061
https://www.who.int/news-room/feature-stories/detail/side-effects-of-covid-19-vaccines
https://www.who.int/news-room/feature-stories/detail/side-effects-of-covid-19-vaccines
https://www.unhcr.org/th/en/28257-unhcr-warns-of-vaccine-gap-risk-for-worlds-stateless.html
https://www.unhcr.org/th/en/28257-unhcr-warns-of-vaccine-gap-risk-for-worlds-stateless.html
https://www.unhcr.org/th/en/28257-unhcr-warns-of-vaccine-gap-risk-for-worlds-stateless.html
https://doi.org/10.1186/s12889-022-14636-1
https://he01.tci-thaijo.org/index.php/shj/article/view/260723
https://he01.tci-thaijo.org/index.php/shj/article/view/260723
https://pr.moph.go.th/?url=pr/detail/2/04/174878/
https://doi.org/10.1371/journal.pone.0259059
https://doi.org/10.1371/journal.pone.0259059
https://doi.org/10.1038/s41562-021-01115-7
https://doi.org/10.1038/s41562-021-01115-7
https://doi.org/10.1136/bmjopen-2020-048172
https://doi.org/10.3389/fpubh.2022.870880
https://doi.org/10.3389/fphar.2022.1013485
https://doi.org/10.3389/fphar.2022.1013485
https://doi.org/10.1186/s41182-021-00337-9
https://doi.org/10.1186/s41182-021-00337-9

Thichumpa et al. Tropical Medicine and Health (2024) 52:31

45, AktherT, NurT. A model of factors influencing COVID-19 vaccine accept-
ance: a synthesis of the theory of reasoned action, conspiracy theory
belief, awareness, perceived usefulness, and perceived ease of use. PLoS
ONE. 2022;17(1): €0261869. https://doi.org/10.1371/journal.pone.02618
69.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 10 of 10


https://doi.org/10.1371/journal.pone.0261869
https://doi.org/10.1371/journal.pone.0261869

	Factors influencing Thai university students’ decisions to take COVID-19 vaccine booster doses: a cross-sectional survey
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Study sites and participants
	Data collection
	Data analysis

	Results
	Participants’ general characteristics
	Factors associated with the acceptance of COVID-19 vaccine booster doses
	Factors associated with the acceptance of regular vaccines (if available in the future)

	Discussion
	Limitations

	Conclusion
	Acknowledgements
	References


