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ARTICLE INFO ABSTRACT

Keywords: Objective: Human papillomavirus (HPV) commonly causes transmissible diseases worldwide; however, HPV
HPV vaccines are not available among some at-risk populations. Since 2017, HPV vaccination has been recommended

HPV vaccine for females aged 11-12 years in Thailand. However, studies on the coverage and HPV vaccination prevalence are

E;)eveer;giz n limited. This study aimed to explore the prevalence and factors associated with HPV vaccination among Thai
v . .

University university students.

Student Methods: Data for this cross-sectional study were randomly collected using paper-based questionnaires from

university students aged 18-26 years during October 17-27, 2023.

Results: Of 1,093 participants, 57.6 % were female, and 53.5 % were from non-urban areas. The median age was
20 years. One-third of the participants were from low-income families. The overall HPV vaccine coverage rates
were 7.51 % and 0.87 % in female and male students, respectively. Female sex, being from a high-income family,
studying in health science faculties, originating from an urban area, having one or both parents completing
university educations, and having healthcare providers as family members increased the odds of receiving the
HPV vaccine. The accuracy of HPV vaccine literacy among participants who reported that they “know about the
HPV vaccine” was adequate, except for the fact that HPV vaccine was sex-neutral.

Conclusions: The HPV vaccine coverage rate among Thai university students was low owing to several factors.
HPV and HPV vaccine education should be provided to populations that can still benefit from receiving the HPV
vaccine.

Young adult

1. Introduction

Human papillomavirus (HPV) infections, especially high-risk types,
cause cervical cancer in females (Zhang et al., 2020; Burd, 2003).
Currently, there are more than 40 types of HPV; however, the high-risk
types associated with cancer include HPV types 16, 18, 31, 33, 35, 39,
45,51, 52, 56, 58, and 59 (Burd, 2003). Among the high-risk types, types
16 and 18 cause approximately 70 % of cervical cancers, while types 31,
33, 45, 52, and 58 cause the remaining 20 % (World_Health Organiza-
tion, 2022). HPV causes not only cervical cancer in females but also
several diseases in both sexes, such as anogenital warts, oropharyngeal
cancer, and congenital laryngeal papillomas, which are incurable
(Dunne and Park, 2013). HPV infection is one of the most common
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sexually transmitted infections (Plotzker et al., 2023). Several risk fac-
tors for HPV infection may lead to cervical cancer in the future, such as
multiple sexual partners, early age at first sexual intercourse, non-
monogamous male partners, high parity, and cigarette smoking
(Chelimo et al., 2013; Plummer et al., 2012).

HPV vaccines can effectively prevent HPV infection before the first
sexual intercourse (Onuki et al.,, 2022; Kamolratanakul and Pit-
isuttithum, 2021). Currently, three types of HPV vaccine are available
worldwide: bivalent, quadrivalent, and nonavalent. The bivalent vac-
cine prevents HPV types 16 and 18 infections, which are the major
causes of cervical cancer. The quadrivalent vaccine prevents HPV types
6,11, 16, and 18 infections. The nonavalent vaccine prevents HPV types
6, 11, 16, 18, 31, 33, 45, 52, and 58 infections (Kamolratanakul and
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Pitisuttithum, 2021). HPV vaccination is recommended for maximum
benefit at ages 9-26 years to ensure protection against HPV infections
before the first sexual intercourse (Rahangdale et al., 2022; Meites et al.,
2019). For those aged 27-45 years, vaccination may still provide some
benefits, but it is not recommended for those aged > 45 years (Meites
et al., 2019).

Because cervical cancer is a serious public health concern, the World
Health Organization (WHO) has launched a global strategy to reduce the
number of cervical cancer cases to 4 per 100,000 in all populations and
ensure that 90 % of females are fully vaccinated against HPV by the age
of 15 years by 2030 (World Health Organization, 2022). Even with the
recommendations for HPV vaccination since 2006 (Wethington et al.,
2008), these vaccines are still not available among some at-risk pop-
ulations. In 2020, only 55 % of the member countries recommended the
HPV vaccine, with varying vaccination coverage rates owing to different
public health policies. In 2011, the Centers for Disease Control and
Prevention recommended routine sex-neutral HPV vaccination for the
prevention of genital warts caused by HPV (Meites et al., 2019). In 2010,
only 15 % of females worldwide received adequate vaccination pro-
tection (Rahangdale et al., 2022; Bruni et al., 2021). In Thailand, there
are no official data on HPV vaccine coverage among the population
(Chanprasertpinyo and Rerkswattavorn, 2020). Although the WHO
recommendations for HPV vaccination suggest vaccination in males and
females, almost 70 % of the 141 global vaccination programs are pro-
vided only for females (Dykens et al., 2023). In Thailand, as a public
policy, two free doses of the HPV vaccine have been provided to all
females aged 11-12 years since 2017 (Ngamphaiboon, 2022). The
remaining data show that the coverage is still limited (Ngamphaiboon,
2022). However, previous studies from other geographic areas have
shown that many factors, such as health literacy levels, education levels,
socioeconomic statuses, HPV vaccine hesitancy, and healthcare provider
involvement, were associated with HPV vaccine reception (Lelliott et al.,
2023; Chanprasertpinyo and Rerkswattavorn, 2020; Alhusayn et al.,
2022; Fiks et al., 2013).

This study aimed to evaluate the status of the HPV vaccine, including
its coverage rate, factors associated with vaccine reception, health lit-
eracy regarding the HPV vaccine, and HPV vaccine hesitancy among the
university students who belong to the young adult group in Thailand.

2. Materials and Methods
2.1. Study design and setting

This cross-sectional study was conducted at the largest of 14 uni-
versities in Southern Thailand, representing approximately 12 % of
students in the region. During October 17-27, 2023, students aged
18-26 years were included in this study. The survey was conducted in
public areas of the university, such as the university’s common areas,
canteens, dormitories, and each faculty’s common area, using a paper-
based questionnaire. In total, 1,200 questionnaires were distributed
together with information and consent documents. Students interested
in participating could sign the consent form, complete the questionnaire,
and then return it to the distributors or put it in the return box in certain
common areas. The participants were not required to provide personal
information, such as student identification numbers, because the
researcher kept the responses anonymous. The questionnaire distribu-
tion was assigned to reach all common areas in the university. Neither
gift nor monetary compensation were provided for the participants.

The sample size was calculated using the infinite population pro-
portion formula, using 0.15 as the proportion of HPV vaccine coverage
(Bruni et al., 2021). The estimated sample size ranged from 196 to
4,989, depending on the margin of error of 0.01-0.05. However, a
margin of error of 0.04-0.08 at the 95 % confidence level is usually
considered acceptable. We first set the margin of error at 0.03 + 10 % of
incomplete data, resulting in a sample size of 600. However, we aimed to
collect the highest number of responses possible to increase the

Preventive Medicine Reports 46 (2024) 102857

confidence level of the analysis. Finally, the total number of students
who participated in this study was 1,093.

This study was approved by the Research Ethics Committee of the
Faculty of Medicine, Prince of Songkhla University (REC. 66-404-9-1).

2.2. Questionnaire and data collection

This study collected data using a recently developed Thai language
paper-based questionnaire. The questionnaire consisted of four parts.
The first part included respondents’ demographics, including biological
sex, age, faculty, religion, hometown, family income, paternal and
maternal highest level of education, siblings, family history of cervical
cancer, and having healthcare providers as family members. The second
part consisted of 13 questions regarding the HPV vaccine. The third part
consisted of eight questions regarding HPV literacy. The final part
included questions about the decision to receive the HPV vaccine and
the reasons for the decision in the unvaccinated group (Tables 3 and 4).
The content validity index was tested by three experts, two family
doctors, and one gynecologist. Internal consistency was tested using a
pilot study of 30 students from another campus, resulting in Cronbach’s
alpha of 0.8.

2.3. Data analysis

Data were collected in a paper-based format, transformed into
electronic data using KoboToolbox, and exported to Microsoft Excel.
Jupyter version 3.4.2 and R version 4.1.3. were used for two-sided sta-
tistical analyses. Data distribution was tested using the Shapiro-Wilk
test. Categorical data are presented as numbers and percentages.
Continuous data are presented as medians (Q1 and Q3). Categorical data
were compared using the Pearson’s chi-squared and Fisher’s exact tests.
Demographic data associated with HPV vaccination were analyzed using
multivariable logistic regression analysis. Statistical significance was set
at p < 0.05. Univariate analysis was performed first to determine the
significant factors that were used in a multivariable regression analysis.

3. Results
3.1. Demographic data

In total, 1,093 out of 1,200 questionnaires were returned, resulting in
a 91.1 % response rate. The median age of the participants was 20 years
(Q1, Q3 =19, 21). Most were females (57.6 %) with a monthly family
income of 850-1,420 USD/month (37.0 %). More than half of the par-
ticipants had hometowns in non-urban areas (53.5 %). Most participants
had no family history of cervical cancer (98.6 %) and did not have
healthcare providers as family members (88.1 %) (Table 1).

4. Factors associated with HPV vaccination

Among all participants, 48 (4.4 %) reported receiving at least one
dose of the HPV vaccine. Of these, 44 (7.51 %) were female, and four
(0.87 %) were male. Univariate regression analysis showed that the
statistically significant factors associated with HPV vaccination were
biological sex, monthly family income, faculty group, hometown, the
highest level of parental education, and having healthcare providers as
family members.

Being female was the most important factor in receiving HPV vac-
cines (odds ratio [OR], 8.62; 95 % confidence interval [CI], 3.07-24.15).
Other significant factors included family incomes of > 2,270 USD/
month (OR, 5.5; 95 % CI, 2.41-12.57), having at least one parent
achieving master’s degrees or higher (OR, 4.11; 95 % CI, 1.13-14.89),
having healthcare providers as family members (OR, 2.95; 95 % CI,
1.52-5.73), and having hometowns in urban areas (OR, 1.74; 95 % CI,
1.29-2.35). When compared among faculty groups, the medical science
faculty had the highest HPV vaccination rate, followed by the social (OR,
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Table 1
Demographic data of the participants from one university in Southern Thailand, 2023.
Factors Number (N=1093) %
Biological sex
Male 463 42.4
Female 630 57.6
Age, median (Q1, Q3) 20 (19,21)
Religion
Buddhism 848 77.6
Christ 4 0.3
Islam 215 19.7
Other 26 2.4
Family income (US Dollar: USD/month)
<850 353 32.3
850-1,420 404 37.0
1,420-2,270 193 17.6
>2,270 143 13.1
Faculty Group
Pure and Applied science 435 39.8
Medical science 323 29.6
Social 335 30.6
Hometown
Urban area 508 46.5
Non-urban area 585 53.5
Highest level of parental education
Primary school 96 8.78
High school 264 24.1
Diploma 151 13.8
Bachelor’s degree 471 43.1
Master’s degree or more 111 10.2
Family history of cervical cancer
Yes 15 1.4
No 1078 98.6
Having healthcare providers as family members
Yes 130 11.9
No 963 88.1

0.34; 95 % CI, 0.16-0.71) and pure and applied sciences (OR, 0.28; 95 %
CI, 0.14-0.58) faculties. However, the multivariable regression analysis
showed that only three factors were associated with receiving HPV
vaccines, including being female (adjusted OR, 13.37; 95 % CI,
4.58-39.01), having a hometown in an urban area (adjusted OR, 2.61;
95 % CI, 1.29-5.21), and having a healthcare provider as a family
member (adjusted OR, 2.35; 95 % CI, 1.08-5.12) (Table 2).

4.1. Knowledge about HPV infection

In one part of the questionnaire, the participants were instructed to
answer questions about HPV and its vaccine. In total, 567 (52.7 %)
participants reported themselves as “Knowing about human papillo-
mavirus.” The first three questions that most participants answered
incorrectly were regarding knowledge about HPV-related diseases and
HPV transmission. In total, 13.7 % did not know that HPV causes genital
warts, 13.5 % did not know that HPV infection can be prevented by
using condoms during sexual intercourse, and 9.5 % did not know that
HPV infection causes cancer of organs other than the cervix (anal,
penile, vaginal, and pharyngeal cancers) (Table 3).

4.2. Knowledge about HPV vaccine

Of all the participants, 670 (61.3 %) reported themselves as
“Knowing about the human papillomavirus vaccine.” The participants
were then instructed to answer each question about the HPV vaccine to
evaluate the contents’ accuracy. Regarding the knowledge about HPV
vaccination, most participants (99.4 %) knew that it was essential to
receive the HPV vaccine. A total of 93.4 % knew that the HPV vaccine
was the most effective way of preventing HPV infection when admin-
istered at ages 9-26 years. Moreover, 86.1 % knew that the HPV vaccine
was most effective in preventing HPV infection if they received the
vaccine before their first sexual intercourse. However, only 80 % of the

participants were aware that the HPV vaccine can be administered to
both males and females (Table 3).

4.3. Knowledge and perceptions of HPV and its vaccine

Of all the participants, 551 (50.4 %) received information about HPV
or cervical cancer vaccines. Only 15.9 % of the participants were advised
by healthcare providers regarding HPV or cervical cancer vaccinations.
More than half of the participants (52.7 %) knew about HPV, and 61.3 %
knew about the HPV vaccine. Three-quarters of the participants (74.6 %)
knew the term “cervical cancer vaccine.” The median price of the HPV
vaccine per injection that the participants thought all people could
afford was USD 15 (Q1, Q3 = 7, 29). However, only half of the partic-
ipants (50.0 %) realized that the HPV and cervical cancer vaccines were
similar (Table 3).

4.4. Opinions among the unvaccinated group

The last part of the questionnaire comprised multiple-choice ques-
tions. Only unvaccinated respondents were required to answer this part.
More than half (52.9 %) of the participants in the unvaccinated group
stated that they wanted to be vaccinated. Most provided the reason that
prevention is better than cure. The remaining unvaccinated respondents
did not desire to be vaccinated or were uncertain because they did not
get sufficient information about the HPV vaccine and thought that they
had no risk of HPV infection (Table 4).

5. Discussion

This study evaluated HPV vaccine coverage in students belonging to
the population who would benefit from receiving the HPV vaccine (aged
9-26 years) at one university in Southern Thailand, as well as the
affecting factors, knowledge about HPV and its vaccine, opinion on
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Table 2
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Factors associated with HPV vaccine reception among university students in Southern Thailand, 2023.

Factors N=1,093 (%) Vaccinated, N (%) Crude OR p-value Adjusted OR** (95 % CI)  Adjusted p-value
(95 % CI)

Biological sex

Male 463 (42.4) 4(0.9) - <0.001*  13.37 (4.58-39.01) 0.01*

Female 630 (57.6) 44 (7.0) 8.62 (3.07-24.15)

Religion

Buddhism 848 (77.6) 44 (5.2) 1.37(0.18-10.33)  0.76

Christ 4(0.3) 0 (0.0) 0.00 (0.00-0.00) 0.99

Islam 215 (19.7) 314 0.35 (0.04-3.53) 0.38

Other 26 (2.4) 1(3.7) - -

Family income (USD/month)

<850 353 (32.3) 9 (2.5) - <0.001*  2.03 (0.74-5.55) 0.17

850-1,420 404 (37.0) 10 (2.5) 0.97 (0.39-2.42)

1,420-2,270 193 (17.6) 11 (5.7) 2.31 (0.94-5.68)

>2,270 143 (13.1) 18 (12.6) 5.50 (2.41-12.57)

Faculty Group

Medical science 435 (39.8) 27 (8.49) - <0.001*  2.82(1.26-6.32) 0.12

Pure and applied science 323 (29.6) 11 (2.5) 0.28 (0.14-0.58)

Social 335 (30.6) 10 (3.0) 0.34 (0.16-0.71)

Hometown

Non-urban area 585 (53.5) 14 (2.4) <0.001*  2.61 (1.29-5.27) 0.01*

Urban area 508 (46.5) 34 (6.7) 1.74 (1.29-2.35)

Highest level of parental education

Primary school 96 (8.8) 3.1 - 0.001* 1.78 (0.41-7.69) 0.44

High school 264 (24.1) 2(0.8) 0.24 (0.04-1.44)

Diploma 151 (13.8) 8(5.3) 1.73 (0.45-6.71)

Bachelor’s degree 471 (43.1) 22 (4.6) 1.52 (0.44-5.18)

Master’s degree or more 111 (10.2) 13(11.7) 4.11 (1.13-14.89)

Having healthcare providers as family members

Yes 130 (11.9) 13 (10.0) 2.95 (1.52-5.73) 0.001* 2.35(1.08-5.12) 0.05*

No 963 (88.1) 35 (3.6) -

*Statistical significance, **Adjusted odds ratios by multivariable regression analysis, controlling for Sex, Family income, Faculty group, Hometown, the highest level of

parental education, and Having Healthcare providers as family members.
CI, confidence interval.

affordable costs per injection, and attitude toward HPV vaccination in
the future. In this study, the coverage of at least one dose of the HPV
vaccine among university students was 4.4 %, which was higher than
that in Chanprasertpinyo and Rerkswattavorn’s study conducted in rural
Thailand, who reported an HPV vaccine coverage of 1.9 % (Chanpra-
sertpinyo and Rerkswattavorn, 2020). However, our study’s vaccine
coverage was lower than the global coverage; according to Bruni et al.
(Bruni et al., 2021) who reported a coverage rate of at least one dose of
HPV vaccine of 15 %, as well as 49 % in one American university
(Mathewson et al., 2021) and 39.1 % in a university in Italy (Di Giuseppe
et al., 2023). However, when we grouped the vaccine recipients by sex,
female coverage was 7.0 %, and male coverage was 0.9 %, which was
higher than those reported by Chanprasertpinyo and Rerkswattavorn
(males = 0.0 % and females = 2.5 %) (Chanprasertpinyo and
Rerkswattavorn, 2020). Similarly, our study revealed higher vaccine
coverage among females than that reported in universities in Morocco
(females < 1 %) (Yacouti et al., 2022). However, the coverage in our
setting was lower than that in one university in Brazil, where 42.4 % of
female students had received at least one dose of the HPV vaccine
(Oliveira et al., 2021). Although the WHO recommendations for HPV
vaccination suggest vaccination for both sexes, more than one study has
reported that vaccine coverage in males is significantly lower than that
in females (Dykens et al., 2023). Several factors minimize male HPV
vaccine coverage, such as inadequate recommendations from healthcare
providers, high vaccine costs, lack of knowledge about HPV and its
vaccine, lower parental education, lack of awareness, living in a non-
urban area, and no public policy providing free or affordable HPV
vaccines (Shin et al., 2022; Chen et al., 2021). As our study showed, only
approximately 16 % of the participants stated that they had received
information about the vaccine from healthcare providers.

Economic status is a significant factor in HPV vaccine distribution.
According to our study results, a family income of more than USD 2,270
per month, considered a high income in Thailand, was statistically

significant, with an OR of 5.50 (95 % CI, 2.41-12.57) compared with a
family income of < 850 USD. Similar to several other studies, this result
found that a higher family income tended to lead to more vaccinations
(Shin et al., 2022; Chen et al., 2021; Oliveira et al., 2021). Therefore, the
high cost of vaccines may explain the lower vaccine coverage rates in
low-income families (Pourat and Jones, 2012). According to Thailand’s
public policy for free bivalent HPV vaccines in females aged 11-12 years
beginning in 2017 (Ngamphaiboon, 2022), our survey participants were
not included in the policy when it was implemented. Therefore, had they
wished to be vaccinated, they would have had to pay the full price
without government support. Accordingly, in our study, the median
affordable cost per injection of the HPV vaccine was suggested to be USD
15 per dose (USD 45 per course consisting of three injections). The
minimum wage in Thailand is approximately USD 10 per day, whereas
the actual prices of the HPV vaccine are approximately 70-90 USD per
dose for quadrivalent vaccines and 200 USD per dose for nonavalent
vaccines.

The medical science group had significantly higher HPV vaccine
reception rates than the social and pure and applied science groups. The
OR of the pure and applied science and social science groups were 0.28
(95 % CI, 0.14-0.58) and 0.34 (95 % CI, 0.16-0.71), respectively,
compared with the medical science group. This result was similar to that
of a study from Brazil and previous studies conducted in Thailand
(Oliveira et al., 2021; Chanprasertpinyo and Rerkswattavorn, 2020).
Although students in the healthcare field are likely to obtain more in-
formation about the vaccine, getting vaccinated in this age group is
more dependent on parental decisions. This could be explained by the
fact that healthcare students are likely to be from families with higher
incomes.(AAMC, 2018).

Our study found that originating from different hometowns led to
significant differences in vaccination rates. The OR of receiving an HPV
vaccine when coming from urban areas was 1.74 (95 % CI, 1.29-2.35)
compared with rural areas, similar to the results of studies conducted in
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The HPV and its vaccine literacy among participants from one university in Southern Thailand, 2023.

Content accuracy of HPV literacy among participants who responded as “know human papillomavirus” (n = 576)

Yes No % INCORRECT

1. Is HPV a sexually transmitted infection? 540 36 6.3
2. Does HPV cause genital warts? 497 79 13.7
3. Can HPV infection develop into cancer? 546 30 5.2
4. Does HPV infection play a significant role in causing cervical cancer? 546 30 5.2
5. Apart from cervical cancer, can HPV cause anal cancer, penile cancer, vaginal cancer, oral cancer, or neck cancer? 521 55 9.5
6. Can HPV infection be prevented by using condoms during sexual intercourse? 498 78 13.5
7. Can the HPV vaccine prevent HPV infection? 545 31 5.4
Content accuracy of HPV vaccine literacy among participants who responded as “know the HPV Vaccine” (n = 670)

% Yes
1. Can the HPV vaccine be administered to both males and females? 79.9
2. Is it essential to receive the HPV vaccine? 99.4
3. Is the HPV vaccine the most effective for preventing HPV infection 86.1

if the vaccine is administered before the first sexual intercourse?
4. Is the HPV vaccine the most effective for preventing HPV infection 93.4
if the vaccine is administered at 9-26 years of age?

Participants’ knowledge and perceptions of HPV and its vaccine (N=1,093)

Yes (%) No (%)
1. Do you know about the human papillomavirus (HPV)? 576 (52.7) 517 (47.3)
2. Do you know about the human papillomavirus (HPV) vaccine? 670 (61.3) 423 (38.7)
3. Do you know about the cervical cancer vaccine? 815 (74.6) 278 (25.4)
4. Are the HPV vaccine and cervical cancer vaccine similar? 546 (50.0) 547 (50.0)
5. Have you ever received any information about the HPV vaccine or cervical cancer vaccine? 551 (50.4) 542 (49.6)
6. Have you ever been advised about receiving the HPV vaccine or cervical cancer vaccine by a healthcare provider? 174 (15.9) 919 (84.1)
7. In your opinion, to make the HPV vaccine affordable for all, what is the reasonable price of the HPV vaccine per dose? Price in USD (Q1, Q3)

15 (7,29)

HPV, human papillomavirus.

other geographic areas (Swiecki-Sikora et al., 2019; Mohammed et al.,
2018; Tran et al., 2023; Osegueda et al., 2023). These results can be
explained by easy access to healthcare providers and medical centers.
Additionally, individuals living in rural areas have lower incomes, less
knowledge about HPV and its vaccine, and less awareness of HPV-
related diseases than those living in urban areas (Shin et al., 2022;
Swiecki-Sikora et al., 2019).

Parental education plays a significant role in receiving HPV vaccines.
The higher the level of parental education, the more willing individuals
are likely to be vaccinated, especially if their parent’s highest education
level is equal to or higher than a master’s degree, with an OR of 4.11 (95
% CI, 1.13-14.89). This result is similar to that in Sweden and may result
from better education, which can reduce vaccine disinformation (Leval
et al., 2013). However, a study from Saudi Arabia showed that higher
parental education was not related to vaccine reception. Nevertheless, it
increased the willingness to have or plan to have the HPV vaccine for
their children (Alhusayn et al., 2022).

Having healthcare providers as family members led to an OR of 2.95
(95 % CI, 1.52-5.73) compared with those who did not. Healthcare
provider recommendations are essential for individuals receiving HPV
vaccination (Shin et al., 2022; Osaghae and Chido-Amajuoyi, 2022;
Barnard et al., 2017; Miraglia del Giudice et al., 2023; Ebrahimi et al.,
2023; Lelliott et al., 2023). In particular, if there is a healthcare provider
in the family, there are several benefits for one’s family members, not
only their suggestions to receive the HPV vaccine but also the promotion
of the entire vaccination course (Fiks et al., 2013).

HPV and its vaccine literacy may play an essential role in disease
awareness and vaccine coverage. Because of the lack of HPV knowledge,
our survey found that two of the top three incorrect answers were about
non-cervical cancer-related diseases, such as genital warts and oral
cancer, which is similar to the results of a previous study conducted in
Thailand (Chanprasertpinyo and Rerkswattavorn, 2020). Moreover, our
study indicated that another incorrect answer was that HPV could not be
prevented by using condoms during sexual intercourse. Additionally,
nearly half of the participants had not received any information about
the HPV vaccine, which could mislead unvaccinated individuals to not
get vaccinated due to a lack of HPV vaccine literacy, especially

regarding its adverse effects. In contrast, the reasons for individuals
deciding to be vaccinated were believing that prevention is better than
cure, being afraid of cancer in the future, and believing that they were at
risk of HPV infection, which is similar to the results found in the study
from Italy (Di Giuseppe et al., 2023).

5.1. Suggestions and limitations

Our study had several strengths. First, our study had a larger sample
size than those in previous studies conducted in university settings.
Moreover, this study’s ratio of sexes and faculty groups was similar to
the university’s ratio. Second, we studied several factors affecting HPV
vaccination and its coverage. Finally, we examined the knowledge on
HPV and HPV vaccine.

However, this study had some limitations. First, this study was a
cross-sectional study conducted in a single university using convenient
sampling; therefore, the participants could not represent all young Thai
adults because of demographic differences. Second, some questions in
our survey, especially those regarding the history of HPV vaccination,
were dependent on the participant’s memories, which may have led to
recall bias. Finally, HPV vaccine reception in this study referred to only a
one-dose vaccination, which could not estimate the completion of two-
or three-dose courses. Further studies should be conducted nationally or
multicentrically to evaluate vaccine coverage in populations not
included in the free HPV vaccination policy.

The affordable price and cost-effectiveness of the vaccine should be
nationally surveyed to create an accessible HPV vaccine policy. Further
studies should investigate other factors associated with HPV vaccina-
tion, especially the highest parental education level, owing to its con-
troversy. Furthermore, it is important to evaluate techniques or
interventions to publicize HPV and related disease knowledge to in-
crease awareness and HPV vaccine coverage. Finally, authorized in-
dividuals should emphasize HPV-related diseases and the importance of
vaccinations in Thailand’s primary education curriculum.
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The numbers and percentages of the answers about the interest and decision in receiving the HPV vaccine and supported reasons among the unvaccinated group from

one university in Southern Thailand, 2023 (n = 1,045).

Interest in receiving the HPV vaccine

N=1,045 (%)

Not interested in getting the HPV Vaccine

Not getting enough information about the HPV vaccine
Have no risk of HPV infection

Be afraid of the side effects of the HPV vaccine
Interested in getting the HPV Vaccine

Prevention is better than cure

Be afraid of cancer

May have risk of HPV infection

243 (23.3)
110

92

87

802 (76.7)
568

261

112

Decisions and supported reasons

N=1,045 (%)

Not willing to get the HPV Vaccine or Uncertain
Not getting enough information about the HPV vaccine
The HPV vaccine price is too high

Be afraid of the side effects of the HPV vaccine
Willing to get the HPV vaccine

Prevention is better than cure

Be afraid of cancer

May have risk of HPV infection

492 (47.1)
219
203
159
553 (52.9)
511
241
103

HPV, human papillomavirus.
6. Conclusions

The HPV vaccine coverage rate among young Thai adults was lower
than that in Western countries, especially in males. Furthermore, several
factors affect low HPV vaccination rates, such as male sex, low family
income, and low parental education. HPV and HPV vaccine education
should be provided to the population, especially to the young adults of
both sexes, who still benefit from increasing awareness about its diseases
and receiving the HPV vaccine. Finally, without any public policy for
free HPV vaccination in our study group, a policy should be established
to promote the HPV vaccination rate at an affordable price of USD 15 per
injection, for a total of USD 45 per three-injection course.
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