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INTRODUCTION

One of the sexually transmitted diseases

Abstract

Objective: HPV vaccination is a crucial primary prevention strategy
to reduce the incidence of HPV infection; however, vaccination rates
remain low. This is closely related to individuals' intentions to receive
the HPV vaccination, which plays a significant role in decreasing HPV
infections and controlling cervical cancer in women. To enhance
intention and promote positive health behaviors, effective education
is essential. This study aims to assess the impact of Protection
Motivation Theory (PMT)-based digital health education on the
intention to receive the HPV vaccination among young women.
Method: A quasi-experimental design with a two-group pre-post test
approach was utilized, involving 136 respondents who were divided
into an intervention group (68) and a control group (68). The
inclusion criteria included adolescent girls aged 16-18 years. The
instrument used was based on a six-domain model. Statistical
analyses were performed using paired sample t-tests and ANCOVA.
Results: The study found a significant difference in scores within the
intervention group that received PMT-based digital health education,
with a p-value of 0.000. Conversely, the control group did not show
any significant difference in scores, with a p-value of 0.325. A
significant difference in scores between both groups was also
observed, with a p-value of 0.000.

Conclusion: PMT-based digital health effectively
influences the intention to receive the HPV vaccination among young
women, suggesting its potential as a key strategy in increasing
vaccination uptake and preventing HPV-related diseases.

education

Keywords: Human Papillomavirus (HPV), Intention, Digital-health
education, Protection Motivation Theory (PMT), Young-women.

men. In men, HPV may lead to diseases
affecting the genitals, anal canal, and

(STDs) is caused by the Human Papillomavirus
(HPV) (Huang et al, 2021). Globally, HPV is one
of the most common sexually transmitted
diseases. More than 70% of HPV genotypes
infect sexually active individuals. In women,
HPV can cause cervical cancer, which is the
fourth most common malignancy among
women (Nick, Torabizadeh, & Ghahartars,
2021). Besides anogenital cancers, HPV can
also cause genital warts in both women and

oropharynx (Sichero, Giuliano, & Villa, 2019).

Primary prevention to reduce the risk of HPV
infection involves the administration of the
HPV vaccine. The HPV vaccine is designed to
strengthen the body's defenses and protect
against HPV infection (Dewi, Purnami, & Heri,
2021). In the United States, HPV vaccination
rates declined by more than 70% in March
2020 due to the COVID-19 pandemic, and as of
June 2020, they remained 25-50% below pre-
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pandemic levels (Geopal & Mantu, 2022).

According to the WHO, HPV vaccination

coverage in Indonesia in 2019 was estimated to

be within the range of 0%-49% (Rahmadini,

Kusmiati, & Sunarti, 2022). Other data

indicate that among adolescents who have

received the HPV vaccine, only 1.1% have

completed the two-dose regimen required for

effective protection against HPV infection

(Wentzensen, Clarke, & Perkins, 2021). A

study revealed that only 3.1%, or 9 out of 288

adolescents, had received the HPV vaccination

(Rahmadini, Kusmiati, & Sunarti, 2022;

Wentzensen, Clarke, & Perkins, 2021). These

findings highlight the urgent need for effective

interventions to increase HPV vaccination

uptake, particularly in Indonesia.

According to numerous studies, individuals are
more likely to recognize the significance of a
health condition when they possess adequate
awareness, understand appropriate preventive
strategies, and have access to timely treatment
options (Marshall, Sahm, Moore, & Fleming,
2019). These elements play a pivotal role in
shaping  health-related  decision-making,
particularly in the context of preventive
measures such as the human papillomavirus
(HPV) vaccination. Strengthening the intention
to receive the HPV vaccine is crucial, as it
contributes substantially to lowering the
incidence of HPV infections and plays a key role
in the broader effort to prevent cervical cancer
among women (Karami et al, 2016). To
effectively promote vaccine uptake and support
positive health behavior, educational initiatives
must be not only informative but also
strategically designed to engage the target
population and address their specific
informational and motivational needs.

Health education remains one of the most
frequently  implemented  strategies for
promoting individuals’ intention to adopt
healthier behaviors (Permatasari & Suprayitno,
2021). Integrating theoretical frameworks into
the development of such interventions has been
shown to enhance their effectiveness by offering
structured insights into the mechanisms of
behavior change (Huang et al, 2021). One
theoretical approach that has proven

particularly useful is the Protection Motivation
Theory (PMT). Originally introduced by Rogers
(1975), PMT suggests that individuals can be
motivated to engage in protective actions
through persuasive messages that influence
their cognitive evaluations of a threat. The
theory outlines two central processes: threat
appraisal and coping appraisal. Threat appraisal
involves an individual’s perception of the
severity and personal vulnerability related to a
health risk, while coping appraisal assesses the
perceived effectiveness of the recommended
action and the individual’s ability to perform it.
When both evaluations are favorable, they
contribute to heightened protective motivation,
which strengthens the intention to act. In recent
years, PMT has been increasingly applied in
health contexts—not only to understand risk
behaviors such as tobacco use but also to predict
engagement in preventive actions, including
participation in disease screening programs and
vaccination uptake (Huang et al., 2021).

To date, limited interventions have combined
digital education with theoretical frameworks to
prevent HPV, particularly in the Indonesian
context. Studies utilizing Protection Motivation
Theory (PMT) as a foundation for health
education in Indonesia have primarily focused
on intentions related to breast cancer risk
management. However, research exploring the
application of PMT-based health education to
influence HPV vaccination intentions remains
scarce, especially among adolescent populations.
While PMT-based interventions have been
investigated in specific groups, such as the gay
community,  their  application = among
adolescents in Indonesia is still underexplored.
According to Dewi et al. (2021), HPV vaccination
is recommended for females aged 13-26 years
who have not previously received vaccination or
require revaccination. This highlights the urgent
need for innovative approaches, such as PMT-
based health education interventions integrated
with digital platforms, to improve HPV
vaccination intentions among adolescents.
Implementing such interventions is critical to
reducing the prevalence of HPV-related diseases
and addressing the current gaps in vaccination
coverage in Indonesia.
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METHODS

Study Design

This study utilized a quantitative research
methodology with a quasi-experimental design,
pre- and post-test two-group design. It was
conducted at a senior high school in Bandung,
West Java, Indonesia, from April to May 2023.

Intervention procedure

Before the intervention, all participants were
required to complete a baseline questionnaire.
The intervention group received education
through videos and e-modules, with each session
lasting 60-90 minutes over two weeks,
comprising two sessions per week. The first
session was conducted offline, where the
researcher provided knowledge about the
Human Papillomavirus (HPV) and the concept
of the HPV vaccine using e-modules, videos, and
a Q&A session. Three days later, the second
session was conducted online via ZOOM. In this
session, the researcher explained the severity of
HPV infection, including its likelihood and
adverse consequences, by discussing diseases
caused by HPV. Additionally, the susceptibility
to HPV was addressed by highlighting its risk
factors, using e-modules, videos, and Q&A.

The third session took place in the second week
on the same day as the first session, conducted
online via ZOOM. This session focused on
explaining the benefits of the HPV vaccine and
its effectiveness through e-modules, videos, and
a Q&A session. The fourth and final session was
conducted three days after the third session,
offline, lasting 60-90 minutes. During this
session, the researchers facilitated group
discussions emphasizing the severity and
vulnerability of HPV infection and building self-
confidence for undergoing HPV vaccination.
After completing the intervention, participants
were asked to fill out a post-education
questionnaire. In contrast, the control group
received no intervention and only completed
questionnaires at the same time points as the
intervention group.

Population and Sample
The target population consisted of young
women aged 16-18 years in Bandung, West

Java. The sample size was determined using
G*Power software version 3.1.9.2, employing an
F-Test for ANCOVA (fixed effects, main effects,
and interactions). The calculation assumed an
effect size of 0.25, an alpha error probability of
0.05, a power of 0.80, and one covariate,
resulting in a minimum required sample size of
128 participants. To account for an expected 10—
15% attrition rate, the final sample size was
adjusted to 147 respondents.

Sampling was conducted using stratified
random sampling, selecting 6-7 female students
from each of the 23 classes, including all
students from classes X and XI, resulting in 150
students. These 150 students were then divided
into two groups by assigning students numbered
1-75 to the intervention group and 76-150 to
the control group. However, during the
recruitment process, only 68 participants in
each group agreed to participate in the study,
resulting in 136 respondents across both groups.
Research assistance was provided by nursing
students who were also researching a related
theme, specifically in the field of maternity
nursing.

Research Instrument

Two questionnaires were utilized in this study.
The first was a demographic questionnaire to
collect information on participants' age, and
major in school. Parents’ level of education, and
parents’ monthly income. The second
questionnaire, used to measure intention, was
adapted from Huang et al. (2021) and based on
the constructs of Protection Motivation Theory
(PMT). It consisted of 21 items, categorized as
follows: Perceived Severity (3 items): Assessed
on a Likert scale ranging from 1 (Very low) to 5
(Very high). Higher scores indicate greater
perceived severity. Perceived Vulnerability (4
items): Two items were rated on a Likert scale
from 1 (Very low) to 5 (Very high), while the
remaining two were rated on a scale from 1
(None) to 4 (High). Higher scores reflect greater
perceived vulnerability. Response Efficacy (3
items): Measured on a Likert scale from 1
(Strongly disagree) to 5 (Strongly agree). Higher
scores indicate greater belief in the effectiveness
of taking action. Self-Efficacy (3 items):
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Assessed on a Likert scale from 1 (Strongly
disagree) to 5 (Strongly agree). Higher scores
suggest greater confidence in the ability to take
action. Knowledge (7 items): Scored as follows;
three items used a binary scale (1 = Correct, 0 =
Incorrect); two items used a reversed binary
scale (1 = Incorrect, 0 = Correct); one item
included nine options, with each correct choice
receiving one point; and one item assessed the
number of vaccine doses completed. Higher
scores indicate greater knowledge. The intention
to receive the HPV vaccination was assessed
with one item, rated on a Likert scale ranging
from 1 (Very low) to 5 (Very high). Higher scores
indicate a stronger intention to get the HPV
vaccination. All items were summed to calculate
the total score. A higher total score indicates a
stronger overall intention to receive the HPV
vaccination.

The validity of the PMT questionnaire was
confirmed using Confirmatory Factor Analysis
(CFA), with a factor loading of 0.884. The
Composite Reliability (CR) values were all above
0.7, indicating good internal consistency, while
the Average Variance Extracted (AVE) values
were not less than 0.5, demonstrating good
convergent validity. The questionnaire was
translated into Indonesian and achieved a
Content Validity Ratio (CVR) score of 0.95.

Data Analysis

Data analysis was conducted using the statistical
software package IBM SPSS version 26.
Normality tests were performed on the data
before applying statistical analyses. Descriptive
statistics were used to summarize the data.
Quantitative variables (e.g., age) were described
using mean, standard deviation (SD), and range.
Categorical variables (e.g., participant’s major in
school, parents' level of education, and parents'
income) were summarized using frequencies and
percentages. A paired t-test was used to assess

differences within groups. Meanwhile, ANCOVA
was employed to compare pre-and post-
intervention outcomes between the control and
intervention groups. Statistical significance was
set at a p-value < 0.05.

Ethical Considerations

This study received ethical approval from the
Ethics Committee of STIKep PPNI Jawa Barat
(Approval No. I11/013/KEPK-
SLE/STIKEP/PPNIJABAR/IV/2023). Prior to
data collection, all participants were informed
about the purpose and procedures of the study
and provided written consent to participate
voluntarily.

RESULTS

The mean age of respondents in the intervention
group was 16.41 + 0.553 years, while in the
control group, it was 16.26 =+ 0.477 vyears.
Regarding academic majors, the majority of
respondents in the intervention group were
enrolled in social studies, comprising 35
individuals (51.5%), while in the control group,
the majority were in science, with 37 individuals
(54.4%). The education level of the respondents’
parents was predominantly high school in both
groups. In terms of parental income, the most
common category in the intervention group was
uncertain income, accounting for 27 individuals
(39.7%), while in the control group, it was
income up to IDR 2,000,000 (125.60 USD), also
accounting for 27 individuals (39.7%).

Analysis of differences in respondent
characteristics, including age, class, major,
parental education, and parental income, was
conducted using the chi-square test and
independent t-test. The results indicated no
significant differences between the intervention
and control groups, confirming that the
characteristics of both  groups were
homogeneous.

Table 1. Demographic characteristics of respondents (n=136)

Variable

Intervention (n=68)

Control (n=68) p-value

Age (years) Mean+SD

16.41+0.55

16.26+0.48 0.099¢
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Major

Science 33 (48.5%) 37 (54.4%) 0.611P
Social 35 (51.5%) 31 (45.6%)
Parents’ Level of Education
Elementary School 8(11.8%) 7 (10.3%) 0.444b
Junior High School 16 (23.5%) 18 (26.5%)
Senior High School 39 (57.4%) 31 (45.6%)
Bachelor’s Degree 5 (7.4%) 10 (14.7%)
Master’s Degree 0 (0%) 2 (2.9%)
Parents’ Monthly Income (IDR)*
< 2,000,000 23 (33.8%) 27 (39.7%) 0.154P
2,000,000 - 5,000,000 18 (26.5%) 20 (29.4%)
> 5,000,000 0 (0%) 9 (13.2%)
Uncertain 27 (39.7%) 12 (17.6%)

Note: *Independent t-test for age; chi-square test for categorical variables; * 1 IDR : 0.00006 USD

The results indicate a significant change in the intention to vaccinate against the Human Papillomavirus
(HPV) following the digital health education intervention based on the Protection Motivation Theory
(PMT). In the intervention group, the intention scores showed a significant improvement, with a p-value
of .000 (<.001). In contrast, the control group did not exhibit a significant change, as evidenced by a p-
value of 0.325 (>.05). These findings demonstrate that digital health education based on Protection
Motivation Theory (PMT) effectively enhances the intention to vaccinate against HPV among young
womens.

Table 2. Intention to get HPV Vaccination within the two groups before and after the

intervention
Pre-test (Mean + Post-test (Mean +
Variable SD) SD) t Mean Difference P-value
Total Score
Intervention Group 43.29 £ 9.42 59.13 +8.19 -10.032 15.84 <.001*
Control Group 41.23 +7.45 42.50 + 7.23 -.992 1.27 .325
Perceived Severity
11.838+2.629
Intervention Group 8.632+3.142 10.2 3.21 <.001*
8.823+2.461 8.705+2.279
Control Group 4 -12 .660

Perceived Vulnerability

EEEEEEEEEEEE——
21

Proceeding STIKep PPNI Jawa Barat Vol. 1 No. 1, May 2025




Pre-test (Mean + Post-test (Mean +

Variable SD) SD) t  Mean Difference P-value
10.411+3.490
Intervention Group 8.205+2.847 5.4 2.21 <.001*
7.500+2.617
Control Group 8.735+2.836 3.6 1.23 <.001*
Response Efficacy
9.852+2.813 12.647+1.998
Intervention Group 12.1 2.79 <.001*
9.411+2.450 9.308+2,227
Control Group 3 -.10 752
Self-Efficacy
8.794+2.403 12.176+2.252
Intervention Group 10.4 3.28 <.001*
8.220+1.968 8.294+1.893
Control Group 2 .07 .825
Knowledge
4.955+1.757 7.720+1.534
Intervention Group 8.8 2.76 <.001*
4.691+1.721 4.897+1.594
Control Group .7 21 .508
Intention
2.85+0.902 4.34+0.857
Intervention Group 4.7 1.49 <.001*
2.59+1.011 2.56+0.853
Control Group a -.03 .924

Table 2 presents the mean scores of pre-test and post-test results across various domains,
including severity, vulnerability, response effectiveness, self-confidence, knowledge, and intention. The
results show that the response effectiveness domain had the highest post-test mean score in the
intervention group, with a score of 12.647 (SD 1.998). Furthermore, all domains in the intervention
group demonstrated a significant increase in scores between the pre-test and post-test. In contrast, in the
control group, only the perceived vulnerability domain showed a significant difference between the pre-
test and post-test scores. This highlights the effectiveness of the intervention in enhancing multiple
domains related to HPV vaccination in the intervention group.

Table 3. ANCOVA results of pre- and post-intervention scores
Source Type III Sum of Squares  Df  Mean Square F Sig.

EEEEEEEEEEEE——
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Corrected Model 9436,158¢ 2 4718,079 78,711 ,000
Intercept 14730,938 1 14730,938 245,754 ,000
Pre-test score 30,563 1 30,563 ,510 , 476
Groups 9396,914 1 9396,914 156,768 ,000
Error 7972,246 133 59,942
Total 368599,000 136
Corrected Total 17408,404 135
a.R Squared =,542 (Adjusted R Squared =,535)
demonstrated that health education
The results indicate a significant effect on the interventions can  significantly = enhance

post-test intention scores following the
intervention, with a p-value of 0.000 (<0.001),
suggesting that the intervention had a
meaningful impact (Table 3). The R-squared
value was 0.542, meaning that 54.2% of the
variation in the intention to vaccinate against
HPV is explained by the Protection Motivation
Theory (PMT)-based digital health education
intervention. Based on these findings, it can be
concluded that health education interventions
grounded in Protection Motivation Theory
(PMT) have a significant impact on the intention
of adolescent girls to wundergo Human
Papillomavirus (HPV) vaccination

DISCUSSION

The findings of the study indicate that the
intervention group exhibited significant
changes in pre- and post-test scores, including
improvements across all domains, while the
control group showed no statistically significant
differences. This discrepancy may be attributed
to the understanding that intention is a
confluence of will and action, which plays a
crucial role in behavior modification. When
individuals harbor positive intentions, their
subsequent actions are more likely to reflect
those intentions. Health behavior is influenced
not only by an individual’s intention to achieve
health goals but also by external factors such as
community support and access to health-related
knowledge and information (Jirwanto, 2021).
While direct comparisons are challenging,
previous research has consistently

intention. In alignment with Minh et al. (2020),
the study found that mothers of male students
who received HPV health education exhibited a
significantly higher level of knowledge about
HPV compared to those who did not participate
in the educational intervention. Furthermore,
the intervention group showed a markedly
higher intention to vaccinate against HPV than
the control group (Zomordi et al, 2022; Marshall
et al, 2022; Chu et al, 2021). These findings
underscore the effectiveness of health education
interventions based on Protection Motivation
Theory (PMT) in enhancing intention within the
intervention group. This is consistent with
Conley et al. (2023), whose research
demonstrated that PMT-informed
interventions effectively influence behavioral
intentions through key constructs such as risk
perception,  self-efficacy, and  adaptive
responses.

The perceived severity domain demonstrated a
significant increase in the intervention group,
highlighting the potential of digital health
education as an effective tool for shaping health
perceptions. This finding aligns with prior
research  indicating  that  educational
interventions rooted in Protection Motivation
Theory (PMT) can enhance knowledge and
promote self-protective behaviors across diverse
populations (Sayed, Al-Mohaithef, & Elgzar,
2022; Rakhshani et al.,, 2024). By effectively
conveying the risks associated with specific
health threats, such interventions can heighten
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individuals’ awareness and urgency, thereby
motivating them to adopt protective measures.
In the vulnerability domain, a significant
increase was observed in the intervention group.
The increase in perceived vulnerability among
participants suggests that the digital health
education intervention effectively conveyed the
risks associated with specific health threats,
thereby heightening participants' awareness of
their susceptibility. This finding aligns with
existing literature emphasizing the critical role
of education in shaping health perceptions (van
de Vijver, 2023). Digital platforms, in particular,
offer the advantage of delivering tailored and
context-specific information that resonates with
individuals’ experiences, thereby enhancing
their understanding of personal vulnerability.
For example, previous studies have
demonstrated that educational interventions
can significantly improve knowledge and self-
efficacy concerning health threats, both of which
are integral components of Protection
Motivation Theory (PMT) (Sayed, Al-Mohaithef,
& Elgzar, 2022; van de Vijver, 2023). These
results underscore the potential of digital health
education in promoting protective health
behaviors through improved awareness and
motivation.

The notable improvement in participants’
perceptions of the HPV vaccine’s effectiveness
following the digital health education
intervention indicates that the program
successfully enhanced their understanding of
the vaccine’s protective role. This suggests that
the content was able to communicate the
scientific and practical benefits of HPV
vaccination, particularly in preventing high-risk
HPV strains associated with cervical and other
anogenital cancers. This outcome aligns with a
growing body of evidence emphasizing that
effective  health communication can
significantly shape health-related attitudes and
behaviors (Kim et al., 2024; Dubé et al., 2015).
When individuals receive accurate, clear, and
relevant information about the efficacy and
safety of vaccines, their confidence in
vaccination tends to increase, which in turn
positively influences their intention to get
vaccinated. For instance, greater awareness of

how HPV vaccination contributes to long-term
cancer prevention has been shown to encourage
proactive decision-making, especially among
populations at risk (van de Vijver, 2023; Holman
et al., 2014).

These findings highlight the crucial role of
health education strategies that go beyond
simply providing information. Interventions
should be designed to build trust, reduce
perceived barriers, and emphasize the personal
relevance of vaccination benefits (Brewer et al.,
2017). Addressing misconceptions and
reinforcing the protective value of the vaccine
through persuasive, theory-informed
messaging—such as that based on Protection
Motivation Theory—can significantly
strengthen behavioral intention and public
health outcomes. Therefore, comprehensive and
targeted educational efforts remain essential for
increasing vaccine uptake and mitigating the
burden of preventable HPV-related
diseases.Moreover, in self-efficacy domains also
found the significantly increasing score
following digital health education suggests that
the intervention effectively communicated not
only the importance of HPV vaccination but also
provided participants with the tools and
confidence to pursue it. This aligns with
previous studies that have linked enhanced self-
efficacy to increased vaccine uptake. For
instance, a study highlighted that self-efficacy
significantly = predicted HPV  vaccination
behaviors among adolescents, indicating that
those with higher self-efficacy were more likely
to receive the vaccine (Yin et al, 2024; Lismidiati,
Hasyim, Parmawati, & Wicaksana, 2022).

The knowledge domain also demonstrated
significant ~ improvement  following the
intervention. Research consistently supports
the idea that educational interventions can
substantially enhance knowledge about HPV
and its vaccine. For example, a study found that
web-based health education led to a notable
increase in awareness and knowledge scores
among female college students, which
subsequently influenced their willingness to
receive the vaccine (Zhang, et al, 2022;
Sitaresmi, Rozanti, Simangunsong, & Wahab,
2020). This finding aligns with the tenets of
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Protection Motivation Theory (PMT), which
suggests that increased knowledge can
strengthen individuals' perceptions of both their
vulnerability to health threats and the
effectiveness of protective actions (Alanzi, et al.,
2024). Consequently, the acquisition of
knowledge can foster greater motivation to
engage in protective behaviors, such as
vaccination, by empowering individuals with a
deeper understanding of the risks and benefits
involved (Cheema, et al., 2024).

All the findings indicate that the digital health
education intervention implemented in this
study provides strong evidence for its
effectiveness in enhancing the intention to
receive the HPV vaccination. This intervention
represents a novel research topic in Indonesia,
contributing valuable insights into the
application of digital health education based on
PMT for promoting vaccination intentions,
particularly among young women. The results
underscore the potential of such interventions
to improve public health outcomes, offering a
promising avenue for addressing low
vaccination rates in the country.

However, certain limitations of this study
should be acknowledged. First, the intervention
was conducted as a single-center study with a
short duration, which may limit the
generalizability of the findings. Future
prospective studies with repeated
measurements are necessary to evaluate the
long-term and persistent effects of the
intervention @ on  improving  intention.
Additionally, the homogeneity of the
respondent population represents another
limitation. Expanding the study to include a
more diverse sample in terms of ethnicity and
geographic location would enhance the
applicability and relevance of the findings to
broader populations of young women.

CONCLUSION

The primary objective of this study was to
examine the impact of a digital health education
intervention, structured around the principles
of Protection Motivation Theory (PMT), on
increasing the intention of young women to
receive the human papillomavirus (HPV)

vaccine. The analysis revealed that the
intervention had a meaningful effect,
significantly enhancing participants’ motivation
to pursue vaccination. Despite these
encouraging outcomes, the study also
highlighted the importance of continued
educational reinforcement to support the
development and retention of essential
behavioral skills over time. Without sustained
engagement, the initial gains in intention may
not necessarily translate into long-term action.
Therefore, future research should focus on
addressing the methodological and contextual
limitations identified in this study. This includes
refining the intervention content, exploring
different delivery methods, and incorporating
long-term follow-up assessments to better
understand how digital education can be
optimized for lasting behavioral change in
preventive health contexts.
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