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Highlights

What are the main findings?

o A Health Belief Model-based education program significantly increased women’s
cervical cancer knowledge levels compared with the control group.

e  The intervention significantly improved attitudes and beliefs toward HPV vaccination,
while reducing perceived barriers and uncertainty regarding HPV vaccination.

What are the implications of the main findings?

e  Structured educational interventions implemented in primary healthcare settings
may strengthen women’s preventive health behaviors related to cervical cancer and
HPYV vaccination.

e  Family Health Centers can play an important role in increasing HPV vaccine awareness
and supporting cervical cancer prevention through theory-based education programs.

Abstract

Background/Objectives: This study was conducted to determine the effect of a Health
Belief Model-based education program implemented in Family Health Centers on women’s
cervical cancer knowledge and their attitudes and beliefs toward HPV vaccination. Meth-
ods: This quasi-experimental pretest—posttest control group study was conducted between
March and May 2026 at the Tusba Training Family Health Center in Van, eastern Tiirkiye.
The study included 150 women aged 18-49 years who had adolescent daughters aged
10-18 years. Data were collected using the Descriptive Information Form, the Cervical
Cancer Knowledge Scale, and the Carolina HPV Immunization Attitudes and Beliefs Scale.
The intervention group received a structured education program based on the Health Belief
Model focusing on cervical cancer, HPV infection, and HPV vaccination. Descriptive statis-
tics, chi-square tests, independent samples t-tests, paired samples t-tests, and mixed-design
analysis of variance (ANOVA) were used for data analysis. Results: Following the edu-
cational intervention, cervical cancer knowledge scores increased from 2.13 £ 0.79 to
7.24 £ 0.84 in the intervention group, whereas no significant change was observed
in the control group (p < 0.001). Total CHIAS scores increased from 24.32 + 5.30 to
41.23 £ 2.51, accompanied by significant improvements in HPV vaccination attitudes

Healthcare 2026, 14, 2118

https:/ /doi.org/10.3390/healthcare14142118


https://crossmark.crossref.org/dialog?doi=10.3390/healthcare14142118&domain=pdf&date_stamp=2026-07-15
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/healthcare
https://www.mdpi.com
https://orcid.org/0000-0002-7769-8828
https://orcid.org/0000-0001-8938-3578
https://doi.org/10.3390/healthcare14142118

Healthcare 2026, 14,2118

20f 18

and beliefs (p < 0.001). Significant Group x Time interaction effects were observed for
cervical cancer knowledge, total CHIAS scores, and all CHIAS subdimensions (p < 0.001).
Conclusions: The findings indicated that the Health Belief Model-based education pro-
gram was associated with improved knowledge about cervical cancer and HPV and with
more favorable attitudes and beliefs toward HPV vaccination. Structured educational
programs implemented in primary healthcare settings may support the promotion of
preventive health behaviors.

Keywords: cervical cancer; HPV vaccine; women; health belief model; primary healthcare
services; health education

1. Introduction

Cervical cancer remains one of the most common cancers in women worldwide,
although it is largely preventable through effective screening programs and vaccination.
According to World Health Organization data, approximately 660,000 new cases of cervical
cancer and 350,000 deaths were reported in 2022 [1]. The burden of the disease is particularly
higher in low- and middle-income countries, which is associated with inequalities in access
to screening and vaccination services [2]. High-risk Human Papilloma Virus (HPV) types
are responsible for approximately 99% of cervical cancers, and HPV infection is considered
the primary etiological factor of the disease [3].

The HPV vaccine is one of the most effective primary prevention methods for cervical
cancer. Long-term follow-up studies show that the HPV vaccine significantly reduces the
incidence of infection, precancerous lesions, and cervical cancer [4]. However, despite
the safety and effectiveness of the HPV vaccine, vaccination rates worldwide are not at
the desired level [5]. The main reasons for low vaccine acceptance rates include lack of
information, misconceptions, concerns about vaccine safety, and sociocultural factors [6].
The insufficient level of knowledge among women about HPV and cervical cancer can
negatively affect their attitudes and behaviors towards the vaccine [6,7].

Screening programs, which are among the secondary prevention methods in the
prevention of cervical cancer, are of great importance. Early diagnosis is possible with Pap
smear and HPV tests, and mortality rates can be significantly reduced [8]. However, it
is reported that the participation rates of women in screening programs are insufficient
in Ttirkiye, as in many other countries [8,9]. The main reasons for this situation include
lack of information, low health literacy, and negative beliefs about preventive health
behaviors [10].

One of the most commonly used theoretical models in explaining health behaviors
is the Health Belief Model (HBM), which explains individuals’ health-related behaviors
through the dimensions of perceived sensitivity, perceived seriousness, perceived benefit,
and perceived barriers [11]. This model suggests that individuals develop behaviors based
on their perception of the risk of contracting a disease and a cost-benefit assessment of
protective behaviors. In the literature, it has been shown that the components of the
HBM are important determinants of cervical cancer screening behaviors and HPV vaccine
acceptance [12].

Recent studies have shown that HBM-based education programs are effective in in-
creasing women'’s knowledge levels and positively changing their health behaviors [13].
Primary healthcare services, in particular, are an important level of health where contin-
uous contact with individuals is ensured, trust relationships are strong, and educational
interventions can be effectively implemented.
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In Tirkiye, HPV vaccination is not yet included in the national immunization program,
and awareness regarding HPV infection, cervical cancer prevention, and HPV vaccination
remains limited among many women. Although cervical cancer screening services are
offered free of charge through Family Health Centers, participation rates remain below
desired levels. Family Health Centers serve as the first point of contact with the healthcare
system for many women and therefore provide a valuable setting for preventive health
education. In this context, theory-based educational interventions delivered in primary care
settings may play an important role in improving cervical cancer awareness and promoting
positive attitudes toward HPV vaccination among Turkish women.

The World Health Organization’s cervical cancer elimination strategy emphasizes
HPV vaccination, cervical cancer screening, and timely treatment as key components of
prevention. The WHO recommends that 90% of girls be fully vaccinated against HPV by
age 15, 70% of women be screened with a high-performance test by ages 35 and 45, and 90%
of women with cervical disease receive appropriate treatment. The WHO also recommends
starting regular cervical cancer screening at age 30 years among the general population of
women [1,2,7].

However, studies that evaluate the combined effect of structured HBM-based educa-
tion interventions implemented in Family Health Centers on both women'’s cervical cancer
knowledge levels and their attitudes and beliefs towards the HPV vaccine are limited.

Despite the availability of effective cervical cancer screening and HPV vaccination
strategies, insufficient knowledge, persistent vaccine-related misconceptions, and limited
theory-based educational interventions in primary healthcare settings continue to hinder
preventive health efforts among women.

In this context, the aim of this research is to determine the effect of an HBM-based
education program implemented in Family Health Centers on women’s cervical cancer
knowledge level and their attitudes and beliefs towards the HPV vaccine.

Research Hypotheses

H1. An HBM-based education program is associated with increased women’s knowledge about
cervical cancer.

H2. An HBM-based education program is associated with more favorable attitudes and beliefs
toward HPV vaccination.

2. Materials and Methods
2.1. Research Design

This research was conducted using a quasi-experimental pretest—posttest control
group design to evaluate the effect of an HBM-based education program implemented in
Family Health Centers on women's cervical cancer knowledge level and their attitudes and
beliefs towards the HPV vaccine. The study was reported in accordance with the TREND
(Transparent Reporting of Evaluations with Nonrandomized Designs) guideline for non-
randomized intervention studies (Figure 1). The study was registered at ClinicalTrials.gov
(Identifier: NCT07521163).

2.2. Location and Timing of the Study

The study was conducted at the Tusba Training Family Health Center located in the
Tugba district of Van Province in eastern Tiirkiye. The data collection and implementation
processes of the study were carried out between March 2026 and May 2026.
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Figure 1. TREND Flow Diagram of Participant Recruitment, Allocation, Follow-Up, and Analysis.
CCKS = Cervical Cancer Knowledge Scale; CHIAS = Carolina HPV Immunization Attitudes and
Beliefs Scale.

2.3. Population and Sample

The population of the study consisted of women aged 18-49 who applied to the
Van Tugba Training Family Health Center during the dates the study was conducted. A
total of 154 women were enrolled in the study and allocated to the intervention group
(n = 77) or the control group (n = 77). During follow-up, four participants were lost
(three for personal reasons and one due to loss of contact). Therefore, the final analysis
was conducted with 150 participants, including 75 women in the intervention group and
75 women in the control group. Participants were allocated to the intervention and control
groups using a non-randomized systematic recruitment procedure based on the order
of application to the Family Health Center. Women who met the eligibility criteria and
agreed to participate were assigned sequentially according to the study plan. To minimize
potential contamination between groups, data collection for the intervention and control
groups was conducted at different times. Baseline comparability between groups was
subsequently assessed using chi-square tests and an independent samples t-test, and no
statistically significant differences were identified in sociodemographic characteristics.

2.4. Sample Size Calculation

To determine the adequacy of the sample size, an a priori power analysis was per-
formed using G*Power 3.1, a statistical software package designed for power and sample
size calculations [14]. The independent samples t-test was used as the basis for the power
analysis, with a moderate effect size (d = 0.50), a significance level of & = 0.05, and statistical
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power (1 — ) = 0.80. The analysis indicated that a minimum sample size of 128 participants
was required. Considering the possibility of participant attrition, 154 women were initially
enrolled in the study. Following the loss of four participants during follow-up, the final
analysis was conducted with 150 participants. Therefore, the final sample size exceeded the
minimum required sample size and was considered sufficient to ensure adequate statistical
power and support the reliability of the study findings.

Inclusion criteria for the study were: women aged 18-49 who applied to a Family
Health Center, were parents of adolescent girls (ages 10-18), could read and write in
Turkish, voluntarily agreed to participate in the study, and provided written informed
consent. Exclusion criteria: individuals who had previously received the HPV vaccine,
those diagnosed with cervical cancer, and those with cognitive or psychiatric problems that
hindered communication were excluded from the study:.

2.5. Data Collection Tools

Research data were collected using the “Demographic Information Form”, “Cervical
Cancer Knowledge Scale (CCKS)” and “Carolina HPV Immunization Attitudes and Beliefs
Scale (CHIAS)”.

Demographic Information Form: The form, prepared by the researchers in line with
the literature, consists of a total of 10 questions regarding age, marital status, education level,
employment status, income level, number of children, Pap smear test status, information
about HPV status, and perception of cervical cancer risk. The Participant Information
Form was developed by researchers following a review of the relevant literature and was
reviewed by 6 experts in public health nursing and women'’s health to ensure content
appropriateness and clarity.

Cervical Cancer Knowledge Scale (CCKS): The CCKS was used to assess participants’
knowledge levels regarding cervical cancer risk factors, symptoms, and prevention methods.
The scale was developed by Haward et al. (2022) [15], and its Turkish validity and reliability
study was conducted by Ergoz Aksoy and Bilgic (2024) [16].

The scale consists of eight items in total, and the items are answered on a three-point
Likert scale as “True,” “False,” and “I do not know.” Seven items are scored directly, while
one item is reverse scored. Correct responses are scored as 1 point, whereas incorrect and
“I do not know” responses are scored as 0 points. Higher scores obtained from the scale
indicate a higher level of cervical cancer knowledge. The Cronbach’s alpha coefficient of
the Turkish version of the scale was reported as 0.80. In the present study, the Cronbach’s
alpha coefficient of the CCKS was found to be 0.709.

Carolina HPV Immunization Attitudes and Beliefs Scale (CHIAS): The scale, orig-
inally developed by McRee et al. (2010) [17], was adapted into Turkish by Sunar and
Kahyaoglu Siit (2019) [18]. The scale consists of 16 items and four factors.

The first factor, “Harms,” includes six items related to the perceived potential harms
of the vaccine, including health concerns and the possibility that vaccination may increase
girls” likelihood of becoming sexually active. The second factor, “Barriers,” consists of
five items assessing perceived barriers to HPV vaccination, including cost and access to
a healthcare provider. The third factor, “Effectiveness,” includes two items related to the
perceived effectiveness of the HPV vaccine in preventing genital warts and cervical cancer.
The fourth factor, “Uncertainty,” consists of three items evaluating perceptions regarding
adequate knowledge about the HPV vaccine and social vaccination norms.

The item order in the original scale and the version used in this study was identical.
The first factor, “Harms,” includes items 1-6 and uses a four-point Likert scale (1 = Strongly
disagree, 2 = Partially disagree, 3 = Partially agree, 4 = Strongly agree). The second factor,
“Barriers,” includes items 7-11 and uses a three-point Likert scale (1 = Not difficult at all,
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2 = Somewhat difficult, 3 = Very difficult). The third factor, “Effectiveness,” includes items
12-13 and uses a four-point Likert scale (1 = Very ineffective, 2 = Moderately effective,
3 = Very effective, 4 = Extremely effective). The fourth factor, “Uncertainty,” includes
items 14-16 and uses a four-point Likert scale (1 = Strongly disagree, 2 = Partially disagree,
3 = Partially agree, 4 = Strongly agree).

In the original scale, the possible score range for all factor scores was between 1.0
and 4.0. Acceptable internal consistency coefficients were reported for all factors: Harms
o = 0.69, Barriers « = 0.69, Effectiveness « = 0.61, and Uncertainty « = 0.66. CHIAS scores
were interpreted according to the scoring procedure of the instrument. Negatively worded
items in the CHIAS were reverse coded during data entry and analysis in SPSS according to
the scoring procedure of the instrument. Accordingly, higher scores on the Harms, Barriers,
and Effectiveness subscales indicated more favorable HPV vaccination attitudes and beliefs,
whereas lower scores on the Uncertainty subscale indicated reduced uncertainty regarding
HPV vaccination. In the Barriers subdimension of the CHIAS, higher scores indicate
lower perceived barriers toward HPV vaccination and more positive perceptions regarding
vaccine accessibility and applicability. The Cronbach’s alpha coefficient of the original scale
was reported as 0.62. In the present study, Cronbach’s alpha coefficient of the scale was
found to be 0.91.

2.6. Data Collection Process

The data collection process was initiated after obtaining the necessary ethical com-
mittee approval and institutional permissions required for conducting the study. Potential
participants were approached consecutively while attending the Family Health Center for
routine healthcare services. Eligibility was assessed according to the predefined inclusion
and exclusion criteria. Women who met the eligibility criteria and agreed to participate
provided written informed consent before enrollment. All collected data were kept confi-
dential, stored in password-protected electronic files, and used solely for research purposes.
No financial compensation, gifts, or material incentives were provided to participants for
participation in the study:.

2.7. Intervention Group Procedure

During the initial interview, pretest data were collected from participants in the
intervention group using the Descriptive Information Form, the Cervical Cancer Knowledge
Scale (CCKS), and the Carolina HPV Immunization Attitudes and Beliefs Scale (CHIAS).

The educational intervention was delivered over a two-week period and consisted of
two face-to-face educational sessions. Each session lasted approximately 30—40 min and
was conducted in small groups of four to five participants in a private counseling room
within the Family Health Center.

The educational content was developed by the researchers based on the core constructs
of the Health Belief Model, including perceived susceptibility, perceived severity, perceived
benefits, and perceived barriers.

The first educational session focused on cervical cancer, including its definition, risk
factors, potential consequences, perceived susceptibility, perceived severity, and the impor-
tance and benefits of cervical cancer screening. The second educational session focused on
HPYV infection and transmission routes, HPV vaccine effectiveness and safety, correction of
common misconceptions regarding HPV vaccination, and discussion of perceived barriers
related to vaccine acceptance.

Interactive discussions, question-and-answer techniques, and real-life examples were
used throughout both sessions to reinforce learning and encourage participant engage-
ment. Educational materials were prepared by the researchers based on current evidence
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regarding cervical cancer prevention, HPV infection, HPV vaccination, and the Health
Belief Model framework. The educational sessions were delivered by researchers with
experience in women’s health, health education, and primary healthcare practice. To ensure
intervention standardization, all educational sessions followed the same structured content,
sequence of topics, educational materials, and delivery procedures. The sessions were
conducted using a predefined educational protocol developed by the research team. The
same educators delivered all sessions throughout the study period to maintain consistency
in intervention implementation.

HBM Construct Educational Content Applied to the Intervention Group

Perceived Susceptibility

Information was provided on the prevalence of cervical cancer and HPV
infection, risk factors, transmission routes, and their effects on women’s

health to increase perceived susceptibility.

Perceived Severity

Information was provided on the physical, psychological, social, and
economic consequences of delayed diagnosis to increase awareness of
disease severity.

Perceived Benefits

The benefits of HPV vaccination, regular gynecological examinations, and
screening programs for cervical cancer prevention were emphasized.

Perceived Barriers

Barriers to HPV vaccination and cervical cancer screening, including fear,
lack of knowledge, cost, embarrassment, and misconceptions, were
discussed to reduce these obstacles.

Health Motivation

Education and counseling were provided to encourage HPV vaccination,
participation in screening programs, and maintenance of preventive
health behaviors.

Self-Efficacy

The program aimed to strengthen women'’s confidence in adopting
preventive behaviors, accessing screening services, and making informed
health decisions.

At the end of each session, participants were encouraged to ask questions and discuss
any concerns regarding cervical cancer prevention and HPV vaccination. The educational
materials used in the intervention are available from the corresponding author upon
reasonable request.

The posttest assessment was conducted 15 days after completion of the educational
program using the same data collection instruments.

2.8. Control Group

Pretest data were collected from participants in the control group during the initial
interview by administering the Demographic Information Form, the CCKS, and the CHIAS.

No educational interventions were applied to the control group other than routine
Family Health Center services. The posttest was administered at the same time as the
intervention group, and the same data collection tools were used.

Data collection processes were carried out at different times to minimize information
sharing and potential interaction between the groups.

Participants in the control group received routine Family Health Center services,
including general health assessments, maternal and child health services, vaccination
counseling routinely provided within national healthcare programs, and other standard
primary healthcare services when indicated. No structured education, counseling session,
educational materials, or information specifically related to cervical cancer, HPV infection,
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HPV vaccination, or the Health Belief Model was provided during the study period. To
avoid potential contamination, participants in the control group did not have access to the
educational materials used in the intervention until completion of the posttest assessments.

2.9. Data Analysis

The data obtained from the research were analyzed using the IBM SPSS Statistics 25
software package. Cronbach’s Alpha coefficients were calculated to determine the reliability
levels of the scales. The suitability of the data to a normal distribution was evaluated by
examining the skewness and kurtosis values. Since the skewness and kurtosis values were
in the range of +3, it was accepted that the data showed a normal distribution, and it was
decided to use parametric tests [19]. Number, percentage, mean, and standard deviation
values were used to evaluate the sociodemographic characteristics of the participants.
Dependent samples t-test was used for within-group pretest—posttest comparisons of the in-
tervention and control groups, and independent samples t-test was used for between-group
comparisons. In addition, mixed-design analysis of variance (ANOVA) was performed
to evaluate Group x Time interaction effects, and partial eta squared (n?p) values were
calculated as measures of effect size. The statistical significance level was accepted as
p < 0.05. Prior to analysis, the dataset was examined for missing values and data en-
try errors. No missing data was identified in the final dataset; therefore, no imputation
procedures were required.

2.10. Ethical Aspects

Ethical approval was obtained from the Mus Alparslan University Scientific Research
and Publication Ethics Board to conduct the research (Decision No: 238631, Date: 9 March
2026). In addition, the necessary institutional permissions were obtained from the institu-
tion where the research was conducted. Before participating in the research, all participants
were given detailed information about the study, and written informed consent was ob-
tained from individuals who voluntarily agreed to participate. Participants were informed
that they could withdraw from the research at any time. The research was conducted in
accordance with the principles of the Helsinki Declaration.

3. Results

Table 1 shows that the participants in the control and intervention groups have similar
sociodemographic distributions. In both groups, the vast majority of participants are
married (control: 90.7%; intervention: 89.3%). In terms of educational status, the highest
percentage in both groups consists of high school graduates (control: 48.0%; intervention:
50.7%). It was determined that the majority of participants are unemployed (81.3% for
both groups).

Table 1. Distribution of Participants” Sociodemographic Characteristics by Groups.

Variable Category Controln (%) Interventionn (%)  x* (df) P
Married 68 (90.7%) 67 (89.3%)

Marital Status 0.074 (1) 0.785
Single 7 (9.3%) 8 (10.7%)
Primary education 14 (18.7%) 16 (21.3%)

q : High school 36 (48.0%) 38 (50.7%) 0.535 (3) .
E tion L 0.911
teation Leve Undergraduate 19 (25.3%) 16 (21.3%)

Postgraduate 6 (8.0%) 5 (6.7%)
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Table 1. Cont.
Variable Category Control n (%) Interventionn (%)  x?* (df) 2
Employed 14 (18.7%) 14 (18.7%)
Employment Status 0.000 (1) 1.000
Unemployed 61 (81.3%) 61 (81.3%)
1 4 (5.3%) 4 (5.3%) 0.117 (4) 0.998
2 22 (29.3%) 21 (28.0%)
Children 3 13 (17.3%) 12 (16.0%)
4 18 (24.0%) 19 (25.3%)
5 and above 18 (24.0%) 19 (25.3%)
. Yes 18 (24.0%) 19 (25.3%)
Pap Smear History 0.036 (1) 0.850
No 57 (76.0%) 56 (74.7%)
: Yes 24 (32.0%) 23 (30.7%)
HPV Vaccine 031(1) 0860
Information No 51 (68.0%) 52 (69.3%)
Yes 18 (24.0%) 19 (25.3%)
Perceived Risk of N o
] No 48 (64.0%) 46 (61.3%) 0.122 (2) 0.941
Cervical Cancer
Undecided 9 (12.0%) 10 (13.3%)
: : Yes 18 (24.0%) 19 (25.3%)
Family History of 0.036 (1)  0.850
Cervical Cancer No 57 (76.0%) 56 (74.7%)
Income Status Income less than expenses 44 (58.7%) 46 (61.3%)
Income equal to expenses 21 (28.0%) 18 (24.0%) 0.323 (2) 0.851
Income more than expenses 10 (13.3%) 11 (14.7%)
Age Mean + SD 42.33 + 5.46 42.25 +5.29 t=0.091 0.928

Note: p values were calculated using Chi-square tests for categorical variables and an independent samples ¢-test
for age.

When income status was examined, it was found that the majority of participants had
an income lower than their expenses (control: 58.7%; intervention: 61.3%). Regarding the
number of children, the most common categories in both groups were having two children,
four children, and five or more children.

It was determined that most participants had never undergone a Pap smear test
(control: 76.0%; intervention: 74.7%) and had not received information about the HPV
vaccine (control: 68.0%; intervention: 69.3%). In addition, a considerable proportion of
participants reported that they did not perceive themselves to be at risk for cervical cancer
(control: 64.0%; intervention: 61.3%). In both groups, the proportion of participants without
a family history of cervical cancer was higher (control: 76.0%; intervention: 74.7%).

The mean age of participants was 42.33 £ 5.46 years in the control group and
42.25 + 5.29 years in the intervention group. Overall, it can be concluded that the control
and intervention groups were similar in terms of sociodemographic characteristics (Table 1).

When Table 2 is examined, it is observed that there are notable differences in mean
scores between pretest and posttest measurements. The mean pretest cervical cancer
knowledge score was 2.13 £ 0.78, which increased to 4.67 & 2.71 in the posttest. Similarly,
the mean score of the CHIAS was 24.19 + 5.27 at pretest and increased to 32.73 £ 9.34
at posttest.

For the subdimensions, the mean score of the “Harms” subscale increased from
947 4+ 2.08 to 14.74 £+ 5.50, the “Barriers” subscale increased from 5.73 + 1.80 to
8.12 + 2.76, and the “Effectiveness” subscale increased from 3.23 + 1.30 to 5.23 4= 2.28. In
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contrast, the mean score of the “Uncertainty” subscale decreased from 5.76 + 0.44 at pretest
to 4.64 + 1.34 at posttest. These descriptive findings suggest improvements in knowledge
and CHIAS-related scores between pretest and posttest measurements.

Table 2. Descriptive Statistics and Normality Values of Participants in the Control and Inter-
vention Groups.

Variable n Min Max Mean SD Skewness Kurtosis Cronbach’s Alpha
Pretest Cervical 150 100 400 213 0783 0611 0.309 0.709
Cancer Knowledge

Posttest Cervical 55 000 800 467 2713 —0007  -1.694 0862
Cancer Knowledge

Pretest CHIAS 150 19.00  30.00 24.19 5.273 0.040 —2.007 0.914
Posttest CHIAS 150 18.00  43.00 32.73 9.340 —0.268 —1.496 0.894
Pretest Harms 150 7.00 12.00 9.47 2.075 0.025 —1.800 0.815
Posttest Harms 150 6.00 21.00 14.74 5.499 —0.103 —1.718 0.887
Pretest Barriers 150 4.00 8.00 5.73 1.800 0.142 —1.865 0.942
Posttest Barriers 150 4.00 12.00 8.12 2.761 —0.239 —1.255 0.927
Pretest Effectiveness 150 2.00 5.00 3.23 1.303 0.240 —1.729 0.890
Posttest Effectiveness 150 2.00 8.00 5.23 2.280 —0.213 —1.430 0.939
Pretest Uncertainty 150 5.00 7.00 5.76 0.444 —0.994 —0.348 0.752
Posttest Uncertainty 150 2.00 7.00 4.64 1.337 —0.492 —0.531 0.788

Regarding the assumption of normality, skewness and kurtosis values for all vari-
ables were within £3. Accordingly, the data were considered to be normally distributed,
and the use of parametric tests was deemed appropriate. In particular, skewness values
ranged between —0.994 and 0.611, while kurtosis values ranged between —2.007 and 0.309,
indicating an acceptable level of normal distribution.

In addition, Cronbach’s alpha coefficients indicating the reliability of the scales ranged
between 0.709 and 0.942. These values indicate that the measurement tools and their subdi-
mensions demonstrated acceptable to high internal consistency, confirming the reliability
of the measurements.

Table 3 shows that there were significant differences in CHIAS and their subdimensions
between pretest and posttest comparisons in the control and intervention groups.

In the control group, no statistically significant differences were found between pretest
and posttest scores for the total CHIAS or for the subdimensions of harms, barriers, ef-
fectiveness, and uncertainty (p > 0.05). In contrast, in the intervention group, statistically
significant differences were observed between pretest and posttest scores for all variables
(p <0.001).

In the intervention group, the mean total CHIAS score increased from 24.32 4 5.30
to 41.23 + 2.51. Similarly, the mean score for the “Harms” subscale increased from
9.53 + 2.07 to 19.99 £ 1.24, the “Barriers” subscale from 5.77 + 1.80 to 10.48 £ 1.12,
and the “Effectiveness” subscale from 3.27 4 1.31 to 7.24 + 0.84. In contrast, the mean score
for the “Uncertainty” subscale decreased from 5.75 & 0.44 to 3.52 &+ 0.86. These findings
indicate that the HBM-based education improved HPV vaccination attitudes and beliefs
and reduced uncertainty in the intervention group.

Between-group comparisons revealed no statistically significant differences between
the control and intervention groups at pretest for any of the variables (p > 0.05), indicating
baseline homogeneity between groups. However, at posttest, statistically significant dif-
ferences were found between the groups in the total CHIAS score and all subdimensions
(p < 0.001). At posttest, the intervention group showed higher mean scores in the total scale
and in the harms, barriers, and effectiveness subdimensions, while lower uncertainty scores
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compared with the control group. These findings suggest a positive association with the
HBM-based education program in the intervention group. Effect size analyses indicated
very large intervention effects across all HPV vaccination attitude and belief dimensions,
with Cohen’s d values ranging from 2.05 to 5.10.

Table 3. Independent and Paired Samples t-Test Results for HPV Vaccination Attitudes and Beliefs
Scale (Pretest-Posttest and Between-Group Comparisons).

Variable Group Pretest Mean == SD  Posttest Mean - SD  Within-Group t p Cohen’s d
Control 24.05 £5.28 24.24 + 4.81 —1.669 0.099
. _ *
CHIAS Intervention 24.32 £5.30 4123 +£2.51 32.030 <0.001 3.70
t: —27.123
Between-group t: —0.309 p: 0.758 p: <0.001 *
Group x Time _ <0.001;
Interaction F(1,148) = 960.275 1%p = 0.866
Control 9.40 £ 2.09 9.49 £1.89 —1.186 0.239
Intervention 9.53 +2.07 19.99 +1.24 —44.189 <0.001 * 5.10
Harms
t: —40.222
Between-group t: —0.392 p: 0.695 p: <0.001 *
Group x Time _ <0.001;
Interaction F(1,148) = 1726.940 1%p = 0.921
Control 5.68 £1.79 5.76 £ 1.68 —1.349 0.181
. Intervention 5.77 £1.80 1048 +£1.12 —18.863 <0.001 * 2.18
Barriers
t: —20.288
Between-group t: —0.318 p: 0.751 p: <0.001 *
Group x Time _ <0.001;
Interaction F(1,148) = 325430 1%p = 0.687
Control 3.20 £ 1.30 3.23 £1.27 —0.630 0.531
) Intervention 327+131 7.24 +0.84 —28.230 <0.001 * 3.26
Effectiveness
t: —22.876
Between-group t: —0.312 p: 0.755 p: <0.001 *
Group x Time _ <0.001;
Interaction F(1,148) = 721.039 1%p = 0.830
Control 5.77 £ 0.45 5.76 £ 0.57 0.331 0.741
. Intervention 575+ 0.44 3.52 +0.86 17.770 <0.001 * 2.05
Uncertainty
t: 18.847
Between-group t: 0.367 p: 0.714 p: <0.001 *
Group x Time _ <0.001;
Interaction F(1,148) = 282.822 1%p = 0.656

* p < 0.05 indicates statistical significance. Cohen’s d values were calculated for within-group pretest-posttest
changes in the intervention group using the paired-samples effect size formula (dz = t/+/n). Values of 0.20, 0.50,
and 0.80 indicate small, medium, and large effect sizes, respectively.

Mixed-design ANOVA revealed significant Group x Time interaction effects for total
CHIAS scores (F(1,148) = 960.275, p < 0.001, n*p = 0.866), Harms (F(1,148) = 1726.940,
p < 0.001, an = 0.921), Barriers (F(1,148) = 325.430, p < 0.001, nzp = 0.687), Effectiveness
(F(1,148) = 721.039, p < 0.001, n?*p = 0.830), and Uncertainty (F(1,148) = 282.822, p < 0.001,
n?p = 0.656), indicating that changes over time differed significantly between the interven-
tion and control groups.

Table 4 shows differences in CCKS pretest—posttest scores between the control and
intervention groups. In the control group, no statistically significant difference was found
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between pretest and posttest knowledge scores (p > 0.05). In contrast, a statistically highly
significant difference was observed between pretest and posttest scores in the intervention
group (p < 0.001).

Table 4. Independent and Paired Samples t-Test Results for Cervical Cancer Knowledge Scale
(Pretest-Posttest and Between-Group Comparisons).

Variable Group Pretest Mean = SD  Posttest Mean + SD Within-Group t P Cohen’s d
Control 213+0.78 2.09 +£0.84 0.505 0.615
Cervical Cancer Intervention 2.13 +£0.79 7.24 +£0.84 —38.207 <0.001 * 441
Knowledge
t: —37.592
Between-group t: 0.000 p: 1.000 p: <0.001 *
Group x Time <0.001;

Interaction

F(1,148) = 1096.867 n2p = 0.881

* p < 0.05 indicates statistical significance. Cohen’s d values were calculated for within-group pretest—posttest
changes in the intervention group using the paired-samples effect size formula (dz = t//n).

In the intervention group, the mean cervical cancer knowledge score increased from
2.13 £ 0.79 to 7.24 £ 0.84. In the control group, the mean pretest score was 2.13 & 0.78
and the mean posttest score was 2.09 * 0.84, indicating no significant change. These
findings suggest that the educational intervention was associated with higher cervical
cancer knowledge scores.

Between-group comparisons showed no statistically significant difference in pretest
knowledge scores between the control and intervention groups (t = 0.000; p = 1.000),
indicating baseline equivalence. However, a statistically significant difference was found
between the groups at posttest (t = —37.592; p < 0.001), with the intervention group showing
substantially higher knowledge scores than the control group. These results indicate that
the HBM-based education program was associated with higher cervical cancer knowledge
among women.

A significant Group x Time interaction effect was also observed for cervical cancer
knowledge scores (F(1,148) = 1096.867, p < 0.001, 1°p = 0.881), indicating substantially
greater improvement in the intervention group compared with the control group.

4. Discussion

The findings of this study, conducted to evaluate the effect of HBM-based education
program on women's cervical cancer knowledge and their attitudes and beliefs towards
the HPV vaccine, are discussed in light of the existing literature. A notable finding was
that most participants were unemployed and approximately three-quarters had never
undergone a Pap smear test despite their mean age being approximately 42 years. This
finding is important in light of WHO cervical cancer screening recommendations, which
emphasize regular screening from age 30 in the general population. The low screening
history observed in this study may reflect limited awareness of screening recommendations,
low perceived susceptibility to cervical cancer, sociocultural barriers, and insufficient pre-
ventive health literacy. Therefore, women attending Family Health Centers may represent
an important target group for structured cervical cancer and HPV-related education.

In this study, it was determined that the attitudes and beliefs of women in the inter-
vention group regarding cervical cancer and the HPV vaccine increased significantly after
the HBM-based education program. The significant increase in cervical cancer knowledge
scores and attitude and belief scores regarding the HPV vaccine in the intervention group
in the posttest indicates that the education increased women’s awareness of cervical cancer,
HPV infection, and prevention methods. This may be related to the participants’ low initial
knowledge levels and the highly structured nature of the education content. The highly
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structured nature of the intervention refers to the systematic organization of educational
content according to the core constructs of the Health Belief Model. The program addressed
perceived susceptibility, perceived severity, perceived benefits, perceived barriers, health
motivation, and self-efficacy through standardized educational messages, interactive dis-
cussion, question-and-answer methods, and practical examples related to cervical cancer
prevention and HPV vaccination. In contrast, no significant change was observed between
the pretest and posttest scores in the control group. This finding supports hypothesis
H1. The literature also reports that HBM-based education programs are effective in in-
creasing knowledge levels about cervical cancer and HPV [20-23]. It is particularly noted
that structured education programs strengthen women'’s risk perception regarding the
disease, increase awareness of early detection methods, and support preventive health
behaviors [24,25]. From a Health Belief Model perspective, increased knowledge regarding
cervical cancer may contribute to greater perceived susceptibility and perceived severity,
which are important precursors of preventive health behaviors. Improved awareness of
cervical cancer risk factors, disease consequences, and screening benefits may therefore en-
hance women'’s motivation to participate in preventive health practices, including cervical
cancer screening and HPV-related preventive behaviors. The magnitude of improvement
observed in the present study may be partly explained by the relatively low baseline levels
of cervical cancer and HPV-related knowledge among participants. A substantial propor-
tion of women reported that they had never received information about HPV vaccination
and had never undergone cervical cancer screening. Consequently, even a brief educational
intervention may have produced a more pronounced effect than would be expected in
populations with higher baseline awareness. In addition, the educational sessions were de-
livered within a trusted primary healthcare setting, which may have facilitated participant
engagement and receptiveness to health information.

In the study, it was found that attitude and belief scores towards the HPV vaccine
increased significantly in the intervention group after the education. This result supports
hypothesis H2. Many studies have shown that educational interventions are effective
in developing positive attitudes towards the HPV vaccine [22,26,27]. In particular, it is
reported that information given about the safety, effectiveness, and role of the HPV vaccine
in protecting against cervical cancer increases individuals” acceptance of the vaccine [28].
The inclusion of explanations about the protective effect, safety, and misconceptions of the
HPV vaccine in the education program applied in the study may have contributed to the
development of positive attitudes towards the HPV vaccine in women. In addition, the fact
that a large proportion of the participants had not previously received information about
the HPV vaccine may have caused the change obtained after the education to become more
pronounced. The observed changes in HPV vaccination attitudes and beliefs can also be
interpreted within the framework of the Health Belief Model. The increase in effective-
ness scores suggests stronger perceived benefits regarding HPV vaccination, whereas the
reduction in uncertainty reflects improved confidence and health motivation related to
vaccine decision-making. These findings indicate that the educational intervention may
have positively influenced several cognitive determinants targeted by the Health Belief
Model, thereby supporting more favorable attitudes toward HPV vaccination. The findings
may also have implications for the scalability of similar interventions in primary healthcare
settings. Family Health Centers routinely interact with women across different stages of life
and therefore provide a practical platform for delivering structured educational programs.
Given the relatively low resource requirements of the intervention, similar HBM-based
educational approaches may be feasible in other primary care settings where HPV vaccine
awareness and cervical cancer screening participation remain suboptimal.
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The short-term improvements observed in the present study are consistent with
previous Health Belief Model-based educational interventions targeting cervical cancer
prevention and HPV-related health behaviors. Previous studies have reported that educa-
tional interventions grounded in HBM can improve cervical cancer knowledge, screening
intentions, and HPV-related attitudes beyond the immediate post-intervention period, with
some benefits persisting for several months after program completion [20,21,24]. Systematic
reviews have also suggested that theory-based educational and counseling interventions
may contribute to sustained improvements in preventive health beliefs and vaccine-related
decision-making [24,27]. Although the present study demonstrated significant improve-
ments after a 15-day follow-up period, longer-term assessments are needed to determine
whether these positive changes are maintained over time.

Despite the positive findings, the short follow-up period should be considered when
interpreting the results. The observed changes may partly reflect short-term recall of educa-
tional content rather than stable and sustained changes in attitudes and beliefs. While short
follow-up assessments are useful for evaluating immediate educational outcomes, longer
follow-up periods are necessary to determine whether these improvements are maintained
over time and translate into lasting behavioral changes related to HPV vaccination and
cervical cancer prevention.

Beyond the overall improvement in HPV vaccination attitudes and beliefs, changes
in specific HBM-related dimensions also warrant consideration. In this study, it was
determined that the perceived barrier scores towards the HPV vaccine changed positively
in the intervention group after education. This finding directly corresponds to the perceived
barriers construct of the Health Belief Model, which proposes that individuals are more
likely to adopt preventive health behaviors when perceived obstacles are reduced. This
finding supports the positive effect of HBM-based education programs on attitudes and
beliefs towards the HPV vaccine. According to HBM, perceived barriers are one of the
key factors affecting an individual’s ability to engage in preventive health behavior. It is
known that factors such as cost, safety concerns, lack of information, and misconceptions
regarding the HPV vaccine negatively affect vaccine acceptance [26,29]. In this study,
correcting misconceptions, providing information about the safety of the HPV vaccine, and
emphasizing the benefits of the vaccine during the education process may have reduced
the perceived barrier levels of women. Similarly, current systematic reviews report that
education and counseling-based interventions are effective in reducing hesitation and
perceived barriers towards the HPV vaccine [27,30].

Another notable finding in the study is the significant decrease in the uncertainty
subscale scores in the intervention group after the training. This result indicates that HBM-
based education programs can positively influence women’s health behaviors by reducing
the level of uncertainty regarding the HPV vaccine. The decrease in uncertainty is thought
to be related to the increased knowledge of participants regarding HPV infection, the HPV
vaccine, and vaccination norms. The literature states that a lack of information increases
the level of hesitation and uncertainty regarding the HPV vaccine, and that educational
interventions contribute to individuals developing more positive health behaviors by
reducing this uncertainty [22,28,31]. It is stated that trainings based on the perceived
benefits and perceived barriers dimensions of HBM, in particular, positively influence
individuals’ health decisions [21,24].

The observed improvements in knowledge and HPV vaccination attitudes may reflect
changes in key Health Belief Model constructs, including perceived susceptibility, perceived
severity, perceived benefits, and perceived barriers, suggesting that theory-based educa-
tional interventions can facilitate positive health-related perceptions and decision-making.
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The significant Group x Time interaction effects observed across all outcome measures
further strengthen the interpretation of the findings. These interaction effects indicate that
the improvements observed in cervical cancer knowledge and HPV vaccination attitudes
were not merely attributable to the passage of time but were specifically associated with
participation in the HBM-based educational intervention.

Overall, the findings indicate that structured education based on the Health Belief
Model implemented in Family Health Centers was associated with higher levels of cervical
cancer and HPV knowledge, more favorable attitudes toward HPV vaccination, lower per-
ceived barriers to vaccination, and reduced uncertainty regarding HPV vaccination. These
findings suggest that structured education initiatives implemented in primary healthcare
settings can contribute to improving women'’s health, raising awareness of cervical cancer,
and promoting HPV vaccine acceptance.

Limitations of the Study

Several limitations should be considered when interpreting the findings of this study.
First, the quasi-experimental non-randomized design may have introduced selection bias
and limits the ability to draw causal inferences. Although the intervention and control
groups were comparable on baseline characteristics, potential threats to internal validity
cannot be completely excluded. Second, the posttest assessment was conducted shortly
after completion of the intervention, and no 3-month or 6-month follow-up assessment
was performed; therefore, the long-term sustainability of the observed improvements
in cervical cancer knowledge and HPV vaccination attitudes could not be determined.
Third, all outcome measures were based on self-reported responses and may therefore
be subject to recall bias or social desirability bias. Furthermore, the study was conducted
in a single Family Health Center, which may limit the generalizability of the findings to
other populations and healthcare settings. Finally, although the intervention was associated
with improvements in cervical cancer knowledge and HPV vaccination attitudes, actual
behavioral outcomes such as HPV vaccine uptake or cervical cancer screening participation
were not assessed. Future studies should incorporate longer follow-up periods, multi-center
designs, and objective behavioral outcome measures.

5. Conclusions

This study demonstrated that a Health Belief Model (HBM)-based education pro-
gram implemented in Family Health Centers was associated with improved cervical
cancer and HPV knowledge, more favorable HPV vaccination attitudes and beliefs, re-
duced perceived barriers, and lower uncertainty regarding HPV vaccination. Significant
Group x Time interaction effects observed across all outcome measures further support the
positive association between the educational intervention and improvements in cervical
cancer knowledge and HPV vaccination-related attitudes and beliefs.

The findings suggest that theory-based educational interventions delivered in pri-
mary healthcare settings may contribute to strengthening preventive health behaviors and
improving awareness of cervical cancer prevention.

Practical Implications and Recommendations

These findings are particularly important in settings where HPV vaccination aware-
ness remains limited and participation in cervical cancer screening programs is suboptimal.
The study demonstrates that relatively brief, theory-based educational interventions de-
livered within routine primary healthcare services may positively influence key cognitive
determinants of preventive health behavior. Therefore, strengthening educational activ-
ities in Family Health Centers may contribute to broader public health efforts aimed at
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reducing the burden of cervical cancer. Family Health Centers provide an accessible and
trusted environment for delivering educational programs aimed at increasing HPV-related
knowledge and promoting positive vaccination attitudes among women.

Based on the findings of this study, the following recommendations are proposed:

1.  Structured HBM-based cervical cancer and HPV education programs should be inte-
grated into routine preventive healthcare services provided by Family Health Centers.

2. Primary healthcare professionals, particularly nurses and family physicians, should
receive regular training on HPV vaccination counseling and evidence-based commu-
nication strategies.

3. Educational materials addressing common misconceptions, safety concerns, and per-
ceived barriers related to HPV vaccination should be routinely distributed in primary
care settings.

4. Community-based awareness campaigns should be developed to improve women'’s
knowledge of cervical cancer prevention, HPV infection, and HPV vaccination.

5. Digital health education approaches, including mobile applications and online edu-
cational platforms, should be incorporated into cervical cancer and HPV awareness
initiatives to expand access to reliable health information.

6. Policymakers should consider strengthening national awareness initiatives and improv-
ing access to HPV vaccination services, particularly among underserved populations.

7. Healthcare institutions should monitor the effectiveness of educational interventions by
assessing changes in cervical cancer screening participation and HPV vaccination uptake.

8.  Future multicenter studies should evaluate long-term behavioral outcomes, cost-
effectiveness, and scalability of HBM-based educational interventions across diverse
primary healthcare settings.

9.  Collaboration between Family Health Centers, schools, and community organizations
should be strengthened to increase public awareness of HPV infection, cervical cancer
prevention, and HPV vaccination.

10. National cervical cancer prevention strategies should incorporate theory-based educa-
tional interventions as a routine component of women’s preventive health services
and health promotion programs.

Overall, the findings suggest that integrating structured HBM-based educational
interventions into routine primary healthcare services may represent a practical and scal-
able strategy for improving cervical cancer prevention efforts, strengthening HPV vac-
cine acceptance, and supporting public health goals aimed at reducing the burden of
cervical cancer.
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