
Vol.:(0123456789)1 3

Journal of Public Health (2025) 33:913–923 
https://doi.org/10.1007/s10389-023-02089-8

ORIGINAL ARTICLE

The relationship between individuals’ knowledge about human 
papilloma virus, beliefs, and vaccination status: analysis with data 
mining

Metin Yıldız1   · Büşra Yolcu1   · Nazlı Ünlü Bıdık1   · Gönül Gökçay2   · Aylin Şengan1 

Received: 15 March 2023 / Accepted: 24 August 2023 / Published online: 5 September 2023 
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2023

Abstract
Aim  This study aimed to investigate the relationship between individuals’ knowledge, beliefs, and vaccination status regard-
ing human papillomavirus.
Subject and methods  This study had a descriptive correlational design and was carried out with individuals in Turkey 
between November 2022 and February 2023. A total of 433 participants were involved in the study. A Descriptive Informa-
tion Form, the Health Belief Model Scale (HBM) for Human Papilloma Virus and Vaccine, and the Human Papilloma Virus 
(HPV) Knowledge Scale were employed for data collection. SPSS 22.0, G*Power 3.1, and R programming language 4.1.3 
programs were used to analyze the data.
Results  In our study, it was found that increasing the HPV knowledge level of individuals (t = 2.695, p = 0.007) led to a 
statistical increase in “HPV HBM perceived susceptibility.” It was found that increasing the HPV knowledge level of indi-
viduals (t = 2.045, p = 0.041) led to a statistical increase in “HPV HBM perceived severity.” CART and RF methods are the 
most accurate methods for HPV HBM perceived susceptibility and HPV HBM perceived severity prediction, respectively. 
SHAP values (Shapley additive explanations) are the most significant variables that need to be included in the model to 
predict HPV HBM perceived susceptibility and HPV HBM perceived severity variables in the estimation of the model HPV 
knowledge variable.
Conclusion  Increased knowledge about human papillomavirus was found to increase the susceptibility and severity of indi-
viduals regarding HPV. It is recommended that further studies be carried out on this topic, given that the extent and breadth 
of individuals’ knowledge about HPV infection will have an effect on their HPV health beliefs.
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Introduction

Human papillomavirus (HPV) refers to a type of circu-
lar DNA virus that falls under the papillomavirus species 
within the papillomaviridae family. This non-enveloped 
virus has a double-stranded structure and is known for 
causing lesions in epithelial cells responsible for keratin 
synthesis (Sierra-Rojas et al. 2022). HPV infections are 
highly prevalent in the community, often with an asymp-
tomatic course (Mihretie et al. 2022). HPVs cause cancer 
in multiple anatomical sites in men and women (Avcı and 
Bozdayı 2013; Senkomago et al. 2019). Mortality due to 
HPV-caused cancers is also higher in less developed coun-
tries (De Martel et al. 2017). HPV infection is an important 
health problem that threatens public health (Hershey and 
Velez 2009).
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The World Health Organization (WHO) considers HIV-
associated conditions to be a global health issue and sug-
gests including HPV vaccines in national vaccination initia-
tives (WHO 2016). According to the contemporary public 
health approach, it is very important to protect and improve 
the health of individuals before they become ill. In order 
to make health a social value and to solve health problems 
of individuals, individuals should be equipped with knowl-
edge and skills and should be enabled to use health ser-
vices effectively (Özvaris 2015). As an effective model that 
can be used at this point, the health belief model enables 
individuals to see the benefits of behavior change for situ-
ations that threaten their health and to decide whether to 
take action after this action (Abraham and Sheeran 2015). 
The health belief model, which has previously guided many 
studies in the field of health, has been used in subjects such 
as breast self-examination (BSE), diabetes, osteoporosis, 
mammography, and pap-smear (Hosseini et al. 2022). The 
HPV interpretation of the health belief model comprises 
subcomponents such as adaptability perception, seriousness 
perception, threat perception, benefit perception, and bar-
rier perception. This multifaceted approach assesses vari-
ous dimensions of HPV (Kim 2012). While awareness and 
knowledge of HPV has increased in the Western world, it 
has been found to be lower in other regions where the dis-
ease is more prevalent (Rogovskaya et al. 2013). Neverthe-
less, there are studies showing that knowledge about HPV-
related cancers is increasing worldwide (Blasi et al. 2015).

Because there are at present few studies available on this 
topic, it is believed that the present study contributes to the 
literature. Its aim was to examine individuals’ knowledge 
about HPV, health beliefs, and vaccination status.

Research questions

1.	 Does HPV knowledge level affect HPV HBM perceived 
benefit subdimension?

2.	 Does HPV knowledge level affect HPV HBM perceived 
susceptibility subdimension?

3.	 Does HPV knowledge level affect HPV HBM perceived 
severity subdimension?

4.	 Does HPV knowledge level affect HPV HBM perceived 
barriers subdimension?

5.	 Do demographic characteristics affect the level of HPV 
knowledge and beliefs about HPV?

Methods

Study design

Between November 2022 and February 2023, a descriptive and 
correlational study was carried out among individuals residing 

in Turkey. The reporting of this research article followed the 
STROBE guidelines (Vandenbroucke et al. 2007).

The study’s population encompassed individuals from 
Turkey. In this research, a non-sampling approach was 
employed, aiming to encompass all individuals. Ultimately, 
433 volunteers were incorporated into the study. Based on 
the results gathered from these 433 participants, a power 
analysis indicated that the study held a 99% power at a con-
fidence level of 95% and a medium effect size (Cohen 1988).

Data collection

Data were collected with the form created by the researcher 
and scales related to HPV. The study’s objective was elu-
cidated at the outset of the form, and those who willingly 
consented to take part were requested to participate in the 
study subsequent to marking the consent checkbox.

Introductory Information Form

The researchers developed this form, which included ques-
tions about the participants’ descriptive characteristics.

Health Belief Model Scale for Human Papilloma Virus 
and Vaccine

Kim developed the original version of this scale in 2012 
(Kim 2012), and it was adapted into Turkish by Güvenç 
et al. in 2016 (Guvenc et al. 2016). It is a 14-item scale with 
4 subdimensions, including a 4-item Perceived Violence 
subdimension, a 6-item Perceived Barriers subdimension, a 
3-item Perceived Benefits subdimension, and a 2-item Per-
ceived Sensitivity subdimension. Participants are asked to 
read each sentence carefully and determine how appropriate 
it is for them and to choose a score between 1 (never) and 4 
(always). Güvenç et al. (Guvenc et al. 2016) found that the 
variance explanatory rate of the scale was 61.47% and the 
Cronbach alpha value was between 0.71 and 0.78 for the 4 
subscales (Guvenc et al. 2016). The Cronbach’s alpha value 
in the present study was determined between 0.74–0.84 for 
4 subscales.

Human Papilloma Virus (HPV) Knowledge Scale

The Human Papilloma Virus (HPV) Knowledge Scale was 
developed by Waller and colleagues (Waller et al. 2013) in 
2013 and adapted into Turkish by Demir in 2019 (Demir 
2019). There is a 16-item General HPV knowledge subdi-
mension and high scores reflect a high level of general HPV 
knowledge. There is a 6-item knowledge of the current HPV 
vaccination program subdimension, and high scores indicate 
high knowledge of the conditions related to the administra-
tion of the HPV vaccine. There is a 5-item General HPV 
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vaccine knowledge subdimension and high scores reflect a 
high level of general knowledge about the protection of the 
HPV vaccine. There is a 6-item HPV screening test knowl-
edge subdimension and high scores indicate a high level 
of knowledge about HPV screening tests. This scale has 
33 items and 4 subdimensions. The total score obtainable 
ranges from 33 to 165. According to Demir’s calculations, 
the Cronbach’s alpha value of the scale was 0.96 (Demir 
2019). The Cronbach’s alpha reliability coefficient in the 
present study was 0.86.

Data analysis

SPSS-22 statistical software was used to analyze the data. 
As part of the data analysis process, essential normality tests 
were conducted. These tests revealed that the data showed 
a normal distribution, which was demonstrated by the kur-
tosis and skewness values being in the range –1.5 to +1.5 
(Tabachnick et al. 2007). A variety of statistical tests were 
used to assess the data. These included the independent sam-
ples t-test, one-way ANOVA (analysis of variance), Games 
Howell post hoc analysis, Pearson correlation, Bonferroni 
correction, and simple linear regression. A p value of <0.05 
was accepted as statistically significant. For the estimation of 
variables, R programming language version 4.1.3 was used. 
Machine learning algorithms often produce better results 
on large data sets, and often their capabilities in complex, 
nonlinear models are superior to SEM or traditional linear 
regression methods. Machine learning does not use linear 
regression or the parametric formulation sequence that SEM 
assumes. This enables data to be captured and predicted in 
a more general and flexible way. Also, machine learning 
can automatically model more complex interactions and data 
structures in the dataset. While mediation analysis usually 
measures linear relationships and interaction between a 
set of variables, machine learning can consider complex, 
nonlinear relationships between mediating variables and 
interactions. In addition, methodological innovations can 
be brought to mediation analysis with machine learning. 
For example, algorithms such as random forest or XGBoost 
can complement traditional methods for determining which 
variables are important in mediation analysis by measuring 
the significance level of each variable. This may provide 
greater comprehensiveness and robustness to the analyses. 
Çiftci and Yildiz used structural equation modeling and the 
machine learning approach (Çiftci and Yıldız 2023).

During the analysis process, several R packages were 
utilized for generating graphics and visualizations, includ-
ing ggplot2, hrbrthemes, hexbin, GGally, and plotly. SHAP 
for xgboost and xgboost packages were employed to create 
SHAP graphics. To initiate machine learning techniques 
and make comparisons between them, 10-fold cross-vali-
dation was employed, using the caret package. Within the 

caret package, various regression methods were utilized for 
assessing performance, including knn for K nearest neighbor 
regression (KNN), svmRadial for support vector machine 
regression (SVM), avNNet for artificial neural network 
regression (ANN), rf for random forest (RF), xgbLinear for 
XGBoost, rpart for decision tree regression (CART), and 
glmnet for regression (REG). These methods aimed to deter-
mine the best performance of each individual approach.

Results

Of the individuals participating in the study, 61.7% were 
female, 61.4% were unmarried, 40.6% had graduated from 
higher education institutions, 47.1% had an income less than 
their expenditure, and 91.1% did not know anyone who had 
been diagnosed with HPV. Their mean age was 29.81±11.69 
(years) (Table 1).

In our study, HPV HBM perceived benefit subdimen-
sion 2.47 ±0.73, HPV HBM perceived susceptibility sub-
dimension 2.50 ±0.77, HPV HBM perceived severity 
subdimension 2.58 ±0.76, HPV HBM perceived barriers 
subdimension 2.77 ±0.61, human papillomavirus knowledge 
scale total score mean 8.99 ±6.15, general HPV knowledge 
4.46 ±3.24, HPV screening test knowledge 1.48 ±1.39, gen-
eral HPV vaccine knowledge 1.74 ±1.48, and knowledge 
about the current HPV vaccination program 1.30 ±1.34 
(Table 2).

There was a significant difference (p < 0.05) between the 
mean score of the HPV HBM perceived benefit subdimen-
sion and the educational status, monthly income status and 
HPV acquaintance status of the individuals (Table 3).

A significant difference was found between the mean 
score of the HPV HBM perceived susceptibility subdimen-
sion and monthly income status and HPV acquaintance sta-
tus (p < 0.05) (Table 3).

It was found that there was a significant difference 
between the mean score of the HPV HBM perceived sever-
ity subdimension and gender, monthly income status and 
HPV acquaintance status (p < 0.05) (Table 3).

No significant difference was found between the mean 
score of the HPV HBM perceived barriers subdimension and 
demographic characteristics (p > 0.05) (Table 3).

It was found that there was a significant difference 
between the HPV knowledge scale total point average of the 
individuals and their educational status and HPV acquaint-
ance status (p < 0.05) (Table 3).

A significant positive correlation was found between the 
mean score of HPV HBM perceived benefit, severity sub-
dimensions and HPV HBM perceived susceptibility subdi-
mension and HPV HBM perceived seriousness subdimen-
sion (p < 0.05) (Table 4).
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A significant negative correlation was found between the 
mean score of the HPV HBM perceived benefit, susceptibil-
ity, severity subdimensions and the HPV HBM perceived 
barriers subdimension (p < 0.05) (Table 4).

A significant positive correlation was found between 
the HPV knowledge scale total scores and HPV HBM per-
ceived susceptibility and severity subdimension (p < 0.05) 
(Table 4).

When the analysis results of the regression model reveal 
the effect of HPV knowledge level on HPV HBM perceived 
susceptibility subdimension are examined, statistical estimates 
of the regression model show that the model is significant and 
usable (F(1,431) = 7.265, p = 0.007). HPV knowledge level 
explains 1.7% (R2 = 0.017) of the total variance of the HPV 
HBM perceived susceptibility subdimension. When the t-test 
results regarding the significance of the regression coefficient 
in the regression model are examined; it can be said that an 
increase in the HPV knowledge level of the participants (t = 
2.695, p = 0.007) causes a statistical increase in the level of 
“HPV HBM perceived susceptibility” (Table 5).

When the analysis results of the regression model to 
reveal the effect of HPV knowledge level on HPV HBM 
perceived severity subdimension are examined, the sta-
tistical estimates of the regression model show that the 
model is significant and usable (F (1,431) = 4.182, p = 
0.041). HPV knowledge level explains 1.0% (R2 = 0.010) 
of the total variance of the HPV HBM perceived sever-
ity subdimension. When the t-test results regarding the 
significance of the regression coefficient in the regression 
model are analyzed, it can be said that an increase in the 
HPV knowledge level of the participants (t = 2.045, p = 
0.041) causes a statistical increase in the level of “HPV 
HBM perceived severity” (Table 5).

The analysis included the variables HPV HBM per-
ceived susceptibility and HPV HBM perceived severity, 
along with demographic factors such as age, gender, mari-
tal status, education level, monthly income, presence of 
HPV familiarity, and HPV knowledge. To determine the 
optimal parameter settings for the algorithms, the training 
data was utilized and the results are depicted in Fig. 1.

Table 1   Descriptive characteristics 
of individuals (n = 433)

Demographic characteristics n %

Gender Female 267 61.7
Male 166 38.3

Marital status Married 167 38,6
Single 266 61.4

Education status Primary school graduate 73 16.9
Secondary education graduate 141 32.6
Higher education graduate 176 40.6
Postgraduate graduate 43 9.9

Monthly income My income is less than my expenses 204 47.1
My income is equal to my expenses 182 42.0
My income is more than my expenses 47 10.9

Having an acquaintance diagnosed 
with HPV

Yes 17 3.9
No 416 91.1

Age X±SD(Min-Max)
29.81±11.69 (18-78)

Table 2   Individuals’ health 
belief model scale subscales 
regarding human papillomavirus 
infection and vaccination, 
human papillomavirus 
knowledge scale total and 
subscale mean scores (n = 433)

Scales X±SD Min Max

HPV HBM perceived benefit subdimension 2.47 ±0.73 1.00 4.00
HPV HBM Perceived susceptibility subdimension 2.50 ±0.77 1.00 4.00
HPV HBM Perceived severity subdimension 2.58 ±0.76 1.00 4.00
HPV HBM Perceived barriers subdimension 2.77 ±0.61 1.40 4.00
Mean Total Score of human papillomavirus knowledge scale 8.99 ±6.15 0.00 22.00
General HPV knowledge subdimension 4.46 ±3.24 0,00 11.00
HPV screening test knowledge subdimension 1.48 ±1.39 0.00 5.00
General HPV vaccine information subdimension 1.74 ±1.48 0.00 5.00
Information on the current HPV vaccination program subdimension 1.30 ±1.34 0.00 4.00
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In Fig.  2, the root mean square error (RMSE) and 
mean absolute error (MAE) values are displayed, illus-
trating the outcomes of estimating the most precise 
metric values derived from the training data using the 
test data. Upon examination of the metric values, it is 

evident that the CART method excels as the most accu-
rate approach for predicting HPV HBM perceived sus-
ceptibility, whereas the RF method demonstrates superior 
accuracy for predicting HPV HBM perceived severity 
(Fig. 2).

Table 4   The relationship 
between the health belief model 
scale subscales regarding 
human papilloma virus 
infection and vaccination and 
the total scores of the human 
papillomavirus knowledge scale 
(n = 433)

(1) (2) (3) (4) (5)

(1) HPV HBM perceived benefit subdimension r
p

–
–

(2) HPV HBM perceived susceptibility subdimension r
p

.717

.001
(3) HPV HBM perceived severity subdimension r

p
.737
.001

.749

.001
(4) HPV HBM perceived barriers subdimension r

p
–.443
.001

−.471
.001

–.496
.001

(5) Mean total score of human papilloma virus knowledge scale r
p

.083

.085
.129
.007

.098

.041
.015
.753

Table 5   Results of regression 
analysis between individuals’ 
health belief model scale 
subscales regarding human 
papilloma virus infection 
and vaccination and human 
papillomavirus knowledge scale 
total scores (n = 433)

Dependent samples Independent samples B SD β t p*

Perceived benefit (Constant) 2.384 0.063 37.939 0.001
HPV knowledge scale 0.010 0.006 0.083 1.729 0.085

R = 0.083 R2= 0.007 F = 2.988 p = 0.085 
Durbin-Watson = 1.370

Perceived susceptibility (Constant) 2.354 0.066 35.718 0.001
HPV knowledge scale 0.016 0.006 0.129 2.695 0.007

R = 0.129 R2=0.017 F = 7.265 p = 0.007 
Durbin-Watson = 0.834

Perceived severity (Constant) 2.478 0.065 38.395 0.001
HPV knowledge scale 0.012 0.006 0.098 2.045 0.041

R = 0.098 R2=0.010 F = 4.182 p = 0.041 
Durbin-Watson = 1.425

Perceived barriers (Constant) 2.764 0.053 52.495 0.001
HPV knowledge scale 0.002 0.005 0.015 0.315 0.753

R = 0.015 R2= 0.000 F = 0.099 p = 0.753 
Durbin-Watson = 1.512

Fig. 1   Decision tree regression (CART) and random forest regression (RF) algorithm models used for the estimation of compliance with HPV 
HBM perceived susceptibility and HPV HBM perceived severity
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Figure 3 presents a visual representation of the test data 
predicted by the methods, depicted using red lines, while the 
actual test data is represented by blue lines. The proximity 
of the red lines to the blue lines indicates the success of the 
prediction model; the closer they are, the more accurate the 
predictions (Fig. 3).

In the prediction model, all variables underwent a com-
parison of their performance using machine learning algo-
rithms. The significance of these variables in the model was 
quantified through Shapley values, specifically Shapley 
additive explanations (SHAP). In order to ensure unbiased 
comparison in terms of performance criteria, the SHAP val-
ues of variables were examined in the context of the best-
performing model. SHAP values provide insights into the 
contribution or significance of each variable in predicting the 
model’s outcomes. As depicted in the graphical representa-
tion, the variable with the utmost importance for accurately 
predicting both HPV HBM perceived susceptibility and HPV 
HBM perceived severity is HPV knowledge (Figs. 4 and 5).

Discussion

This section of the study discusses the findings with refer-
ence to the previous literature.

The mean total score of the human papillomavirus knowl-
edge scale was 8.99 ± 6.15. Considering our average scale 
scoring, it was observed that the level of knowledge of the 
society about HPV was not at very high levels. There are 
studies similar to our average in the literature (Aslan and 
Bakan 2021; Çakir et al. 2021; Özakar Akça et al. 2016; 
Genc Koyucu 2022).

When the difference between the HPV knowledge scale 
total score mean and educational status was examined, it was 
found that the mean score of individuals with postgraduate 
degrees was higher than those with secondary education (p 
< 0.05). In the study conducted by Akça and colleagues, 
unlike our study, it was observed that HPV knowledge was 
not related to educational status (Özakar Akça et al. 2016).

When the relationship between the HPV knowledge scale 
total scores and the HPV recognition status was examined, it 
was observed that those who were familiar in our study scored 
higher than those who did not (p < 0.05). Aldohaian et al. 
(2019), whose research was carried out in Saudi Arabia and 
focused on cervical cancer screening, stated that the knowl-
edge score of women who had heard pap-smear before was 
higher. Dany et al. (2015) showed that the knowledge scores 
of those individuals who had previously heard something 
about HPV vaccination were higher. As stated in the stud-
ies, a relationship was found between hearing the pap-smear 

Fig. 2   The metric values of the methods according to the estimation of the test data (respectively, HPV HBM perceived susceptibility and HPV 
HBM perceived severity)

Fig. 3   HPV HBM perceived 
susceptibility and HPV HBM 
perceived severity prediction 
with test data
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test, hearing the HPV test, hearing the HPV vaccine and HPV 
knowledge levels. It is an expected result that the knowledge 
scores of women who heard the tests were found to be higher 
than women who had not heard the tests before.

Considering the subdimensions of the health belief model 
scale regarding human papillomavirus infection and vaccination, 
when the literature is examined, similar averages are observed 
with our study (Altintas et al. 2022; Tunaman et al. 2022).

Upon assessing the mean score of the perceived ben-
efit subdimension within the health belief model scale 
concerning human papillomavirus infection and vaccina-
tion, based on educational status, a significant distinction 
emerged. Specifically, individuals with primary education 
exhibited a lower mean score compared to those with sec-
ondary education (p < 0.05). In the study conducted by 
Bal and Şahiner (2020), in parallel with our study, the 
scores obtained from the benefit subdimension decreased 

as the educational status decreased. Upon analyzing the 
mean score of the perceived benefit subdimension within 
the health belief model scale concerning human papil-
lomavirus infection and vaccination, with respect to 
monthly income status, a notable distinction was evident. 
Specifically, individuals whose income was less than their 
expenses exhibited a lower mean score in comparison to 
those whose income equaled their expenses (p < 0.05). 
Similar studies are found in the literature (Kim 2018). 
Based on the attained outcomes, it is inferred that pos-
sessing a higher income status could potentially lead to a 
positive impact on elevating the scores achieved by miti-
gating factors that hinder the perception of benefit.

Upon investigating the connection between the mean score 
of the perceived benefit subdimension within the health belief 
model scale concerning human papillomavirus infection and 
vaccination, in relation to the HPV acquaintance status, it was 

Fig. 4   Determining the con-
tributions of variables to the 
model for HPV HBM perceived 
susceptibility estimation with 
Shapley values

Fig. 5   Determining the con-
tributions of variables to the 
model for HPV HBM perceived 
severity estimation with Shap-
ley values
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observed that individuals without HPV acquaintance scored 
higher compared to those who were familiar with HPV (p 
< 0.05). Çakir et al. (2021), Schaefer Ziemer and Hoffman 
(2012), and Tiro et al. (2007) found different results. This 
situation suggests that the group in our study was not aware 
of the benefit of HPV vaccination.

Upon investigating the mean score of the perceived sus-
ceptibility subdimension within the health belief model scale 
concerning human papillomavirus infection and vaccination, 
in relation to monthly income status, it was observed that the 
mean score of individuals whose income was less than their 
expenses was lower than that of those whose income equaled 
their expenses (p < 0.05). Income status affecting the per-
spective of individuals toward HPV and cervical cancer is 
an important health problem in low- and middle-income 
countries compared to high-income countries (Yapça et al. 
2015; Öztürk and Gürsoy 2020). Consideration of income 
status in studies conducted on the sensitivity of individuals 
toward HPV suggests that it would be beneficial for both 
individuals and the country.

Upon investigating the correlation between the mean 
score of the perceived susceptibility subdimension within 
the health belief model scale concerning human papil-
lomavirus infection and vaccination, and the familiarity 
with HPV, it was observed that individuals without HPV 
acquaintance scored higher compared to those who were 
familiar with HPV (p < 0.05). Unlike our study, Schaefer 
Ziemer and Hoffman (2012) and Manhart et  al. (2011) 
found the susceptibility score of those familiar with HPV 
to be higher. This situation suggests that the familiarity of 
acquaintances will increase the sensitivity of individuals to 
the disease and the fact that the course of the disease in their 
acquaintances was not at a desirable level (Schaefer Ziemer 
and Hoffman 2012; Manhart et al. 2011).

Upon analyzing the variation in the mean score of the 
perceived severity subdimension within the health belief 
model scale concerning human papillomavirus infection 
and vaccination, based on monthly income status, it was 
discovered that the mean score of individuals whose income 
was less than their expenses was lower than that of those 
whose income equaled their expenses (p < 0.05). Women 
who described their economic status as good and very good 
had a higher perception of seriousness than women who 
described their economic status as moderate and poor. In a 
previous study conducted by Kim (2018), the idea that the 
vaccine is offered free of charge increased the perception of 
seriousness as well as the perception of benefit (Kim 2018).

A significant positive correlation was identified 
between the mean score of the perceived benefit subdi-
mension within the health belief model scale related to 
human papillomavirus infection and vaccination, and both 
the perceived susceptibility and perceived severity subdi-
mensions. In contrast, a significant negative correlation 

was found with the perceived barriers subdimension (p < 
0.05). Similar results can be found in previous research 
(Dağabakan 2020; Gürdal 2022).

A significant positive correlation was established between 
the mean score of the perceived susceptibility subdimension 
within the health belief model scale concerning human papil-
lomavirus infection and vaccination, and the perceived severity 
subdimension. Conversely, a negative correlation was observed 
with the barriers subdimension (p < 0.05). This is thought to 
be due to the lack of easy access to HPV vaccine (Arı 2021).

A significant negative correlation was found between the 
mean score of the perceived severity subscale of the health 
belief model regarding human papillomavirus infection and 
vaccination and the perceived barriers subscale (p < 0.05). 
Şen (2016) obtained the same result.

A significant positive correlation was identified between 
the mean total score of the human papillomavirus knowledge 
scale and both the perceived susceptibility subdimension 
and perceived severity subdimension within the health belief 
model concerning human papillomavirus infection and vac-
cination (p < 0.05). Similar results were also obtained in the 
research conducted by Gürdal in 2021 (Gürdal 2022). This 
supports that individuals’ level of knowledge about human 
papillomavirus plays an important role in their attitudes 
toward vaccination.

Grandahl et al. (2018) found a significant relationship 
between HPV and cervical cancer knowledge and percep-
tion of benefit, perception of susceptibility, and perception 
of severity. It was expected that sensitivity, seriousness, and 
perception of benefit would increase with increasing knowl-
edge levels. Therefore, to increase the rate of HPV testing 
and vaccination and to improve health beliefs positively, 
education programs about HPV should be organized for the 
whole population, primarily for risk groups.

Conclusion

Increased knowledge about human papillomavirus was found to 
increase individuals’ susceptibility and severity of HPV. Con-
sidering that the level of knowledge about HPV infection will 
affect individuals’ HPV health beliefs, further studies are recom-
mended. The level of HPV knowledge and attitudes in different 
groups and the variables affecting them should be analyzed.

Limitations of the study

The study was carried out in a single center, and this is one 
of its limitations. As a result, it is only possible to gener-
alize the findings to those individuals who volunteered to 
participate.
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