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Study Objective: To adapt andpsychometrically test theHealthBeliefM
odel Scale forHumanPapillomaVirus (HPV) and ItsVaccination (HBMS-
HPVV) for use in a Turkish population and to assess the Human Papilloma Virus Knowledge score (HPV-KS) among female college students.
Design: Instrument adaptation and psychometric testing study.
Setting and Participants: The sample consisted of 302 nursing students at a nursing school in Turkey between April and May 2013.
Interventions: Questionnaire-based data were collected from the participants.
Main Outcome Measures: Information regarding HBMS-HPVV and HPV knowledge and descriptive characteristic of participants was
collected using translated HBMS-HPVV and HPV-KS. Test-retest reliability was evaluated and Cronbach a was used to assess internal
consistency reliability, and exploratory factor analysis was used to assess construct validity of the HBMS-HPVV.
Results: The scale consists of 4 subscales that measure 4 constructs of the Health Belief Model covering the perceived susceptibility and
severity of HPV and the benefits and barriers. The final 14-item scale had satisfactory validity and internal consistency. Cronbach a values
for the 4 subscales ranged from 0.71 to 0.78. Total HPV-KS ranged from 0 to 8 (scale range, 0-10; 3.80 � 2.12).
Conclusion: The HBMS-HPVV is a valid and reliable instrument for measuring young Turkish women's beliefs and attitudes about HPV and
its vaccination.
Key Words: Adaptation, Psychometric testing, Health beliefs, HPV vaccination
Introduction

The human papilloma virus (HPV) is one of the most
common sexually transmitted disorders. HPV is thought to
cause more than half a million cases of cancer annually in
developing countries, especially in women.1 Primary pro-
tection from HPV includes the elimination of sexual risk
factors and prophylactic vaccine administration.2e4 The US
Food and Drug Administration has approved 3 safe and
effective vaccines that prevent infection by the most prev-
alent cancer-causing HPV: the bivalent HPV vaccine, the
quadrivalent HPV vaccine and, a new 9-valent HPV vaccine.
The bivalent HPV vaccine has been recommended for
women aged 9-25 years for the prevention of cervical
cancer, cervical intraepithelial neoplasia (CIN) 2, adenocar-
cinoma in situ, and CIN 1 caused by oncogenic HPV geno-
types 16-18.5 The quadrivalent HPV vaccine was approved
for men and women aged 9-26 years to prevent a range of
diseases, including genital warts, cervical cancer, cervical
adenocarcinoma in situ, CIN, and high-grade vulvar and
vaginal intraepithelial neoplasia caused by HPV genotypes
6, 11, 16, and 18.1,4e6 The 9-valent HPV vaccine was also
approved by the US Food and Drug Administration on
December 10, 2014, for use in women aged 9-26 years, and
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men aged 9-15 years. The 9-valent HPV vaccine targets HPV
6, 11, 16, 18, and 5 additional cancer-causing HPV types (31,
33, 45, 52, and 58), which account for approximately 15% of
cervical cancers.7

HPV vaccines have been shown to be safe and well
tolerated with high immunogenicity in preapproval clinical
studies. Postmarketing studies have also not revealed any
serious safety concerns.1,5 The Centers for Disease Control
and Prevention (CDC) reports that an additional 53,000
cervical cancer cases could be prevented by increasing HPV
vaccination rates to 80% in the target group.5 Since vaccine
licensure, the HPV vaccine coverage among adolescents has
increased. However, it still remains low not only in the
United States, but also around the world.6,8,9
Background

Many previous studies have determined the factors that
influence the acceptance of HPV vaccines and have
emphasized the importance of activities to eliminate the
negative influence of such factors on vaccination. These
studies have evaluated many factors thought to possibly
affect the acceptance of vaccination, such as the de-
mographic characteristics of the adolescents or parents,
their knowledge about HPV and HPV vaccination, and their
views, attitudes, and health beliefs.2,9e13 HPV is a sexually
transmitted disease, and the health beliefs related to HPV
vaccination are therefore likely to be significantly influ-
enced by sociocultural differences. However, there are only
scent Gynecology. Published by Elsevier Inc.
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a few studies on this subject.2,8,11,12,14 These studies have
been conducted to evaluate the health beliefs regarding
HPV and HPV vaccination using various measures.

To identify the barriers and factors that facilitate HPV
vaccination of individuals, the use of standard tools enables
more accurate comparison of these factors across groups.9

Allen et al evaluated the measures used in HPV vaccine
acceptance studies and reported that the use of a theoretical
framework, structural consistency, and more rigorous vali-
dation of measures in a larger number of samples are
required to develop successful societal and clinical in-
terventions.15 These results indicate a need to evaluate
factors that influence vaccination with standard measures
and a more systematic approach in the national and inter-
national literature. A number of theories have been used to
clarify, predict, and change health behavior.16

The Health Belief Model (HBM) is based on motivation
theory and indicates how one's behavior to protect oneself
is shaped and identifies the influential factors.17 The HBM
states that the development of a health behavior by an in-
dividual depends on the individual person at risk for the
disorder, their beliefs that a disease and its consequences
can be serious, the perception of benefit in the behavior of
preventing or decreasing the risk of the disease, and the
perception of obstacles related to realization of the
behavior.11 Perceived susceptibility, perceived severity,
perceived benefits, perceived barriers, self-efficacy, and
cues to action are the concepts that compose the HBM.

Perceived susceptibility refers to an individual's own
perception of the chances of experiencing a condition that
would adversely affect health. Perceived severity is the
belief in the potential serious consequences of a health issue
and interpretation of the degree of intensity of a disease.
Perceived benefits are the beliefs in the advantages of
adopting suggested prevention methods for a given health
issue and actions taken to prevent disease. Perceived bar-
riers refer to potential negative aspects of a particular
health action or perceived barriers such as costs and side
effects that would prevent individuals from practicing a
recommended behavior. Self-efficacy is a belief that one can
achieve the behavior required to execute the outcome, and
cues to action refers to factors that trigger action.17,18

The HBM has been applied to numerous screening be-
haviors. Nurses can use the HBM to help determine health
behavior, understand the behavior modification process,
and support individuals for behavior modification in
necessary areas.3,17 The HBM has been used for predicting
HPV vaccine acceptability. The literature on the role of HBM
constructs is limited with regard to HPV vaccination
acceptability among women.19 No scale has been found in
the national literature to evaluate individual health beliefs
for HPV vaccination. Further understanding of how
knowledge, sociocultural attitudes, and health beliefs pre-
dict HPV vaccination will guide the development of effec-
tive interventions to increase intentions of HPV vaccine use.

Aim of the Study

The aim of this study was to adapt the Health Belief
Model Scale for Human Papilloma Virus and Its Vaccination
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(HBMS-HPVV) into Turkish, to explore its construct validity
and reliability, and to evaluate health beliefs toward HPV
and its vaccination, HPV-related knowledge, and the HPV
vaccination intentions of female college students.

Materials and Methods

The study was an instrument adaptation and psycho-
metric testing study.

Participants

Participants in this study were recruited from the
nursing student population at a state university in Ankara in
the academic year 2012-2013. The study sample consisted
of a total of 390 participants made up of undergraduate
students. A total of 324 students volunteered to participate
in the study. Twenty-two students were dropped from the
analysis because of incomplete data. Statistical analysis was
carried out with a total of 302 participants (77.4%).

Instrument

Demographic Characteristics
A short questionnaire that included items about de-

mographic characteristics of participants such as age, place
of residence, and parents' educational level was used. Par-
ticipant's previous status of hearing about HPV vaccination
and infection were also determined in this questionnaire.

HPV Knowledge Scale
The original HPV Knowledge Scale (HPV-KS) was devel-

oped by Kim in 2012 and consists of 20 questions.14 It is
used to measure the level of knowledge of the subjects
regarding HPV infection and HPV vaccination. We used the
short form, which includes 10 knowledge statements from
Kim's HPV-KS.14 For every knowledge statement, 1 point
was given for answering correctly (true or false), and no
points were given for choosing the wrong answer or the “do
not know” option. A total knowledge score was derived by
summing the number of correct responses. In Kim's study,
Cronbach a of the HPV-KS was 0.88.13 In the current study,
Cronbach a was calculated as 0.85.

The HBMS-HPVV
The health beliefs regarding HPV and its vaccination

were measured using the HBMS-HPVV adapted from a scale
developed by Kim in 2012 for measuring health beliefs to-
ward HPV vaccination. In Kim's study, the items pertaining
to health beliefs toward HPV vaccination consisted of 12
items on perceived benefits (3 items), perceived suscepti-
bility (2 items), perceived severity (2 items), and perceived
barriers (5 items).14 The HBMS-HPVV is a 4-item Likert-type
scale in which subjects are asked to evaluate their agree-
ment with some statements on a scale from 1 (“not at all”)
to 4 (“very much”). The Cronbach a values in the original
study were 0.85, 0.83, 0.74, and 0.85.14

The language equivalence of the HBMS-HPVV was
determined through 3 independent translations and using
the “back-translation” method. The first translator trans-
lated the original scale from English to Turkish, and the
  Universitesi from ClinicalKey.com by Elsevier on June 07, 2018.
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second translator translated the Turkish scale back into
English. Then, the original English version and the
retranslated English version were compared to see if the
meanings of items had been maintained. The translations
were almost identical and accurately conveyed themeaning
of the original English version. No changes in wording were
needed as a result of the last translation. Finally, 2 items
about the effect on relationships (eighth item) and fear
(ninth item) were added to the perceived severity subscale,
and 1 item about the adverse effects (15th item) was added
to the perceived barriers subscale, because it was thought to
be appropriate to Turkish culture.

The content validity and the cultural appropriateness of
the translated scale were evaluated by 5 bilingual health
care professionals: 2 gynecological oncologists and 3
nursing faculty. Minor changes in wording were suggested,
and the instrument was revised accordingly. Finally, a pre-
liminary application was performed with 12 subjects to
evaluate the conceptual equivalence of the Turkish version,
and the scale was finalized with minor modifications.

At the beginning of the study our scale consisted of 15
items. After the validity and reliability analyses, 1 of the
items (item 14) was deleted. The final version of the HBMS-
HPVV has 14 items in 4 subscales: perceived severity (items
6-9), perceived barriers (items 10-13 and 15), perceived
benefits (items 1-3), and perceived susceptibility (items 4
and 5). The items of subscales have 4-point Likert-type
response choices ranging from 1 (“not at all”) to 4 (“very
much”). There is no Cronbach a value for the entire scale,
and each subscale has a Cronbach a value. Higher scores
indicate stronger beliefs about the dimension. Except for
barriers, all subscales are positively related to vaccination.

Ethical Considerations

We obtained the necessary permission from Dr Kim in e-
mail to adapt the health beliefs toward HPV vaccination for
Turkish culture, to test the psychometric characteristics,
and to use the HPV-KS.14 The study was conducted after the
approval of the institutional review board of Gulhane Mil-
itary Medical Academy.

Data Collection

Data were collected between April and May 2013. Par-
ticipants were informed about the study aim and methods
before their participation. All participants provided verbal
informed consent before the instruments were distributed.
Participants received 2 concurrent administrations of the
HPV-KS and HBMS-HPVV with a 2-week interval between
tests and retests. The sample was tested in classroom set-
tings with supervision of the primary researcher, and retest
administration involved the same procedure over the
following 2 weeks.

Data Analyses

The data were analyzed using SPSS version 18.0 (SPSS,
Chicago, IL). Descriptive statistics (mean, SD, frequency,
and percentage) were used to describe demographic
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characteristics. Exploratory factor analysis and principal
component extraction with a varimax rotation were used to
examine the construct validity. The criterion for including
factors was an eigenvalue of 1.0 or more. The Kaiser-Meyer-
Olkin measurement of sampling adequacy and Bartlett test
of sphericity were used to determine sampling adequacy for
factor analysis. The sample size of 324 participants was
deemed satisfactory because it exceeded the recommended
10:1 ratio between subjects and item numbers.20 Reliability
was evaluated using item-total subscale correlations and
Cronbach a coefficients. Cronbach a values of greater than
0.7 and item-total correlations of greater than 0.3 and
greater than 0.7 were used as cutoff scores for satisfactory
reliability.21 The stability of the measures was assessed
through test-retest. The Kruskal-Wallis test and the Mann-
Whitney U test were used to determine whether medians
were different between comparison groups. A level of P less
than .05 was considered statistically significant.
Results

Sociodemographic Characteristics and HPV Awareness

The study was conducted with 302 nursing students. The
mean age of the participants was 20.52 � 1.12. Among the
participants' parents, 66.2% of the mothers (n 5 200) and
46% of their fathers (n 5 139) were primary school gradu-
ates. Most of the participants' mothers (79.8%) were un-
employed (housewives), and most of their fathers were
employed (65.9%). Among the participants, 84.1% stated
that they had heard about HPV, and 75.8% had heard about
the HPV vaccine. They hadmostly heard of HPV and the HPV
vaccine from their lectures at the school of nursing. Only
1.3% (n 5 4) of the participants had undergone HPV vacci-
nation. Among those who did not receive HPV vaccination,
15.1% (n 5 45) said they were extremely likely to have it
done, and 5.7% (n 5 17) said they were slightly unlikely to
have it done. In addition, 19.5% (n 5 59) said they were
extremely likely to recommend to their friends to have it
done.
Construct Validity

The results of the factor analysis are shown in Table 1.
Four factors with an eigenvalue of more than 1 were
extracted, with 61.47% of the variance explained. Factor 1
accounted for 29.12% of the variance and represented all 4
items of the perceived severity subscale. The items related
to the perceived severity addressed HPV as a serious disease
with negative consequences. Factor 2 accounted for 16.18%
of the variance and included 5 items of the perceived bar-
riers subscale that explain effectiveness, costs, and side ef-
fects that would prevent an individual from taking the
vaccine. One item (item 14) of the perceived barriers sub-
scale was deleted because of a loading of less than 0.30.
Factor 3 accounted for 9.00% of the variance and involved all
3 items of the perceived benefits subscale, which explained
the advantages and benefits of the HPV vaccine. Finally, 2
items of the perceived susceptibility subscale were loaded
together as factor 4 and accounted for 7.27% of the variance.
ara  Universitesi from ClinicalKey.com by Elsevier on June 07, 2018.
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Table 1
Rotated Factor Analysis of Health Belief Model Scale for Human Papilloma Virus and Its Vaccination

Factor 1: Perceived Severity Factor 2: Perceived Barriers Factor 3: Perceived Benefits Factor 4: Perceived Susceptibility

Item Loading Item Loading Item Loading Item Loading

6 Severity 0.67 10 Barriers 0.76 1 Benefits 0.72 4 Susceptibility 0.83
7 Severity 0.66 11 Barriers 0.75 2 Benefits 0.84 5 Susceptibility 0.79
8 Severity 0.73 12 Barriers 0.56 3 Benefits 0.78
9 Severity 0.78 13 Barriers 0.57

14 Barriers 0.26*
15 Barriers 0.74

Eigenvalue 4.06 2.26 1.26 1.01
Variance explained 29.12 16.18 9.00 7.27

* Loading !0.30.
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Factor 4 included items related to the perceived risk of
acquiring HPV and its consequences (Table 1).

The result of the factor analysis showed that the Kaiser-
Meyer-Olkin value was 0.81, which indicates that the sam-
ple size was adequate for principal component analysis. The
results of the Bartlett test of sphericity (P ! .0001) also
indicated that the variables were correlated and therefore
suitable for factor analysis.
Reliability

Internal Consistency and Item-Total Correlation Analysis
Table 2 shows item means, SDs, and item-total correla-

tions. One item from the perceived barriers subscale, “HPV
vaccination is not currently a mandatory program” (barrier
14), was deleted because of low correlation between the
item and subscale scores (r 5 0.21). All other items met the
criteria for inclusion. Item-total correlations of the 14 items
ranged between 0.36 and 0.64, which indicated satisfactory
homogeneity of the items, as suggested by Streiner and
Norman (Table 2).21

Subscale mean scores, item-total subscale correlation,
Cronbach a values, test-retest intraclass correlation, and
retest Cronbach a coefficients are presented in Table 3. After
deleting 1 item from the perceived barriers subscale,
Cronbach a coefficient increased from 0.68 to 0.71. Internal
consistency of the subscales was established by Cronbach a,
and values between 0.71 and 0.78 were obtained.
Table 2
Item Analysis and Internal Consistency of Health Belief Model Scale for Human Papillom

Item

1. HPV vaccine can prevent genital warts and genital cancer
2. HPV vaccine can prevent cervical cancer (for boys, in future sexual partners)
3. I trust the safety and efficacy of the HPV vaccine
4. Likelihood of getting genital warts is high if they are not vaccinated against HPV
5. Likelihood of getting cancer is high (girls, cervical cancer; boys, anal or penile cance

are not vaccinated against HPV
6. HPV infection is a serious disease that can disturb school life
7. HPV infection can cause death
8. HPV infection would threaten a relationship with my boyfriend, husband, or partne
9. The thought of HPV infection scares me
10. I doubt the safety and efficacy of the vaccine
11. I have difficulty deciding on the earliest age for HPV vaccination
12. HPV vaccination increases sexual curiosity or causes earlier exposure to sexual int
13. HPV vaccination is expensive
14. HPV vaccination is not currently a mandatory program
15. Possible side effects of HPV vaccination make me worry

HPV, human papilloma virus
* Removed because !0.30.
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Test-Retest Reliability
Test-retest reliability was assessed to test the stability of

the measures. The interval between the first and second
tests was 2 weeks. The test-retest reliability intraclass co-
efficients ranged from 0.81 to 0.88 (Table 3).

HPV Knowledge

Total HPV knowledge scores ranged from 0 to 8 (scale
range, 0-10; mean, 3.80 � 2.12). These scores indicate a
generally low level of HPV knowledge. The most correctly
answered statement was, “HPV is related to the develop-
ment of cervical cancer” (77.5%). Participants were least
knowledgeable about the control intervals for HPV exami-
nations (Table 4).

Although it is not shown in the table, the relationship
between HBMS-HPVV scores and HPV knowledge score was
examined. Total HPV knowledge score was positively
correlated with perceived severity and benefits (P ! .001).
Conversely, it was negatively associated with perceived
barriers (P 5 .04). Table 5 shows a comparison between the
HPV vaccination intention of the students and the median
HBMS-HPVV and median knowledge scores. There was a
statistically significant relationship between the median
HBMS-HPVV (P ! .001) and median knowledge scores
(P ! .001) and the HPV vaccination intention. Paired com-
parisons revealed that participants who were extremely
likely to undergo HPV vaccination showed higher perceived
severity, perceived susceptibility, and perceived benefits,
a Virus and its Vaccination

Mean SD Item: Total Correlation

3.07 0.57 0.62
2.95 0.65 0.62
2.90 0.59 0.59
2.79 0.58 0.57

r) if they 2.91 0.63 0.57

2.91 0.70 0.57
2.90 0.69 0.52

r 3.15 0.63 0.60
3.21 0.63 0.64
2.55 0.67 0.55
2.63 0.70 0.54

ercourse 2.11 0.69 0.36
2.61 .66 0.43
3.06 0.67 0.21*
2.78 0.65 0.56
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Table 3
Reliability Coefficients for Health Belief Model Scale for Human Papilloma Virus and its Vaccination

Subscale Scale Items, n Mean SD Item Total Subscale
Correlation (n 5 302)

Cronbach a
(n 5 302)

Test-retest Intra-class
Correlation (n 5 76)

Retest Cronbach a
(n 5 76)

Perceived Severity 4 3.06 0.51 0.52-0.64 0.78 0.88 0.83
Perceived Barriers 5 2.52 0.46 0.36-0.55 0.71 0.81 0.69
Perceived Benefits 3 2.98 0.50 0.58-062 0.78 0.84 0.82
Perceived Susceptibility 2 2.85 0.54 0.59-0.62 0.72 0.83 0.70

G. Guvenc et al. / J Pediatr Adolesc Gynecol 29 (2016) 252e258256
and lower perceived barriers and higher knowledge scores
(P ! .05; Table 5).

Discussion

The aim of this study was to adapt a scale for measure-
ment of health beliefs toward HPV vaccination into Turkish
and to explore its construct validity and reliability to eval-
uate health beliefs, HPV-related knowledge, and HPV
vaccination intentions of female college students.

Factor Analysis and Reliability

As a result of exploratory factor analysis, 1 of the items
(item 14, “HPV vaccination is not currently a mandatory
program”) was deleted after exploratory factor analysis
because of a loading less than 0.30. The national vaccination
program in Turkey currently does not include HPV vaccines.
The subjects might have known this and replied to the
statement accordingly. The item might therefore have been
inadequate for defining an individual obstacle.

It is recommended that researchers delete items with
factor loadings less than 0.32 or cross-loadings with dif-
ferences less than 0.15 from an item's highest factor
loading.22 The same barrier item (item 14) was also
removed because of low correlation between the item and
subscale scores. Item-total correlations can also be used to
assess internal consistency. Kline suggested deletion of any
questionnaire item with a corrected item-total correlation
of less than 0.30.23

The 14 remaining items were loaded on 4 factors:
perceived severity (4 items), perceived barriers (5 items),
perceived benefits (3 items), and perceived susceptibility (2
items). The items of the HBMS-HPVV were loaded consis-
tently with the results of Kim.14 During the scale adaptation
Table 4
HPV Knowledge of the Participants

HPV Knowledge Item

1. HPV is related to the development of cervical cancer (T)
2. Low-risk virus does not cause cervical cancer (T)
3. HPV is almost asymptomatic (T)
4. HPV is a sexually transmitted infection (T)
5. HPV can infect the oral cavity, respiratory tract. and eyes (T)
6. Condoms prevent HPV infection (F)
7. The incubation period of HPV varies from several months to more than 1 year (T)
8. If immunity is strong, HPV might gradually disappear (T)
9. Sexually active women should undergo an HPV examination annually (F)
10. Vaccination will prevent certain types of HPV (T)

F, false; HPV, human papillomavirus; T, true
Cronbach a 5 0.85; mean knowledge score 5 3.80 � 2.12 (range, 0-8).
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process, 3 new items were added. Two items relating to
“fear of HPV infection” (item 8) and “threat to a relationship
with a boyfriend, husband, or partners” (item 9)were added
to the perceived severity subscale. The added items were
found to be suitable additions to the construct of perceived
severity. One item relating to worry about possible side
effects of HPV vaccination (item 15) was also found to be a
valid addition to the construct of perceived barriers.14

The range of Cronbach a values for HBMS-HPVV was
calculated as 0.71-0.78. If the items show good internal
consistency, Cronbach a value should exceed 0.70 for a
developing questionnaire. Assessing the stability of a mea-
sure over time involves a procedure that evaluates test-
retest reliability.24 In this study, test-retest reliability
intraclass coefficients ranged from 0.81 to 0.88. An intra-
class correlation coefficient of less than 0.4 indicates poor
reproducibility, less than 0.75 indicates fair to good repro-
ducibility, and 0.75 indicates excellent reproducibility.25

Health Beliefs and Knowledge Regarding HPV

Most of the participants included in this study had heard
of HPV (84.1%) and HPV vaccination (75.8%). The source for
most of these participants was the lectures at the nursing
school. However, the mean knowledge level of the partici-
pants was 3.8 (of a possible 10). The best known statement
(77.5%) was, “HPV is related to the development of cervical
cancer (T),” and only 3.6% could correctly answer the
statement, “Sexually active women should undergo an HPV
exam annually (F).” The students thought HPV needed to be
checked annually. These results are important because they
indicate more information should be provided to health
care staff regarding HPV infection and vaccines.

Similarly, in a systematic review on barriers related to
HPV vaccination, Holman et al stated that health care
Correct Answer Incorrect Answer Not sure

n % n % n %

234 77.5 9 3.0 59 19.5
61 20.2 90 29.8 151 50.0
78 25.8 98 32.5 126 41.7

229 75.8 15 5.0 58 19.2
114 37.7 57 18.9 131 43.4
21 7.0 197 65.2 84 27.8

132 43.7 14 4.6 156 51.7
66 21.9 77 25.5 159 52.6
11 3.6 198 65.6 93 30.8

212 70.2 8 2.6 82 27.2
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Table 5
Comparison of HPV Vaccination Intention Between Health Belief Model Scale for Human Papilloma Virus and its Vaccination Median Scores and Knowledge Median Scores

Thinking About HPV
Vaccination

Perceived Severity Perceived Barriers Perceived Benefits Perceived
Susceptibility

Knowledge Score

Median Min-Max Median Min-Max Median Min-Max Median Min-Max Median Min-Max

Slightly unlikely 3.00 1.25-4.00 2.40 1.80-3.00 3.00 1.33-4.00 2.50 2.00-4.00 3.00 0.00-7.00
Neutral 3.00 1.75-4.00 2.60 1.80-4.00 3.00 1.67-4.00 3.00 2.00-4.00 3.00 0.00-8.00
Slightly likely 3.00 1.00-4.00 2.60 1.00-3.40 3.00 1.00-4.00 3.00 2.00-4.00 5.00 0.00-8.00
Extremely likely 3.50 2.00-4.00 2.20 1.00-3.00 3.33 2.00-4.00 3.00 2.00-4.00 4.00 0.00-8.00
c2 18.76 25.97 24.56 14.11 27.11
P ! .001 ! .001 ! .001 .003 ! .001

HPV, human papillomavirus; Max, maximum; Min, minimum
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professionals' knowledge level about the relationship be-
tween HPV infection and genital warts or HPV and non-
cervical cancers is insufficient.9 Dany et al reported that
despite significantly higher knowledge scores of students in
graduate programs, health-related majors, and those who
were vaccinated compared with students in undergraduate
programs and non-health-related majors, the mean
knowledge score of university students was 52.7� 1.71 (out
of a possible 100), which reflects poor to moderate
knowledge.4

The CDC reported in 2013 that when health care pro-
fessionals eliminate missed opportunities regarding HPV
vaccination (which is defined as a health care encounter
occurring on or after a woman's 11th birthday in which at
least 1 vaccine is given but not the HPV vaccine), the rate of
receiving at least 1 dose of HPV vaccine in the targeted
group could reach 92.6%.26 Health care and especially
nurses play an important role in providing training while
acting as a consultant for parents and the target group.
Recommendation of HPV vaccination by physicians or
nurses plays a crucial role when the target group is making
the decision to be vaccinated. Health care workers need to
have correct and current information on HPV infection and
vaccination so that they can properly assume this
responsibility.

In this study, only 1.3% of youngwomen aged 18-22 years
stated they had undergone HPV vaccination, and 15.1%
stated they were extremely likely to do so. The CDC re-
ported that slightly more than 50% of young women aged
13-17 years in the United States have undergone HPV
vaccination, and approximately 33% have received all 3
doses of the vaccine.26 Similarly, Bowyer et al reported that
67.2% of women aged 16-17 years in the United Kingdom
have strong intention to undergo HPV vaccination.27 A
study among university students in Turkey reported a low
vaccination rate of 0.4%,9 and 2 other studies found that
none of the adolescents had undergone vaccination.13,28

The American College of Obstetricians and Gynecologists
reported that the HPV vaccine is 100% effective in pre-
venting condylomatous vulvar disease related to CIN 2, CIN
3, and the HPV genotypes included in the vaccine.5 The low
vaccination rate indicates a need for emphasis on the
acceptance and accessibility of vaccination. Removing ob-
stacles to HPV vaccination is therefore an important
approach. To remove the difficulty related to the cost of the
vaccine, which is presented as one of the potential obsta-
cles,9 all new health care plans in the United States are now
required to cover HPV vaccination for girls and boyswithout
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cost to patients according to the Affordable Care Act.6 Also,
HPV vaccines are available through the Vaccines for Chil-
dren Program (VFC) at no cost for eligible children younger
than the age of 19 years.6 The vaccine has not been included
in the scope of state or private insurance in Turkey, and
individuals have to pay for it themselves.

In the current study, there was a significant relationship
between the health belief subdimensions and knowledge
scores of the participants and their intention to undergo
vaccination. Participants who planned to be vaccinated for
HPV showed higher perceived severity, perceived suscep-
tibility, and perceived benefits, and lower perceived barriers
and higher knowledge scores. The HBM suggests that HPV
vaccination intention and acceptance can be predicted by
individuals' perceived severity and susceptibility to HPV
infection or cervical cancer, and their beliefs about the
benefits and barriers involved in being vaccinated.27 Our
results are consistent with other studies that showed that
higher perceived susceptibility,14,19,29,30 higher perceived
severity of HPV,2,29 and higher perceived benefits to HPV
vaccination14,29,31 are positively associated with intention
to receive the HPV vaccine. Higher perceived barriers were
negatively associated with intention to receive the vac-
cine.8,29 Similarly, perceived susceptibility,32 benefits,32 and
barriers33 have all shown associations with HPV vaccine
use.

An increased knowledge score of the participants
correlated with a greater desire to undergo vaccination in
this study, and the perceived severity and perceived ben-
efits related to HPV were also greater in students with
higher knowledge scores. This result indicates that the
perception of benefits of vaccination and the seriousness of
HPV of individuals influence the decision to undergo
vaccination. Similar to our study results, Bowyer et al
stated that girls were more likely to have received the
vaccine at follow-up if they had greater knowledge of HPV
and the HPV vaccine at baseline, and if they thought that
HPV was severe and that they were susceptible to HPV.27

Kim stated that perceptions of benefits and susceptibility
toward vaccination were important factors for the accept-
ability of HPV vaccination for girls.14 Kahn et al reported
that higher HPV knowledge, higher perceived severity of
HPV and HPV-related disease, and higher perceived ben-
efits of HPV vaccination were positively associated with
intention to receive the HPV vaccine.2 Similarly, Donadiki
et al reported that ensuring correct knowledge regarding
HPV infections and vaccination through public education
programs and focusing on the risk perception, benefit
  Universitesi from ClinicalKey.com by Elsevier on June 07, 2018.
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perception, and attitudes of individuals toward HPV will
increase HPV vaccination rates.8

Conclusions

HBMS-HPVV was found to be reliable and showed
satisfactory content and construct validity for evaluation of
the health beliefs toward HPV and its vaccination in a
Turkish sample of young women. The knowledge level of
the participants regarding HPV and its vaccination was low,
and good knowledge on the matter had a positive effect on
intention to undergo vaccination and health beliefs related
to vaccination. The HBM is particularly important in the
planning stages of health education. Taking the beliefs seen
in the constructs of the model into account will strengthen
educational interventions for health care professionals.
Although the instrument showed good levels of validity and
reliability, it has not been tested for effectiveness in devel-
oping strategies to create awareness and increase the
acceptability and rate of HPV vaccination.

Implications for Practice

This scale can be used to investigate the health beliefs of
young women in relation to HPV and its vaccination and to
evaluate the effectiveness of intervention strategies to
promote HPV vaccination intentions and use. Understand-
ing of how knowledge and health beliefs predict HPV
vaccination will help health care professionals in the
development of effective interventions to increase in-
tentions to receive the HPV vaccine. Additional research
with women from different ages and cultures is recom-
mended to test the psychometric properties of this scale.

Limitations

The validity and reliability of the HBMS-HPVV were
evaluated in a group of nursing students in this study, but
studies on adolescents from various backgrounds in the
Turkish population are required. We also evaluated only the
attitudes of young women toward HPV vaccination. HPV
vaccination for men has not yet been approved by the
Ministry of Health in Turkey, but various studies recom-
mend evaluation of the health beliefs of men regarding HPV
vaccination.
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