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Abstract:

Background: The human papillomavirus (HPV) is responsible for 99.7% of cervix cancers worldwide. As this is
a preventable and treatable cancer, if diagnosed early, it is important to explore not only young women's related
knowledge, but also their intentions for prevention activities, through a theoretical perspective.

Objective: To investigate the role of the Health Belief Model (HBM) and the Health Locus of Control theory
(HLC) (social cognitive models) to act as potentially influencing factors for the prevention intentions among
lyceum female students.

Methods: This cross-sectional study took place from January to May 2014, among 1129 female students, who
attended lyceums in six islands of the Cyclades Region, Greece. Students filled-in a self-complementary ques-
tionnaire, after the necessary approval was provided by the relevant authorities.

Results: Intention to take the Pap smear was determined by student’s level of knowledge (p < 0.001) about
Pap smears, their age (p = 0.004), HPV susceptibility (p < 0.001), subjective obstacles of taking the Pap smear
(p < 0.001) and subjective benefits of the Pap smear (p < 0.001). The vaccination intention against HPV was
influenced by the subjective benefit from vaccination (p < 0.001) and the level of knowledge of the vaccine (p <
0.001).

Conclusions: Knowledge, age and HBM variables were significantly associated with students’ intention for vac-
cination and screening on HPV. The study demonstrates the importance of raising awareness through specific
education programmes in schools and theory-based tailored health programmes on HPV aspects (transmission,
prevention, treatment) to increase the intention for prevention.
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Introduction

Human papillomavirus (HPV) is considered the most common sexually transmitted infection among men and
women; it is mostly transmitted through intimate skin to skin contact [1], while it is considered responsible for
almost 70% of cervical cancers worldwide [2], [3], [4]. Worldwide, the majority of new HPV cases are sexually
active men and women 15-25 years old [5].

Adolescents tend to feel invulnerable and thus adopt risky sexual behaviour, believing that the chances of
contracting sexually transmitted infections are minimal. This is particularly true in cases where adolescents
consider their sexual partner “safe” [6].

In Greece, cervical cancer is rated as the 11th most frequent cancer type among diagnosed women and the
second most frequent type among young women aged 15-44 years. Additionally, 53.2% of invasive cancer cases
in Greece are attributed to HPV types 16 and 18. At the same time, it seems that only 39.2% of Greek women
aged 18-69 years are involved in cervical smear screening every 3 years [7], [8].

Worldwide, HPV vaccination is recommended for routine vaccination of boys and girls. In Greece, the vac-
cine is highly recommended for girls between the ages of 12 and 15 years and for women through to the age of
26 who have not been vaccinated previously. For boys it is still not advocated.
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Nevertheless, the effectiveness of each HPV vaccination programme depends on the ability of young people
and their parents to assess their personal risk of developing cancer of the cervix. This assessment is largely
linked to the level of HPV-related knowledge (ways of transmission, risk factors, consequences) and specific
beliefs associated with HPV [9], [10].

A range of social cognition models have been developed and widely applied to account for socio-
demographic variations in health behaviour [11] and to represent how evaluations of anticipated action out-
comes, perceived social approval and perceptions of control can shape individual cognition and behaviour [12].
Among these models, the Health Belief Model (HBM) and the Health Locus of Control theory (HLC) are two
of the most widely used, well-tested and highly recommended models for explaining and predicting a variety
of health-related behaviours, health-related decisions and health outcomes, ranging from immunisation and
adherence to medical treatment, to HIV prevention, smoking, alcohol consumption and weight control [13],
[14], [15], [16].

The HBM was spelled out in terms of six constructs representing the perceived threat and net benefits:
perceived susceptibility, perceived severity, perceived benefits and perceived barriers. These concepts were
proposed as accounting for people’s “readiness to act.” An added concept, cues to action, would activate that
readiness and stimulate overt behaviour. A recent addition to the HBM is the concept of self-efficacy, or one’s
confidence in the ability to successfully perform an action [17].

The HBM is based on the understanding that an individual will take a health-related action (i.e. HPV vacci-
nation) if he/she: (a) feels that a negative health condition (i.e. cervical cancer) can be avoided, (b) has a positive
expectation that by taking a recommended action, he/she will avoid a negative health condition (i.e. taking the
HPV vaccine will be effective at preventing cervical cancer) and (c) believes that he/she can successfully take a
recommended health action (i.e. comfortably and with confidence) [18].

The principles of the HLC theory are rooted in Rotter’s theory of social learning [19] . The attribution of the
health control center to internal or external factors is a psychological measure of an individual’s belief about
the causal relationship that attaches between his/her behaviour and the results it has. Individuals maintain
beliefs about whether the results of a condition are due to their own efforts or are the result of chance or fate,
or the intervention of powerful others.

People with an internal locus of control source believe that their own actions determine the rewards they
receive and are more likely to engage in prevention activities, while those with an external control source believe
that their own behaviour does not affect the rewards in their lives, they believe that they are generally outside
their own control and thus are rarely involved in prevention behaviours [18].

Worldwide, despite the increased number of studies on youth’s HPV-related beliefs and attitudes, few have
used social cognition models as a theoretical framework [20], [21], [22], [23], [24]. In Greece, the few studies on
HPV knowledge and attitudes were conducted among adults (university students and the general population)
[25], [26], [27]. To date, no theory-based study has been conducted among high school students. The current
study attempts to fill this gap in the Greek literature, aiming: (a) to investigate students’ precise (“correct”)
knowledge about HPV, the Pap smear and the vaccine against HPV; (b) to explore the correlations between
knowledge, students’ age, the components of the HBM and the variables of the HLC theory; (c) to identify
the independent theory-based predictors of students’ intentions to take a Pap smear and/or receive a vaccine
against HPV.

Materials and methods

This cross-sectional study was conducted from January to May 2014 among all senior high school female stu-
dents of the islands of Syros, Naxos, Paros, Santorini, Tinos and Milos, located in the Cyclades Region, after
the necessary approval of the research protocol given by the document No 143892/T7 16/11/2012 entitled
“Approval of scientific research” by the Directorate of Counseling and Vocational Guidance and Educational
Activities of the Unified Administrative Division of Primary and Secondary Education of the Ministry of Edu-
cation and Religious Affairs, Culture and Sports of Greece. There was no stratification in rural or urban schools
as they are built on the island’s urban fabric.

Participants

The entire population of female students in all three senior high schools’ classes, during the academic year 2013-
2014 (n = 1147), was invited to participate. One thousand one hundred and twenty-nine students accepted to
participate and filled-in the questionnaire (response rate: 98.4%).
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Procedure

Data was gathered during one class-hour (45 min). The basic researcher (AE) entered each classroom of all
high school classes and provided students with basic clarifications regarding the purpose of the study and
questionnaire completion, lasting about 15 min. The average time for completing the questionnaire was 19 min.
Completion of the questionnaires was followed by a 5-min presentation, providing basic information on HPV
and the means of protection. During the last 5 min and the 10 min break, a discussion between the researcher
and students took place for resolving queries.

Measures

Data was gathered by means of a self-completed questionnaire on demographics, Pap smear knowledge, HPV
knowledge, HPV vaccine knowledge and HBM and HLC theory beliefs. The questionnaire was constructed for
the purposes of the current study, based on a similar measures used in previous research [28].

HPV-related knowledge

The knowledge scale consisted of 52 items, each with a choice of three responses — “Correct”, “Incorrect”, or
“Don’t know’. The 52 items were combined into three sub-scales, each of which tapped students” knowledge
of: (a) Pap smear (12 items) (“Pap smear is a check for a sexually transmitted disease”); (b) HPV transmission
and consequences (25 items) (“HPV affects only /mostly women”); and (c) HPV vaccination (15 items) (“A ben-
efit of HPV vaccination is that cures cervical cancer”). The knowledge questionnaire showed a high reliability
coefficient (Cronbach’s a: total = 0.95; HPV = 0.92; Pap smear = 0.85; HPV vaccination = 0.88).

In order to obtain a unified measure of knowledge among students for each of the mentioned sections, an
index of “correct knowledge” was calculated, by adding the number of correct answers and then dividing this
number with the total number of questions in each section.

When encoding, the “Don’t know” responses were grouped together with the wrong replies and considered
as indicators of a lack of knowledge.

HMB-related beliefs

This section contained 17 statements in which students declared their agreement. Each item was rated on a five-
point Likert scale, from “strongly agree” to “strongly disagree”, in such a way that higher scores represented
stronger beliefs of susceptibility and severity (re HPV infection), as well as stronger beliefs on benefits and costs
(re HPV preventive behaviours: vaccination and Pap smear) (Cronbach’s a = 0.61).

HLC theory-related beliefs

This section contained 15 statements in which students declared their agreement. Each item was rated on a five-
point Likert scale, from “strongly agree” to “strongly disagree”, in such a way that higher scores represented
stronger beliefs of HLC theory, to herself, to chance or to powerful others (Cronbach’s o = 0.69).

Intentions. Students” intention to take HPV precautions was measured by using the reported intention ques-
tions “Do you intent to take the Pap smear in the immediate future?” and “Do you intent to take the HPV vaccine
in the immediate future?” (0 = “No” and “Not yet thought of it”, 1 = “Yes”).

Statistical analysis

Descriptive statistics (frequencies) were used to describe students” demographic characteristics. To explore the
associations between student’s knowledge, age, the components of the HBM and the variables of the HLC
theory, Pearson’s correlation coefficient was used. For this analysis, the specific variables were selected on the
grounds that they represent the basic determinants of HPV precautionary actions. Finally, in order to identify
potential independent predictors of students’ intention to take the Pap smear and take the HPV vaccine in
the immediate future, two logistic regression models were applied. The two intentions” questions were used
as the dependent variables and regressed on demographic and knowledge variables, as well as theory-based

Authenticated | gkoulierakis@esdy.edu.gr author's copy
Download Date | 11/18/19 2:42 PM 3


http://rivervalleytechnologies.com/products/

Automatically generated rough PDF by ProofCheck from River Valley Technologies Ltd

e Efkarpidis et al. DE GRUYTER

variables, namely age; indexes of “correct knowledge” on HPV, Pap smear and HPV vaccine, respectively; HMB-
related beliefs (susceptibility and severity re HPV infection, benefits and barriers) and HLC beliefs (internal,
chance, powerful others). Variables were entered into a forward stepwise logistic regression analysis if p values
< 0.05. The logistic regression-derived odd ratios and the 95% CI are shown in Table 3 and Table 4. All p-values
reported in statistical procedure are two-tailed.

The analyses were conduct using the SPSS statistical package (version 20.0, SPSS Inc., Chicago, IL, USA).

Results

Participants’ mean age was 16.97 years [standard deviation (SD) = 3.23]. The rest of the demographic charac-
teristics of the sample are presented in Table 1. As far as the educational classes, high school in Greece involves
3 years of study. The first year is the A’ lyceum class and the next 2 years are the B’ and C’ lyceum classes,
respectively.

Table 1: Basic demographic characteristics of the sample of 1129 female senior high school students.

n %
Educational class
A’class 382 33.8
B’ class 428 37.9
C’ class 337 29.8
Island where they are living
Syros 259 229
Naxos 272 24.1
Santorini 250 22.1
Paros 205 18.2
Tinos 115 10.2
Milos 46 4.1
Age
15 164 14.5
16 393 34.8
17 380 33.7
18 161 14.3
>18 48 4.3
Nationality
Greek 1072 95
Albanian 55 49
Ukrainian 6 0.5
Dutch 1 0.1
Italian 2 0.2
Danish 2 0.2
Bulgarian 4 04
Polish 5 0.4
Father Mother
n % n %
Parents’ education level
Graduate of elementary school 208 18.4 148 13.1
Graduate of high school 670 59.3 715 63.3
University /technical institution graduate 227 20.1 254 22.5
Master’s degree 21 1.9 21 1.9
Ph.D. degree 10 0.9 6 0.5
Parents’ occupation
Civil servant 222 19.7 176 15.6
Private clerk 197 17.4 194 17.2
Self-employed worker 550 48.7 195 17.3
Housewife 454 40.2
Retired 84 7.4 42 3.7
Unemployed 67 5.9 77 6.8

Family’s financial status
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Very low 52
Low 193
Average 770
High 91
Very high 9
Don’t know 27

Efkarpidis et al.

4.6
17.1
68.2

8.1

0.8

24

As can be seen in Table 1, the vast majority of students (n = 1072; 95%) were Greek, relatively equally (~30%)
distributed in the educational classes. A significant majority of both parents were graduates of a high school
(n = 670; 59.3% and n = 715; 63.3%, respectively). Most students’ fathers were self-employed workers (n = 550;
48.7%) while mothers were housewives (n = 454; 40.2%). Almost seven out of 10 of the students (n = 770; 68.2%)

defined their families’ financial status as average.

Age, knowledge and beliefs correlation

Table 2 shows the means and the Pearson correlations between age, knowledge on HPV issues (expressed with
the correct knowledge index), HBM and HLC-based beliefs on HPV issues. Students showed low correct knowl-
edge levels (Pap smear: mean = 0.28; SD = 0.22; HPV: mean = 0.31; SD = 0.23; HPV vaccination: mean = 0.22;
SD = 0.22). On the other hand, they held strong beliefs for HPV severity (mean = 3.30; SD = 0.70), benefits from
adopting HPV preventive actions (mean = 4.20; SD = 0.62) and relatively strong internal HLC beliefs (mean =

3.56; SD = 0.74).
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As Table 2 additionally shows, age was strongly associated with correct knowledge of the Pap smear (r =
0.148; p < 0.01), HPV (r = 0.143; p < 0.01) and HPV vaccination (r = 0.138; p < 0.01) and subjective feeling of the
benefits of preventive actions (r = 0.108; p < 0.01), while it was negatively correlated with the subjective sense
of the barriers for prevention activities (r = —0.089; p < 0.01).

Intercorrelation coefficients for the three knowledge domains were high (r = 0.44 and r = 0.431), indicating
that knowledge domains are strongly associated with each other.

Correct knowledge about the Pap smear, HPV and the vaccine against the virus was negatively correlated
with the subjective feeling of costs and positively correlated with the subjective sense of the benefits of preven-
tion actions (coefficients ranged from r = 0.166 to r = 0.213, yet statistically significant). Furthermore, increasing
knowledge about HPV and the Pap test, was strongly correlated with the decrease of attribution to the powerful
others (r = —0.069; p < 0.05 and r = —0.060; p < 0.05) and to chance (r = —0.151; p < 0.0l and r = —0.179; p < 0.01).

Finally, all four components of the HBM were significantly correlated with each other. Three out of the four
HBM components (not the subjective sense of barriers) were significantly (though not strongly) correlated with
the three parameters of the HLC theory, with coefficients ranging from 0.066 to 0.299.

As can be seen in Table 3, only age, knowledge of the Pap smear and the susceptibility, benefits and costs
components of the HBM were the most significant predictors of females’ intention to take the Pap smear. More
particularly, older girls, have 118% possibility of taking the Pap smear [odds ratio (OR) = 1.18; 95% confidence
interval (CI): 1.06-1.32]. Additionally, for every increasing unit in Pap smear-related correct knowledge, the
possibility of taking the test increases by more than 6 times (OR = 6.59; 95% CI: 3.08-14.09). Females who
thought themselves as susceptible to the HPV virus were 0.5 times more prone to take the Pap smear (OR =
1.43; 95% CI: 1.16-1.78), while those who thought of the benefits from taking preventive measures for HPV
were 1.5 times more likely to take the Pap smear (OR = 2.42; 95% CI: 1.72-3.41). Finally, the possibility of taking
the Pap smear decreased by 35% for girls who thought of the costs from taking preventive measures for HPV
(OR = 0.65; 95% CI: 0.52-0.82).

Table 3: Stepwise logistic regression-derived odd ratios and 95% CI for reported intention to take a Pap smear (n = 1129).

Variables Odds ratio 95% CI p-Value
Step 1
Age 1.24 1.11-1.40 0.001
Step 2
Index “Correct knowledge” of Pap smear 9.72 4.74-19.93 <0.001
Index “Correct knowledge” of HPV 0.79 0.40-1.55 ns
Age 1.19 1.07-1.34 0.002
Step3
HBM - severity 0.81 0.60-1.10 ns
HBM - susceptibility 1.44 1.17-1.79 0.001
HBM - costs 0.65 0.52-0.81 <0.000
HBM - benefits 2.54 1.82-3.54 <0.000
Index “Correct knowledge” of Pap smear 6.29 2.95-13.37 <0.000
Index “Correct knowledge” of HPV 0.50 0.24-1.04 ns
Age 1.18 1.06-1.32 0.004
Step 4
HLC - internal 1.06 0.81-1.37 ns
HLC - powerful others 1.16 0.89-1.51 ns
HLC - chance 1.01 0.78-1.30 ns
HBM - severity 0.80 0.59-1.08 ns
HBM - susceptibility 1.43 1.16-1.78 0.001
HBM - costs 0.65 0.52-0.82 <0.001
HBM - benefits 242 1.72-3.41 <0.001
Index “Correct knowledge” of Pap smear 6.59 3.08-14.09 <0.001
Index “Correct knowledge” of HPV 0.52 0.25-1.08 ns
Age 1.18 1.06-1.32 0.004

HBM, health belief model; HLC, health locus of control.

As can be seen in Table 4, only knowledge of HPV vaccination and the benefits component of the HBM
were the most significant predictors of females’ intention to take the vaccination. More specifically, for every
increasing unit in HPV vaccination-related correct knowledge, the possibility of taking the vaccine increases
by about 4.5 times (OR = 5.49; 95% CI: 2.79-10.78). Females who thought of the benefits from taking preventive
measures for HPV were more than 1.5 times more likely to take the Pap smear (OR = 2.56; 95% CI: 1.87-3.51).
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Table 4: Stepwise logistic regression-derived odd ratios and 95% CI for reported intention to take the HPV vaccine (n =
1129).

Variables Odds ratio 95% CI p-Value
Step 1

Index “Correct knowledge” of HPV 7.08 3.69-13.58 <0.001
vaccination

Index “Correct knowledge” of HPV 1.30 0.65-2.60 ns
Step 2

Index “Correct knowledge” of HPV 5.33 2.71-10.46 <0.001
vaccination

Index “Correct knowledge” of HPV 0.97 0.47-2.00 ns

HBM - severity 0.99 0.76-1.31 ns

HBM - susceptibility 1.22 1.00-1.48 0.049

HBM - costs 0.96 0.78-1.18 ns

HBM - benefits 2.62 1.93-3.55 <0.001
Step 3

HLC - internal 1.00 0.79-1.28 ns

HLC - powerful others 1.13 0.88-1.43 ns

HLC - chance 1.10 0.87-1.40 ns

HBM - severity 0.98 0.74-1.29 ns

HBM - susceptibility 1.20 0.99-1.46 ns

HBM - costs 0.94 0.76-1.17 ns

HBM - benefits 2.56 1.87-3.51 <0.001

Index “Correct knowledge” of HPV 5.49 2.79-10.78 <0.001
vaccination

Index “Correct knowledge” of HPV 1.03 0.50-2.13 ns

HBM, health belief model; HLC, health locus of control.

Discussion

The current study investigated in detail the knowledge and beliefs regarding HPV transmission and prevention,
in the light of two social-cognition models — the HBM and the HLC theory — among Greek senior high school
female students attending school in the five larger (Syros, Naxos, Paros, Tinos, Santorini) and one smaller (Mi-
los) populated islands of the Cyclades Region in Greece. Findings showed that knowledge levels — as expressed
with the “correct knowledge” index — was low, similar to previous research worldwide [25], [29], [30], [31], [32].

There were aspects regarding the appropriate age that HPV vaccination should be taken or the casual rela-
tionship between HPV and cervical cancer where girls declared their ignorance. These findings confirm previ-
ous research [20], [31], [32], [33] and could be considered as expected, at least regarding Greece. This is because,
in Greece, some years ago — when the HPV vaccine was included in the National Vaccination Programme only
for girls, there was a strong public debate on its effectiveness and the potential side effects.

In any case, as the HPV vaccine is recommended for young girls in puberty, parents are primarily responsible
for making decisions about vaccination. Knowledge on HPV-related aspects (risk factors for cervical cancer, Pap
smear, HPV vaccination) among females as well as other factors greatly affect their awareness, which in turn
prevents women from taking precautions, thus enhancing the risk for sexually transmitted diseases (STDs) and
cervical cancer [34], [35]. Research on adult women had shown moderate levels of vaccination acceptability,
indicating fear of side effects, lack of information and scepticism over the aetiology of cancer as the main causes
of denial [26]. Additionally, a number of quantitative studies have identified a number of influential factors
for parental willingness to vaccinate their daughters: these include worry about HPV or sexually transmitted
infections and beliefs that the vaccine is effective) [36], [37]; approval of significant others [38], [39]; poverty,
low income, social isolation, immigration, lack of insurance coverage, etc. [40]; family’s prevention culture and
mother’s habits [41].

As far as the Pap smear uptake, psychological (i.e. fear of examination and results, likelihood of humiliation,
lack of privacy, etc.) and socio-cultural (i.e. shame for gynaecological examination, low income and poverty, low
educational attainment, race and gender, religious beliefs) barriers have a negative effect for taking the test [42],
[43], [44].

Participants in the current study perceived HPV as a serious infectious disease, thought themselves as be-
ing vulnerable to be infected and overall perceived more benefits than costs from adopting HPV preventive
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measures. Nevertheless, findings from the regression analyses indicated that age, precautions-related knowl-
edge (Pap smear and HPV vaccination) and the susceptibility, benefits and costs components of the HBM (not
severity) were the most significant predictors of females’ intention to take the Pap smear and the HPV vaccine,
respectively.

These findings are partially in line with previous research [22], [24], mostly regarding the influential role
of perceived susceptibility on intentions for HPV-related precautions. However, in contrast with previous re-
search, our findings revealed all other components of the HBM — except severity — to be significant predictors
of students’intentions.

A possible explanation for this inconsistency could be the differences in sample characteristics and their
familiarity with the Pap smear. In Greece, contrary to other health systems the first invitation for a Pap smear
is done at 20 or 21 years. Until then, there is a general principle recommended also by experts that a girl must
take the Pap smear within the first year after the onset of her sexual activity. Thus, being younger (compared to
college students in previous research) and more familiar with the principle for taking the Pap smear practice
our female students may be more prone to take a rational assessment of costs and benefits of their actions and
underpin these cognitions with their level of knowledge. Indeed, the mentioned beliefs were associated in the
expected direction with students’ levels of correct knowledge (the more knowledgeable being the students, the
strongest the beliefs on severity, susceptibility and benefits — the weakest the beliefs on costs — they held).

This is an encouraging result; firstly, because it confirmed the established relationship between HPV-related
knowledge and perceptions [20], [45]. Then, because according to the HBM, behaviour change is more likely
when one’s perceived susceptibility is high, when perceived severity is greater, and when the expected benefits
are more than the expected costs [17]. It has been shown that low perceivable susceptibility — that is, the per-
ception of self as less or not vulnerable to cervical cancer in conjunction with wrong perceptions on Pap smear
procedures and low levels of HPV knowledge, can affect a woman’s decision to take the test [34], [43].

Results of the current study have implications and provide triggers for future research. From a theoreti-
cal perspective, although the effectiveness of the HBM in predicting behaviour has been questioned [15], the
current study confirmed its capability to function as a reliable theory for framing youth’s beliefs and attitudes
about HPV and the relevant precautions like vaccination [23]. Nevertheless, as decision making about such a
complex behaviour like sexually-related precautions is determined by multiple factors, future studies could
benefit from a combinational application of a more detailed model — such as the theory of planned behaviour
[46]. From the perspective of application, the above are important for designing theory-based campaigns for
promoting HPV vaccination, as these campaigns could target specific aspects of students’ cognitions (i.e. elim-
inating the strength of costs’ beliefs), thus being more effective.

Focussing on the community, HPV interventions could enhance people’s awareness in all levels (high school,
university, family) [47]. Nevertheless, awareness should be accompanied with prevention services and policies
like the availability of the HPV vaccine and Pap smear facilitation [48]. Based on the mentioned and our results,
it is suggested that the implementation of a national systematic health promotion and additional educational
programmes at schools about HPV and the potential harmful effects, together with the National Screening
Programme for cervical cancer should be of top priority.

Finally, it is important to implement policies and initiatives for encouraging parents to vaccinate their daugh-
ters with the approved HPV vaccine and stop the prevailing fragmentation and simplicity of HPV-related in-
formation.
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