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Introduction
Cervical cancer is a fatal, but preventable disease with high
rates of prevention through human papillomavirus (HPV)
vaccination.1-3 Factors such as sexual intercourse at an early
age in adolescence, lack of knowledge of HPV-related
diseases, anti-vaccination stance, polygamy and
inadequacy of screening programmes have contributed to
the widespread global incidence of HPV infection.4,5

Disseminating the HPV vaccine, providing sexual health
education, raising awareness about risky sexual behaviours,
and promoting healthy lifestyle behaviours are provided in
the community by health professionals to ensure
significant primary protection practices.2,6 Screening
programmes that include the Pap smear and HPV
deoxyribonucleic acid (DNA) test fall within the scope of
secondary protection from cervical cancer.2,3,7

Awareness, knowledge, health beliefs, attitudes and
behaviours regarding the mode of transmission of HPV,

possible outcomes of HPV infection, HPV vaccination, early
diagnosis, and screening tests are not at the desired level,
particularly in developing and underdeveloped countries.8
Globally, the knowledge and awareness levels regarding
HPV and cervical cancer prevention among adolescent girls
and women are low to moderate.1,2,5,8 The American
Nursing Academy has reported that community-based
studies are required to maximise vaccination rates in girls
and women aged 9-26 years, which will help reduce
morbidity and mortality in HPV-related cancer cases.9 With
the purpose of disseminating HPV vaccination, numerous
countries have included this vaccine in their national
schedules.8,10 Countries that have integrated the HPV
vaccine into their national immunisation programmes have
observed a substantial reduction (50-100%) in the
incidence of cervical lesions.2,5,7,11 In a vaccination efficacy
study, no HPV infections were detected among vaccinated
individuals at the conclusion of a 12-year follow-up after
the initial dose.11 However, Turkiye has yet to include HPV
vaccination in its national schedule.12

Studies on primary protection from HPV infection and
cervical cancer have reported that health education is
effective in increasing knowledge, raising awareness, and
developing positive health beliefs and attitudes, but that
it has a limited impact on vaccination rates and screening
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participation behaviours.2,7,13 Observational studies have
reported that improved knowledge regarding HPV and its
vaccine is associated with a stronger intention to get
vaccinated, ultimately resulting in higher vaccination
uptake across various populations.14-16 However, there is
evidence suggesting that health education does not affect
HPV vaccination rates.17 Regarding secondary protection
from cervical cancer, it has been reported that health
education increases participation in cervical screening
programmes by 25%.18

However, there is a need for methodologically sound
intervention studies to investigate the impact of health
education on primary and secondary protection from HPV
and cervical cancer in adolescent girls and their mothers.
There are limited studies focussing on the effect of health
education on primary and secondary HPV protection
among mothers and their adolescent daughters.15,19,20

The current study was planned to determine the effect of
health education regarding protection from HPV infection
and cervical cancer on knowledge, attitudes, beliefs and
behaviours among mothers and their adolescent
daughters.

Subjects and Methods
The single-blind randomised controlled trial (RCT) was
reported in accordance with the Consolidated Standards
of Reporting Trials (CONSORT, 2025) guidelines.21 The study
was conducted at two training and research hospitals
affiliated with the University of Health Sciences, Turkiye,
from January to June 2019 after approval from the Medical
Specialist Education Board affiliated with the Provincial
Directorate of Health, Ankara, Turkiye, and comprised girls
aged 9-18 years and their mothers. The two clinics were
randomised using the lottery method into intervention
group A and control group B after the mothers provided
prior written informed consent for themselves and their
daughters. The sample was raised from among those who
had received healthcare for any reason from the two
hospitals that were located approximately 0.8 miles from
each other within the same city to ensure that the
population receiving health service from both centres had
similar socioeconomic levels and cultural characteristics.

The daughters enrolled had no sexual experience, as
confirmed by their verbal statements. In terms of overall
sample, individuals with prior experience of HPV
vaccination or education regarding HPV, those with
hearing or speech disabilities, or mental health disorders,
and those using antipsychotic medication were excluded. 

The sample size was calculated using G*Power Ver. 3.1.9.222

with Type I error (α) 0.05, Type II error (β) 0.05, effect size

0.45 for the difference between the control and
intervention groups,23,24 power 90%, confidence interval
(CI) 95% and level of significance 5%.

Each of the two participating health facilities was assigned
a number, which was written on paper and placed in sealed
opaque envelopes. A faculty member, independent of the
research team, drew lots from the envelopes, randomly
determining the intervention and control centres. The
participants were blinded to group randomisation.

All participants in control group B received standard care,
with the mothers receiving cervical cancer screening, and
the daughters receiving primary protection against HPV
infection. The national cervical cancer screening
programme includes free HPV DNA testing and Pap smear
testing for women aged >30 years. If the daughters or their
mothers had any questions about HPV infection or
vaccination, they were educated regarding primary
protection methods of HPV by healthcare professionals.
The control group received no additional intervention.

In the intervention group A, mothers and their daughters
received health education on primary and secondary
protection against HPV and cervical cancer. When
preparing the contents of the health education
programme, the primary learning objectives were
identified based on a review of relevant literature. These
objectives focussed on improving knowledge, attitudes,
and preventive behaviours regarding cervical cancer and
HPV vaccination among adolescent girls and their 
mothers.18-20,23-29 Accordingly, health education topics
were assigned to the mothers and their daughters. The
topics included in the health education programme for
mothers, titled "Things to Know About Cervical Cancer",
were: Female reproductive organs; Information about
cervical cancer; Symptoms of cervical cancer; Importance
of early diagnosis and screening for cervical cancer; Factors
causing cervical cancer; Definition, signs, and symptoms of
HPV infection; Modes of transmission of HPV infection;
Ways to protect against HPV infection, and importance and
efficacy of HPV vaccine; HPV vaccination criteria. The topics
included in the health education programme for the
daughters, titled "HPV Infection and Vaccination", were:
Female reproductive organs; Relationship between cervical
cancer and HPV; Importance and efficacy of the HPV
vaccine in protecting against HPV infection; HPV
vaccination criteria; Points to consider when receiving the
HPV vaccination.

The health education incorporated lectures, a question-
and-answer format, brainstorming, summarisation, and
feedback. The educational materials (slide presentations
and booklets) were prepared following a literature
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review.18-20,23-29 Mothers and their daughters attended their
education sessions separately. The educational content was
designed in accordance with the learning characteristics of
adults and adolescents. Each session was conducted in a
quiet, well-lit, private room within the polyclinic and lasted
45 minutes (Figure 1). At the end of each education session,
group A subjects received printed educational booklets
summarising the health education. According to the
literature, repeated education is recommended to enhance
the retention of the training.14,27 In this context, an
appointment was scheduled with group A participants for
a face-to-face interview in the fifth week, during which the
health education was repeated in the same manner. 

At the end of the 12-week period, all the participants in
both groups completed an interviewer-administered
questionnaire during face-to-face interviews. After the
study concluded, willing participants in control group B
received consultation, health education, and booklets
similar to those provided to intervention group A.

Data was collected using the Health Belief Model Scale for
HPV and Its Vaccination (HBMS-HPVV) and the HPV
Knowledge Scale (HPV-KS).23,29 The secondary outcome
measures were behaviours for primary protection, such as
HPV vaccination, and secondary protection, such as Pap
smear/HPV DNA testing. All outcomes and related variables
were measured at the baseline and post-intervention at the
end of week 12. The questionnaires were based on the
literature.22-28 There were separate questionnaires for
mothers and their daughters. The questionnaires consisted
of sociodemographic questions, descriptive questions
regarding cervical cancer and HPV vaccination, the HBMS-
HPVV and the HPV-KS. 23,29

The original 12-item HBMS-HPVV is a valid and reliable
scale.29 In a validity and reliability study, three items were
added to the original scale, and one item was removed to
better reflect Turkish culture.23 The Turkish version of the
scale consists of 14 items across four subscales: perceived
benefits (three items), perceived susceptibility (two items),
perceived severity (four items), and perceived barriers (five
items). Each item was scored on a four-point Likert scale,
ranging from 1 = not at all to 4=very much. The total score
ranged 14-56, with higher scores indicating stronger health
beliefs regarding HPV vaccination.23,29,30

The 20-item HPV-KS is a valid and reliable scale with a
Cronbach's α value 0.88.29 The Turkish adaptation contains
10 items and has Cronbach's α value 0.85.22 Correct
answers (true or false) for each item were scored 1, while
incorrect answers and "I do not know" responses were
scored 0. The total score ranged 0-10, with higher scores
indicating greater HPV knowledge.22,29

Data was analysed using SPSS 23 and R statistics
programme. Data normality was assessed using the
Kolmogorov-Smirnov test, and kurtosis and skewness
values were examined. Compliance with a normal
distribution was evaluated using the ±3 test, based on
skewness and kurtosis coefficients.31 Chi-square and
Fisher's exact tests were used for the analysis of categorical
variables. To investigate differences between the groups,
Independent samples t-test was used for normally
distributed variables, while Mann-Whitney U test was
applied for non-normally distributed variables. The robust
test for two-way analysis of variance (ANOVA) was
employed to compare scale scores that did not follow a
normal distribution across group and time statistics.
Categorical data was presented as frequencies and
percentages, while and quantitative variables were
presented as mean ± standard deviation and median with
interquartile range (IQR). P<0.05 was taken as statistically
significant.

Duration Target Application
0-5 min. • Initiating and maintaining

effective communication
• Making an effective

introduction to HPV and
cervical cancer prevention

• Greeting the participants 
• Giving information about the content

and duration of education,
• Asking questions about knowledge,

beliefs and behaviours regarding HPV
and cervical cancer

• The participant sharing their previous
experiences

21-35 min. • Increasing knowledge, attitudes
and beliefs about protection
against HPV and cervical cancer
and vaccination with HPV
vaccine

• To explain to people that
vaccination with HPV vaccine is
a sustainable preventive health
service and to encourage them
to get vaccinated.

• Introduction of HPV vaccination,
• Giving information about the benefits of

HPV vaccination, 
• Immunization (HPV vaccine) consultancy.

36-45 min • Evaluating the participants'
feedback 

• Evaluating individual suggestions to
eliminate participants' barriers, 

• Giving the training brochure and
summarizing the training

6-20 min. • Filling the gap in knowledge
about HPV and cervical cancer
prevention

• Developing a perception of the
benefit of HPV vaccination

• Eliminating the perception of
barriers to HPV vaccination

• Sharing feelings and thoughts about a
sample cervical cancer case 

• Explaining the definition of HPV and
cervical cancer, the prevalence of HPV
and cervical cancer, early warning signs
of HPV and cervical cancer, factors that
increase the risk of HPV contamination
and cervical cancer, what should be done
to minimize the risk of HPV
contamination and cervical cancer. 

• Emphasizing the importance and
benefits of early diagnosis and HPV
vaccine

• Discussing the barriers to HPV
vaccination

Figure-1: Health education application programme.
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Results
Of the 260 individuals assessed, 216(83%) were included
(Figure 2); 108(50%) each in groups A and B that had
54(50%) mothers and as many daughters. There were no
significant differences between the groups in terms of the
sociodemographic variables of the mothers (p>0.05).
However, there were significant differences between the
daughters, with those in group B having higher age
(p=0.003) and educational level (p=0.048) compared to
those in group A (Table 1A). Baseline potential confounders
showed no significant difference between the groups
(p>0.05) (Table 1B).

When the differences between baseline and post-
intervention scores were compared by group, the mothers'
perceived severity (p=0.044), perceived benefits (p<0.001),
perceived susceptibility (p<0.001) subscale scores, and

HPV-KS total score (p<0.001) showed significant
differences. Among the daughters, significant differences
were noted for perceived severity (p=0.01), perceived
benefits (p=0.005), perceived susceptibility (p=0.001)
subscales scores, and the HPV-KS total score (p<0.001).
Scores for the perceived barriers subscale of both the
mothers and daughters showed no significant difference
(p>0.05) (Table 2).

The effect of the group factor on mothers' (p<0.05) and
daughters' (p<0.05) baseline and post-intervention scores
on the perceived severity subscales was significant.
Evaluation of the time factor revealed that the baseline and
post-intervention scores on the perceived severity
subscales were significant for both mothers (p<0.001) and
daughters (p<0.001). When group × time factor interactions
were assessed, significant differences were observed
between the groups in mothers' (p<0.05) and daughters'
(p<0.05) perceived severity subscale baseline and post-
intervention scores by group and time (Table 3).

The effect of the group factor on the baseline and post-
intervention scores of the perceived barriers subscale for
daughters (p=0.004) was significant, whereas the effect for
mothers was not significant (p>0.05). Evaluation of the timeFigure-2: Consolidated Standards of Reporting Trials (CONSORT) flowchart.

Enrollment

Allocation

Follow-up

Analysis

Assessed for eligibility (n=260)

Excluded (n=44)
 Not meeting the inclusion criteria

Randomized (n=216

Adolescent girls and their mothers (n=216)
First interview

 Date of collecting about the characteristics of patients
 Assessment of knowledge, health beliefs, attitudes and behaviours of Cervical Cancer and

HPV vaccination (From I-A, Form-B)

Control Group
Analysed (n=108)

Intervention Group
Analysed (n=108)

Control Group (n=108)
First interview

 National cancer screening and
vaccination programme

Control Group (n=108)
 National cancer screening and

vaccination programme

Intervention Group (n=108)
Second interview 5th week after first

interview
 Repetition of health education:
Ö Things to know about Cervical Cancer
Ö HPV Infection and Vaccination

Intervention Group (n=108):
First interview

 National cancer screening and vaccination
program

 Application of health education programme:
Ö Things to know about Cervical Cancer
Ö HPV Infection and Vaccination
 An appointment was arranged for five weeks

later

12th week after first interview (n=216)
 Assessment of knowledge, health belief, intention and behaviours of Cervical Cancer and

HPV vaccination (Form II-A, Form II-B)

Assigned to the control group (n=108) Assigned to the intervention group (n=108)

HPV: Human papillomavirus.
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Table-1A: Baseline characteristics in the two groups.

Variables Intervention Control t-test p-value
(n = 54) (n = 54)

n (%) n (%)

Mothers’ educational level (years)
≤8 years 36 (56.3) 28 (43.8) 2.455a 0.085
>8 years 18 (40.9) 26 (59.1)
Fathers’ educational level (years)
≤8 years 19 (35.2) 23 (42.6 0.623a 0.430
>8 years 35 (64.8) 31 (57.4)
Daughters’ educational level (years)
≤8 years 26 (61.9) 16 (38.1) 3.896a 0.048
>8 years 28 (42.4) 38 (57.6)
Mothers’ employment status
Unemployed 46 (50.5) 45 (49.5) 0.070a 0.792
Employed 8 (47.1) 9 (52.9)
Fathers’ employment status
Unemployed 5 (9.3) 8 (14.8) 0.787a 0.375
Employed 49 (90.7) 46 (85.2)
Monthly income (TL)
≥ 2.000 11 (36.7) 19 (63.3) 2.975a 0.085
< 2.000 42 (55.3) 34 (44.7)
Number of children
≤ 2 30 (48.4) 32 (51.6) 0.151a 0.697
> 2 24 (52.2) 22 (47.8)

Variables Mean±SD Min.-Max. Mean±SD Min.-Max. t-test p-value

Mean age of Mothers’ 40.59±6.28 29-55 42.00±4.71 32-54 1.318b 0.190
Mean age of Daughters’ 14.28±2.66 9-18 15.74±2.38 9-18 3.012b 0.003
a: Pearson Chi-Square, b: Independent t test, SD: Standard deviation, Min: Minimum value, 
Max: Maximum value, TL: Turkish Lira.



factor revealed that the baseline and post-intervention
scores on the perceived barriers subscale for daughters
(p<0.05) were significant, while those for mothers (p>0.05)
were not. When group × time factor interactions were
evaluated, significant differences were found for the
daughters' (p<0.05) baseline and post-intervention scores
on the perceived barriers by group and time (Table 3).

The effect of the group factor on mothers' (p=0.02) and
daughters' (p<0.001) perceived benefits baseline and post-
intervention scores was significant. The evaluation of the
time factor revealed that the baseline and post-
intervention scores of the perceived benefits subscale were

significant for mothers (p<0.001), but not for daughters
(p>0.05). When group × time factor interactions were
evaluated, significant differences were found between the
groups in mothers' (p<0.001) and daughters' (p<0.001)
perceived benefits baseline and post-intervention scores
by group and time (Table 3).

The effect of the group factor on the baseline and post-
intervention scores of the perceived susceptibility subscale
for mothers (p<0.05) was significant, whereas no such
effect was observed for daughters (p>0.05). The evaluation
of the time factor revealed that the baseline and post-
intervention scores of the perceived susceptibility for both
mothers (p=0.004) and daughters (p=0.001) were
significant. When group × time factor interactions were
assessed, significant differences were found between the
groups in both mothers' (p<0.05) and daughters' (p<0.001)
perceived susceptibility baseline and post-intervention
scores by group and time (Table 3).

The effect of the group factor on the HPV-KS baseline and
post-intervention scores for mothers (p<0.001) was
significant, while no such effect was observed for
daughters' scores (p>0.05). The evaluation of the time
factor revealed that the HPV-KS baseline and post-
intervention scores of mothers (p<0.001) and daughters
(p<0.001) were significant. When group × time interactions
were evaluated, significant differences were found
between the groups in both mothers' (p<0.001) and
daughters' (p<0.001) HPV-KS baseline and post-
intervention scores by group and time. When the main
difference was found between the baseline and post-
intervention scores of the mothers in group A, the HPV-KS
score increased by 2.5 points to 7 points. The HPV-KS
baseline and post-intervention scores of the mothers in
group B were similar (Table 3). When the main difference
was found between the baseline and post-intervention of
the daughters in group A, the HPV-KS score increased by 1
point to 5 points. There was a difference between the
baseline and post-intervention scores of the daughters in
group B, and the HPV-KS score increased by 2 to 3 points
(Table 3).

A significant difference was found in knowledge regarding
the ideal frequency of Pap smear testing between mothers
in both the groups (p=0.004). There was no significant
difference between the groups in terms of having had a
Pap smear within the preceding three months (p>0.05).
Regarding willingness to have their daughters vaccinated
against HPV, group A exhibited higher rates than group B
(p<0.05). Among the mothers, the intention to vaccinate
their daughters was significantly higher in group A
compared to group B (p=0.001). The rate of attempting to
obtain the HPV vaccine in the preceding three months was
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Table-1B: Baseline assessment of the two groups.

Variables Intervention Control t-test p-value
(n=108) (n=108)

n (%) n (%)

Have you ever been diagnosed with gynaecological diseases or experienced
discomfort? †
(Intervention n=54; Control n=54)
Mothers Yes 42 (77.8) 39 (72.2) 0.444a 0.505

No 12 (22.2) 15 (27.8)
Do you have knowledge about cervical cancer?
Mothers Yes 30 (55.6) 29 (53.7) 0.037a 0.847

No 24 (44.4) 25 (46.3)
Daughters Yes 6 (11.1) 9 (16.7) 0.697a 0.404

No 48 (88.9) 45 (83.3)
Have you ever received education on cervical cancer from health personnel? † 
(Intervention n=54; Control n=54)
Mothers Yes 15 (27.8) 13 (24.1) 0. 193a 0.661

No 39 (72.2) 41 (75.9)
Do you know the symptoms of cervical cancer? † 
(Intervention n = 54; Control n = 54)
Mothers Yes 10 (18.5) 13 (24.1) 0. 497a 0.481

No 44 (81.5) 41 (75.9)
Have you ever had a Pap smear? † 
(Intervention n=54; Control n=54)
Mothers Yes 46 (85.2) 42 (77.8) 0. 982a 0.322

No 8 (14.8) 12 (22.2)
Is it possible to protect yourself from HPV?
Mothers Yes 43 (79.6) 42 (77.8) 0.055a 0.814

No 11 (20.4) 12 (22.2)
Daughters Yes 44 (81.5) 41 (75.9) 0.497a 0.481

No 10 (18.5) 13 (24.1)
Have you ever heard of the HPV vaccine?
Mothers Yes 15 (27.8) 10 (18.5) 1.301a 0.254

No 39 (72.2) 44 (81.5)
Daughters Yes 9 (16.7) 13 (24.1) 0.913a 0.339

No 45 (83.3) 41 (75.9)
Do you know who is given the HPV vaccine?
Mothers Yes 5 (9.3) 5 (9.3) 0.001a 1.000

No 49 (90.7) 49 (90.7)
Daughters Yes (0.0) 2 (3.7) c -

No 54 (100) 52 (96.3)
a: Pearson chi-square test, b: Fisher's exact test, c: Not analysed, †Only mothers’ answers, HPV: Human
papillomavirus.
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higher in group A compared to group B (p<0.05). In group
A, mothers reported various efforts to access the HPV
vaccine (Table 4).

Significant differences were observed between the groups
regarding mothers' reasons for not having their daughters
vaccinated (p<0.05) (Table 4). At the end of the study, only
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Table-2: Intergroup comparison of HBMS-HPVV and HPV-KS total scores at baseline and after the -intervention.

Participants Variables Intervention (n =54) Control (n=54) t-test p-value Effect Size
Mean±SD Median Mean±SD Median Cohen (d)

(Min.-Max.) (Min.-Max.)

Mothers Perceived Severity -2.24±2.91 -2.5 (-8-4) -1.02± 2.9 0 (-7-7) 1134a 0.044 0.420
Perceived Barriers -0.5±3.5 -0.5 (-8-10) -1.04±3.79 -1 (-8-10) 0.765b 0.446 0.148
Perceived Benefits -2.59±2.93 -3 (-9-5) -0.83±1.84 -1 (-5-3) 3.736b <0.001 0.719
Perceived Susceptibility -1.63±1.89 -2 (-5-3) -0.09±1.69 0 (-4-3) 804a <0.001 0.859
HPV-KS Total -3.67±2.56 -4 (-8-4) -0.65±1.78 0 (-4-3) 490a <0.001 1.370

Daughters Perceived Severity -3.26±3.85 -3 (-12-5) -1.19±3.54 -1 (-8-10) 1040a 0.010 0.560
Perceived Barriers -0.54±4.08 -1 (-11-9) -1.8±3.51 -1 (-9-11) 1.719b 0.089 0.331
Perceived Benefits -2.06±2.82 -3 (-9-5) -0.74±1.95 -1 (-5-3) 1007.5a 0.005 0.544
Perceived Susceptibility -1.52±2.15 -2 (-5-4) -0.17±1.96 0 (-5-4) 903.5a 0.001 0.656
HPV-KS Total -3.57±2.5 -3.5 (-8-2) -1.22±2.54 -1 (-7-4) 742a <0.001 0.933

HBMS-HPSS: Health Belief Model Scale for human papillomavirus and its Vaccination, HPV-KS: Human papillomavirus Knowledge Scale, a: Mann Whitney U test, b: Independent samples t test, SD: Standard
deviation, Min: Minimum value, Max: Maximum value. 

Table-3: Multiple comparisons of HBM-HPVV and HPV-KS total score by group and time.

Participants Variables Intervention Control Total Factor F p-value
(n = 54) (n = 54)

Median (Min.-Max.) Median (Min.-Max.) Median (Min.-Max.)

Mothers Perceived Severity Pre-test 12 (7 - 16) A 12 (5 - 16) A 12 (5 - 16) Group 4.08 0.043
Post-test 15.5 (10 - 16) B 13.5 (5 - 16) A 14 (5 - 16) Time 25.52 <0.001
Total 14 (7 - 16) 13 (5 - 16) 13 (5 - 16) Group*Time 4.08 0.043

Perceived Barriers Pre-test 11 (7 - 18) 11 (6 - 17) 11 (6 - 18) Group 2.13 0.144
Post-test 11 (7 - 20) 12.5 (6 - 18) 12 (6 - 20) Time 2.13 0.144
Total 11 (7 - 20) 12 (6 - 18) 11 (6 - 20) Group*Time 2.87 0.090

Perceived Benefits Pre-test 7 (3 - 12) A 7 (3 - 11) A 7 (3 - 12) Group 9.22 0.002
Post-test 10.5 (5 - 12) B 8 (3 - 12) A 9 (3 - 12) Time 29.86 <0.001
Total 9 (3 - 12) 8 (3 - 12) 8 (3 - 12) Group*Time 14.5 <0.001

Perceived Susceptibility Pre-test 5 (2 - 8) A 5 (2 - 8) A 5 (2 - 8) Group 8.17 0.004
Post-test 7 (4 - 8) B 5 (2 - 8) A 6 (2 - 8) Time 8.17 0.004
Total 6 (2 - 8) 5 (2 - 8) 6 (2 - 8) Group*Time 9.48 0.002

HPV-KS Total Pre-test 2.5 (0 - 7) A 3 (0 - 7) B 3 (0 - 7) Group 23.7 <0.001
Post-test 7 (2 - 9) C 4 (0 - 7) B 5 (0 - 9) Time 114.7 <0.001
Total 4 (0 - 9) 3.5 (0 - 7) 4 (0 - 9) Group*Time 71.3 <0.001

Daughters Perceived Severity Pre-test 10 (4 - 15) A 10 (6 - 16) A 10 (4 - 16) Group 9.19 0.002
Post-test 14 (6 - 16) B 11 (4 - 16) A 12.5 (4 - 16) Time 25.52 <0.001
Total 12 (4 - 16) 11 (4 - 16) 11 (4 - 16) Group*Time 9.19 0.002

Perceived Barriers Pre-test 11 (7 - 20) A 9 (5 - 20) B 10 (5 - 20) Group 8.17 0.004
Post-test 11 (7 - 18) A 11 (5 - 18) A 11 (5 - 18) Time 8.17 0.004
Total 11 (7 - 20) 10 (5 - 20) 11 (5 - 20) Group*Time 9.48 0.002

Perceived Benefits Pre-test 8 (3 - 11) A 7 (3 - 9) A 7 (3 - 11) Group 23.89 <0.001
Post-test 9 (6 - 12) B 7 (4 - 12) A 9 (4 - 12) Time 2.65 0.103
Total 9 (3 - 12) 7 (3 - 12) 8 (3 - 12) Group*Time 22.96 <0.001

Perceived Susceptibility Pre-test 4 (2 - 8) A 5 (2 - 8) A 4 (2 - 8) Group 0 1.000
Post-test 6 (4 - 8) B 5 (2 - 8) A 5 (2 - 8) Time 15.2 0.001
Total 5 (2 - 8) 5 (2 - 8) 5 (2 - 8) Group*Time 18.6 <0.001

HPV-KS Total Pre-test 1 (0 - 5) A 2 (0 - 6) A 2 (0 - 6) Group 2.65 0.103
Post-test 5 (0 - 8) B 3 (0 - 7) C 4 (0 - 8) Time 66.35 <0.001
Total 3 (0 - 8) 2 (0 - 7) 2.5 (0 - 8) Group*Time 71.66 <0.001

HBMS-HPSS: Health Belief Model Scale for human papillomavirus and its Vaccination, HPV-KS: Human papillomavirus Knowledge Scale, A-B-C: No difference is present between the interactions with the
same letter; F: Two-way robust variance analysis test statistics.
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1(1.85%) mother in the group A reported having
administered the first dose of the HPV vaccine to her
daughter.

Discussion
Today, the scope of protection against HPV and HPV-
related cancers includes enhancing knowledge and raising
awareness through health education, encouraging
participation in screening programmes, and promoting the
widespread adoption of HPV vaccination.2,15,16 The current
study found that health education had a positive impact
on knowledge, attitudes, beliefs, and behaviours related to
HPV infection and vaccination in both daughters and their
mothers. Among the daughters, the higher age and
educational levels in the control group at baseline were
considered advantageous for being in the control group.

Knowledge, attitudes, beliefs and behaviours regarding
HPV and related matters tend to improve with age and
educational level.1,2 The lower mean age and educational
level in the intervention group at the start of the study
served as an indicator of the reliability of the findings
obtained post-intervention. Similarly, the lack of difference
between the groups at baseline concerning potential
confounders further supported the reliability of the results
(Table 1).2,15

Health education programmes are strongly recommended
for adolescents and their parents, as they have a positive
impact on awareness, knowledge, attitudes and health
beliefs, ultimately preventing future HPV-related
cancers.15,24 Studies indicate that health education
improves health beliefs and increases HPV
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Table-4: Distribution of participants according to knowledge, intentions and behaviours regarding cervical cancer and HPV after the intervention.

Variables Intervention (n =108) Control (n = 108) t-test p-value
n (%) n (%)

Do you know how often the Pap smear should be performed? *
Mothers Yes 49 (90.7) 37 (68.5) 8.220a 0.004

No 5 (9.3) 17 (31.5)
Have you had a Pap smear in the last three months? *
Mothers Yes 23 (42.6) 19 (35.2) 0.623 a 0.430

No 31 (57.4) 35 (64.8)
Are you willing to have your daughter (for mothers)/yourself (for daughters) vaccinated with HPV?
Mothers Yes 35 (64.8) 19 (35.2) 9.615 b 0.008

No 4 (7.4) 9 (16.7)
Uncertain 15 (27.8) 26 (48.1)

Daughters Yes 27 (50.0) 21 (38.9) 6.350 b 0.042
No 3 (5.6) 12 (22.2)
Uncertain 24 (44.4) 21 (38.9)

Do you have any intention to have your daughter (for mothers)/yourself (for daughters) vaccinated with HPV?
Mothers Yes 23 (42.6) 5 (9.3) 15.621 a 0.001

No 31 (57.4) 49 (90.7)
Daughters Yes 45 (83.3) 49 (90.7) 1.313 a 0.252

No 9 (16.7) 5 (9.3)
Have you made any attempt to obtain the HPV vaccine in the last three months?
Mothers Yes 40 (74.1) 9 (16.7) 35.900 a 0.001

No 14 (25.9) 45 (83.3)
Daughters Yes 32 (59.3) 2 (3.7) 38.633b 0.001

No 22 (40.7) 52 (96.3)
What efforts have you made? *
Mothers’ Answers: Yes Tried to determine the price 21 (38.9) 3 (5.3) 17.357b 0.001

Reading on the internet 20 (37.0) 5 (9.3) 11.711b 0.001
Asked a nurse how to get the vaccine 16 (29.6) 2 (3.7) 13.067b 0.001
Asked a pharmacist how to get vaccine 16 (29.6) 3 (5.3) 10.794 b 0.002
Asked a   doctor how to get vaccines 10 (18.5) - 11.020 b 0.001

Why has your daughter not undergone HPV vaccination in the last three months? *
Mothers’ Answers: Yes The vaccine is unaffordable 36 (66.6) 3 (5.6) 43.706b 0.001

The vaccine is not covered by insurance 39 (72.2) 4 (7.4) 47.335b 0.001
The vaccine is not mandatory 10 (18.5) 1 (1.7) 8.199 b 0.008
Adverse effects  5 (9.3) 11 (20.4) 2.641 b 0.174
Lack of knowledge 4 (7.4) 48 (88.9) 71.802b 0.001

HPV: Human papillomavirus, a: Pearson’s chi-square test, b: Fisher’s exact test, *Only mothers’ answers.
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knowledge.19,20,32,33 Similar to the current study, Calo et al.
assessed the effectiveness of a weekly training programme
conducted in two sessions, followed by a four-week follow-
up.19 Their results revealed significant differences in
HPV-related knowledge, attitudes and beliefs between the
experimental and control groups.19 In a study conducted
in Sweden with 751 students, it was reported that after
face-to-face education provided by a school health nurse,
post-test assessments conducted three months later
indicated that students in the experimental group had
significantly better knowledge, awareness and beliefs
regarding HPV prevention and the HPV vaccine compared
to those in the control group.20 Likewise, Wang et al.
compared pre-test scores with three months post-
intervention scores33 and showed that the mean scores for
knowledge, perceived susceptibility, subjective norms, and
self-efficacy were significantly higher in the intervention
group compared to the control group. However, no
significant difference in perceived barriers scores was
reported between the two groups at the end of the 
follow-up.33

In contrast, some studies have reported that health
education may lead to confusion regarding the side effects
of the HPV vaccine.34 Although health education did not
affect participants' perceived barriers, it had a moderate to
strong impact on mothers' and daughters' perceptions of
severity, benefits, susceptibility, and HPV knowledge in the
current study. The data, obtained from robust analyses
evaluating group, time and group×time interactions,
supported the finding that health education influenced
mothers' and daughters' perceptions of severity, benefits,
susceptibility and HPV knowledge. In Turkiye, there is no
national HPV vaccination programme funded by the
government. In addition, HPV vaccine is too expensive in
the country, and millions of adolescents cannot access this
protection easily. As a result, health education may not
have had an impact on participants' perceptions of barriers.

At the end of the current study, the intervention group
demonstrated more positive intentions and behaviours
regarding Pap smear knowledge and HPV vaccination
compared to the control group (p<0.05). It has been
reported that health education on HPV and Pap smears for
the protection against cervical cancer has a significantly
positive impact on knowledge, awareness, beliefs and
attitudes, as well as vaccination intention and
rates.1,2,7,15,16,24,35 While there are studies arguing that
health education has a limited impact on vaccination
rates,2,8,13 others report that it positively influences aspects
such as intention, attitudes and beliefs, but does not affect
vaccination rates.17 In the current study, it was determined
that health education positively influenced knowledge,

attitudes, beliefs, intention and health behaviours  (p<0.05),
but did not have the desired effect on the rate of HPV
vaccination. The most frequently reported barrier was the
unaffordability of the vaccine. Similarly, factors such as
incorrect and inadequate knowledge about HPV
vaccination, fear of side effects, and unaffordability are
among the most frequently reported barriers against HPV
vaccination.2,26,36 Certain differences in the current results
compared to previous studies may stem from variations in
vaccination programmes across countries, differences in
the interventions conducted, the characteristics of the
populations involved, and varying follow-up periods.2,13

The current study has several limitations as only adolescent
daughters and their mothers were included, while
adolescent boys and fathers were excluded. Furthermore,
the follow-up period lasted only three months. Although
the research centres were affiliated with the same
university and located close to each other, the
randomisation of centres using the lottery method was a
limitation as it was not performed at the individual
participant level to minimise contamination bias arising
from potential interactions among participants within the
same centre. While this approach helped reduce
information exchange between the groups, it also
introduced limitations related to the randomisation
process that may have affected the balance between the
groups. Although the similarity of the centres strengthened
the internal validity of the study by reducing the risk of
selection bias, it may have limited the generalisability of
the findings to populations with differing socioeconomic
and cultural characteristics. Prospective studies that
provide health education to adolescent girls and their
mothers across different countries would facilitate cultural
comparisons.

Conclusion
Health education on protection from HPV and cervical
cancer had a positive impact on awareness, knowledge,
attitudes, beliefs and behaviours among adolescent
daughters and their mothers. However, it did not lead to
increased vaccination rates due to the unaffordability of the
vaccine. Planned education interventions could positively
influence community awareness, knowledge, attitudes and
beliefs, contributing to higher HPV vaccination rates.
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