
RESEARCH PAPER

The factors associated with maternal consent to human papillomavirus vaccination
among adolescents in Israel
Rana Shiblia and Shmuel Rishpona,b

aDepartment of Epidemiology, Haifa District Health Office, Haifa, Israel; bSchool of Public Health, University of Haifa, Haifa, Israel

ABSTRACT
Purpose: To evaluate the knowledge and attitudes toward the human papillomavirus (HPV) vaccine among
mothers of 8th graders in Israel, and to determine the factors associated with maternal consent to the HPV
vaccine.
Methods: We conducted a cross-sectional study among mothers of 8th grade students in 27 schools in
Haifa and Northern districts of Israel during the 2016–17 school year. Data were collected using
a structured telephone questionnaire.
Results: 313mothers answered the questionnaire (response rate = 91.8%). The mean knowledge level score
was low (3.96 points [out of 10] ±2.68). Knowledge level was positively associated with Jewish nationality,
being secular in religious practice and higher education. The attitude mean score was low-moderate (11.22
points [out of 18] ± 5.01). Attitude score was positively associated with Arab nationality. No significant
association was found between knowledge level and attitudes. According to multivariate analysis, mothers’
consent to the HPV vaccine was associated with the knowledge level score (OR = 0.82; 95%CI 0.68–0.98), the
attitude score (OR = 1.76; 95%CI 1.53–2.02) and nationality (OR = 27.86, 95%CI 3.41–227.56).
Conclusions: The knowledge level and attitudes toward the HPV vaccine were found to be unsatisfac-
tory with racial disparities between Arabs and Jews. Jewish mothers compared with Arab mothers,
mothers with a higher knowledge level or less positive attitudes were less likely to consent to the
vaccine. These findings could contribute toward adapting programs to the different Israeli sectors in
order to improve the rates of HPV vaccine receipt among adolescents.
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Introduction

Reports from countries with human papillomavirus (HPV)
vaccine programs indicate that the HPV vaccine reduces the
prevalence of cervical dysplasia, vaccine-related HPV-type
infections and the incidence of genital warts.1-4 Cervical can-
cer prevention and other HPV-related cancers are obvious
potential benefits, given that persistent infection is
a prerequisite for subsequent dysplasia and malignancies.

In Israel, the vaccine has been routinely offered free of
charge to all 8th grade girls (aged 12–13 years) since 2012,
as part of a publicly funded school-based vaccination pro-
gram. Since 2015 it has been offered free of charge to both
boys and girls in grade 8.5 In spite of the known benefits of
the HPV vaccine and the fact that it is publicly funded for all
8th graders, the national coverage rates for the HPV vaccine
are suboptimal (52% in the school year of 2016–17), com-
pared to the high coverage rates (≥95%) for other routine
vaccines offered in schools.6

A number of factors could influence parental decision-
making regarding consent to the HPV vaccine. Possible fac-
tors include: knowledge, attitudes, receipt of other routine
childhood immunizations and socio-demographic variables.7,8

In this study, we aimed to: 1) evaluate the level of knowl-
edge about and attitudes towards the HPV vaccine among
mothers of 8th grade boys and girls in Israel, and 2)

determine the factors associated with their decision to vacci-
nate their child against HPV.

Results

The study comprised of 313 mothers of 8th grade students
with an overall response rate of 91.8%. The study population
characteristics are summarized in Table 1.

Only 65.8% of the mothers consented to their children
receiving the HPV vaccine (54.3% and 98.8% among Jewish
and Arab mothers, respectively; p = .000), compared to 96.2%
who consented to other routine childhood vaccinations
(95.3% and 98.8% among Jewish and Arab mothers, respec-
tively; p = .197).

Knowledge about and attitudes towards the HPV vaccine

Of all the participants, 254 mothers (81.2%) were aware of
HPV, and 263 (84.0%) were aware of the HPV vaccine. The
majority of Jewish mothers (81.2%) were aware of the virus
compared to 37% of the Arab mothers (p = .000). All Jewish
mothers were aware of the vaccine compared to 38.3% of the
Arab mothers (p = .000).

The mean knowledge level score for the study population
was 3.96 points (out of 10) ± 2.68 (4.64 ± 2.22 and 1.99 ± 2.92

CONTACT Rana Shibli ranashibl.2808@gmail.com Haifa District Health Office, Government Complex, Palyam Ave. 15a, P.O. Box 800, Haifa 31999, Israel

HUMAN VACCINES & IMMUNOTHERAPEUTICS
2019, VOL. 15, NO. 12, 3009–3015
https://doi.org/10.1080/21645515.2019.1631139

© 2019 Taylor & Francis Group, LLC

https://crossmark.crossref.org/dialog/?doi=10.1080/21645515.2019.1631139&domain=pdf&date_stamp=2019-11-22


among Jewish and Arab mothers, respectively; p = .000). The
mean attitude score was 11.2 (out of 18) ± 5.01 (10.52 ± 5.04
and 13.17 ± 3.22 among Jewish and Arab mothers, respec-
tively; p = .000). The frequencies of responses to the knowl-
edge and attitude statements among the participants are
presented in Table 2.

Less than half of the mothers agreed with the statement
that the vaccine is safe. Among Jewish mothers, 37.1% agreed
with this statement, compared with 77.8% among Arab

mothers (p = .000). The level of trust in the Ministry of
Health’s statements regarding the effectiveness of the vaccine
and its safety among all mothers (Jewish and Arab) was
relatively low (68.1% and 55.9%, respectively). More Arab
than Jewish mothers agreed with the statement that they rely
on the Ministry of Health statements regarding the effective-
ness of the vaccine (87.7% and 61.2%, respectively; p = .000)
and its safety (80.2% and 47.4%,respectively; p = .000).

The factors that were found to be significantly associated
with the knowledge level according to the bivariate analysis
were nationality, religiosity, education level and age (Table 3).
No correlation was found between knowledge levels and atti-
tudes. According to the linear regression model, the socio-
demographic variables that remained positively predictive of
the knowledge level were Jewish nationality, being secular in
religious practice and a higher education level (Table 3).

The bi-variate analysis for characterizing factors associated
with the attitude score demonstrated only a significant asso-
ciation with nationality; the mean attitude score among Arab
mothers was higher than among Jewish mothers (13.17 ± 3.22
and 10.52 ± 5.04, respectively; p = .000) (Table 4).
Accordingly, no further multivariate analyses were performed.

Factors associated with the mothers’ consent to the HPV
vaccine

Results of the bi-variate analysis and of the multivariate logis-
tic regression model are presented in Table 5. The three
factors that remained, significantly associated to the mothers’
consent to the HPV vaccine using the logistic regression
model were the knowledge level, which was negatively asso-
ciated with the mother’s consent to the vaccine (OR = 0.82,
p = .036, 95%CI 0.68–0.98); the attitude level, which was
positively associated with the mother’s consent to the vaccine
(OR = 1.76, p = .000, 95%CI 1.53–2.02), and Arab vs. Jewish
nationality (OR = 27.86, p = .002, 95%CI 3.41–227.56).

Discussion

This study found a consent rate to the HPV vaccine of 65.8%
(54.3% among Jewish mothers and 98.8% among Arab
mothers). The rates obtained in our study are consistent
with the actual rates of HPV vaccine receipt in Jewish schools
(excluding ultra-orthodox schools) and Arab schools in Haifa
and the northern districts of Israel during the school year of
2016–17.6

The low knowledge level regarding the HPV vaccine is
surprising. Although the vaccine has been used in Israel for
almost a decade and has been part of the routine childhood
immunization program for over four years, a significant pro-
portion of the participants were unaware of HPV and the
HPV vaccine. This was more noticeable among Arab
women. The knowledge gap between Arab and Jewish
mothers was also observed in the results of the linear regres-
sion model, which demonstrated a significant positive asso-
ciation between a higher knowledge level and Jewish
nationality, higher education, and secularism. These findings
raise questions about the reasons for the existence of such
gaps and the responsibility of public health personnel in

Table 1. Study population characteristics.

Categorical characteristics n (%)
Nationality

Jewish 232 (74.1)
Arab 81 (25.9)

Religious observance
Secular 130 (41.5)
Observant 103 (32.9)
Religious 80 (25.6)

Education level
≤ 10 years 22 (7.0)
10–11 years 103 (32.9)
>12 years without academic degree 71 (22.7)
Academic degree 117 (37.4)

Place of residence
Urban 202 (64.5)
Rural 111 (35.5)

Gender (of the adolescent)
Male 153 (48.9)
Female 160 (51.1)

Continuous characteristics Mean (± SD)
Age (years) 42.9 (±4.8)

Table 2. Knowledge and attitudes toward HPV vaccine.

Questions exploring knowledge

Correct
answer,
n (%)

Is HPV transmitted by sexual contact? 194 (62.0)
Can HPV cause cervical cancer? 231 (73.8)
Can HPV cause genital warts? 111 (35.5)
Can HPV cause oropharyngeal cancer? 60 (19.2)
Can HPV cause anal cancer? 56 (17.9)
Can HPV cause bladder cancer? 25 (8.0)
Is the HPV vaccine recommended to

prevent cervical cancer in the future?
236 (75.4)

Is the HPV vaccine recommended to
prevent several types of cancer in the
future?

51 (16.3)

Is the HPV vaccine recommended to
prevent genital warts?

88 (28.1)

Who is given the HPV vaccine in 8th
grade: boys/girls/both?

186 (59.4)

Attitude statements
Agree
n (%)

Disagree
n (%)

Neutral
n (%)

The HPV vaccine is an effective vaccine 194 (62.0) 96 (30.7) 23 (7.3)
The HPV vaccine is a safe vaccine 149 (47.6) 98 (31.3) 66 (21.1)
You are concerned about the side effects

of the HPV vaccine
178 (56.9) 20 (6.4) 115 (36.7)

Your son/daughter is too young to get
the vaccine

118 (37.7) 59 (18.8) 136 (43.5)

It is important that your son/daughter
receive the HPV vaccine

196 (62.6) 47 (15.0) 70 (22.4)

You rely on the Ministry of Health
statements regarding the vaccine’s
effectiveness

213 (68.1) 44 (14.1) 56 (17.9)

You rely on the Ministry of Health
statements regarding the safety of the
vaccine

175 (55.9) 57 (18.2) 81 (25.9)

Your son/daughter may be infected with
HPV at some point

149 (47.6) 79 (25.2) 85 (27.2)

Your child may suffer from HPV-related
diseases at some point

137 (43.8) 85 (27.2) 91 (29.1)
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general and School Health Services in particular, regarding
improving public awareness and knowledge of the HPV vac-
cine, and reducing the knowledge gap between the different
social sectors. The basis of any medical service, including

vaccinations, is founded upon providing information and
making it accessible to the target audience, regardless of the
association between the knowledge level and consent to the
vaccine.

Table 3. Factors associated with the knowledge level regarding HPV vaccine.

a. Bi-variate analysis

Categorical independent variables Knowledge score mean (± SD) 95% CI for mean F df P
Nationality 72.52 311 0.000

Jewish 4.64(±2.22) 4.36–4.93
Arab 1.99(±2.92) 1.34–2.63

Religious observance 13.19 310 0.000
Secular 4.81(±2.53) 4.37–5.25
Observant 3.59(±2.68) 3.07–4.12
Religious 3.04(±2.53) 2.47–3.60

Education level 12.78 309 0.000
≤ 10 years 1.82(±2.36) 0.77–2.87
10–11 years 3.76(±2.38) 3.29–4.22
>12 years without academic degree 3.30(±2.57) 2.69–3.90
Academic degree 4.93(±2.68) 4.44–5.42

Place of residence 1.31 311 0.253
Urban 3.83(±2.61) 3.46–4.19
Rural 4.19(±2.78) 3.66–4.71

Gender (of the adolescent) 0.006 311 0.938
Male 3.97(±2.89) 3.50–4.43
Female 3.94(±2.46) 3.66–4.71

Continuous independent variables Pearson’s r P

Age 0.188 0.001
Attitudes 0.063 0.263

b. Results of the linear regression model

Independent Variables B 95% CI for B β t P
(constant) 5.41 2.57–8.26 0.09 3.75 0.000
Age 0.05 −0.01–0.12 0.09 1.73 0.086
Nationality* −2.03 −2.70- −1.35 −0.34 −5.90 0.000
Religious observance **

Observant −0.39 −1.05- −0.26 −0.07 −1.18 0.240
Religious −1.07 −1.76- −0.37 −0.18 −3.02 0.003

Education***
≤ 10 years −1.84 −2.97- −0.72 −0.18 −3.23 0.001
10–11 years −0.77 −1.42- −0.11 −0.13 −2.30 0.022
>12 years without academic degree −1.26 −1.96- −0.57 −0.20 −3.57 0.000

*Arab vs. Jewish
**Dummy variable. Reference category – secular
*** Dummy variable. Reference category – academic degree

Table 4. Bi-variate analysis to identify factors associated with the attitudes towards HPV vaccine.

Categorical Independent variables Attitude score mean(±SD) 95%CI for mean F df P

Nationality 10.35 311 0.000
Jewish 10.52(±5.04) 9.87–11.17
Arab 13.17(±3.22) 12.46–13.88

Religious observance 2.10 310 0.125
Secular 10.83(±5.18) 9.83–11.73
Observant 12.01(±4.42) 11.15–12.87
Religious 10.85(±4.45) 9.86–11.84

Education level
≤ 10 years 12.68(±3.93) 10.94–14.43 1.57 309 0.197
10–11 years 11.67(±4.42) 10.81–12.53
>12 years without academic degree 11.06(±4.97) 9.88–12.53
Academic degree 10.66(±5.05) 9.73–11.58

Place of residence 3.27 311 0.071
Urban 11.58(±4.84) 10.91–12.25
Rural 10.57(±4.61) 9.70–11.43

Gender (of the adolescent) 2.22 311 0.137
Male 11.63(±4.69) 10.88–12.38
Female 10.83(±4.83) 10.08–11.59

Continuous independent variables Pearson’s r P

Age −0.071
0.063

0.223
Knowledge 0.263
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The mean attitude score towards the HPV vaccine was not
high (11.22 [out of 18 points] ± 5.01).

While only 37.1% of Jewish mothers agreed with the state-
ment that the vaccine was safe and 47.4% said that they rely
on the Ministry of Health’s statements regarding the safety of
the vaccine, 77.8% and 80.2%, respectively, of Arab mothers
agreed with both these statements. It seems that the high level
of trust in the Ministry of Health among Arabs in general has
led to a higher level of trust in the safety of the HPV vaccine
in particular. It is important to note that the skepticism
regarding the safety of the HPV vaccine among the mothers
is contrary to the ongoing scientific evidence of its high safety
level.9

Communicating the high safety profile of the vaccine poses
a challenge for public health services. There is a need to
develop a suitable, appropriate program that is able to pene-
trate the target audience and to convince the public of the
advantages of the vaccine.

Interestingly, “nationality” was the only socio-demographic
variable that was significantly associated with the attitude
score. This difference between Arabs and Jews is not entirely
understood. Our hypothesis is that the more positive attitude
of Arab mothers toward the HPV vaccination program and
their resistance to the negative messages distributed around
the vaccine is apparently due to less exposure to the “vaccine
opponents” compared with Jewish mothers, less exposure to
different media channels and social media, and a higher level
of trust in the recommendations of the Ministry of Health.
Further research is needed to examine the reasons for these
differences between the two sectors.

The factors that were significantly and independently asso-
ciated with the mothers’ consent to the HPV vaccine were the
attitude score, knowledge level and nationality. The positive
association between positive attitudes and consent to the HPV
vaccine was expected and has been demonstrated in previous
studies.10,11 However, a surprising finding was the negative
association between the higher knowledge level about the

HPV vaccine and the mothers’ consent to the vaccine. This
is contrary to the findings of previous studies, some of which
indicated a positive association between the knowledge level
and HPV vaccine uptake,10,12,13 and others that did not.14,15

A recent study about ethnic and racial disparities in HPV
vaccination in the United States found that any level of
HPV knowledge among the Afro-American population
decreased their willingness to vaccinate when compared with
those who had no knowledge.16 Furthermore, according to
another recent study about the factors associated with HPV
vaccination across the United States, United Kingdom and
Australia, it was found that the correlation between HPV
knowledge level and HPV vaccination status was non-linear;
parents with very low and very high knowledge scores were
less likely to vaccinate their daughters.17

It is possible that this discrepancy found in the current
study between a higher level of knowledge and the probability
of consent to the HPV vaccine is related to the “learning”
process about the vaccine, meaning that those mothers with
higher levels of knowledge were exposed to more information
about the vaccine, which in part could have been unreliable
thus generating opposition to the vaccine. This issue was not
examined in the present study.

The third factor found to be strongly associated with the
mothers’ consent to the HPV vaccine was “nationality”. This
finding is in line with other previous studies which found
ethnic differences in the HPV vaccine uptake rates,16,18,19

Coverage rates of routine childhood immunizations in Israel
are higher by about 3% among Arabs than among Jews, but in
the context of the HPV vaccine, this difference was even more
pronounced and exceeded 40%.6 Compared with Jewish par-
ents, Arab parents across the board tend to adopt the recom-
mendations of the Ministry of Health in the context of routine
immunizations. Despite this, it is important to carefully inter-
pret this finding because this study was conducted only in the
Haifa and northern districts of Israel. According to the
Ministry of Health reports, since its inclusion in the routine

Table 5. Factors associated with the mothers’ consent to the HPV vaccine.

a. Bi-variate analysis

Continuous independent variables Consent to HPV vaccine Mean (±SD) Refusal to HPV vaccine Mean(± SD) df F P
Knowledge level 3.70(±2.91) 4.44(±2.10) 311 5.39 0.021
Attitudes 13.67(±3.25) 6.51(±3.56) 311 319 0.000
Age, years 42.72(±4.95) 43.40(±4.33) 296 1.39 0.240

Categorical independent variables OR 95% CI P

Place of residence 0.83 0.51–1.35 0.457
Gender 1.21 0.77–1.93 0.475
Nationality* 67.30 9.21–491.87 0.000
Religious observance - - 0.008
Education level - - 0.104
The receipt of other routine childhood vaccinations 10.52 2.26–48.92 0.001
The adolescent’s willingness to receive the HPV vaccine - - 0.000

b. Results of the multivariate logistic regression model

Independent variables OR 95% CI P
Knowledge level 0.82 0.68–0.98 0.036
Attitudes 1.76 1.53–2.02 0.000
The receipt of other routine childhood vaccinations 12.61 0.58–272.57 0.106
The adolescent’s willingness to receive the HPV vaccine 1.09 0.84–1.42 0.506
Nationality* 27.86 3.41–227.56 0.002
Religious observance 1.18 0.74–1.96 0.460

*Arab vs. Jew
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vaccination program the HPV vaccine coverage rates among
Arab 8th graders in the Haifa and northern districts were
above 90%. This picture is very different among Arabs in
East Jerusalem and among Bedouin in the south of Israel,
where the HPV vaccine coverage rates are very low.6 The
reasons for these differences within Arab society in Israel
are not fully understood and to the best of our knowledge
have not yet been evaluated.

Several studies found an association between religiosity
and parents’ intention to vaccinate their children against
HPV.20,21 However, the association between religiosity levels
and the consent to HPV vaccine receipt was not demonstrated
in our study, although it is known that the HPV vaccine
coverage rates in the Jewish secular schools in Israel are
higher than in the Jewish religious schools.6 Apparently, this
association was not demonstrated in the current study, since
25% of the study population were Arab mothers, most of
whom were religious or observant, and those, like the secular
Arab mothers, consented to the vaccine. In addition, it should
be remembered that the definition of religious observance is
different between Arabs and Jews, and therefore this consti-
tutes an additional limitation in interpreting our results.

To the best of our knowledge, this is the first study to
evaluate the level of knowledge, attitudes, and factors asso-
ciated with parental consent to HPV vaccine receipt in 8th
graders in Israel since inclusion of the vaccine into the routine
vaccination program for both boys and girls.

The study has some limitations: 1. Since it is a cross-sectional
study, the temporal relationship between the mothers’ consent to
the HPV vaccine and the independent variables (mainly knowl-
edge level and the attitudes) cannot be assessed, and therefore
causality cannot be concluded. 2. The information on consent to
the HPV vaccine and other routine vaccinations was collected on
the basis of maternal statements. However, these were consistent
with the actual vaccine coverage rates according to Ministry of
Health reports, and support the validity of the mothers’ state-
ments in this context. 3. The questionnaire did not include
questions about the sexual behavior among adolescents and
any possible effect of the HPV vaccine receipt on such behavior.
This point may have a potential impact on the mothers’ consent
to the HPV vaccine. Such questions were not included in the
questionnaire since they were not considered to be culturally
appropriate for all the study population and could have pro-
duced inadequate telephone response rates. 4. The study was
conducted in only 2 of the 6 districts in Israel. Nevertheless, the
population in these areas is sufficiently diverse and includes
most of the subgroups of Israeli society. In addition, the study
was designed so that the representation of the Jewish and Arab
sectors would be proportional to that of the general population
enabling the results to be applied to the majority of Israelis. 5.
The study did not include mothers of children from ultra-
orthodox schools, and therefore it is not possible to draw con-
clusions about this subsection of the population. 6. The small
sample size limited us from conducting more powerful statistical
analyses related to the study subgroups.

In conclusion, there is a need to improve the knowledge
level about the HPV vaccine and to reduce gaps in this
context between the various population groups in Israel.
This process should be part of a unique program that corrects

misconceptions about the HPV vaccine, highlights its benefits
and safety, which in turn could improve attitudes towards the
vaccine and ultimately increase its acceptance rate. The
emphasis of these programs should be adapted to the sector
in which they are implemented, namely, on improving the
level of knowledge and awareness of the HPV vaccine among
Arab parents, while placing an emphasis on improving the
attitude of Jewish parents toward the vaccine.

Methods

Study design

A cross-sectional study was conducted among mothers of
8th graders in Jewish and Arab schools in Haifa and
Northern districts of Israel, during the school year begin-
ning September 2016 through June 2017. Twenty-seven
junior high schools (14 Jewish secular, 6 Jewish religious
and 7 Arab schools) were recruited for the study. Ultra-
orthodox Jewish (Haredi) schools were excluded from the
study. The schools were selected by a multi-stage cluster-
sampling process in order to enable representation of each
sector according to its proportion in the general Israeli
population. One 8th grade class was selected randomly
from each school. Phone numbers of households were
obtained through the School Health Services (n = 736).
Mothers were contacted (by telephone) after the first dose
of the HPV vaccine had been offered to their child. Mothers
who answered the phone call (after a maximum of 3
attempts) received an explanation about the study and
were invited to participate in the survey (n = 341).

Data collection and variable definitions

Data were collected using a telephone questionnaire with
close-ended questions. The questionnaire was developed by
a research team based on literature reviews and other ques-
tions that were developed according to the study aims. Four
experts in the field were asked to evaluate whether the ques-
tionnaire adequately and sufficiently assessed the study
domain of interest. They agreed that it was a valid measure-
ment tool (content and consensual validity). A pre-test of the
questionnaire was performed among 15 mothers to ensure
comprehension and feasibility. Adjustments were made
accordingly. Cronbach’s alpha coefficients were calculated
for the knowledge level and attitude scales (0.82 and 0.83,
respectively) and indicated a good internal consistency. The
questionnaire included 32 questions regarding the different
study variables:

1. Socio-demographic and professional characteristics (8
questions).

2. Awareness of HPV and the HPV vaccine (2 “yes/no”
questions).

3. Knowledge level about the HPV vaccine: a score was
calculated based on responses to 10 questions addres-
sing the mode of HPV transmission, HPV-related dis-
eases and the HPV vaccine recommendations (response
categories: yes/no/do not know) (Table 2). Each correct
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answer was counted as a single point (score
range, 0–10).

4. Attitudes towards the HPV vaccine: a score was calcu-
lated based on responses to 9 statements on a 3-point
Likert scale assessing the mothers’ attitudes toward the
HPV vaccine safety and its effectiveness, the adolescent’s
risk to get infected with HPV and to suffer from HPV-
related diseases, the recommended age for getting the
vaccine and the importance of its receipt (response
categories: agree/neutral/disagree) (Table 2). A higher
score expressed a more positive attitude towards the
HPV vaccine (score range, 0–18).

Mothers who were not aware of HPV or the HPV
vaccine received brief information about the virus and the
vaccine and were asked to respond to the attitude items.

5. The mother’s consent to the HPV vaccine (1 yes/no
question).

6. The receipt of routine childhood vaccinations (other
than the HPV vaccine). This was examined according
to the mother’s statement (response categories: the child
either received all other recommended vaccines or did
not receive all of them due to parental refusal) (1
question).

7. The adolescent’s willingness to receive the HPV vaccine.
This was examined according to the mother’s statement
(response categories: the adolescent wanted to receive
the vaccine, did not want to receive the vaccine, he/she
was neutral towards its receipt or did not know) (1
question).

The telephone questionnaires were conducted during March
through May, 2017.

Statistical analysis

Statistical analysis was conducted using SPSS software (ver-
sion 23). To examine whether the mean scores of the knowl-
edge level and attitudes were associated with the participants’
categorical characteristics, a one-way analysis of variables
(ANOVA) was performed. A Pearson’s correlation was con-
ducted to examine the association between knowledge levels
and attitudes, as well as between each of them and the parti-
cipants’ continuous characteristics.

To identify the variables independently associated with the
knowledge level and attitude scores, we conducted a linear
regression analysis.

To determine the association between the variable: “the
mothers’ consent to the HPV vaccine” and knowledge level,
attitude score and the continuous participants’ characteristics,
a Pearson’s correlation was conducted. To determine its asso-
ciation with the categorical participants’ characteristics and
the categorical characteristics: “the receipt of other routine
childhood vaccinations” and “the adolescent’s willingness to
receive the HPV vaccine”, a chi-square test (x2) was
performed.

To identify the factors independently associated with the
variable: “the mothers’ consent to the HPV vaccine”, we
conducted a logistic regression model.

Variables that were included in each of the regression
models were those that had significant associations with the
dependent variables in the bi-variate tests.

At the stage of processing the data in order to characterize
the factors associated to the mothers’ consent to the HPV
vaccine, the attitude score of mothers who were not aware of
the HPV vaccine or the virus was defined in SPSS as a missing
value. These values were treated by using the regression
imputation technique.

Results were considered significant at p < .05 or when the
95% CI did not include 1.0.

Ethical considerations

The study was approved by the Ethics Committee of the
University of Haifa, and received approvals from the Directors
of the Institutions in which the study was conducted.

Acknowledgments

We would like to thank Mrs Safa Shehadeh for performing the statistical
analysis of the study, the Health School Service nurses in the Haifa and
northern districts for their collaboration, and Dr Marwa Matanis for her
contribution to the data collection.

Disclosure of potential conflicts of interest

No potential conflicts of interest were disclosed.

Funding

This research did not receive any specific grant from funding agencies in
the public, commercial, or not-for-profit sectors.

References

1. Powell SE, Hariri S, Steinau M, Bauer HM, Bennett NM,
Bloch KC, Niccolai LM, Schafer S, Unger ER, Markowitz LE.
Impact of human papillomavirus (HPV) vaccination on HPV
16/18-related prevalence in precancerous cervical lesions.
Vaccine. 2012;31:109–13. doi:10.1016/j.vaccine.2012.10.092.

2. Baldur-Felskov B, Dehlendorff C, Munk C, Kjaer SK. Early impact
of human papillomavirus vaccination on cervical neoplasia–
nationwide follow-up of young Danish women. J Natl Cancer
Inst. 2014;106:djt460. doi:10.1093/jnci/dju061.

3. Markowitz LE, Hariri S, Lin C, Dunne EF, Steinau M,
McQuillan G, Unger ER. Reduction in human papillomavirus
(HPV) prevalence among young women following HPV vaccine
introduction in the United States, national health and nutrition
examination surveys, 2003–2010. J Infect Dis. 2013;208:385–93.
doi:10.1093/infdis/jit192.

4. Nsouli-Maktabi H, Ludwig SL, Yerubandi UD, Gaydos JC.
Incidence of genital warts among U.S. service members before
and after the introduction of the quadrivalent human papilloma-
virus vaccine. MSMR. 2013;20:17–20.

5. Israeli Ministry of Health. Vaccines for babies and children. 2017
[accessed 2017 Aug 1]. http://www.health.gov.il/Subjects/preg
nancy/Childbirth/Vaccination_of_infants/Pages/Papilloma.aspx.

6. Israeli Ministry of Health. The national vaccine registry. Coverage
rates of routine childhood vaccinations; 2017.

7. Kessels SJ, Marshall HS, Watson M, Braunack-Mayer AJ,
Reuzel R, Tooher RL. Factors associated with HPV vaccine uptake
in teenage girls: a systematic review. Vaccine. 2012;30:3546–56.
doi:10.1016/j.vaccine.2012.03.063.

3014 R. SHIBLI AND S. RISHPON

http://dx.doi.org/10.1016/j.vaccine.2012.10.092
http://dx.doi.org/10.1093/jnci/dju061
http://dx.doi.org/10.1093/infdis/jit192
http://www.health.gov.il/Subjects/pregnancy/Childbirth/Vaccination_of_infants/Pages/Papilloma.aspx
http://www.health.gov.il/Subjects/pregnancy/Childbirth/Vaccination_of_infants/Pages/Papilloma.aspx
http://dx.doi.org/10.1016/j.vaccine.2012.03.063


8. Holman DM, Benard V, Roland KB, Watson M, Liddon N,
Stokley S. Barriers to human papillomavirus vaccination among
US adolescents: a systematic review of the literature. JAMA
Pediatr. 2014;168:76–82. doi:10.1001/jamapediatrics.2013.2752.

9. Angelo MG, Zima J, Tavares Da Silva F, Baril L, Arellano F. Post-
licensure safety surveillance for human papillomavirus-16/18-AS
04-adjuvanted vaccine: more than 4 years of experience.
Pharmacoepidemiol Drug Saf. 2014;23:456–65. doi:10.1002/
pds.3593.

10. Allen JD, Othus MKD, Shelton RC, Li Y, Norman N, Tom L, Del
Carmen MG. Parental decision making about the HPV vaccine.
Cancer Epidemiol Biomarkers Prev. 2010;19:2187–98.
doi:10.1158/1055-9965.EPI-10-0217.

11. Ogilvie G, Anderson M, Marra F, McNeil S, Pielak K, Dawar M,
McIvor M, Ehlen T, Dobson S, Money D, et al. A population
based evaluation of a publicly funded, school-based HPV vaccine
program in British Columbia, Canada: parental factors associated
with HPV vaccine receipt. PLoS Med. 2010;7:e1000270.
doi:10.1371/journal.pmed.1000270.

12. Hughes J, Cates JR, Liddon N, Smith JS, Gottlieb SL, Brewer NT.
Disparities in how parents are learning about the human papillo-
mavirus vaccine. Cancer Epidemiol Biomarkers Prev.
2009;18:363–72. doi:10.1158/1055-9965.EPI-08-0418.

13. Thompson EL, Rosen BL, Vamos CA, Kadono M, Daley EM.
Human papillomavirus vaccination: what are the reasons for
non-vaccination among U.S. adolescents? J Adolesc Health.
2017;61:288–93. doi:10.1016/j.jadohealth.2017.05.015.

14. Brewer NT, Gottlieb SL, Reiter PL, Phal S, Sichan K, Stein E,
Evans J, Maher L, Kaldor J, Vun MC, et al. Longitudinal predic-
tors of human papillomavirus vaccine initiation among adolescent

girls in a high-risk geographic area. Sex Transm Dis.
2011;38:197–204. doi:10.1097/OLQ.0b013e3182000e47.

15. Polonijo AN, Carpiano RM. Social inequalities in adolescent human
papillomavirus (HPV) vaccination: a test of fundamental cause theory.
Soc Sci Med. 2013;82:115–25. doi:10.1016/j.socscimed.2012.12.020.

16. Otanez S, Torr BM. Ethnic and racial disparities in HPV vaccina-
tion attitudes. J Immigr Minor Health. 2017 Dec 20. doi:10.1007/
s10903-017-0685-2.

17. Nickel B, Dodd RH, Turner RM, Waller J, Marlow L, Zimet G,
Ostini R, McCaffery K. Factors associated with the human papil-
lomavirus (HPV) vaccination across three countries following
vaccination introduction. Prev Med Rep. 2017;8:169–76.
doi:10.1016/j.pmedr.2017.10.005.

18. Cook RL, Zhang J, Mullins J, Kauf T, Brumback B, Steingraber H,
Mallison C. Factors associated with initiation and completion of
human papillomavirus vaccine series among young women
enrolled in medicaid. J Adolesc Health. 2010;47:596–99.
doi:10.1016/j.jadohealth.2010.09.015.

19. Chao C, Velicer C, Slezak JM, Jacobsen SJ. Correlates for human
papillomavirus vaccination of adolescent girls and young women
in a managed care organization. Am J Epidemiol.
2010;171:357–67. doi:10.1093/aje/kwp365.

20. Barnack JL, Reddy DM, Swain C. Predictors of parents’ willing-
ness to vaccinate for human papillomavirus and physicians’ inten-
tions to recommend the vaccine. Womens Health Issues. 2010
Jan-Feb;20(1):28–34. doi:10.1016/j.whi.2009.08.007.

21. Sadigh G, Dempsey AF, Ruffin M 4th, Resnicow K, Carlos RC.
National patterns in human papillomavirus vaccination: an ana-
lysis of the national survey of family growth. Hum Vaccin
Immunother. 2012 Feb;8(2):234–42. doi:10.4161/hv.18456.

HUMAN VACCINES & IMMUNOTHERAPEUTICS 3015

http://dx.doi.org/10.1001/jamapediatrics.2013.2752
http://dx.doi.org/10.1002/pds.3593
http://dx.doi.org/10.1002/pds.3593
http://dx.doi.org/10.1158/1055-9965.EPI-10-0217
http://dx.doi.org/10.1371/journal.pmed.1000270
http://dx.doi.org/10.1158/1055-9965.EPI-08-0418
http://dx.doi.org/10.1016/j.jadohealth.2017.05.015
http://dx.doi.org/10.1097/OLQ.0b013e3182000e47
http://dx.doi.org/10.1016/j.socscimed.2012.12.020
http://dx.doi.org/10.1007/s10903-017-0685-2
http://dx.doi.org/10.1007/s10903-017-0685-2
http://dx.doi.org/10.1016/j.pmedr.2017.10.005
http://dx.doi.org/10.1016/j.jadohealth.2010.09.015
http://dx.doi.org/10.1093/aje/kwp365
http://dx.doi.org/10.1016/j.whi.2009.08.007
http://dx.doi.org/10.4161/hv.18456

	Abstract
	Introduction
	Results
	Knowledge about and attitudes towards the HPV vaccine
	Factors associated with the mothers’ consent to the HPV vaccine

	Discussion
	Methods
	Study design
	Data collection and variable definitions
	Statistical analysis
	Ethical considerations

	Acknowledgments
	Disclosure of potential conflicts of interest
	Funding
	References

