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Introduction: Human Papillomavirus (HPV) is a widespread sexually transmitted
infection and a leading cause of cervical cancer. Although there is a significant
HPV prevalence in Ethiopia, yet the uptake of the HPV vaccine remains low.
This study aimed to assess the level of caregivers’ willingness to vaccinate their
daughters against the human papilloma virus and associated factors in
Jimma town.

Methods: A community-based cross-sectional study was conducted from June
1-30, 2023. A total of 471 study participants were selected using multi-stage
sampling techniques. Data was collected using an interviewer-administered
questionnaire. Binary and multiple logistic regression analyses were done to
identify associated factors, and the adjusted odds ratio and 95% confidence
interval were computed. A value p of <0.05 was used to determine
statistical significance.

Results: About 82.4% (95% Cl: 79.0-86.0) of caregivers indicated a willingness to
have their daughters vaccinated. Having college education or above (AOR:3.31,
95%Cl:1.02-10.8), good knowledge of the HPV vaccine (AOR:2.25, 95%
Cl:1.05-4.85), good knowledge of sexually transmitted infections (STls)
(AOR:2.04, 95%Cl: 1.09-3.82), good knowledge of cervical cancer (AOR:2.50,
95%Cl:1.31-4.77) and a positive attitude towards the vaccine (AOR:4.03, 95%
Cl: 2.26-7.22), were associated with willingness.

Discussion: The majority of caregivers were willing to vaccinate their daughters
against HPV. Caregivers who had higher education, good knowledge about the
HPV vaccine, cervical cancer, and STls, as well as positive attitudes towards the
vaccine, were more likely to be willing to vaccinate. Efforts should be made to
educate caregivers about the vaccine, cervical cancer, and STIs while
promoting positive attitudes.
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Introduction

Human papillomavirus (HPV) is a virus that can infect the skin
and mucous membranes in the nose, throat, and genitals. It causes
malignancies in the cervix, anus, penis, oropharynx, and vagina (1).
The percentage of women with HPV varied in different parts of the
world, ranging from 3% in Australia/New Zealand and the United
States to 26% in sub-Saharan African countries (SSA) in 2017 (2).
In 2022, countries in the SSA had an HPV prevalence rate of 34%
(3). High-risk HPV types, such as 16, 18, and others, are associated
with 99% of cervical precancers globally (4). The fourth most
frequent cancer in women worldwide is cervical cancer. In 2020,
low- and middle-income countries accounted for almost 90% of
global new cases and fatalities (5). Globally, 604,000 new cases of
cervical cancer and 342,000 deaths were reported in 2020 and
SSA countries have the greatest rates of regional incidence and
mortality, with particularly high rates in Eastern Africa (6). The
rising prevalence of HPV infections and the burden of cervical
cancer in Ethiopia make it a public health concern. In Ethiopia,
cervical cancer is the second-most common type of cancer and
there are 36.9 million women who are at risk of cervical cancer.
In Ethiopia, statistics showed that 7,445 women are diagnosed
with cervical cancer each year, and 5,338 of them die from the
adisease (7, 8).

HPV vaccination, pre-cancer screening, and treatment of pre-
cancerous lesions are all cost-effective interventions that can
significantly reduce the burden of cervical cancer (9-11)
However, for several reasons, public acceptance has lagged (12,
13). The World Health Organization (WHO) recommends a
one- or two-dose schedule of HPV vaccination for girls aged 9-
14 and 15-20 years and two doses for women over 21 years.
Girls between the ages of 9 and 14 are the main target of
immunization (14). The coverage of the first HPV vaccine dose
decreased from 25% to 15% between 2019 and 2021. As a result,
3.5 million more girls failed to receive vaccines (14). Despite the
HPV vaccine being accessible for years, dosage completion in
SSA countries is still as low as 20% (15). The HPV vaccine was
introduced in Ethiopia in December 2018 with a focus on
14-year-old girls with the support of the Global Alliance for
Vaccines and Immunization (GAVI) (16). Despite the fact that
the Ethiopian Federal Ministry of Health (17) has been working
on several preventative and treatment measures, including
integrating cervical cancer screening and treatment into
healthcare services for women (18), the HPV vaccine uptake in
Ethiopia is much lower than the WHO goal. This shows a large
gap that needs to be closed to reach the WHO’s goal of
eliminating cervical cancer (19, 20). Caregivers’ willingness to
have their children vaccinated is critical to the uptake of the
HPV vaccine since the success of vaccination depends on
caregivers’ willingness to vaccinate their daughters. To reach all
eligible girls in Ethiopia, the vaccine is predominantly
administered through a school-based strategy (16). Studies
conducted in Ethiopia assessed several factors that affect parental
willingness. However, factors like the father’s approval for
vaccination, knowledge of STIs, and health beliefs regarding

cervical cancer were not studied, which may influence caregivers’
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willingness and there was no study conducted in this study area.
So, this study examined the association of those factors with the
caregivers’ willingness to vaccinate their daughters in Jimma
town, southwest Ethiopia.

Materials and methods
Study area and period

The study was carried out in Jimma Town, which is Jimma
Zone’s capital city. It is one of the towns in the regional state of
Oromia region in southwest Ethiopia, located 352 kilometers
from Addis Ababa. It is located at a height of roughly 1,780
meters above sea level (21). For administrative reasons, the town
is divided into 17 kebeles. In the 2015 Ethiopian calendar, the
total population of the town was 241,372, according to the data
obtained from the Jimma town health office (unpublished). One
teaching specialized hospital (Jimma Medical Center), one
primary hospital (Shanan Gibe General Hospital), five health
centers, and numerous private clinics are providing health care
services to the population of the town (22). The study was
conducted from June 1-30, 2023.

Study design

A community-based cross-sectional study was employed.

Population

All caregivers in Jimma town with daughters in the age range of
9-14 years were the source of population, while all caregivers
having daughters in the age group of 9-14 years in the selected
Kebeles were considered as study populations. Caregivers having
daughters in the age group of 9-14 years who lived permanently
in the study area (for more than 6 months) were included in
the study.

Sample size determination

The sample size was calculated by using OpenEpi Info version
7.2 software for each specific objectives. Accordingly, the largest
sample size of the objective was taken as the final sample size of
the study. Therefore, the sample size for this particular study was
471 individuals.

Sampling procedure

The study participants were selected using a multistage
sampling method. First, Keble was selected using a simple
random sampling technique. Among a total of 17 kebeles in
Jimma town, 30% (5 kebeles) were selected. Second, a systematic
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random sampling technique was used to select households with
daughters aged 9-14 from the selected kebele by considering
proportional allocation. The sampling interval was determined by
dividing the total households with daughters aged 9-14 from the
selected kebele by the total sample size. The first participant was
selected randomly by a lottery method from 1 to 7, and the next
respondent was chosen at regular intervals (every 7th household).
When each household,
participants were informed that one of them could provide

there were two caregivers from
information and selected by lottery method for the study. On the
condition that study participants were not available at the first
visit, this household was revisited once on the same day or the
following day. If not available again, the study participant was

considered a non-respondent.

Data collection tools and procedures

Data were collected by the structured interviewer-administered
questionnaire that was developed after an extensive review of
relevant literature (23-31). The tools contained structured
questions in nine sections: sociodemographics, knowledge of
HPV and HPV vaccine, knowledge of cervical cancer, knowledge
of STIs, attitude towards HPV vaccination, reproductive health
characteristics, health beliefs towards cervical cancer, father
consent, and caregiver willingness for HPV vaccination. Ten
health extension workers were recruited as data collectors, with
two supervisors who could speak local languages. Each interview
was carried out in a private, quiet setting within the home and

lasted approximately 20 min.

Study variables

Dependent variable
o Caregiver’s Willingness.

Independent variables

Socio-demographic  variables, knowledge-related factors,
approval of fathers, attitude, reproductive health-related factors

and health beliefs towards cervical cancer.

Measurement and definition of terms

Knowledge

For each questionnaire, overall knowledge was determined by
summing up the total number of correct responses and
comparing that to a defined threshold; answering above the seted
threshold indicated good knowledge, while answering below
denoted poor knowledge. The HPV infection questionnaire had 8
questions. Participants who answered more than four questions
correctly were categorized as having good HPV knowledge;
(32). The
5-question HPV vaccine questionnaire required participants to

otherwise considered to have poor knowledge

answer at least 3 correctly to be denoted as having good

knowledge, otherwise indicating poor knowledge. For the
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7-question cervical cancer questionnaire, more than 3 correct
answers represented good knowledge, otherwise poor knowledge
(32). Finally, the 22-question STI knowledge
categorized participants as having good knowledge of STI if they

assessment

were answered more than 11 questions correctly and poor
knowledge if they answered 11 or fewer correctly (32).

Attitude

A five-point Likert scale was used to assess attitude, where various
degrees of attitude would be assessed using options of (1) strongly
disagree; (2) disagree; (3) undecided; (4) agree; and (5) strongly
agree. The individual attitude scores were summed for each
participant and then converted into a percentage value. An
attitude percentage score between 50.0% and 100.0% was
categorized as a positive attitude. An attitude percentage score of
less than 50.0% was categorized as a negative attitude (33).

Health beliefs towards cervical cancer

Participants were awarded different point values based on their
answers to a set of questions: the first question allowed scores of
0 to 4, the second and third questions allowed for 0 or 1 point
each, and the fourth question had possible scores of 0 to 3. The
total scores were calculated by summing these points, and the
resulting score was converted into percentages. Respondents who
had a score of 50% to 100% were categorized as having cervical
cancer health beliefs in favor of HPV vaccination, while less than
50% were against HPV vaccination (33).

Willingness: was categorized as “Yes” or “No”, with a “Yes”
response indicating the caregiver’s willingness to vaccinate their
daughter(s) against HPV (24, 34).

Caregiver: is a parent or guardian who has the authority and
corresponding duty to care for the personal and property
interests of a daughter (35).

Data quality assurance

To ensure the quality of the data gathered from the study

subjects, a range of mechanisms were employed. The

questionnaire that was initially prepared in English was
translated into Afan Oromo and Ambharic. The pre-test for the
study was conducted with 5% (23 participants) of the total
sample size in Seto Semero kebele, which was similar in
population characteristics. The questionnaire’s knowledge and
attitude sections had Cronbach’s alpha values of 0.8 (HPV and
HPV vaccine), 0.78 (knowledge of cervical cancer), 0.71 (Attitude
towards HPV vaccination), and 0.7 (knowledge of STIs), which
suggested that the reliability of the questionnaire was acceptable.
Participants’ feedback helped to refine and clarify any ambiguous
survey questions. Data collectors and supervisors were oriented
for one day about the objective, tools, and process of data
The completed day-to-day on-site
supervision and carried out on-site checks and reviews of all

collection. supervisors

completed questionnaires.
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Data processing and analysis

Data were entered into Epidata version 4.6. Statistical Software
for Social Sciences (SPSS) version 25 was used to analyze the data.
Descriptive statistics like frequencies, percentages, means, and
standard deviations were used to examine the data. The Hosmer-
Lemeshow test was used to assess the goodness of fit of the
model, and the result was not significant, with a p-value of 0.707.
This non-significant p-value suggests that the model adequately
fits the data. A multicollinearity test between independent
variables was checked by using the variance inflation factor and
tolerance test. The VIF and tolerance test values for all of the
independent variables were less than 2 and greater than 0.5
respectively, which were generally considered to be acceptable.
Binary logistic regression was used to identify candidate variables
for multiple logistic regressions at a P-value <0.25. The factors
that were associated with willingness to vaccinate their daughter
against HPV were declared using a cut-off P<0.05 in multiple
logistic regression analysis. Data were presented by using tables,
graphs, and texts.

Ethical consideration

The study received ethical clearance from the Institutional
Review Board of Jimma University, with reference number JUIH/
IRB/404/23. Permission was also obtained from the Jimma City
Administration Health office. Participants were fully informed
about the purpose and nature of the study, and written and
verbal informed consent was obtained from each participant
before enrollment. The confidentiality of the information was
maintained through anonymous questionnaires. Participants were
that  their
confidential and would not be shared outside of the study team.

assured personal information would remain

Result

Socio-demographic characteristics of the
study participants

This study had a total of 459 participants, which resulted in a
high response rate of 97.45%. The mean age of respondents was
36.43 years (SD£6.513). Out of the total respondents, 270
(58.8%) were female. The majority were married 405 (88.2%)
and 159 (34.6%) had attended college or higher. Majority of
households 169 (36.8%) had low monthly income (<3,000 ETB).
Out of a total of 459 households, 285 (62.1%) had their
daughters enrolled in government schools. Additionally, 412
households (89.8%) had only one daughter (Table 1).

Fathers consent

The majority 381 (83%) of respondents indicated that the
father’s approval is not mandatory for the vaccination of daughters.
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TABLE 1 Sociodemographic characteristics of the study participants
surveyed in jimma town, southwest Ethiopia, 2023. (N = 459).

Variables Category Frequency
(%)
Age <29 ( )

70 (15.3%
30-39 236 (51.4%)
>40 153 (33.3%)
Sex Male 189 (41.2%)
Female 270 (58.8%)

Current marital status Single 8 (1.7%)
Married 405 (88.2%)

Divorced 26 (5.7%)

Widowed 20 (4.4%)

Educational status No formal education 22 (4.8%)

131 (28.5%)
147 (32.1%)
159 (34.6%)
169 (36.8%)
152 (33.1%)

Primary education
Secondary education
College and above

Low income (<3,000 ETB)
Medium income
(3,000-7,500 ETB)

High income (>7,500 ETB)

Average monthly income

138 (30.1%)

The school type that the Government School 285 (62.1)
daughter enrolled Private school 174 (37.9)
Number of daughters aged One 412 (89.8)
9-14 More than one 47 (10.2)

Knowledge about HPV infection and
HPV vaccine

This study assessed the overall knowledge regarding HPV
infection and HPV vaccine among participants described below,
respectively (see Figures 1, 2).

Knowledge about cervical cancer and STI

The majority of respondents have heard of cervical cancer and
cervical cancer screening. Out of the total 459 participants, over
half 270 (58.8%) demonstrated good knowledge of cervical
cancer. The remaining participants 189 (41.2%) exhibited poor
knowledge of cervical cancer. The majority of caregivers
mentioned common STIs like HIV, gonorrhea, and syphilis.
From STI symptoms, the most mentioned were genital ulcers
and genital discharge. The study found that a majority of
caregivers 269 (58.6%) had good knowledge of STIs, while the
remaining participants 190 (41.4%) had poor knowledge.

Attitude of study participants towards the
HPV vaccine

This study assessed attitudes toward HPV vaccination among
459 respondents. The results revealed that a majority of
respondents 329 (71.7%) had a positive attitude regarding HPV
vaccination, while only 130 (28.3%) had a negative attitude
towards HPV vaccination.
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FIGURE 1

Overall knowledge of study participants towards HPV infection

__Good, 31.6%

The overall knowledge of study participants about HPV infection in jimma town, southwest Ethiopia, 2023.
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FIGURE 2

Overall Knowledge of study participants towards HPV vaccine

The overall knowledge of study participants about HPV vaccine in jimma town, southwest Ethiopia, 2023.

Level of the willingness of caregivers
to have their daughters vaccinated
against HPV

This study revealed that the majority of respondents 378
(82.4%) (95% CI, 79.0-86.0) expressed willingness to have their
daughters vaccinated against HPV.

Factors associated with the willingness of
caregivers to have their daughters
vaccinated against HPV

In multiple logistic regression analysis, the variables showed
that higher education levels, good knowledge of the HPV
vaccine, a positive attitude towards the vaccine, good
knowledge of STIs, and good knowledge of cervical cancer
were more likely to be associated with a willingness to

vaccinate daughters (Table 2).

Frontiers in Global Women's Health

Discussion

The current study found that 82.4% of caregivers were willing
to vaccinate their daughters against HPV. This rate is higher than
the willingness reported in Korea (70%), China (73.9%), France
(37.8%), and Ilorin, Nigeria (44.9%) (26, 36-38). The variation in
HPV vaccine willingness rate observed in the current study may
be due to the 5-8year gap between the current study and
previous studies. This gap may provide time for changes to have
occurred in public awareness, social norms, government policies,
and vaccine availability, all of which can affect HPV vaccine
willingness. The cost of the HPV vaccine had an impact on
caregivers’ willingness to get their daughters vaccinated (39).

The current study finding (82.4%) is slightly lower than the
willingness in the other Nigerian study (89.1%), the Tanzania
study (93%), and the Brazilian study (92%) (40-42). The
differences in vaccination programs between countries might be a
possible reason. Vaccination policies and recommendations
varied between countries, impacting the willingness. For instance,
introduced HPV into  their
immunization program Another

vaccination national

in 2014 (43).

Brazil

potential
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TABLE 2 Binary and multivariable logistic regression analysis to select associated variables in jimma town, southwest Ethiopia, 2023 (N = 459).

Variable Category Willingness COR (95% CI) AOR (95%Cl) p-value
\[¢) Yes
Educational status No formal education 7 15 1
Primary education 29 102 1.64 (0.611-4.406) 1.89 (0.60-5.92) 0.28
Secondary education 26 121 2.172 (0.81-5.86) 2.06 (0.65-6.52) 0.22
College and above 19 140 3.44 (1.24-9.51) 3.31 (1.02-10.8) 0.047*
Knowledge of respondents Poor 68 183 1
towards HPV Vaccine Good 13 195 5.57 (2.98-10.43) 2.25 (1.05-4.85) 0.038*
Attitude of respondents Negative 47 83 1
Positive 34 295 491 (2.97-8.13) 4.03 (2.26-7.22) 0.00*
Knowledge of respondents Poor 57 133 1
towards STI Good 24 245 4.36 (2.6-7.37) 2.04 (1.09-3.82) 0.025*
Knowledge of respondents Poor 61 128 1
towards Cervical cancer Good 20 250 5.96 (3.44-10.30) 2.50 (1.31-4.77) 0.005*
Knowledge of respondents Poor 74 240 1
towards HPV infection Good 7 138 6.08 (2.72-13.6) 1.15 (0.43-3.06) 0.780
Number of daughters aged 9-14 One 68 344 1
More than one 13 34 0.52 (0.26-1.03) 0.43 (0.18-1.01) 0.052
Health beliefs towards Unfavorable 6 6 1
Cervical cancer Favorable 75 372 4.96 (1.56-15.8) 1.74 (0.48-6.28) 0.397
Fear of HPV No 10 21 1
Yes 71 357 2.39 (1.08-5.30) 1.98 (0.79-4.97) 0.148

*=P<0.05.

explanation for the disparities observed could be attributed to
variations in socio-demographic factors among study participants
between the current study and Nigerian and Brazilian studies.
Specifically, the percentage of respondents lacking formal
education was higher in the current study (4.8%) compared to
the Nigerian study (4.1%) and the Brazilian study (1%). This is
because educated caregivers were more likely to have been
exposed to information about the HPV vaccine and cervical
cancer through sources such as the media, the internet, and
health campaigns, which influence caregivers’ willingness (44).
The level of willingness of caregivers to vaccinate their daughters
against HPV in the current study was moderately low compared
to studies done in Addis Ababa (94.3%) (35). The discrepancy
might be that Addis Ababa is more cosmopolitan, with higher
education levels and socioeconomic status. Addis Ababa has
greater access to HPV vaccine awareness campaigns and health
information, leading to higher knowledge levels, which contribute
to increased willingness. The other reason for the discrepancy
might be the Addis Ababa studies had a larger proportion of
participants with good HPV knowledge (60.1%) compared to the
current study (45.2%). Increased awareness of the HPV vaccine
likely contributes to a higher caregiver willingness to vaccinate
daughters (45).

In contrast, the willingness documented in Debre Tabor was
markedly lower than the current study finding, with only 44.8%
of parents willing to vaccinate their daughters against HPV (23).
The possible reason might be that educational or promotional
efforts related to the HPV vaccine took place during those 2
years, influencing the willingness. The other probable reason
might be that the Debre Tabor study was conducted during the
COVID-19 pandemic, which likely lowered willingness due to

Frontiers in Global Women's Health

health system disruptions at that time (46, 47). The educational
status difference of the study participants could be another
reason for the discrepancy. This is because educational status
plays a crucial role in enhancing health literacy and promoting
understanding of preventive measures, such as vaccinations (44).

The current study findings showed that higher education
levels were associated with an increased willingness to
vaccinate daughters against HPV. This finding is congruent
with the study done in Nigeria in different districts (48, 49).
Studies in Ethiopia in Bench Sheko and Debre Tabor also
showed higher education levels are associated with increased
willingness to vaccinate daughters against HPV (23, 34). The
possible explanation could be that highly educated caregivers
are more likely to vaccinate their daughters against HPV
because they have greater health literacy and understand the
benefits of vaccination better (50).

A current study has found that good caregivers’ knowledge of
the HPV vaccine is key to improved willingness. This finding is
consistent with multiple studies in countries including the United
States, Thailand, China, and Kenya (37, 51-53). The Debre
Tabor, Addis Ababa, and Bench Shako studies also demonstrated
participants with good HPV vaccine knowledge were more
willing to vaccinate daughters (23, 34, 35). This is probably
because increased HPV vaccine knowledge leads to a better
understanding of the benefits of the vaccine, reduces vaccine
hesitancy, and empowers caregivers to make informed decisions
about their daughters’ health (54).

The positive association between caregivers’ good cervical
cancer knowledge and increased HPV vaccine willingness found
in the Jimma study were mirrored findings from prior studies
in Nigeria (48, 49). It also aligns with the Gondar study (24).
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This could be the fact that those who have a better knowledge of
cervical cancer are more aware of the risk factors, disease
severity, and benefits of the vaccine and view vaccination as a
way to protect their daughters from cervical cancer.

The current study in Jimma found that caregivers with positive
attitudes towards HPV vaccination were more likely to be willing to
vaccinate their daughters compared to those with negative
attitudes. This aligns with previous studies globally, including in
Poland, Argentina, Austria, and Kenya (25, 44, 55, 56), and
nationally in Addis Ababa, Gondar, and Bench Sheko (24, 34, 35).
The possible explanation could be caregivers’ views and opinions
about the efficiency of the recommended HPV vaccine, which play
a big role in vaccine acceptance. Another possible explanation
could be the widespread belief that cancer is a serious and fatal
disease (49).

The current study in Jimma found that caregivers’ good
knowledge
willingness to vaccinate daughters against HPV compared to

regarding STIs was associated with increased
poor STI knowledge. This aligns with an earlier study in Nigeria
(57). A possible explanation could be that caregiver health
literacy regarding STIs predicts preventative behaviors. Those
with more knowledge are more proactive about protecting their
Unlike

examining willingness in Ethiopia, the current study in Jimma

daughters via vaccination. most previous studies
provides new evidence on the relationship between caregiver
knowledge of STIs and their willingness to vaccinate daughters

against HPV in the Ethiopian context.

Limitations of the study

Self-reported data may be subject to recall or social desirability
biases. However, to reduce such bias, participants were first fully
informed about the study’s aim and data confidentiality procedures.

Strengths of the study

This study contributes novelty to the field. Unlike previous
studies focused on willingness in Ethiopia, the current study
fresh
connection between caregiver knowledge of STIs and their

conducted in Jimma offers evidence regarding the
willingness to vaccinate their daughters against HPV in the

context of Ethiopia.

Conclusion and recommendations

This community-based cross-sectional study conducted in
Jimma Town found that the majority of caregivers expressed a
willingness to have their daughters vaccinated against HPV.
Caregivers with higher educational levels, good knowledge of
the HPV vaccine, cervical cancer, and STIs, and positive
attitudes toward the HPV vaccine were more likely to be
willing to vaccinate their daughters. Provide comprehensive
information to caregivers through communication channels,
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including mass media and parent-teacher meetings.
Collaboration with NGOs that can support awareness
campaigns and develop educational campaigns targeting

caregivers with lower education status. Implement public
health campaigns that promote positive attitudes towards the
HPV vaccine by involving influential community members,
respected leaders, and celebrities.
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