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Abstract

Background: Cervical cancer is a vaccine preventable disease, it remains a public health issue, with the
disease’s highest burden seen in developing countries such as Nigeria, where it is the second most frequent
gynecological cancer and is associated with high morbidity and mortality. It is caused by HPV infection, which
is a vaccine preventable sexually transmitted infection with high incidence among the younger population. This
study assessed knowledge, attitude and Uptake of HPV Vaccination among adolescents in Bauchi Local
Government Area of Bauchi State.

Methods: A descriptive cross-sectional study was employed using semi-structured interviewer administered
questionnaire to 422 female adolescents of Bauchi Local Government Area, Bauchi State. Responses were
collated and analyzed using SPSS version 23.0 and the level of significance is set at 0.05.

Results: the mean age and SD of the respondents are 13.0 = 2.0 and majority are Hausa by tribe (62%),
Muslims (98%,), with secondary level of education (47%), single (100%), not engaged in menial works (70%,).
There was good knowledge on HPV vaccine (65%), good attitude towards HPV vaccine (99.3%) and also good
uptake of the HPV vaccine (60%) among the respondents. Also, the factors from the study that contribute
significantly to the knowledge of HPV vaccine was level of education of the respondents and that of uptake of
HPV vaccine were age and ethnicity of the respondents but, none was significant for attitude. Formal
education, age and ethnicity were the predictors of knowledge of, and uptake of HPV infection and vaccination
among the respondents.

Conclusion: Adolescents within the age of 9 to 14 years in Bauchi LGA, Bauchi State have good knowledge,
attitude and uptake of HPV infection and vaccine. Age, level of education and ethnicity of the respondents are
the factors associated with good knowledge, and uptake of HPV infection and vaccine but, none was significant
for attitude. The predictors of knowledge of, and uptake of HPV infection and vaccine of the respondent were
age, formal education and ethnicity. There is need to strengthen the HPV vaccination among adolescent to
prevent the infection and its consequences.
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I. Introduction:

Human papillomavirus (HPV) infection is globally recognized as one of the most prevalent sexually
transmitted infections and the primary causative agent of cervical cancer. It is noteworthy that over 50% of
sexually active females experience lifetime exposure to at least one HPV type. While HPV can affect women of
all age groups, the highest incidence of infection is observed in the 20 to 24 age bracket. It is a significant fact
that nearly all sexually active men and women will contract at least one type of HPV during their lifetimes.
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Notably, a substantial number of new HPV infections are reported annually in both men and women in Africa.
Furthermore, it is pertinent to mention that HPV is considered a major carcinogenic factor, classified as a group
1 carcinogen according to the criteria of the International Agency for Research on Cancer. Various high-risk
HPV types are causally associated with approximately 5% of all cancers, 10% of female cancers, and 16% of
cancers in women in countries with limited resources.'

Cervical cancer ranks as the second most prevalent cancer among women globally and stands as the
third most common cancer overall, irrespective of gender. Shockingly, over 80% of the 274,000 annual cervical
cancer-related deaths occur in developing nations, with this figure projected to escalate to 90% by 2020.
Beyond its impact on cervical cancer, the human papillomavirus (HPV) is causally linked to a substantial
percentage of cancer cases, including 90-93% of anal cancer cases, 12-63% of oropharyngeal cancer cases, 36-
40% of penile cancer cases, 40-64% of vaginal cancer cases, and 40-51% of vulvar cancer cases.?

The types of HPV are classified as high or low risk based on their potential to progress to malignancy
and their association with genital warts. High-risk HPVs, such as HPV16 and HPV18, are linked to cervical
cancer, constituting approximately 70% of cases. Conversely, low-risk HPVs, including types 6 and 11, are
primarily associated with genital warts. The prevalence of HPV is particularly high in developing and
underdeveloped countries, possibly due to inadequate healthcare systems, contributing to elevated rates of
maternal and child mortality. Notably, over 90% of cervical cancer cases occur in Africa, with an estimated
569,847 new cases and 311,365 deaths annually. HPV vaccines have the potential to prevent nearly 70% of
invasive cervical cancer cases globally. Women who have not received the HPV vaccine are susceptible to
contracting the virus. Given the widespread prevalence of HPV as a sexually transmitted disease, it is
imperative to educate women about the benefits of vaccination and the risks associated with non-vaccination.
Insufficient awareness of the dangers of HPV and the consequences of non-immunization may lead to enduring
health complications from HPV .

In 2020, an estimated 12,100 new cases of cervical cancer and 8,000 deaths were reported in Nigeria.
This places cervical cancer as the second leading cause of cancer-related morbidity and mortality among
Nigerian women, following breast cancer. The statistics are particularly alarming as an estimated 60.9 million
Nigerian women aged 15 years and older are at a heightened risk of developing cervical cancer if effective and
affordable prevention and early detection strategies are not widely implemented. This underscores the urgent
need for comprehensive and accessible healthcare interventions to address this significant public health
challenge in Nigeria.*

The identification of HPV as the primary cause of HPV-associated malignancies has provided us with
valuable opportunities to effectively control and manage these cancers through the development of vaccines and
other therapeutic approaches. Vaccines have long been utilized as a preventive measure against infectious
diseases, and the successful development of prophylactic HPV vaccines targeting the major capsid protein L1 of
the viral particle has been a significant achievement. While prophylactic vaccines have proven effective in
preventing HPV infections and re-infections, they are unable to address established HPV infections and
associated lesions. In response, therapeutic HPV vaccines have emerged as a promising method to treat and
eliminate existing HPV infections and related diseases. Unlike prophylactic vaccines, therapeutic HPV vaccines
are designed to stimulate cell-mediated immune responses, specifically targeting and eliminating infected cells.’
The prophylactic HPV vaccine has been authorized in over 100 countries since 2006. Currently, three types are
available: the 9-valent HPV Vaccine (Gardasil9, 9vHPV) providing protection against strains 6, 11, 16, 18, 31,
33, 45, 52, and 58; the Quadrivalent HPV vaccine (Gardasil, 4v HPV) providing protection against strains 6, 11,
16, and 18; and the Bivalent HPV vaccine (Cervarix, 2v HPV) providing protection against strains 16 and 18.
These vaccines are manufactured by Cervarix (GlaxoSmithKline Biologicals, Belgium), Gardasil (Merck &
Co., USA), and Gardasil9 (Merck & Co., USA).®

Research has demonstrated that vaccination can effectively reduce the occurrence of reproductive tract
diseases in both females and males. These diseases include anal and oral HPV infection, as well as cervical,
vaginal, vulvar, penile, and anal intraepithelial neoplasia. Since the issuance of the vaccine license, there has
been a significant global decrease in HPV infection and related incidence rates. The World Health Organization
has thoroughly confirmed the safety, efficacy, and long-term effectiveness of the prophylactic HPV vaccine.
This confirmation underscores the potential for vaccination to effectively control the occurrence of HPV-
associated cervical cancer in human populations.’

In 2006, both the Centers for Disease Control and Prevention (CDC) and the Food and Drug
Administration (FDA) endorsed the administration of the Human Papillomavirus (HPV) vaccine to individuals
of both sexes. This vaccine is typically prescribed to females aged 12 to 26 in three doses over a six-month
period. It has proven to be an effective primary preventive measure against cervical cancer. Its usage has been
associated with a reduction in HPV-related illnesses, malignancies, and HPV genotype prevalence, without any
documented adverse effects.®
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The available data suggests that the effectiveness of HPV vaccination is more pronounced at younger
ages. It has been demonstrated that administering the vaccine at age 12 or 13 yields significantly better results
than doing so at age 14 or 15, and both are more effective than vaccinating later in adolescence and early
adulthood. Anticipated outcomes indicate that vaccinating individuals aged 9 to 11 will likely be equally
effective in preventing infections with vaccine-type HPV, pre-cancers, and HPV-attributed cancers as
vaccinating at age 12 or 13, and is expected to elicit a more robust immune response.’

Cervical cancer has a profound impact on the global female population, affecting in excess of 500,000
women annually. Notably, it disproportionately affects women in low- and middle-income countries (LMICs),
where nearly 90% of cervical cancer-related deaths occur. Globally, it ranks as the fourth most common cause
of cancer-related deaths in women, and stands as the primary cause of such deaths in women across eastern,
western, middle, and southern Africa. Nigeria plays a significant role in the overall burden of cervical cancer.
The country reports an incidence rate of approximately 18.4 cases per 100,000 women, with an estimated
12,075 new diagnoses annually. Consequently, cervical cancer stands as the second leading cause of female
cancer-related deaths in Nigeria. The unequal distribution of cervical cancer cases and associated mortality is
closely tied to disparities in access to secondary prevention. Countries with robust screening programs have
achieved a notable 50% reduction in cervical cancer-related deaths."

Cervical cancer prevention encompasses specific interventions, including health education on delayed
sexual debut, the practice of safe sex, and the benefits of HPV vaccination, as well as prophylactic vaccination
against HPV. Early diagnosis is crucial, and complete cure is possible through screening methods such as the
Papanicolaou (Pap) smear test. Regrettably, the adoption of both HPV vaccination and cervical screening
services remains rudimentary in Nigeria. It is advised that girls aged 9 to 15 years should receive a two-dose
regimen of the HPV vaccine with a 6-month interval between doses (0, 6 months) before sexual activity
initiation. Women aged 16 to 26 years can receive a 3-dose regimen (0, 1, and 6 months or 0, 2, and 6 months),
necessitating cervical cancer screening post HPV vaccination. Notwithstanding the availability of HPV
vaccination as the primary preventive method against cervical cancer, a decline in HPV infections is
anticipated. However, despite advancements in HPV vaccination and education, over half a million women
worldwide develop cervical cancer annually, with over 85% of cases occurring in developing countries due to
ineffective screening and prevention programs.'

The introduction of the HPV vaccine in Nigeria in 2009 has not led to significant awareness,
knowledge, or uptake among the target population of young people. A decade later, there persists a concerning
lack of understanding regarding HPV as the causative agent of cervical cancer and the preventive benefits of
HPV vaccination. This is evidenced by the unfavorable attitudes demonstrated by many parents, adolescents,
and youths towards the vaccine. The low awareness, knowledge, and uptake of the HPV vaccine among
Nigerians have remained persistent challenges since its introduction.'

The World Health Organization (WHO) has issued a Call to Action for the eradication of cervical
cancer. In response, key stakeholders, including donors and governments, are making significant efforts to
prioritize cervical cancer in their public health plans and budgets. The elimination of cervical cancer hinges on
the widespread implementation of HPV vaccination as a primary prevention measure and the establishment of
screening programs for the early detection and treatment of precancerous lesions as a secondary prevention
strategy. It is crucial to emphasize that even as countries introduce the HPV vaccine, regular screening remains
vital for both vaccinated and unvaccinated women. To achieve a decrease in the incidence of cervical cancer, it
is imperative that screening coverage reaches 70% of eligible women."

It's tragic that a woman dies every two minutes from cervical cancer, especially given the
advancements in its prevention and treatment. Although cervical cancer can largely be prevented through HPV
vaccination and screening, its incidence is rising annually, exacerbating global health inequalities. In terms of
worldwide cancer statistics, cervical cancer is the fourth most common, with approximately 604,000 new cases
and 342,000 deaths reported in 2020." It's concerning that around 90% of global cervical cancer cases and
deaths occur in low- and middle-income countries (LMICs), with women of lower socioeconomic status
suffering the most. These disparities highlight significant socioeconomic differences between countries and
unequal implementation of cervical cancer prevention measures, such as HPV vaccination and screening
programs. Therefore, it is a moral imperative to address the significant inequities in cervical cancer burden and
prevention efforts, particularly in LMICs. HPV types 16 and 18 are responsible for 66.9% of invasive cervical
cancers. In Nigeria, the situation for women of reproductive age (15 to 45 years) is particularly troubling, with
an estimated 12,075 new cases annually as of 2020, making cervical cancer the second most common cancer
among women. Additionally, HPV types 16 and 18 infections are expected to be found in 3.5% of women with
cervical cancer.* Very few studies have examined adolescents' knowledge about HPV and its vaccines.
Consequently, understanding the prevalence and determinants of this knowledge among young people in
Nigeria would be highly beneficial for public health. Such information would greatly assist the Nigerian
government and other stakeholders in developing, promoting, and implementing public health policies and
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programs aimed at reducing the spread of HPV in the community and encouraging vaccine uptake among
adolescents. "

Examining the uptake of the HPV wvaccine is vital for several reasons. It helps evaluate the
effectiveness of vaccination programs in preventing HPV-related diseases, such as cervical cancer, which is a
significant health issue in Nigeria. Additionally, it identifies barriers to vaccination, including lack of
awareness, cultural beliefs, and misinformation, enabling policymakers to address these issues and improve
vaccination rates. Enhancing HPV vaccination in Nigeria also supports global efforts to reduce health
disparities and achieve universal access to essential vaccines, contributing to global health equity preventing
HPV infection and its consequences.

II. Methods
Study Area
Bauchi State is located in the North-eastern geopolitical zone of Nigeria 10.30°N 10.00E°. “ Based on
the 2006 census, which found that the population of Bauchi State was 4,653,066 with a 3.6% growth rate, the
projected population in 2023 was 8,670,000 with 3.88% growth rate. Bauchi LGA was projected to have
881,600. Bauchi LGA has 12 wards including; Dan’lya, Birshi/Miri, Dan’amar, Majidadi A&B, Galambi,
Dawaki, Zungur wards, Makama A&B.*

Study Design
A community based cross-sectional descriptive study was employed.

Study Population
The study population was adolescents between 10 to 14 years living in Bauchi Local Government Area
for at least six months and excluded those that weren’t around during the study.

Sample size determination

The required sample size was obtained using an appropriate statistical formula for estimating minimum
sample size in descriptive health studies; i.e. n = Z?’pq/d> Where, n = sample size, Z = Critical value
corresponding to 95% confidence interval=1.96, d= precision or accuracy = 5% = 0.05, P= prevalence of
knowledge from previous study =47.6% = 0.476*
In anticipation of 10% non-response, the sample size was 422.

Sampling Technique
Multistage sampling technique was employed with four stages for this study.

Stage One: Selection of wards, out of the 12 wards in Bauchi LGA 25% of them was selected (Makama A,
Dawaki Ward, Makama B).

Stage Two: Out of the 3 Wards, 25% of the settlement was selected from each selected Ward.

Stage Three: House numbering was done in each selected settlement to obtain the sampling frame, and then
sampling interval was calculated.

Stage Four: Selection of Respondent, after calculating the sampling interval, the first respondent was selected
using simple random sampling by balloting and then subsequent respondents were selected by adding the
sampling interval to the first sampled respondent. The process continued until the minimum sample size was
exhausted. The respondent who gave consent and satisfied the eligibility criteria was interviewed.

Study Instruments

An interviewer administered questionnaire that contains both open and closed ended questions, which
was adapted from a similar study conducted in university of Lagos. The questionnaire contains 4 sections. The
sections include; Section A: Socio-demographics, Section B: knowledge of HPV Infection and Vaccine, Section
C: Attitude towards HPV Vaccine and Section D: Uptake of HPV vaccine.

Data Management
Measurement of Variables
Dependent variables are: Knowledge, attitude and uptake of HPV infection and Vaccine
Independent variables are: Age, marital status, level of education, tribe, address, income and religion.
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The Questions on knowledge about HPV infection and vaccine was dichotomized into “Yes” or “No”
responses, and then scored and graded using a system adapted from a past study, where one point (1) was
awarded for correct answer and zero/no point (0) was given for wrong answer or skipped question. The total
score for correct answers were ten points (10). Respondents with total score of 50% and above were graded as
having good knowledge while those with total score less than 50% were graded as having poor knowledge
about HPV infection and vaccine.

Respondents' answers regarding attitude of HPV vaccine was graded using 5 Likert scale. 1. Strongly
disagree, 2. Disagree, 3. Neutral 4. Agree, 5. Strongly agree. Scores of the correct answers were total of 25
points. Respondents with score of 50% and above of the total points were graded as having good attitude while
those with score of less than 50% of the total points were graded as having poor attitude on HPV vaccine.

Respondents' answers regarding uptake of HPV vaccine was graded using 5 Likert scale. 1. Strongly
disagree, 2. Disagree, 3. Neutral 4. Agree, 5. Strongly agree. Scores of the correct answers was total of
30points. Respondents with score of 50% and above of the total points were graded as having good uptake
while those with score of less than 50% of the total points were graded as having poor uptake on HPV vaccine.

Data Analysis

Data obtained was checked for completeness, sorted, coded, appropriately cleaned and validated to
ensure accuracy and consistency. The data was transferred into SPSS Version 23.0 for analysis.

Quantitative variables were summarized using mean and standard deviation (S.D) whereas categorical
variables were summarized using percentages, charts and in tabular forms where necessary, To test for
association of independent and dependent variables, Pearson’s Chi-square or fisher’s exact test was used with
significance level at 95% confidence interval, p-value of < 0.05 was considered statistically significant.
Variables that are significant at bivariate level were subjected to Logistic Regression.

Ethical Consideration

Ethical clearance was obtained from the Medical Research Ethics Committee of Bauchi State Ministry
of Health, Bauchi (Approval Number: NH REC/TR/BAU-HREC/28/8/2023) and permission was obtained from
the Bauchi LGA. Informed consent was sought from all the study participants before carrying out the study.
Where respondents consented by signing the form before the questionnaire administration. Respondents were
guaranteed of confidentiality of the information given and anonymity.

III. Results
Table 1: Socio-demographic characteristics of the respondents

Variables Frequency (n=422) Percentage (%)

The above result show that respondents between the age of 9 — 11 years are 31.5% and between the
ages 12 — 14 years are 68.5% with 47% had secondary level of education, 46% in primary level of education,
4% have are illiterate and 3% have non-formal education. The above result shows that 62% of the respondents
are Hausa, 24% are Fulani, 1.9% is Yoruba, 0.5% is Igbo and 12% are from other tribes.

Knowledge Of Human Papilloma Virus Infections And Vaccine

Level of Knowledge of the respondents

m Poor Knowledge  m Good Knowledge

Figure 1: knowledge of HPV Infections and Vaccine among the respondents
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The above diagram shows that 65% of the respondents have good knowledge of Human Papilloma
Virus Infections and Vaccine while 35% of them have poor knowledge Human Papilloma Virus Infections
Vaccine.

Source of information of Human Papilloma Virus
Infection and vaccine among the respondents

oz
60.0
50.0
400
300
200 o 2 i
T

0.0
School Family and friends Media others

Figure 2: Sources of information of Human Papilloma Virus Infection and Vaccine among the
respondents

It shows that majority of the respondent’s with a percentage of 59.7% have their source of information
from school, 14.9% from other sources, 14% from the media while the least respondents with a percentage of
11.4% got theirs from Family and friends

Attitude Towards Human Papilloma Virus Vaccine

Attitude of the respondents towards Human
Papilloma Virus Vaccine

99.3%

100.0
80.0
60.0

0.7%
40.0

Poor Attitude Good Attitude

Figure 3: Attitude of respondents towards HPV Vaccine

The above chart shows that 99.3% of the respondents have positive attitude towards Human Papilloma
Virus vaccine while 0.7% have poor attitude towards it.

Uptake Of Human Papilloma Virus Vaccine
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HPV Vaccine Uptake of the respondents

m Poor Uptake  ® Good Uptake

Figure 4: Uptake of HPV Vaccine by the respondents.
The above diagram shows that there is a 60.4% good uptake of Human Papilloma virus vaccine and a
39.6% poor uptake of human papilloma virus vaccine.

Table 2: Factors associated with knowledge of the respondents on Human Papilloma Virus Infection and
vaccine among the respondents

Variables Good Poor Knowledge Total X? p-value
Knowledge (%) (%)
Age
9-11 83 (62.4) 50 (37.6) 133 (100) 0.652 0.442
12-14 192 (66.4) 97 (33.6) 289 (100)
Level of
Education of the
respondents
Non-Formal
0(0.0) 15 (100) 15 (100) 29.095 <0.001
Formal
275 (67.6) 132 (32.4) 407 (100)
Religion
Islam 271 (65.0) 146 (35.0) 417 (100) 0.491 0.662
Others 4 (80.0) 1(20.0) 5(100)
Ethnicity of the
respondents
Hausa/Fulani
229 (63.4) 132 (36.6) 361 (100) 3.296 0.081
Others
46 (75.4) 15 (24.6) 61 ( 100)

The above table shows that respondents with formal level of education have good knowledge of
Human Papilloma Virus infection and vaccine with a percentage of 67.6% than those respondents with non-
formal level of education which is statistically significant with a p-value of <0.001.

Table 3: Factors associated with attitude of the respondents towards Human Papilloma Virus vaccine

Variables Good attitude Poor attitude (%) Total X p-value
(%)
Age
9-11 132 (99.2) 1(0.8) 133 (100) 0.005 >0.990
12-14 287 (99.3) 2(0.7) 289 (100)
Level of Education
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of the respondents
Non-Formal
14 (93.3) 1(6.7) 15 (100) 7.816 0.103
Formal
405 (99.5) 2(0.5) 407 (100)
Religion
Islam 414 (99.3) 3(3) 417 (100) 0.036 >0.990
Others 5(100) 0(0.0) 5(100)
Ethnicity of the
respondents
Hausa/Fulani
358(99.2) 3(0.8) 361 (100) 0.511 >0.990
Others
61 (100) 0(0.0) 61 (100)

The above table shows the factors that are associated with the attitude of respondents towards HPV
vaccine having no socio demographic variables that is statistically significant.

Table 4: Factors associated with the uptake of Human Papilloma Virus vaccine
Variables Good Uptake (%) Poor Uptake (%) Total X p-value
Age
9-11 99 (74.4) 34 (25.6) 133 (100) 6.971 0.010
12-14 246 (85.1) 43 (14.9) 289 (100)
Level of Education
of the respondents
Non-Formal
Formal 15 (100) 0 15 (100) 3.471 0.084
330 (81.1) 77 (18.9) 407 (100)
Religion
Islam 342 (82.0) 75 (18.2) 417 (100) 1.605 0.227
Others 3 (60.0) 2 (40.0) 5(100)
Ethnicity of the
respondents
Hausa/Fulani
307 (85.0) 38(62.3) 361 (100) 18.10 <0.001
Others
54 (15.0) 23 (37.7) 61 (100)

The above table shows that respondents with between the ages of 12 — 14 years have good uptake of
Human Papilloma virus vaccine with 85.1% than respondents between the ages of 9 — 11 years with 74.4%.
This is statistically significant with a p-value of 0.010. Also, the Hausa/Fulani ethnic group with 85% have good
uptake of Human Papilloma virus vaccine than other tribes with 54%. This is statistically significant with a p-

value of <0.001.

Table 5: Logistic regression showing predictors of knowledge of Human Papilloma Virus infection and

vaccine
Variable Odd Ratio 95% CI p-value
Level of Education of the
respondents
Non-Formal 1
Formal 2.083 1.7-2.6 <0.001
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The result shows that respondents with formal education are 2 times more likely to have good
knowledge of HPV infection and vaccine than respondents with non-formal level of education. This is
statistically significant with a p-value of <0.001.

Table 6: Logistic regression showing predictors of Uptake of Human Papilloma Virus vaccine

Variables Odd Ratio 95% CI p-value
Age
9-11 0.34 02-0.5 <0.001
12 -14 1

Ethnicity of the respondents

Hausa/Fulani
0.17 0.1-0.2 <0.001
Others
1

The above table shows that respondents between the ages of 9 to 11years are 66% less likely to have
good uptake of HPV vaccine than respondents between the ages of age 12 to 14 years as this is statistically
significant with a p- value of < 0.001. Also, Hausa /Fulani ethnic group has 83% less likelihood of having good
uptake of Human Papilloma Virus vaccine than other ethnic groups as the result is statistically significant with a
p-value of < 0.001.

IV. Discussion

This study assessed the level of knowledge, attitude and uptake of HPV vaccine among female
adolescents between the ages of 9 to 14 years in Bauchi LGA, Bauchi State. The study has shown that majority
of the respondents (68.5%) are between the ages of 12 to 14 years followed by those of age of 9 — 11 years
(31.5%) with standard deviation 13 £ (2). All the respondents (100%) are single which reflects to the age group
that was selected as it is highly unlikely to have married women within that age group. The respondents that are
engage occupationally is (29.6%) and the ones not engaged (70%). Hausa tribe (62%) constitutes above half of
the respondents, Fulani (24%), (1.9%) are Yoruba, (0.5%) are Igbo and (12%) are from other tribes. The result
also shows that (98%) of them are Muslims while others is (2%). This is as most likely as a result of the
predominance of Hausa and Islam in Northern Nigeria. Conversely, (47%) of the respondents have secondary
levels of education, while (46%) have primary level of education, and (7%) have non-formal level of education.
Meanwhile, in Bauchi, similar study was carried out in secondary schools where it shows a slightly higher mean
age (SD) of the respondents 16.4 (£2.0) years, though, (56.0%) were male and (44%) are females. (34.9%) were
from the Yoruba ethnic group, (56%) were from the Hausa ethnic group schooling in Bauchi State."

Findings from our study reveal that there is good knowledge of HPV infection and vaccination (65%)
among female adolescents in Bauchi Local Government Area, Bauchi State. This is in contrast to the
interventional study conducted in Kano State, in which there was high proportion of the respondents with poor
knowledge of HPV infection and vaccine in the intervention and control community (26.3% and 22.3%)
respectively.® This is in keeping with another study done in Gombe State Tertiary Institutions where
respondents (73.1%) were found to have poor knowledge about the HPV vaccine.* Also another study was
conducted in University of Lagos, which shows poor knowledge among female respondents where only (3%) of
the respondents had good knowledge of HPV and the vaccine.” However, majority of the respondents (92.7%)
express good attitude towards uptake of HPV vaccine which is in keeping with our study which expresses
(99%) good attitude towards HPV vaccine. This may be linked to the improved advocacy campaigns by the
federal government in which Bauchi State is among the few States in the country that were selected by the
federal government to participate in the pilot free vaccination campaigns for children between the ages of 9 to
14 years. This initiative have incorporated state healthcare agencies, media outlets and schools to execute such
task. This effort clearly reflects in our research as while assessing their knowledge, it was discovered that about
(59.7%) of the respondents knew about HPV in schools and (14%) of them from the media outlets. Also, most
of our respondents are in secondary schools (47%) and primary schools (46%) respectively. This is in contrast
to a survey conducted in Rivers state where it was found out that increasing class level is not significantly
associated with the knowledge of HPV vaccine.” This is also not consistent to what was observed in similar
studies, Florida and Malaysia where television/radio is their main source of information.* The study shows most
of the respondents with formal level of education (67.6%) know that cervical cancer can be prevented by HPV
vaccine which is in contrast with similar study among Northern Nigerian female students and among Italian
adolescents. Both reported low level of knowledge of HPV infection and its vaccine. Also, our study is not in
keeping to what was observed from a study conducted in South Africa, Kuala Lumpur and Nepal where
majority of the respondents (88.2%, 73.7%, & 88.7%) respectively didn’t know that cervical cancer can be
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prevented by HPV vaccine.” Report from Port Harcourt also noted low level of knowledge of HPV and HPV
vaccine among undergraduates and even lower level of knowledge among ante-natal mothers. These were two
female groups who were older than our participants and were expected to have better knowledge of both HPV
infection and the Vaccine.” In contrast to these findings, studies with similar design on adolescents’ knowledge
of HPV and its vaccine in Canada, Spain, and Germany showed increased knowledge among study
participants.” The difference here is the studies were carried out in developed countries where well planned
government funded immunization schedules have been in existence for a decade or more in majority of the
countries. . Findings from this study shows that, the higher the level of education, the more the level of
knowledge on HPV and HPV vaccination. Respondents with formal level of education have better knowledge
(67.6%), compared to those with non-formal (26.3%) this is similar to the study conducted in university in
Lagos state, Nigeria and also a similar study conducted in Brazil.*’

The findings of this study shows that almost all the respondents have good attitude towards HPV
vaccine (99.37%). This is in contrast to the study done among school students in Kano State which shows poor
attitude towards HPV vaccination , where (81%) of the respondents are not ready to be administered the HPV
vaccine.” Also, the results across the continents have consistently shown good attitude towards HPV infection
and Vaccine in high income countries compared to LMIC. Although, one of the very few results that reported
otherwise came from Cameroon, a low income country. For the Cameroon study, however, it was discovered
that the researchers carried out massive sensitization and educational exercises for the girls and their parents
before the survey. The vaccines were also donated free for the survey. This must have accounted for the high
level of attitude of the adolescent participants in their survey.

The factors associated with the attitude towards HPV vaccine also improves with higher academic
level (99.5%) for the respondents with formal level of education, this finding is in contrast to a study conducted
among female secondary students in Ibadan Nigeria, with very low attitude due to lack of awareness about HPV
vaccine.” In the developed countries, HPV has been long incorporated into their national vaccination program.
Meanwhile in Nigeria HPV vaccine has been introduced into its routine immunization schedule in October 2023
which has already taken effect coupled with the free HPV vaccination initiative initiated by the Federal Ministry
of Health. There is strong link between parental approval and willingness to receive HPV vaccine. This study
showed that certain variables influences the use of HPV vaccine among respondents. (41.2%) agreed that they
need family and friends approval before getting vaccinated, (27.5%) believe that they strongly need approval
from family and friends before getting vaccinated, (15.9%) are neutral towards that, and (13.7%) disagree with
family and friends approval before getting vaccinated. Parental consent remains a key factor for the
administration of medicines or vaccines to adolescents globally. However, study carried out in Rivers shows
that parents that were provided with information on HPV did seem to have improved knowledge about HPV but
this increased knowledge had little effect on the acceptability of these vaccines by parents for their children.
Instead, attitudes and life experiences seemed to be more important factors influencing HPV vaccine
acceptability among parents.*!

An interesting finding from this research was that, there was very high level of vaccine uptake among
the respondents which also in keeping with them having good knowledge. This is very important aspect because
prevention of HPV infection is essential for the prevention of cervical cancer through HPV vaccine uptake.
From the study, respondents (100%) of them are single showing good uptake of (60%) and poor uptake of
(40%). This is in contrast to the study done in Gombe State Tertiary Institutions, where there was only (3.7%)
who received at least one dose of the vaccine. The study showed that uptake of HPV vaccine among the
respondents was very low*.  So also, the Hausa/Fulani tribe shows good uptake (85%) compared to other
tribes (15%). Nonetheless, this was significantly lower than a study conducted among female adolescents in
Taiwan (91%) and in Scotland (94.4%).* From our study, our respondents that are not vaccinated (48.1%) are
willing to get vaccinated which is lower than the studies done in Rivers state were majority (71.7%) of the girls
were willing to be vaccinated against HPV. This shows they appreciate preventive measures against diseases.
This result is similar to the results of the studies by Dempsey, Pelucchi, and Di Giuseppe, who reported high
rates of willingness to be vaccinated with HPV vaccine.*

This is also in contrast to study conducted in Turkey, where only (43.5%) of adolescent girls received
the vaccination. In the United States, (60%) of adolescent girls have received one or more doses of the HPV
vaccine, according to the Centre for Disease Control. In Los Angeles, only (25%) of college students initiated
the vaccine in 2012, while in Denmark, only (24%) of young women received the vaccine.* Also, our study
shows that those that received single dose is (69.8%), (25%) received 2 doses and (4.7%) have completed their
doses. This is almost consistent with research done in LMIC worldwide, which shows an estimated 3.3 million
females received at least one dose of HPV vaccine with (61.69%) of the target population vaccinated between
2008 to 2020. In countries with high uptake, compared to routine programs, the estimate was higher when
delivered through demonstration programs (89.94% vs 59.74%).°
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The disparities between the findings and earlier studies could be attributed to vaccine accessibility, as
some nations have higher access coverage. Also the percentage of our respondents (81%) have received the
vaccine while (19%) of the respondents have not received the HPV vaccine totally compared to study carried
out in Benin, Nigeria where approximately (3.7%) of the respondents had received the vaccine. Similarly, a
study of female medical students at an Indian university revealed that just 6.8% of the participants had been
vaccinated against HPV. Conversely, comparable research carried out in certain developed countries such as
Germany and the United States reported a considerable uptake of HPV vaccines of 53% and 62.4%
respectively.®

The study shows that (12.8%) of our respondents have experienced barriers in getting HPV vaccine
compared to a study carried out that was aimed to evaluate the predictors and uptake of HPV vaccination and
testing among urban women in Lagos, Nigeria. Findings revealed that several factors impeded the uptake of
HPV vaccination, including the fear of the vaccine, lack of awareness about its availability, negative
recommendations by acquaintances, and the absence of recommendations by healthcare providers.”
Additionally, high costs and non-affordability were identified as major barriers. Our study clearly reflects a
tremendous improvement by the health care agencies and the government towards combatting those barriers.
The respondents have good uptake of Human Papilloma virus vaccine with (60%) good uptake. Also, the
Hausa/Fulani ethnic group with (85%) have good uptake of Human Papilloma virus vaccine than other tribes
with (54%). This is in contrast to study done that shows Hispanic, Asian, and African-Caribbean girls were
even less likely to have received the full course of vaccination, indicating a potential need for targeted
interventions to achieve equitable coverage.*

The need to increase HPV information dissemination through schools, media and family remain a key
factor towards ensuring good knowledge, attitude and uptake of HPV vaccine among adolescents in Nigeria, as
the majority of respondents claimed that they received information about HPV vaccine through schools, media
and family, and also require parental approval before taking the vaccine.

The World Health Organization proposed that HPV vaccination be included in national Immunization
programs, which Nigeria has recently done that, thereby, reducing the cervical cancer burden in the country at
the moment and in years to come.

Finally, it is critical that health care agencies and practitioners focus on efforts to enhance HPV
awareness, treatment, and prevention thereby reducing HPV infection and related complications.

V. Conclusion
The study has shown that there is good knowledge, attitude and uptake of Human Papilloma Virus
infection and vaccine among female adolescents between the ages of 9 to 14 years in Bauchi Local government
Area, Bauchi State. The Level of education among the respondents was a factor associated with good
knowledge of HPV infection and vaccine. Also, age (12 — 14 years) among the respondents was a factor
associated with HPV vaccine uptake but none was significant for attitude. The predictors of knowledge of, and
uptake of HPV infection and vaccine of the respondent were age, formal education and ethnicity.
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