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Human papilloma virus vaccination knowledge and willingness to vaccinate adolescents among parents attending an out-patient clinic in South-South Nigeria
[bookmark: _Hlk212177140]ABSTRACT
Background:  Human papilloma virus (HPV) infection is the primary cause of cervical cancer, a leading cause of cancer-related mortality in Nigeria. Nigeria recently integrated the HPV vaccine into its national routine immunization program to combat this burden. Parental knowledge and willingness are crucial to increasing vaccine coverage, as parental consent is required for adolescent vaccination. The study aims to assess the knowledge and willingness of parents to vaccinate their children with the HPV vaccine.
[bookmark: _Hlk213914116]Methods: A descriptive cross-sectional study conducted between November 2024 to January 2025. Participants were 227 parents of adolescent girls, recruited using systematic random sampling technique. An interviewer-administered questionnaire was used to obtain data. Logistic regression was conducted to identify predictors of parents’ willingness to vaccinate their children with HPV vaccine. The level of significance was evaluated at p<0.05 at 95% confidence interval. 
[bookmark: _Hlk213914904][bookmark: _Hlk213914842]Results: The mean age was 46.94 ± 9.53 years and 55.5% were females. Participants who knew about HPV vaccine was 40.3% (95%CI= 35-85%, 44.68%) and 37.9% knew it offers protection against cervical cancer. Majority (71.4%, 95%CI= 65.29%, 77.19%) expressed their willingness to vaccinate their children. Fear of vaccine side effects (18.4%) and not having enough information about the vaccine (12.3%) were the common reasons among those unwilling to vaccinate children. Only 12.3% parents had vaccinated their children. Participants’ knowledge of HPV vaccine (P=0.001) and mothers who had ever done Papanicolaou smear test (P=0.017) was significantly associated with parents’ willingness to vaccinate their children. Mothers who had done a Papanicolaou smear test (AOR=2.001;95% CI=1.709-10.157) was the only predictor for parents to vaccinate their children.
Conclusion: The knowledge and uptake of HPV vaccine was poor although, majority were willing to vaccinate their children. The development of a population-based education program incorporating cervical cancer screening of mothers with HPV vaccination of their daughters could help to improve the vaccine uptake.
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[bookmark: _Hlk212441598]1.INTRODUCTION
[bookmark: _Hlk211519461][bookmark: _Hlk211518906][bookmark: _Hlk211518718][bookmark: _Hlk211518783][bookmark: _Hlk211518827][bookmark: _Hlk211519583][bookmark: _Hlk211518860]The human papilloma virus (HPV) is the most common viral infection of the reproductive tract (WHO, 2022).  It is known to be the main cause of cervical cancer (Kruiroongroj et al., 2014, Newman et al., 2018).  An estimated 300 million women have an active HPV infection globally (Aldossary et al., 2025). In Nigeria, a national survey involving the six geopolitical zones reported a 34.4% prevalence of HPV infection with 60.9 million women aged 15 years and above at risk of cervical cancer (ICO/IARC, 2023., Yusuf et al., 2024). The primary mode of HPV transmission is direct sexual contact and less frequently through non-sexual routes (Aldossary et al., 2025). The high risk(oncogenic) HPV types 16 and 18 account for about 70% of cervical cancer (Akinleye et al., 2020). Most of the HPV infection are self-limiting and resolve within two years, however, in some individuals the infection may persist, increasing the risk for developing benign lesions, premalignant lesions and cancer (Ojule & Anika., 2020, Aldossary et al., 2025). Prevention and early treatment are highly cost-effective and can help to maintain the health and well-being of the girls and women throughout their lives (Akinleye et al., 2020). 
Due to the vital role HPV infection plays in the development of cervical cancer, HPV screening and vaccination form essential components of cervical cancer prevention, significantly lowering both its incidence and the mortality rates linked to it (Aldossary et al., 2025). Hence, the World Health Organization (WHO) recommends primary prevention of cervical cancer through the administration of HPV vaccination for female adolescents age 9-14 years before sexual debut (Yi et at., 2023). HPV vaccines is one of the most cost-effective measures to prevent HPV infection. This is because it targets the major high-risk HPV strains responsible for morbidity and mortality, ultimately improving health outcomes and reducing healthcare costs (Xie et al., 2023).  
[bookmark: _Hlk211519243]Growing evidence show that HPV vaccination is safe and effective in reducing vaccine-type HPV infections at the level of the population (Newman et al., 2018).  A meta-analysis involving nine high income countries where HPV vaccination was recommended for girls revealed that the countries with 50% or more vaccination coverage, had a 68% reduction in vaccine-type infections with evidence suggesting cross-protection and herd immunity (Newman et al., 2018). While in those countries with HPV vaccine coverage less than 50%, had reduction in vaccine-type infections by 50% but had no evidence of cross-protection or herd immunity (Newman et al., 2018). In countries where cervical cancer is a public health issue, the WHO recommend the inclusion of the vaccine into the national immunization programmes of these countries, especially in nations where its cost-effectiveness and sustainable implementation is feasible (WHO, 2022). Currently, there are three types of HPV vaccine- bivalent, quadrivalent and nonavalent vaccine (WHO, 2022). HPV vaccines are recommended for use in females aged 9 years or older and are licensed for use up to 26 or 45 years of age and some are licensed for use in males (WHO, 2022). The HPV vaccines are indicated for the prevention of cervical premalignant lesions and cancers caused by high-risk HPV types (WHO, 2022).
[bookmark: _Hlk211519368]The vaccine was licensed and introduced in Nigeria in 2009 but could only be purchased by the few privileged persons (Adeagbo et al., 2023). However, in October, 2023, the Nigeria government introduced the human papillomavirus (HPV) vaccine into the routine national program for immunization schedule with the aim to reach 7.7 million girls aged 9-14 years (WHO, 2023).The funding of vaccination by government is thought to increase the uptake of vaccine directly by expanding access to vaccination (Shapiro et al., 2021). Cost has often been identified by parents as a barrier to providing human papilloma virus vaccine to their children and unaffordability is frequently refer to as a service delivery challenge to vaccine uptake. Also, a direct relationship is believed to exist between vaccine financing and the behavioural patterns of target population (Shapiro et al., 2021).  
[bookmark: _Hlk211523035]It is imperative to note that the effectiveness of this vaccination program depends mainly on acceptance and uptake rate. This is because the HPV vaccine is targeted at the adolescents who are ‘legal minors’, so parents will certainly play a vital role in decision-making regarding their daughters’ vaccination (Kruiroongroj et al., 2014) Parental reluctance was reported in areas where the vaccine was mandatory, due to the desire for shared decision-making with their daughters and the need for more comprehensive information about both the infection and the vaccine before making a decision (Kruiroongroj et al., 2014). The decision to vaccinate adolescent girls against HPV is influenced by a complex mix of factors, including parental knowledge, attitudes and socioeconomic status, as well as recommendations from healthcare providers and concerns about vaccine cost, side effects and effectiveness (Akinleye et al., 2020). Identifying specific knowledge gaps and factors that influence willingness of parents attending an out-patient clinic in South-South Nigeria to vaccinate their children with HPV vaccine is essential for developing targeted interventions to improve vaccine coverage and ultimately reduce the incidence of cervical cancer in the region. 
2.MATERIALS AND METHODS
[bookmark: _Hlk211523315]2.1 Study design: A hospital-based cross-sectional study carried out at the Family Medicine Clinic of Delta State University Teaching Hospital (DELSUTH), Oghara, Nigeria from November 2024 to January, 2025.
2.2 Setting: DELSUTH is a government-funded 260-bed tertiary level facility located in Oghara, a suburban town within the Ethiope West Local Government Area of Delta State, South-South Nigeria. It provides advanced, multi-specialty medical care to Delta indigenes and its adjoining states. The Family medicine clinic is a primary care facility within the hospital system and serves as a teaching site for family medicine residency program. The clinic is managed by Family Physicians who provide comprehensive primary healthcare services, covering the full continuum of preventive health, acute and chronic disease management for adult population. The patient population is diverse and primarily low-income with average number of patient visits of 560 per month. The physical environment includes 6 consultation rooms with a 10-bed observation ward.
2.3 Study population: The study participants are parents of adolescent girls aged 9-14 years attending the Family Medicine Clinic in Delta State University Teaching Hospital, Oghara.
2.4 Selection criteria
2.4.1 Inclusion criteria
Participants included in the study were parents of adolescent girls aged 9-14 years and were willing to participate in the study with the ability to give informed consent. 
2.4.2 Exclusion criteria
Participants excluded from the study were critically ill patients (physically or mentally unable to provide consent or to participate in the study) and patients unwilling to participate.
2.5 Sample size determination and sampling method
[bookmark: _Hlk213911839]The sample size was determined using a single population proportion formula, N = z2 pq/d2 (Araoye, 2004), using z as 95% of confidence level, d as 5% margin of error and p was the estimated proportion with the attribute of interest (proportion of knowledge of HPV vaccine) which was 19.0% obtained from a previous study (Akinleye et al., 2020) and n is the minimum sample size. Therefore, the minimum sample size was 236.
Systematic random sampling technique was used to recruit participants from the clinic population over a three-month period (November 2024 to January 2025). Due to the continuous flow of patients, a complete sampling frame could not be established in advance. Instead, the sampling frame was defined as all patients presenting for an appointment at the clinic’s reception desk during the specified study period. Based on historical data provided from clinic administration, an average of 1310 patients attend the clinic over a typical three-month period. The sampling interval was calculated using the formula, k=N/n (Araoye, 2004), where N was the estimated total population, n the sample size and k the sampling interval which was 6. To select the first subject a simple random sampling method by balloting was used to select a number between 1 and 6. The selected starting number was 4. Recruitment was conducted at the main reception area of clinic during all operational hours. A running count of all patients checking in at reception desk was maintained by the research assistant. Starting with the 4th patient who checked in, every 6th subsequent patient (that is 4,10,16,22 and so on) was approached immediately after check-in and their eligibility based on study criteria was assessed. If a systematically selected patient was ineligible, the next 6th patient in the sequence was then approached until the minimum number of subjects required was met.
[bookmark: _Hlk211519909]2.6 Method of data collection: Data was collected using an interviewer-administered questionnaire for the study. The questionnaire was adapted from previous studies (Shrestha, et al., 2013, Okedo-Alex et al., 2020, Lopez et al., 2022). The questionnaire consists of sociodemographic characteristics, questions assessing participants’ knowledge about HPV vaccine and their willingness to accept the HPV vaccine for their children.
In assessing participants’ knowledge on HPV vaccine and the reasons for accepting or rejecting the HPV vaccine for their children, closed ended questions with multiple choice of answers was used. The knowledge of HPV vaccine was assessed using 10-item multiple choice questions. A score of 1 was assigned for a right answer and for an incorrect answer, a score of 0 was given. The points for knowledge of HPV was summed to create a total score (Lopez et al., 2022). The median of possible scores was used to categorized knowledge into good and poor.
Participants’ willingness to accept the HPV vaccine was assessed with the question, “would you allow your child to be given the HPV vaccine”. This was recorded as a binary outcome as Yes or No.
A question for the females participants on those who have ever done Papanicolaou smear test and recorded as a binary outcome as Yes or No.
[bookmark: _Hlk212177637]2.7 Data analysis: Data was entered and coded within the Statistical Product and Service Solution (SPSS) version 27 (IBM, Chicago) for analysis. Descriptive statistics for demographic and categorical variables were produced using frequency tables. Continuous variables such as age were presented using mean and standard deviation Chi-square test was used to examine the association between parental willingness to vaccinate and categorical variables including sociodemographic characteristics, HPV vaccine knowledge and a history of ever undergoing Papanicolaou smear test by the female participants. Variables that showed statistically significant association with parental willingness to vaccinate their children at bivariate analysis with p-value <0.05 were imputed into the multivariate model. Binary logistic regression analysis was used to identify predictors of parents’ willingness to vaccinate child with HPV vaccine. The level of significance was evaluated at p<0.05 at 95% confidence interval. 
[bookmark: _Hlk213916687]2.8 Ethical consideration: Ethical approval was granted by the Research and Ethics Committee of Delta State University Teaching Hospital, Oghara. Prior to data collection, informed consent was obtained from all the participants. All information was handled with strict confidentiality and participants reserved the right to discontinue their involvement at any point without any impact on their future care. 
3. RESULT
A total of 227 participants completed the interviews giving a response rate of 96%.
[bookmark: _Hlk212177848][bookmark: _Hlk212177887]The sociodemographic characteristics of participants is represented in table 1. The mean age was 46.94 ± 9.53 years. Females constituted 55.5% of population. Almost all (89.4%) the participants were married and 48.9% having tertiary level of education. Females who had ever done a Papanicolaou (Pap) smear test was 8.4%.
Table 1: Sociodemographic characteristics of participants.
	Variables
	
	Frequency(n=227)
	Percentage(%)

	Age
	Mean ± SD
	[bookmark: _Hlk210955556]46.94 ± 9.53

	Gender
	Male
	101
	44.5

	
	Female
	126
	55.5

	Marital status
	Single 
	14
	6.2

	
	Married
	203
	89.4

	
	Divorced
	2
	0.9

	
	Separated
	2
	0.9

	
	Widowed
	6
	2.6

	Level of Education
	
None
	
3
	
1.3

	
	Primary
	31
	13.7

	
	Secondary
	82
	36.1

	
	Tertiary
	111
	48.9

	Religion
	Christian
	219
	96.5

	
	Muslim
	3
	1.3

	
	Traditional
	4
	1.8

	
	Others
	1
	0.4

	Females who had ever done Pap smear test (n=126)
	
Yes
	
19
	
8.4

	
	No
	107
	47.1



[bookmark: _Hlk212177943][bookmark: _Hlk212177978][bookmark: _Hlk212178040]Less than half (42.7%) of the study participants had heard about HPV and knew the mode of transmission of HPV infection (35.7%). Only 19.4% knew that HPV infection affects both male and female gender. Also, very few (36.7%) knew that HPV could cause cervical cancer. Furthermore, less than half (45.8%) of the participants had heard about HPV vaccine and knew (37.9%) it offers protection against cervical cancer. Health professionals (63.5%) were the most common source of information and 37.4% were aware of its inclusion in the national immunization schedule. Only 1.3% knew the recommended age for HPV vaccine and 33.2% knew it should be given before the first sexual debut. The overall knowledge of HPV vaccine was 40.3% (95%CI= 35-85%, 44.68%) had good knowledge while 59.7% had poor knowledge. (Table 2)
[bookmark: _Hlk213830331]          Table 2: Participants’ knowledge of Human Papilloma Virus (HPV) 
	Variables
	
	Frequency
	Percentage

	Have you heard of HPV
	Yes
	97
	42.7

	
	No
	130
	57.3

	Mode of transmission
	Sexual Transmission
	81
	35.7

	
	Others**
	4
	1.8

	
	I don’t know
	142
	62.5

	HPV can cause cervical cancer
	Yes
	83
	36.7

	
	No
	9
	4.0

	
	I don’t know
	134
	59.3

	
What gender can have HPV infection
	
Male
	
5
	
2.2

	
	Female
	54
	23.8

	
	Both
	44
	19.4

	
	I don’t know
	124
	54.6

	Have you heard about HPV vaccine
	Yes
	104
	45.8

	
	No
	123
	54.2

	
	
	
	

	Diseases related to HPV
	Genital warts
	5
	2.2

	
	Cervical cancer
	80
	35.2

	
	Infertility
	3
	1.3

	
	I don’t know
	139
	61.2

	
HPV vaccine can prevent
	
Cervical cancer
	
86
	
37.9

	
	Genital wart
	20
	8.8

	
	Anal cancer
	5
	2.2

	
	I don’t know
	116
	51.1

	
Aware that HPV vaccine inclusion in routine immunization schedule
	

Yes
                                                     
	

85
	

37.4

	
	No
	142
	62.6

	
	
	
	

	Give HPV vaccine before first sexual debut 
	Yes
	75
	33.2

	
	No
	3
	1.3

	
	I don’t know
	148
	65.5

	
Recommended age for HPV
	
<9 years
	
78
	
34.4

	
	9-14 years
	3
	1.3

	
	>14 years
	2
	0.9

	
	No idea
	144
	63.4

	Overall Knowledge of HPV vaccine
	Good
	92
	40.3

	
	Poor
	136
	59.7


** Others – Use of public toilet-2; During Pregnancy-1; Blood Transfusion-1
[bookmark: _Hlk212178130][bookmark: _Hlk212178164]Majority (71.4%,95%CI= 65.29%, 77.19%) of the study participants expressed the willingness to allow their children receive the HPV vaccine and protection against cervical cancer (44.4%) was the common reason for acceptance. However, among those unwilling (11.0%) and undecided (17.6%), fear of vaccine side effects (18.4%) and not having enough information about the HPV vaccine (12.3%) were the common reasons for their decisions. Very few (12.3%) parents indicated that their children had been vaccinated with the vaccine. (Table 3) 
Table 3: Participants’ willingness to vaccinate children.
	Variables
	
	Frequency
	Percentage (%)

	Would you allow your child to receive HPV vaccine
	Yes
	162
	71.4

	
	No
	25
	11.0

	
	I’m not sure
	40
	17.6

	Reasons for willingness to vaccinate child (n=162)
	

To protect child from STD
	

32
	

19.8

	
	To protect against cervical cancer
	72
	44.4

	
	Aware of cancer & its prevention, because I know some cases amongst my close relatives
	18
	11.1

	
	To comply with the immunization schedule
	40
	24.7

	
Have your child been vaccinated with the HPV vaccine
	

Yes
	

28
	

12.3

	
	No
	158
	69.6

	
	I’m not sure
	41
	18.1

	

Reasons for unwillingness to vaccinate child (n=65)
	


Afraid of side effects
	


12
	


18.4

	
	I don’t have enough information on the vaccine 
	8
	12.3

	
	Too many vaccines given to children
	5
	7.7

	
	I don’t consider my child at risk
	4
	6.2

	
	I prefer the child to decide by themselves
	3
	4.6

	
	Too late, my child is already exposed sexually
	3
	4.6

	
	No reason stated
	30
	46.2



[bookmark: _Hlk211401869][bookmark: _Hlk212178256]Table 4 shows the relationship between parental willingness to vaccinate their children and sociodemographic characteristics, knowledge of HPV vaccine and females who had done Papanicolaou (Pap) smear test. No socio-demographic characteristics was statistically significantly associated with parents’ willingness to accept HPV vaccine for their children. However, participants’ knowledge of HPV vaccine (P=.001) and mothers’ who had ever done Pap smear test (P=.017) was significantly associated with parents’ willingness to accept HPV vaccine for their children. 
[bookmark: _Hlk213773267]Table 4: Relationship between Parental willingness to vaccinate their children and sociodemographic characteristics and knowledge of HPV vaccine of the participants.
	Variables
	
	Willing
n (%)
	Not Willing
n (%)
	χ2
	p-value

	Age
	20 – 29 years
	2 (1.3)
	2 (3.1)
	8.330
	0.080

	
	30 – 39 years
	35 (21.7)
	10 (15.4)
	
	

	
	40 – 49 years
	72 (44.5)
	22 (33.9)
	
	

	
	50 – 59 years
	39 (24.1)
	18 (27.7)
	
	

	
	≥ 60 years
	14 (8.7)
	13 (20)
	
	

	
	
	
	
	
	

	Gender
	Male
	71 (43.9)
	30 (46.2)
	0.102
	0.750

	
	Female
	91 (56.2)
	35 (53.9)
	
	

	
	
	
	
	
	

	Marital status
	Single 
	10 (6.2)
	4 (6.2)
	0.663
	0.718

	
	Married
	146 (90.2)
	57 (87.7)
	
	

	
	** Others
	6 (3.8)
	4 (6.2)
	
	

	
	
	
	
	
	

	Educational status
	
None
	3 (1.9)
	0 (0)
	
5.763
	
0.124

	
	Primary
	20 (12.4)
	11 (17)
	
	

	
	Secondary
	53 (32.8)
	29 (44.7)
	
	

	
	Tertiary
	86 (53.1)
	25 (38.5)
	
	

	Knowledge of HPV vaccine
	
Yes
	87(53.8)
	17(26.2)
	
14.184
	
*<0.001

	
	No                                                    
	75(46.3)
	48(73.9)
	
	

	Mothers who had done Papanicolaou smear test
	


Yes
	18(19.8)
	1(2.9)
	


5.653
	


*0.017

	
	No
	73(80.3)
	34(97.2)
	
	

	
	
	
	
	
	


   **Others – Divorced, Separated and Widowed
[bookmark: _Hlk212178290][bookmark: _Hlk210960343][bookmark: _Hlk213913283]Table 5 shows the logistic regression analysis model demonstrating the predictors of the willingness to vaccinate ones’ child among the study participants. The predictor of the participants’ willingness to vaccinate their children was female participants who had done a Pap smear test, they had 2.001 times the odds to vaccinate their child compared with those females who had never done Pap smear test (AOR=2.001;95% CI=1.709-10.157).
Table 5: Regression analysis showing the predictors of willingness to vaccinate ones’ child with HPV vaccine among the study participants.
	Variables
	
	B
	S.E.
	AOR
	95% C.I. for AOR
	p-value

	
	Reference Category
	
	
	
	Lower
	Upper
	

	Knowledge on HPV vaccine
Good
	

Poor
	

-0.401
	

0.603
	

0.669
	

0.205
	

2.181
	

0.505

	Knowledge on HPV infection
Good
	

Poor
	

1.788
	

0.944
	

5.980
	

0.940
	

38.031
	

0.058

	Have you ever done a PAP smear test as a female?
Yes
	


No
	


-1.875
	


0.550
	


2.001
	


1.709
	


10.157
	


*0.001






4. DISCUSSION
[bookmark: _Hlk213834624]The study showed that less than half of the participants had good knowledge of the HPV vaccine. A community-based study conducted in Lagos, Nigeria reported that only 26.7% of parents of adolescent secondary school girls had good knowledge of HPV vaccine (Rabiu et al., 2020). Similarly, poor knowledge of HPV vaccine was identified among parents whose adolescents children utilized care services at a General practice unit of a tertiary hospital in Benin, Nigeria (Elebiyo., 2023). However, a high knowledge level (82%) was reported among parents of HPV vaccine recipients in Ogun, Nigeria during an immunization campaign (Olubodun et al., 2024). This high knowledge may be attributed to the awareness campaign that was carried out in that area. Poor parental knowledge of HPV vaccine can primarily result in lower vaccination rates and negative public health outcomes by fostering vaccine hesitancy, contributing to lower uptake among children which in turn increases the long-term risk of their children developing HPV-related cancers (Yusuf et al., 2024). Ultimately, addressing the knowledge gaps identified through education is crucial for improving HPV vaccine uptakes rates and preventing future HPV-related diseases. There is need to develop a robust public health communication strategy necessary to inform and educate the public about the vaccine using both traditional channels such as educational intervention provided by healthcare providers and the use of social media channels to significantly improve awareness and acceptance (Sackay et al., 2025).
[bookmark: _Hlk213822956]Furthermore, only 12.3% of the participants indicated that their children had received the HPV vaccine. A hospital-based cross-sectional study in Benin, Nigeria reported that 18.5% of parents had vaccinated their children (Elebiyo., 2023). Conversely, lower vaccine uptake was reports from previous Nigerian studies; 6.9% in Abakaliki, South East Nigeria; 4% in Lagos, South West and 1.9% in Ilorin, North Central Nigeria (Adesina et al., 2018, Azuogu et al., 2019, Akinleye et al., 2020). The probable reason for the relatively better rate of vaccine uptake in the present study and in the Benin study may be that both were conducted in tertiary centres where the likelihood of dissemination of information about the HPV vaccine to patients and accessibility to vaccination service is more compared to the community setting. Also, the relatively better uptake rate in present study may be due to the commencement of free administration of the HPV vaccine in schools and its inclusion in the routine national immunization schedule in Delta state, Nigeria. In Quebec, Canada where a free, universal school-based HPV vaccination program exist, 88.2% of adolescent girls were said to have been vaccinated (Krawczyk et al., 2015). Parents general vaccination attitude and adherence to routine recommended vaccines where identified as significant factors that influenced vaccine uptake. Thus, increased awareness drive through outreaches in the communities and schools with the provision of free vaccines can be used to promote the uptake of HPV vaccine in Nigeria (Olubodun et al., 2024). 
[bookmark: _Hlk211520631]In spite of the poor knowledge of HPV and HPV vaccine, majority of the parents were willing to vaccinate their daughters. This was in congruent with the report in Lagos, Nigeria were parents express their willingness to vaccinate their daughters if vaccines were free (Rabiu et al., 2020). This is however lower than those reported in Abakaliki, Nigeria and Kenya (Azuogu et al., 2019, Kolek et al., 2022). Parents with poor vaccine knowledge may still accept it due to influence by a general belief in vaccines, a desire to protect their children from cervical cancer, even if they don’t fully understand the specific (Walker et al., 2020). Protection of child from cancer was the common reason stated by study participants.
[bookmark: _Hlk211522024][bookmark: _Hlk211413560]Among participants who were unwilling to accept the vaccine for their children, fear of side effects and not having enough information on the vaccine were reasons for declining. Similar finding was reported in Kano, Nigeria, Ethiopia and China (Aragaw et al., 2023, Xie et al., 2023, Yusuf et al., 2024). Better vaccine-related knowledge and having a healthcare professional as a source of information have been reported to influence the uptake of HPV vaccine uptake in adolescent females (Umeh et al., 2016). Health professionals play a vital role in improving HPV vaccine uptake by providing clear, accurate information, delivering strong, cancer-prevention-focused recommendations, addressing misconceptions and safety concerns and fostering trust with parents (Sackey et al., 2022). Enhancing health workers knowledge, increasing their confidence to promote the vaccine and using effective communication strategies are essential for educating parents and ultimately increasing vaccination rates (Umeh et al., 2016). Although, HPV vaccination is free under the national immunization program, HPV vaccine uptake hinges on health professionals’ willingness to provide information to parents and adolescent girls (Umeh et al., 2016). Therefore, integration of patient education on HPV vaccination by healthcare providers as a fundamental component of the national strategic plan for cervical control is imperative (Umeh et al., 2016).
[bookmark: _Hlk211522302][bookmark: _Hlk211522345][bookmark: _Hlk211413419]In addition, mothers’ who had undergone Papanicolaou smear test was the only predictor of willingness to allow their children to receive the HPV vaccine. Mother’s screening history have been reported to influence daughter’s uptake of HPV vaccine. The uptake of HPV vaccine and completion were more likely in adolescent females whose mothers underwent a recent Pap test as observed in a cross-sectional study conducted in United States (Monnat & Wallington, 2013). In a retrospective study carried out in United Kingdom, revealed that mothers’ history of attending cervical screening was associated with higher rates of HPV vaccination initiation and completion among their daughters in both the routine and catch-up programmes. While those whose mothers did not participate in preventive services were less likely to receive vaccine (Spencer et al., 2013). This is likely because their participation in cervical screening indicates a higher engagement with preventive healthcare. Also, this association is likely driven by a mother’s positive attitude towards preventive health services rather than her specific test results and her overall health seeking behaviour (Monnat & Wallington, 2013). This shows that mothers’ health seeking behaviour is a key indicator and determinant of their daughters’ vaccination status. Therefore, interventions that educate mothers about the importance of HPV vaccination and encourage their participation in regular health screening may improve the uptake of HPV vaccine for their children. Women’s engagement with the healthcare system provide more opportunities to learn about and access the vaccine for their daughters (Spencer et al., 2013). A community-based education program which combined cervical cancer screening of mothers with HPV vaccination of their daughters resulted in a 10.7% increase in HPV vaccination in Mali. Thus, mothers’ behaviour and engagement with the healthcare system are central in health interventions aimed at promoting both cervical screening and HPV vaccination (Spencer et al., 2013).
The findings from this study identified key factors influencing willingness to vaccinate child and associations that can be further explored in more in-depth research. Also, this can be used to design targeted educational programs and policy changes to improve vaccine uptake. The being a cross sectional study makes it impossible to establish a cause- and effect- relationship between knowledge, willingness and actual uptake of the vaccine. Also, participants may be more likely to give answers they believe are more socially acceptable (social desirability bias), this means that the reported willingness may be inflated. Future studies need to integrate qualitative and quantitative data to provide a more complete understanding of the underlying factors influencing uptake of HPV vaccine.
CONCLUSION
[bookmark: _Hlk212179849]The knowledge of HPV vaccine was poor with very poor uptake of the vaccine. Although, majority of the study participants were willing to accept HPV vaccine for their children, among those unwilling; fear of the vaccine side effects and not having adequate information was identified as barriers that influenced their decision. Mothers who had ever undergone Papanicolaou smear test was the only predictor of participants willingness to accept HPV vaccine for their children. Therefore, the need to develop a population-based education program which combines cervical cancer screening of mothers with HPV vaccination of their daughters could help to improve HPV vaccine uptake. Also, enhancing health professionals’ knowledge, increasing their confidence to promote the vaccine and using effective communication strategies are essential for educating parents and ultimately increasing vaccination rates.
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