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Background: Human papillomavirus (HPV) vaccination is an effective public health measure for the prevention of cancer of the 
cervix. We aimed to assess HPV vaccine coverage and associated factors in Gulu, Uganda.
Methods: In October 2021, we conducted a cross-sectional study among girls aged 9 to 13 years residing in Pece-Laroo Division, 
Gulu City, Uganda. HPV vaccine coverage was defined as receipt of at least a dose of the HPV vaccine.
Results: A total of 197 girls, with a mean age of 11±1.4 years, were enrolled. Most participants were of the Acholi tribe (89.3%, 
n=176), catholic (58.4%, n=115), and in primary 5 level of education (36%, n=71). Overall, 68(35%) participants had received the 
HPV vaccine. Factors associated with HPV vaccine utilization were, good knowledge of the HPV vaccine (adjusted odds ratio (aOR) 
=0.233, 95% confidence interval (95CI): 0.037–0.640, p=0.101), methods of HPV prevention (OR=0.320, 95CI: 0.112–0.914, p = 
0.033), good knowledge of the importance of HPV vaccination (OR=0.458, 95% CI: 0.334–0.960, p=0.021), knowledge on frequency 
of HPV vaccination (OR=0.423, 95CI:0.173–0.733, p=0.059), and good mobilization (OR=0.443, 95% CI: 0.023–0.923, p=0.012).
Conclusion: In this community-based study, only one third of eligible girls received the HPV vaccine. Public health interventions are 
recommended exponentially to enhance the utilization of the HPV vaccine in this community.
Keywords: HPV vaccine, uptake, schoolgirls, Uganda

Introduction
Globally, cervical cancer is the fourth most common cancer in women.1 In 2018, there were an estimated 570,000 women 
diagnosed worldwide and about 311,000 died from cancer of the cervix.2 About 8% of cancers in developing countries, 
including cancer of the cervix, are caused by high-risk serotypes of the human papillomavirus (HPV).3 Cancer of the 
cervix is an increasing problem in sub-Saharan Africa exacerbated by the high HIV burden in the region. There are more 
than 75,000 new cases and 50,000 deaths yearly due to cancer of the cervix.3

Global utilization of HPV vaccination in resource-limited countries is relatively new. Following introduction of HPV 
vaccine in 2010, only 1.4% of the girls who received the first dose of the vaccine went ahead to complete the full course 
of the vaccine globally.4 Recent studies show that utilization of HPV vaccine in developed countries is higher at 33.5% as 
compared to 2.7% in low developed countries.5 In a recent study that was carried out in Sub-Saharan African region 
involving 64 countries, only 1% of the 118 million women had received and completed the full course of the HPV 
vaccine.5

In Uganda the Ministry of Health, through its strategic plan for cervical cancer prevention among girls aged 10 years, 
committed itself to achieving 80% HPV vaccine coverage among eligible girls. However, in one of the cross-sectional 
studies that was done in Lira district in Uganda, less than 20% of eligible girls received the HPV vaccine.6

The WHO recommends different implementation strategies which include school-based, health facility-based, and 
outreach-based strategies. Uganda adopted the school-based strategy targeting girls aged 9–13 yrs, with the majority 
being in primary four or have dropped out of school. The majority of the girls in this age category are not sexually active, 
and this makes them a target group for prevention of human papillomavirus infection that is a causative agent in 70% of 
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cervical cancer.7 It is therefore worth noting that poor HPV vaccine uptake results in increased HPV infection burden that 
eventually leads to increased cervical cancer burden and morbidity as well as mortality associated with it.

Low utilization of HPV vaccine in Uganda could be attributed to the knowledge gap of the community regarding 
HPV and its relation to causation of cancer of the cervix, preventive measures, attitudes toward the vaccine, lack of 
community engagement and the health system factor like the cost of vaccine.8

Concerns from the community about vaccine utilization need to be unearthed and addressed in order to improve the 
health promotion according to the sustainable development goal 3, which emphasizes “good health and well-being”. 
Therefore, we aimed to investigate the factors associated with HPV vaccine coverage in Gulu City, Uganda.

Methods
Study Design
A descriptive, community-based, cross-sectional study was conducted in Pece-Laroo Division, Gulu City, Uganda in 
October 2021.

Study Setting
This study was conducted in Pece-Laroo Division, Gulu City. Pece-Laroo Division is located on the Western side of Gulu 
City. It comprises eight parishes; Agwee, Queens Avenue, Iriaga, Pece Prisons, Labour line, Pawel, Tegwana and 
Vanguard. It has 57 sub-wards with an estimated population of about 79,000. The estimated number of households in 
the whole division was 6350. Gulu Regional Referral Hospital is the biggest and nearest government health facility that 
serves the population. A small proportion of the population is served by private health facilities with reproductive health 
services. The division also has government-headed health facilities namely: Laroo health centre III, Gulu University 
Health Centre II, Pece Prison Health Centre II.

Study Population
We recruited girls aged 9 to 13 years within Pece-Laroo Division, Gulu, Uganda. Written informed assent was obtained 
from the parents or legal guardians of the children. Children with speech and language impairment and those with mental 
retardation such as cerebral palsy or Down’s syndrome were excluded.

Sample Size Estimation
Sample size for a single population was estimated using the assumption of a Z value of 1.96 at 95% confidence interval 
(95CI), uptake of HPV vaccine of 17.4% (Isabirye et al, 2020), desired precision 5%, and power of 80%. A sample size 
of 200 was realized.

Study Variables
The main study outcome variable was utilization of the HPV vaccine by girls aged 9 to 13 years in Pece-Laroo Division, 
Gulu City. The independent variables were sociodemographic characteristics and health system factors.

Data Collection Procedure
Data were collected using a pre-tested, standardized, semi-structured questionnaire in primary-level English. The data 
collection tool was translated to the local language (Acholi) and administered by a research assistant proficient in both 
English and Acholi languages. All completed questionnaires were kept out of reach of non-members of this research 
group. Several data backups were obtained and stored in other computers with password protection.

Data Analysis
Data were analyzed using STATA version 17.0. Numerical data were summarized as mean and standard deviation or median 
and interquartile ranges. Fischer’s exact test or Chi-square for categorical data and Student’s t-test or Mann–Whitney 
U tests for numerical data were used to assess for association between categorical variables and utilization of confidence. 
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Binary logistic regression model was constructed to determine factors independently associated with utilization of HPV 
vaccine. Results were presented as adjusted odds ratio (aOR), with corresponding 95CI. A p < 0.05 was considered 
statistically significant.

Ethical Considerations
The study was conducted in accordance with the Declaration of Helsinki. The study protocol was approved by the Gulu 
University Research and Ethics Committee (GUREC-021-21). Parents/legal guardians provided written informed consent 
for all the minors prior to study commencement. The study participants who had defaulted their vaccination were referred 
to a nearby health facility or the parent or guardian was advised to take them to a health facility to complete their 
vaccination.

Results
Socio-Demographic Characteristics of Participants
A total of 197 girls participated in the study, making the percentage of girls who participated 98.5%. The age range of the study 
population was from 9 to 13 years. The mean +SD age of the respondents was 11 = 1.36 years. Majority (36%) of the 
participants were in primary five with only 23(11.7%) in primary seven. Overwhelming number (89.3%) of the participants 
were from the indigenous Acholi tribe. Regarding the religion of the girls, 115 (58.4%) were Catholic (Table 1).

Majority (71.6%) of the girls lived with their parents and both parents were responsible for their upkeep (Figure 1).

HPV Vaccination Coverage
Out of the 197 participants registered for the study, the level of HPV vaccination usage was only 35%. The majority 
never received the HPV vaccine (Figure 2).

Table 1 Socio-Demographic Characteristics

Characteristics Measures Frequency (N=197) Percentage (%)

Age (years), Mean +SD 11+ 1.36

Education of participants Primary 4 54 27.4

Primary 5 71 36.0

Primary 6 49 24.9

Primary 7 23 11.7

Tribes of participants Acholi 176 89.3

Non-Acholi 21 10.7

Religion Catholic 115 58.4

Moslem 18 9.2

Anglican 59 29.9

Other religion 5 2.5

Parish Tegwana 42 21.4

Vanguard 32 16.2

Agwee 41 20.8

Iriaga 27 13.7

Queens avenue 55 27.9
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Out of 71 girls in primary five, 70.4% had never received the HPV vaccine. Out of the 115 girls who are Catholic, 
65.2% had not been vaccinated at the time of this study. 63.6% of those residing in Queens Avenue ever received HPV 
vaccine. Majority of the girls reside with both their parents and out of the 141 girls, 64.5% had never received HPV 
vaccine (Table 2).

Factors Associated with Utilization of HPV Vaccine
At bivariate analysis, the knowledge factors statistically associated with HPV vaccine use included good knowledge 
about the meaning of HPV (OR=0.233, 95% CI: 0.037–0.640), various good methods of HPV prevention (OR=0.320, 
95% CI: 0.112–0.914), adequate information on the importance of HPV vaccination (OR=0.458, 95% CI: 0.334–0.960) 
and adequate knowledge about dosage of HPV vaccines (OR=0.423, 95% CI: 0.173–0.733) (Table 3). Mobilization 
factors statistically associated with HPV vaccine utilization included mobilization (OR=0.443, 95% CI: 0.023–0.923), 
time of mobilization (OR=2.528, 95% CI: 1.145–5.580), and how long the vaccination takes (OR=0.379, 95% CI: 0.288– 
0.684) (Table 4). Distance variable associated with HPV vaccine use revealed no significant variable associated with 
HPV vaccine use at 0.2 p-values (Table 5).

Multivariate Analysis of Factors Associated with Utilization of HPV Vaccine Among 
Girls Aged 9–13 Years in Pece-Laroo Division
Variables that were significant for HPV utilization at bivariate analysis were considered for multivariable analysis. These 
included knowledge about HPV, prevention of HPV, importance of HPV vaccine, the dosage, mobilization, time of 
mobilization and duration of vaccination. In multivariable analysis, factors found to be significantly associated with HPV 
vaccine utilization at 5% level of significance included knowledge about what HPV is (OR=0.580, 95% CI: 0.127- 

Figure 1 Care-takers of the girls.

Figure 2 HPV utilization level.
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Table 2 HPV Utilization by Socio-Demographic Factors

Characteristics Ever Received HPV 
Vaccine?

Total

Yes n (%) No n (%)

Education of participants Primary 4 22(40.7%) 32(59.3%) 54

Primary 5 21(29.6%) 50(70.4%) 71

Primary 6 16(32.7%) 33(67.3%) 49

Primary 7 9(39.1%) 14(60.9%) 23

Religion Catholic 40(34.8%) 75(65.2%) 115

Moslem 7(38.9%) 11(61.1%) 18

Anglican 17(28.8%) 42(71.2%) 59

Other religion 4(80.0%) 1(20.0%) 5

Parish Tegwana 3(7.1%) 39(92.9%) 42

Vanguard 12(37.5%) 20(62.5%) 32

Agwee 11(26.8%) 30(73.2%) 41

Iriaga 7(25.9%) 20(74.1%) 27

Queens avenue 35(63.6%) 20(36.4%) 55

Child’s care taker Both parents 50(35.5%) 91(64.5%) 141

Single parent 17(34.7%) 32(65.3%) 49

Guardian 1(14.3%) 6(85.7%) 7

Table 3 Bivariate Analysis of Knowledge Factors

Characteristics Response Ever Received HPV vaccine OR (95% CI) P-value

Yes n (%) No n (%)

Understanding of HPV Virus causing other cancers 7(18.4%) 31(81.6%) 1.0

Virus causing cancer of cervix 28(37.3%) 47(62.7%) 0.770(0.264–2.249) 0.634

Virus that does not cause disease 4(36.4%) 7(63.6%) 0.233(0.037–0.640) 0.101

I do not know 29(39.7%) 44(60.3%) 0.487(0.116–2.039) 0.325

How is HPV prevented Avoid early sex 7(17.1%) 34(82.9%) 1.0

Vaccination with HPV vaccine 28(44.4%) 35(55.6%) 0.320(0.112–0.914) 0.033

Treatment 5(20.0%) 20(80.0%) 0.770(0.171–3.463) 0.734

I do not know 28(41.2%) 40(58.8%) 0.324(0.057–2.049) 0.240

Who can get HPV Vaccine? Preadolescent 31(44.9%) 38(55.1%) 1.0

Married women 8(22.2%) 28(77.8%) 0.065(0.022–1.574) 0.350

Elderly women 4(12.9%) 27(87.1%) 1.023(1.606–12.67) 0.561

I do not know 25(41.0%) 36(59.0%) 0.325(0.459–11.76) 0.307

(Continued)
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0.0.189), HPV prevention (OR=1.227, 95% CI: 1.077–4.669), the importance of HPV vaccine (OR=0.571, 95% CI: 
0.290–0.899), time of mobilization (OR=4.534, 95% CI: 1.802–11.40) and the time taken for vaccination (OR=0.521, 
95% CI: 0.144–0.906) (Table 6).

Attitudes of the Girls Toward Factors Associated with HPV Vaccination
In order to determine the girls’ perceptions of factors relating to their attitude that influenced HPV vaccine utilization, 
five statements were used (Table 7). The results show that 96.4% (n = 190) of the respondents indicated they have 

Table 4 Bivariate Analysis of Mobilization Factors

Characteristics Response Ever Received HPV Vaccine OR (95% CI) P-value

Yes No

Do they mobilize for HPV vaccine? Yes 54(31.6%) 117(68.4%) 1.0

No 14(53.8%) 12(46.2%) 0.443(0.023–0.923) 0.012

Who does mobilization? VHT 25(36.2%) 44(63.8%) 1.0

Church leaders 8(25.0%) 24(75.0%) 1.626(0.605–4.372) 0.335

Teachers 19(30.2%) 44(69.8%) 1.082(0.487– 

2.4040

0.846

I do not know 2(28.6%) 5(71.4%) 1.309(0.218–7.853) 0.768

When do they mobilize? The day of vaccination 25(46.3%) 29(53.7%) 1.0

A day before vaccination 17(25.4%) 50(74.6%) 2.528(1.145–5.580) 0.022

A week earlier 10(23.8%) 32(76.2%) 3.153(1.203–8.263) 0.019

A month before vaccination 2(25.0%) 6(75.0%) 1.422(0.575–2.369) 0.168

How long does it take to get vaccinated Less than 30 minutes 25(33.8%) 49(66.2%) 1.0

Between 30 mins to 1 hour 21(28.4%) 53(71.6%) 0.379(0.288–0.684) 0.201

More than 1 hour 15(42.9%) 20(57.1%) 0.772(0.273–2.178) 0.625

I do not know 7(50.0%) 7(50.0%) 0.407(0.074–2.233) 0.301

Table 3 (Continued). 

Characteristics Response Ever Received HPV vaccine OR (95% CI) P-value

Yes n (%) No n (%)

Importance of HPV vaccine Reduces risk of cervical cancer 34(37.8%) 56(62.2%) 1.0

Prevents other cancers 8(23.5%) 26(76.5%) 1.344(0.415–4.343) 0.621

Reduces health care cost 0(0.0%) 7(100.0%) 0.75(0.123–0.983) 0.323

I do not know 26(39.4%) 40(60.6%) 0.458(0.334–0.960) 0.021

HPV vaccine doses given? One 21(28.4%) 53(71.6%) 1.0

Two 19(39.6%) 29(60.4%) 0.423(0.173–0.733) 0.059

Three 6(20.7%) 23(79.3%) 0.535(0.143–1.998) 0.352

I do not know 22(47.8%) 24(52.2%) 0.677(0.093–0.826) 0.321
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received information on HPV vaccine which is a good predictor of HPV utilization. The belief that HPV vaccine is safe 
was indicated by 198 (98%) girls. Additionally, 172 (87.3%) respondents agreed that HPV vaccine was not against their 
religious beliefs. 186 (94.4%) girls were willing to vaccinate if the vaccine could be provided indicating that the presence 

Table 6 Multivariable Analysis of Factors Associated with Utilization of HPV Vaccine

Characteristics AOR (95% CI) P-value

Understanding of HPV Virus causing other cancers 1.0

Virus causing cancer of cervix 0.373 (0.128–1.085) 0.075

Virus that does not cause disease 0.284 (0.055–1.458) 0.132

I do not know 0.580 (0.127–0.189) 0.048

How is HPV prevented Avoid early sex 1.0

Vaccination with HPV vaccine 1.227 (1.077–4.669) 0.007

Treatment 0.694 (0.153–3.137) 0.635

I do not know 0.578 (0.127–2.643) 0.489

The importance of HPV vaccine Reduces risk of cervical cancer 1.0

Prevents other cancers 1.231 (0.415–8.423) 0.721

Reduces health care cost 0.56 (0.123–2.163) 0.483

I do not know 0.571 (0.290–0.899) 0.039

Time of mobilization The day of vaccination 1.0

A day before vaccination 4.534 (1.802–11.40) 0.001

A week earlier 4.431 (1.472–12.62) 0.008

A month before vaccination 0.123 (0.627–28.87) 0.138

How long does it take to get vaccinated Less than 30 minutes 1.0

Between 30 mins to 1 hour 0.521 (0.154–0.906) 0.047

More than 1 hour 0.062 (0.202–1.906) 0.405

I do not know 0.212 (0.033–1.343) 0.100

Table 5 Bivariate Analysis of Distance Factors

Characteristics Ever Received HPV vaccine OR (95% CI) P-value

Yes n (%) No n (%)

Distance from home to vaccination location Less than 1 km 32(31.4%) 70(68.6%) 1.0

1 km 17(34.7%) 32(65.3%) 0.790(0.348–1.793) 0.573

More than 1km 12(41.4%) 17(58.6%) 0.718(0.261–1.976) 0.522

I do not know 7(41.2%) 10(58.8%) 0.665(0.216–2.052) 0.471

What transport means do you use Walking 42(33.9%) 82(66.1%) 1.0

Bicycle 18(32.1%) 38(67.9%) 1.228(0.565–2.669) 0.604

Motor cycle 6(54.5%) 5(45.5%) 0.546(0.131–2.267) 0.405

Vehicle 2(33.3%) 4(66.7%) 1.288(0.204–8.110) 0.787
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of the vaccine is a good predictor of HPV vaccine utilization. Incurring costs by the girls for HPV vaccination could 
affect HPV utilization negatively since only 39 (19.8%) expected the service to be at a cost.

Discussion
This study aimed to determine the level and factors associated with HPV vaccine utilization among girls aged 9 to 13 
years in Pece-Laroo Division.

Out of the 197 participants registered for the study, the level of HPV vaccination usage was only 35% as the majority 
never received the HPV vaccine. This is higher than existing cross-sectional evidence for Lira district that established 
low coverage (17.4%) of HPV vaccination pointing to the urgent need to establish the predictors of HPV vaccine uptake.6 

This slightly higher coverage was probably due to good knowledge and attitude, short distance to health facility, and 
good strategy especially outreach for vaccination and good mobilization.

In multivariable analysis, knowledge about HPV vaccine was found to be significantly associated with HPV vaccine 
utilization. Girls who did not know the purpose of HPV vaccine were 442% less likely to use HPV vaccine compared to 
girls who knew that HPV causes cervical cancer.

This is in line with a pilot study in Uganda carried out in two districts of Ibanda and Nakasongola which showed sub- 
optimal adolescent girls’ knowledge of HPV vaccine, where only 17.6% of the adolescents overall were knowledgeable. 
And a comparative study found that vaccinated girls were more knowledgeable about the vaccine than the unvaccinated.9

The results show that 96.4% (n = 190) of the respondents indicated they have received information on HPV vaccine, 
which is a good predictor of HPV utilization. It was indicated that 198 (98%) girls believed that HPV vaccine is safe. 
Additionally, 172 (87.3%) respondents agreed that HPV vaccine was not against their religious belief. 186 (94.4%) girls 
were willing to vaccinate if the vaccine could be provided, indicating that the presence of the vaccine is a good predictor 
of HPV vaccine utilization. Incurring costs by the girls for HPV vaccination could affect HPV utilization negatively since 
only 39 (19.8%) expected the service to be at a cost.

This is consistent with a study which was done in northern Uganda by Katagwa which found that HPV vaccine was 
highly acceptable with positive attitudes among primary school girls though mixed reactions and wrong perceptions still 
exist.10

This study indicates that the majority of respondents, 35 (83.3%), reported that HPV vaccines were available at the 
facility, 27(64.3%) health workers got their vaccine from the DHO’s office. This is not in line with a study conducted by 
Janice and Amerita which found that despite effective cervical cancer prevention, vaccines are often unavailable to 
people in developing countries.8 In their conclusion, delivery of vaccine in developing countries faces a wide range of 
socio-technical challenges that include lack of institutional capacity to monitor vaccine delivery to the population in the 
rural areas.

About 15(35.7%) and 14(33.3%) health workers had health education and media as their main source of information 
about HPV vaccine, respectively. This is inconsistent with a study conducted among University students in Malaysia,11 

where 10.3% were aware of HPV vaccine, half of them had received the information from the newspaper and only 1.5% 
had information from health professionals despite the fact that the vaccine had been available for at least 5 years by that 
time.

Table 7 Participants’ Perceptions of Factors Relating to Attitude That are Associated with HPV Vaccine Utilization

Participants’ Perceptions of Factors Associated with HPV Vaccine Utilization Agree n (%) No Idea n (%) Disagree n (%)

I have received information on HPV vaccine 190 (96.4) 5 (2.5) 2 (1.0)

Do you think HPV vaccine is safe? 193 (98) 3 (1.5) 1 (0.5)

HPV Vaccine is not against my religious beliefs 172(87.3) 23(11.7) 2(1.0)

I am willing to be vaccinated provided the vaccine is provided 186 (94.4) 9(4.6) 2(1.0)

Do you think there is any cost you incur in order to utilize the HPV vaccine? 39(19.8) 91(46.2) 67(33)
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According to our findings, stock outs, and misconception of HPV vaccine were the main hindrances to HPV vaccine 
utilization. This is in line with a study conducted by Nabirye which found that inconsistency of vaccine supply to health 
facilities was one of the health system factors associated with low levels of utilization of HPV vaccine among girls aged 
9–13 years in Uganda.12

Conclusion
About one third of eligible girls received the HPV vaccine in Gulu City due to lack of knowledge, vaccine stock outs and 
misconception, meanwhile attitude, perception of the HPV vaccine, mobilization and distance had no significant effect. 
To increase HPV vaccination coverage among high-risk population, the government should increase the HPV vaccine 
supply especially in peripheral facilities so as to avoid vaccine stock outs and increase continuous health education to 
reduce misconception of the vaccine.
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