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RESEARCH ARTICLE

Knowledge, perceptions, uptake, and determinants of HPV vaccination, 
and preferred delivery strategies among out-of-school girls in Masaka, 
Uganda
Jonathan Kitonsa a,b, Paddy Kafeeroa, Violet Ankundaa, Richard Muhumuzaa, Freddie Mukasa Kibengoa, 
Martin Onyangoa, Hadijah Naluyindaa, Daniel Opokaa, Maria Teddy Ndagirea, Esther Awinoa, 
Isiimael Hibomboa, Geofrey Kimbugwea, Dorothy Ainembabazia, Ivan Kasambaa, Ubaldo Bahemukaa,b,c, 
Gloria Lubegaa, Vincent Basajjaa, Sylvia Kusemererwaa, Joseph Lutaakomea, Yunia Mayanjaa, 
Joseph Mugishaa, and Eugene Ruzagiraa,c

aViral Pathogens, Medical Research Council/Uganda Virus Research Institute and London School of Hygiene and Tropical Medicine 
Uganda Research Unit, P.O. Box 49, Entebbe, Uganda; bDepartment of Global Health, Brighton and Sussex Medical School, 
Brighton, UK; cDepartment of Epidemiology, London School of Hygiene and Tropical Medicine Uganda Research Unit, London, UK

ABSTRACT
Cervical cancer is a leading cause of cancer-related mortality among women in sub- 
Saharan Africa, and accounts for 80% of female cancer cases in Uganda. The Human 
Papillomavirus (HPV) vaccine prevents cervical cancer but is mainly administered to 
school-going girls aged 9–15 y, potentially excluding out-of-school girls. This study 
assessed knowledge, perceptions, uptake, and preferred delivery strategies among 
out-of-school girls aged 9–20 y in inland and fishing communities in Masaka, Uganda. 
Between August and October 2024, we surveyed 428 girls (214 per community) using 
structured questionnaires. Descriptive statistics summarized participant characteris
tics, and logistic regression identified factors associated with uptake. The median age 
was 17 y (IQR: 15–19). Nearly one-fifth (19.9%) were married or cohabiting, and 62.4% 
had ever had sex. Less than half (44.2%) reported prior knowledge of the HPV vaccine, 
though most recognized its importance (73.4%) and safety (72.2%). Uptake remained 
low: 29.9% had received at least one dose, and 12.9% had completed two doses. Prior 
awareness strongly predicted uptake (aOR = 7.82; 95% CI: 4.67–13.44), with higher 
uptake in fishing communities (aOR = 2.21; 95% CI: 1.30–3.84). Lower uptake was 
associated with being out of school for 6–10 y (aOR = 0.24; 95% CI: 0.14–0.40) and 
prior sexual experience (aOR = 0.51; 95% CI: 0.27–0.96). Among unvaccinated girls, 
91.2% expressed willingness to receive the vaccine. Preferred strategies included 
community outreaches (57.7%), health facility approaches (53.3%), and door-to-door 
delivery (29.2%). Uptake among out-of-school girls was low despite high willingness, 
underscoring the need for targeted interventions in high-risk settings.
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Introduction

Cervical cancer remains a leading cause of morbidity and mortality among women globally. In 2020, an 
estimated 604,000 women were diagnosed with cervical cancer, and about 342,000 died from the disease.1 

The burden is disproportionately high in sub-Saharan Africa (SSA) and other developing countries, where 
85% of all cases occur making it the leading cause of cancer-related deaths among women in these regions.2,3 

In Uganda, cervical cancer has an incidence rate of 30 per 100,000 women annually and accounts for 80% of 
all cancers diagnosed in women.4 One of the major reasons for this high burden in Uganda and other SSA 
countries is the high prevalence of HIV. In 2021, 67% of the 38.4 million people living with HIV globally 
resided in SSA, the majority of whom were women.5 Women living with HIV have a six-fold increased risk 
of cervical cancer and tend to develop the disease at younger ages compared to those without HIV.6

The two mechanisms by which cervical cancer can be prevented include early screening with 
management of pre-cancerous lesions, and vaccination against the Human papillomavirus (HPV), the 
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causative agent in approximately 95% of cervical cancer cases.2 An effective vaccine that could prevent 
many HPV infections with the potential to progress to cancerous lesions is available.7 In 
November 2020, the WHO launched the Global Strategy to accelerate the elimination of cervical cancer 
by 2030, with a key target of achieving 90% HPV vaccination coverage among eligible girls.8 The 
vaccine is most effective when administered to adolescent girls aged 9–12 y, in two doses,7 and has the 
potential to prevent up to 90% of cervical cancer cases, if administered before sexual debut.9 The 
updated guidelines now recommend extending HPV vaccination to include older girls aged 15–20 y, 
and older women, where resources permit.10

In Uganda, HPV vaccination is predominantly delivered through school-based outreach programs, and 
the majority of recipients are 9–12 y old. Outside these programs, the vaccine may also be accessed from 
health facilities and through routine immunization outreaches.4 In 2021, national coverage was estimated at 
75% for the first dose and only 44% for the second dose.11 A number of factors have been documented as 
contributors to sub-optimal uptake of the vaccine. These include limited exposure to information that 
would for example have been delivered through the internet given its popularity,12 misinformation and 
rumors around side effects,13 distance from where the vaccine can be accessed,14 limited awareness among 
girls and their parents regarding the need and availability of the HPV vaccine,15 among others. Low uptake 
is compounded by the reliance on school-based outreaches as the main delivery model, which results in the 
exclusion of many out-of-school girls from vaccination efforts. According to the Uganda Bureau of 
Statistics, the primary school completion rate was only 34% in 2022,16 with rates even lower in rural settings 
and particularly among girls compared to boys.17 Consequently, HPV vaccination coverage remains 
inequitable, with out-of-school girls exposed to fewer opportunities. These same girls are also more likely 
to experience early marriage or engage in transactional sex, increasing their risk of HPV exposure and 
cervical cancer. Over-reliance on the school based approach may also exclude parents who normally have 
a key role in supporting the decision to have girls vaccinated.18

We conducted a study among two contrasting populations in Masaka district, an inland community and 
a fishing community, to assess knowledge, perceptions, and uptake of the HPV vaccine, and to establish 
preferred delivery strategies among out-of-school girls.

Methods

This was a cross-sectional study employing both quantitative and qualitative components. The qualitative 
findings are reported separately.

Study setting and population

The study was conducted in Masaka District, in the Central Region of Uganda, about 130 km south-west of 
the capital city, Kampala. Participants were out-of-school girls recruited from two contrasting settings: an 
inland community and a fishing community, chosen for their distinct social and economic dynamics. Out- 
of-school girls from the inland community were expected to reflect the broader Ugandan population, while 
girls from the fishing community were considered unique due to contextual factors such as earlier sexual 
debut, higher risk of sexually transmitted infections including HPV, and increased likelihood of school 
dropout.19–21

Participants from the inland community were recruited from the three administrative divisions of 
Masaka City, Nyendo-Ssenyange, Katwe-Butego, and Kimaanya-Kyabakuza, selected purposively for their 
proximity to the research site, which reduced logistical costs, and because they are densely populated. 
Participants from the fishing community were recruited from Bukakata sub-county, located on the western 
shores of Lake Victoria. Bukakata was selected because it is the largest and most densely populated fishing 
community in Masaka District. It is situated approximately 44 kilometers (27 miles) east of Masaka City.

Community engagement

Community engagement was conducted in line with the policies of the MRC/UVRI & LSHTM Uganda 
Research Unit. Engagement activities included meetings with the district health management teams, the 
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community advisory board, heads of health facilities, village health team members, and community leaders. 
Through these meetings, influential community members were identified and actively involved in mobiliz
ing potential participants.

Participant eligibility

We included girls aged 9–20 y, consistent with the updated WHO recommendation to extend vaccination to 
girls aged 15–20 y.10 Eligible participants were those who had dropped out of school before completing 
Primary 7 (i.e., had not sat the Primary Leaving Examination). Non-school attendance was defined as not 
having been enrolled in school for at least one year prior to data collection. Girls who had been out of school 
for less than a year were excluded, as they were considered likely to return to school. All participants 
provided informed consent if aged ≥18 y or if emancipated minors, while those younger than 18 y provided 
assent in addition to parental consent.

Participant recruitment

Community mobilizers selected during engagement meetings helped to identify eligible girls within their 
communities. Girls who met the eligibility criteria were then asked to assist identify additional eligible peers 
through a snowball sampling approach. Recruitment continued in this manner until the target sample size 
was achieved in both the inland and fishing communities.

Data collection and management

Interviews were conducted either at participants’ homes or, where feasible, in designated commu
nity settings that ensured privacy and confidentiality. Data were collected using a standardized 
questionnaire programmed in REDCap. The questionnaire was developed based on a review of 
existing HPV vaccine surveys used in Uganda and similar sub-Saharan African settings and were 
adapted to reflect local context. The questionnaire was first piloted among 10 girls (five from each 
community) to assess clarity, relevance, and consistency, after which the final version was uploaded 
onto computer tablets for data collection. Data quality was monitored continuously by the data 
study manager and principal investigator, who reviewed submissions for completeness and 
accuracy.

Sample size

A sample size of 428 out-of-school girls was determined to be adequate for the study. The calculation assumed 
a conservative uptake of HPV vaccine of 40% (defined as receipt of at least one dose) among out-of-school girls 
in Uganda, based on the national first-dose uptake of 75%,22 where vaccination is mostly delivered through 
school-based outreaches.

We further assumed a minimum difference in proportions under the null and alternative hypotheses as 
7%, a 5% significance level, and 80% power. The effective sample size was adjusted for 10% missing data. To 
enable comparison between settings, equal numbers of participants (n = 214) were recruited from the inland 
and fishing communities.

Study variables

The primary study outcome was self-reported uptake of the HPV vaccine, defined as having ever received at 
least one dose. Secondary outcomes included: willingness to receive the HPV vaccine among those never 
vaccinated; knowledge of HPV infection and vaccine (e.g., awareness of transmission, risks associated with 
getting the vaccine); attitudes toward the HPV vaccine (e.g., perceptions of safety and effectiveness); and 
preferred delivery strategies for HPV vaccination.
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Exposures of interest included: socio-demographic characteristics (age, religion, community type 
(inland vs. fishing), duration out of school, and sexual and reproductive health characteristics (ever 
had sex, age at sexual debut).

Statistical analysis

All data were analyzed using R version 4.4.1. Descriptive statistics were used to summarize 
participant characteristics and primary and secondary outcomes. Continuous variables were 
reported as means and standard deviations (SD) or medians interquartile ranges (IQR), depending 
on the distribution, while categorical variables were summarized as frequencies and percentages. 
This included HPV vaccine uptake, knowledge, perceptions, and preferred vaccine delivery 
strategies.

To identify factors associated with uptake of at least one HPV vaccine dose, logistic regression was 
conducted. First, bivariate analyses were performed for each potential predictor, and variables with 
a p-value <.2 were considered for inclusion in the multivariable model to avoid prematurely excluding 
potentially important confounders. A purposeful selection strategy was used to build the final model with 
age included a priori, while statistical significance was defined as p < .05. Results are presented as odds ratios 
(OR) with 95% Confidence Intervals (CI).

Ethical considerations

Ethical approval to conduct the study was obtained from Uganda Virus Research Institute Research Ethics 
Committee (Ref: GC/127/1019), Uganda National Council for Science and Technology (Ref: HS4559ES) 
and London School Hygiene Tropical Medicine Research Ethics Committee (Ref: 31174). Permission to 
conduct the study was also obtained from the Masaka District Health Officer. All participants provided 
written informed consent for the adults and emancipated minors, while minors (<18 y) provided written 
assent following parental consent.

Results

Socio-demographic characteristics of the study population

The study population had a median age of 17 y (IQR: 15–19). Only 7% (30) were in the age group 
9–12 y. 63.8% (272) had completed upper primary education (Primary 4 to 7). While 65% (278) 
had been out of school for less than 5 y, girls from the fishing community had longer periods out 
of school. Nearly one-fifth (85 girls, 19.8%) were married or divorced, predominantly from the 
fishing community. Additionally, 62.4% (272) reported ever having had sex, with earlier sexual 
debut (mostly 13–15 y) being more common among girls in the fishing community compared to 
inland areas (mostly 16–20 y), Table 1.

Knowledge and attitudes about the HPV vaccine

Table 2 summarizes the participants’ knowledge and attitudes regarding the HPV vaccine. Less than 
half of the participants reported having prior knowledge of the HPV vaccine (189, 44.2%), a trend 
observed consistently across both communities (inland community: 91, 48.1%; fishing community: 
98, 51.9%). Among those who had prior knowledge of the vaccine, nearly half (94, 49.7%) did not 
understand how HPV is transmitted. Despite these gaps, majority of participants, including some 
that had never heard about the vaccine believed that it was safe and effective (309, 72.2%). 
Nonetheless, misconceptions were reported: 22 (5.1%) believed the vaccine could cause infertility/ 
and or cervical cancer.
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Uptake and willingness to receive the HPV vaccine

Out of 428 girls, 128 (29.9%) had received at least one dose of the HPV vaccine and 55 (12.9%) had received 
2 doses (Table 3). Of the 300 girls who had never received the HPV vaccine, 276 (92.9%) expressed 
willingness to be vaccinated. Majority of girls who had been vaccinated reported receiving the vaccine 
while still in school.

Factors associated with HPV vaccine uptake

Results from bivariate and multivariate analyses detailing the relationship between sociodemographic and 
behavioral variables and vaccine uptake (defined as having received at least one dose) are presented in 
Table 4. The strongest positive predictor was having had prior awareness of the vaccine (adjusted odds ratio 
(aOR) = 7.86, 95% CI: 4.68–13.59). Additionally, residence in the fishing community was associated with 
significantly higher uptake compared to residence in the inland community (aOR = 2.22, 95% CI: 
1.30–3.84). Conversely, the duration out of school was a strong negative predictor; girls who had been 
out of school for 6–10 y were significantly less likely to have received the vaccine compared to those out for 
1–5 y (aOR = 0.19, 95% CI: 0.10–0.35). Furthermore, having had sex previously was associated with 
a reduced likelihood of having received the vaccine (aOR = 0.52, 95% CI: 0.27–0.98).

HPV vaccine delivery model or approach

The most preferred vaccine delivery approach was community outreaches, endorsed by over half of the 
participants (n = 247, 57.7%), followed by health facilities (n = 228, 53.3%) (Figure 1). Other suggested 
approaches included door-to-door delivery (n = 125, 29.2%) and school outreaches (n = 90, 21.0%). 
A smaller proportion of participants (n = 85, 19.9%) recommended a combination of all methods. No 
participants expressed opposition to vaccination.

Table 1. Baseline characteristics of out-of-school girls from inland and fishing communities in Masaka district, Uganda.

Characteristic
All participants 

n (%)a
Inland community 

n (%)a
Fishing community 

n (%)a p-value

All participants 428 (100) 214 (50.0) 214 (50.0)
Median age (IQR), years 17.0 (15.0, 19.0) 16.0 (15.0, 18.0) 18.0 (16.0, 19.0)
Age category <.001

9–12 30 (7.0) 23 (10.7) 7 (3.3)
13–17 198 (46.3) 114 (53.3) 84 (39.3)
18–20 200 (46.7) 77 (36.0) 123 (57.5)

Religion .250
Christian 354 (82.7) 172 (80.4) 182 (85.0)
Muslim 74 (17.3) 42 (19.6) 32 (15.0)

Highest level of Education .027
No formal Education/P1 – P4 155 (36.2) 66 (30.8) 89 (41.6)
P5 – P6 273 (63.8) 148 (69.2) 125 (58.4)

Years out of school .003
1–5 y 278 (65.0) 154 (72.0) 124 (57.9)
Above 6 y 150 (35.0) 60 (28.0) 90 (42.1)

Marital status <.001
Single/Never married 343 (80.1) 190 (88.8) 153 (71.5)
Currently/previously married 

/ Cohabiting
85 (19.9) 24 (11.2) 61 (28.5)

Employment status .411
Employed 141 (32.9) 75 (35.0) 66 (30.8)
Unemployed 287 (67.1) 139 (65.0) 148 (69.2)

Ever had sex <.001
No 161 (37.6) 117 (54.7) 44 (20.6)
Yes 267 (62.4) 97 (45.3) 170 (79.4)

Age category at sexual debutb <.001
Never had sex 161 (37.8) 117 (55.2) 44 (20.6)
Less than 15 y 149 (35.0) 46 (21.7) 103 (48.1)
16–20 y 116 (27.2) 49 (23.1) 67 (31.3)

Ever heard of HPV vaccine and disease .559
No 239 (55.8) 123 (75.5) 116 (54.2)
Yes 189 (44.2) 91 (42.5) 98 (45.8)

aColumn percentage; bData missing for two girls in the inland community.
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Discussion

This study investigated the knowledge, perceptions, and uptake of the HPV vaccine among out-of-school girls 
in inland and fishing communities in Masaka, Uganda. We found that most girls had never heard of the HPV 
vaccine, a trend consistent across both communities. Slightly higher but still suboptimal levels of awareness 
were reported in a study conducted in Kampala.15 The knowledge gap identified in our study may be attributed 
to limited sensitization efforts on HPV vaccination, as noted by other researchers in Uganda.15,23 Among the 

Table 2. Knowledge and attitudes toward the HPV vaccine among out-of-school girls in inland and fishing communities of 
Masaka district, Uganda.

Variable 
Category Total Inland community Fishing community

Ever heard about the HPV vaccine: Yes 189 (44.2) 91 (48.1) 98 (51.9)
How is HPV transmitted?* $

Sexually 84 (44.4) 44 (48.4) 40 (40.8)
Other 22 (49.7) 9 (9.9) 13 (13.3)
I do not know 94 (49.7) 42 (46.2) 52 (53.1)

Diseases the HPV vaccine protects women froma,b

Cancer of the uterus 29 (15.3) 21 (23.1) 8 (8.2)
Cancer of the cervix 141 (74.6) 63 (69.2) 78 (79.6)
Ano-rectal cancer 1 (0.5) 1 (1.1) 0 (0.0)
Ovarian cancer 2 (1.1) 1 (1.1) 1 (1.1)
I do not know 34 (18.0) 17 (18.7) 17 (17.3)

Is HPV vaccine essential for my health?c

Strongly agree 190 (44.4) 91 (42.5) 99 (46.3)
Agree 124 (29.0) 63 (29.4) 61 (28.5)
Not sure 97 (22.7) 51 (23.8) 46 (21.5)
Disagree 17 (4.0) 9 (4.2) 8 (3.7)
Strongly disagree 0 (0.0) 0 (0.0) 0 (0.0)

Is HPV vaccine safe and effective?c

Strongly agree 175 (40.9) 77 (36.0) 98 (45.8)
Agree 134 (31.3) 75 (35.0) 59 (27.6)
Not sure 99 (23.1 51 (23.8) 48 (22.4)
Disagree 20 (4.7) 11 (5.1) 9 (4.2)
Strongly disagree 0 (0.0) 0 (0.0) 0 (0.0)

Any risks associated with getting the HPV vaccinec,b

No associated risks 150 (35.0) 71 (33.2) 79 (36.9)
Minor side effects 70 (16.4) 35 (16.4) 35 (16.4)
Major side effects (infertility and/or cancer of the cervix) 22 (5.1) 10 (4.7) 12 (5.6)
Other 4 (0.9) 3 (1.4) 1 (0.5)
I do not know 187 (43.7) 98 (45.8) 89 (41.6)

aOnly asked participants who had knowledge of HPV vaccine(189); bMultiple options allowed (percentages total may exceed 100%); c question 
answered by all participants.

Table 3. Uptake and willingness to receive the HPV vaccine among out-of-school girls in inland and fishing communities in 
Masaka district, Uganda.

Variable Overall Inland community Fishing community

Total participants 428 (100) 214 (50.0) 214 (50.0)
Ever received an HPV vaccine dose

No 297 (69.4) 154 (72.0) 143 (66.8)
Yes 128 (29.9) 57 (26.6) 71 (33.2)
Not sure 3 (0.7) 3 (1.4) 0 (0.0)

Vaccine doses received
Not vaccinated 300 (70.1) 157 (73.4) 143 (66.8)
One dose 73 (17.1) 32 (15.0) 41 (19.2)
Two doses 55 (12.9) 25 (11.7) 30 (14.0)

Where did you receive vaccination froma

School 97 (73.5) 48 (80.0) 49 (68.1)
Hospital 14 (10.6) 6 (10.0) 8 (11.1)
Community outreach 21 (15.9) 6 (10.0) 15 (9.7)

Willingness to receive HPV vaccine if offered onec

No 7 (2.4) 4 (2.6) 3 (2.1)
Not sure 14 (4.7) 2 (1.3) 12 (8.4)
Yes 276 (92.9) 14 (96.1) 128 (89.5)

aOnly girls who were vaccinated (128); bMultiple options allowed (percentages total may exceed 100%); conly girls who were not vaccinated (297).
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girls aware of the HPV vaccine in our study, healthcare workers were the primary source of information, 
followed by teachers. While most girls recognized that the vaccine protects against cervical cancer, about half 
did not know how HPV is transmitted. This low level of awareness has been reported in other countries in the 
region and may be improved upon by provision of information, for example through the internet using social 
media which is quite popular especially among young persons in this setting.12 Since most information was 

Table 4. Factors associated with HPV vaccine uptake among out-of-school girls in inland and fishing communities of Masaka 
district, Uganda.

Characteristic
Total 

participants
HPV vaccination uptake 

rateb, n (row %)
OR 

(95% CI) p-value
aOR 

(95% CI) p-value

Total participants 425 (100)a 128 (30.1)
Community

Inland community 211 (49.6) 57 (27.0) 1.0 1.00
Fishing community 214 (50.4) 71 (33.2) 1.34 (0.85, 2.04) .167 2.22 (1.30, 3.84) .004

Age category
9–12 29 (6.8) 9 (31.0) 1.0 1.00
13–17 197 (46.4) 64 (32.5) 1.07 (0.47, 2.59) .876 0.92 (0.35, 2.56) .871
18–20 199 (46.8) 55 (27.6) 0.85 (0.37, 2.06) .704 1.00 (0.32, 3.18) .994

Religion
Christian 352 (82.8) 111 (31.5) 1.00 1.00
Muslim 73 (17.2) 17 (23.3) 0.66 (0.36, 1.16) .164 0.83 (0.40, 1.64) .593

Highest level of Education
No formal Ed/P1–P4 154 (36.2) 46 (29.9) 1.00 .933
P5 – P6 271 (63.8) 82 (30.3) 1.02 (0.66, 1.58)

Years out of school
1–5 y 276 (64.9) 108 (39.1) 1.00 1.00
Above 6 y 149 (35.1) 20 (13.4) 0.24 (0.14, 0.40) <.001 0.19 (0.10, 0.35) <.001

Marital status
Single/never married 341 (80.2) 105 (30.8) 1.00 .542
Currently/previously married/ 

cohabiting
84 (19.8) 23 (27.4) 0.85 (0.49, 1.43)

Employment status
Employed 141 (33.2) 36 (25.5) 1.00 1.00
Unemployed 284 (66.8) 92 (32.4) 1.40 (0.89, 2.22) .147 1.00 (0.57, 1.75) .999

Ever had sex
No 159 (37.4) 60 (37.7) 1.00 1.00
Yes 266 (62.6) 68 (25.6) 0.57 (0.37, 0.87) .008 0.52 (0.27, 0.98) .045

Ever heard about HPV disease and 
vaccine

No 236 (55.5) 33 (14.0) 1.00 1.00
Yes 189 (44.5) 95 (50.3) 6.22 (3.94, 10.01) <.001 7.86 (4.68, 13.59) <.001

aExcluded 3 participants that were not sure if they had been vaccinated; bConsidering participants who had received at least one dose.

Figure 1. Summary of preferences of the vaccine delivery strategies by community.
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primarily obtained from healthcare workers and teachers, it is plausible that exposure occurred while the girls 
were still in school, where vaccination programs are mostly delivered in the country. Consequently, girls who 
drop out or never attend school miss crucial opportunities for both essential health education and vaccination. 
These findings highlight the urgent need for health education and vaccination programs specifically targeting 
out-of-school girls. The aspect of creating awareness amongst parents is extremely important given that the 
program in Uganda and other countries in the region is mostly targeting young girls in the age group of 9–12 y 
who do not have self-autonomy.24 Parents are often the primary decision-makers regarding whether their 
daughters are vaccinated, making their attitudes and perceptions critically important.18,25,26 We shall share 
findings regarding our engagement with parents in a separate qualitative results paper.

Most girls agreed that the HPV vaccine is essential for their health and considered it safe and effective. 
While the majority were unsure about potential risks or believed the vaccine to be risk free, a small but 
important minority expressed concerns that it could cause infertility or even cervical cancer. This is a very 
important group because these opinions can easily influence the decision of others to take up the vaccine. 
Similar concerns have previously been reported in other settings in the country,15,27,28 emphasizing the need 
to have these addressed through health education. On the other hand, it is interesting and encouraging that 
most girls considered the vaccine to be essential, including those who had never been vaccinated.

Uptake of the HPV vaccine in our study was low, with only 30% having received at least one dose and 13% 
completing two doses. In comparison, Uganda’s national HPV vaccination coverage in 2021 was estimated at 
75% for the first dose and 44% for the second dose in 2021.11 Similar studies to our own in other populations 
have also reported low HPV vaccination rates, suggesting the existence of sub-populations not adequately 
reached by national vaccination services. For instance, a study in Lira, a town in northern Uganda, reported 
a very low uptake (at least one dose) of 19.6% among school-going girls aged 9–14 y.29 Similarly, another study 
in fishing communities in Wakiso and Mukono districts found uptake as low as 10.6% among girls and young 
women aged 9–25 y.30 These findings underscore the critical need for targeted strategies to increase HPV 
vaccine uptake in specific settings, including rural areas31 and communities with high school dropout rates.32

Uptake of the HPV vaccine was associated with residence in the fishing community. It is not very clear why 
this was the case. There is no evidence to show that current school-based vaccination outreaches are 
implemented differently in one setting over another. One potential explanation is the spillover effect from 
HIV-related health campaigns. Because these communities are high-risk areas, non-governmental organiza
tions have established a strong presence, likely increasing overall health literacy and the acceptance of 
preventative services like vaccination. It is noteworthy that girls in the fishing community are not any less 
likely to take up the vaccine compared to their inland-dwelling counterparts given the higher risk of sexual 
exposure in this setting. A prolonged absence from school was associated with a reduced likelihood of 
vaccination. This underscores that schools are crucial for facilitating immunizations in the nationally recom
mended age group.33 This emphasizes the need to promote continuity in school as another way of promoting 
good health practices including uptake of the HPV vaccine. It is unfortunate that girls that had ever had sex 
were less likely to have received the HPV vaccine. This is concerning, because HPV exposure occurs from 
sexual intercourse. This situation represents a missed opportunity since the HPV vaccine is most effective 
when given prior to sexual debut.34 Unsurprisingly, girls that had heard about the HPV vaccine were more 
likely to be vaccinated. This information was most likely received at the time just before vaccination.

On a positive note, while many girls in our study had never received the HPV vaccine, majority of this 
unvaccinated group expressed willingness to get vaccinated if the opportunity arose. This indicates that lack 
of access, rather than unwillingness, is the primary barrier to vaccination in this setting. The finding 
highlights the urgent need for alternative delivery strategies targeting out-of-school girls. Our inquiry into 
preferred delivery methods revealed that community outreaches, health facilities, and door-to-door 
approaches were favored, indicating that girls prefer to receive vaccines from their communities. 
Implementing accessible, community-based vaccination programs is therefore crucial for improving 
uptake. Our findings reveal a significant equity gap within the framework that mostly targets school- 
going girls. While school-based programs are potentially efficient for reach, they inherently exclude girls 
who have dropped out or never enrolled, a demographic that often faces higher risks of early sexual debut, 
leading to HPV exposure.35,36 Our study adds value by identifying that this “missing” population is not 
necessarily vaccine-hesitant, but rather service-excluded. Unlike the national focus on schools, our data 
suggests that for out-of-school girls, the program should shift toward community-integrated models. In 
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Kenya, HPV vaccination was rolled out in 2019, and the vaccine is delivered through health facilities with 
information and mobilization campaigns conducted in schools and communities.37,38 In Tanzania, vacci
nation was rolled out in 2018 and the vaccine is administered at health facilities and through community 
outreaches, including to schools.39 By leveraging the high willingness found in our study among unvacci
nated girls and the community’s preference for door-to-door or local outreach, health planners can design 
interventions that supplement the school-based model, ensuring no girl is left behind due to her educational 
status. In addition, successful implementation would also require robust mobilization and health education 
efforts to address knowledge gaps and counter misinformation.

One limitation of this study is the absence of a comprehensive sampling frame for out-of-school girls in the 
target communities, which restricts the representativeness and, consequently, the generalizability of our findings. 
To mitigate this, we made a concerted effort to include all accessible girls until the sample size was reached. 
Additionally, due to poor local record-keeping practices, we relied on self-reported vaccination status and did not 
require participants to present vaccination cards while recall bias may also have affected some of the responses. 
To enhance accuracy, interviewers were trained to confirm that the vaccine being reported was indeed the HPV 
vaccine, and when confirmation was not possible, responses were recorded as “not sure.” We used a snowballing 
approach in participant selection which could have led to selection bias. Additionally, we did not include 
assessment of broader socioeconomic factors such as household income, parental education, and access to 
transportation which may influence healthcare access and health-seeking behaviors. Lastly, we may not have 
assessed all variables that may affect vaccine uptake in this setting leading to residual confounding. A key strength 
of the study is the large sample size, which allowed for robust and precise estimates, along with the inclusion of 
two populations with distinct community dynamics, providing valuable comparative insights.

Conclusion

This study found that HPV vaccine awareness and uptake were critically low among out-of-school girls in 
both fishing and inland communities, despite an early sexual debut. Encouragingly, most unvaccinated girls 
expressed willingness to receive the vaccine. These findings highlight a clear opportunity for intervention, 
such as community outreaches targeting eligible unvaccinated girls. To address the coverage gap effectively, 
public health strategies should focus on improving access through preferred delivery methods, including 
community-based outreaches and health facility services. Concurrently, targeted health education is essential 
to increase awareness and correct misinformation about the HPV vaccine. Such education should reach not 
only young girls but also parents, teachers, and other influential persons involved in vaccination decisions.
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