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Abstract

Human Papilloma Virus (HPV) is a preventable cause of cervical cancer, the commonest
cancer among women in Uganda. The Uganda Ministry of Health included the HPV vaccine
in the free routine immunization schedule since 2015. Five years after this policy, we
assessed the uptake of the HPV vaccine and associated socio-demographic factors among
young women living in fishing communities in Central Uganda in 2020. We analyzed sec-
ondary data from 94 young women aged 9-25 years who were recruited from the two fishing
communities (Kasenyi landing site and Koome Island) in a primary study that aimed to pro-
mote awareness of maternal and childhood vaccines. We assessed uptake of the HPV vac-
cine as the proportion of participants who self-reported to have ever received at least one
dose of the HPV vaccine. We assessed the socio-demographic factors associated with HPV
vaccine uptake using a modified Poisson regression model adjusted for clustering by study
site in STATA version 17. The mean (standard deviation) age of study participants was 21.1
(3.1) years and most (81.9%) of them were from Kasenyi landing site. The uptake of the
HPV vaccine was 10.6% [95% Confidence Interval (Cl) 5.6, 18.9]. After adjusting for covari-
ates, being 13—19 years old (adjusted prevalence ratio [aPR] 5.52, 95%CI 1.69, 18.00) and
of Catholic religion (aPR 5.55, 95%CI 1.53, 20.16) were significantly associated with HPV
vaccine uptake. The HPV vaccine uptake was very low, despite the reported 99% national
coverage of HPV vaccination program for the first dose at the end of 2019. Age and religion
showed to be important determinants of the HPV vaccine uptake. Reasons for such very
low uptake of HPV vaccinations need to be carefully assessed to find effective strategies to
improve it.
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Background

Human Papilloma Virus (HPV) is the cause of almost all cervical cancers and is responsible
for an important fraction of other anal-genital, head, and neck cancers [1]. Cervical cancer is
the fourth most common cancer among women worldwide with an age-standardized inci-
dence rate of 13.3 per 100,000 [2]. HPV subtypel6 and 18 contribute to over 70% of all cervical
cancer cases worldwide [3] and are vaccine-preventable. East Africa has the highest age-stan-
dardized incidence rate of cervical cancer in Africa (40.1 per 100,000) [2]. In Uganda, cervical
cancer is the most common cancer among females aged 15-44 years, with an age-standardized
incidence rate of cervical cancer being 56.7 per 100,000 and an age-standardized mortality rate
is 41.4 per 100,000 [1].

Other risk factors for cervical cancer include cigarette smoking, early sexual debut, high fer-
tility rate, and infection with Human Immunodeficiency Virus (HIV) [4]. HIV-infected
women have a four to five times greater risk of developing cervical cancer compared to unin-
fected women [5]. Young women living in fishing communities in Uganda have higher inci-
dence of HIV compared to others in the general population and thus HPV vaccination in this
HIV high-risk population could reduce the future burden of HIV and cervical cancer co-infec-
tion [5]. Females in fishing communities in Uganda have an early sexual debut compared to
their male age-mates [6]. In addition, young women in fishing communities have high levels
of mobility, which limits access to health services [7]. Despite these vulnerabilities that increase
the risk of acquiring HIV and HPV infections, the uptake of HPV vaccine has not been docu-
mented among young women living in fishing communities.

HPYV vaccination is the primary prevention strategy for cervical cancer. The World Health
Organization (WHO) recommends HPV vaccination for girls aged 9-14 years as the most
cost-effective public health intervention against cervical cancer in low-income countries like
Uganda [3]. HPV vaccination in Uganda was initiated in 2008 through a demonstration proj-
ect that led to the adoption of two vaccine delivery strategies, that is, school grade (grade 4)
and age-based, for scale-up by the Ministry of Health (MoH) [8]. MoH recommends two
doses of the HPV vaccine and has integrated into the routine immunization program since
2015 [9]. By end of 2019, the MoH estimated the coverage of the HPV vaccination program
for first dose to be 99% [10]. However, recent community-based surveys conducted in Uganda
have found low levels of HPV vaccine uptake [11,12]. Additionally, the hierarchical modeling
of 2016 Uganda Demographic Health Survey (UDHS) data involving 16,093 adolescent girls
10-14 years old nested in 689 communities found that 78% of them were not vaccinated
against HPV infection [13]. We sought to assess the level of uptake of the HPV vaccine among
young women living in fishing communities and associated socio-demographic factors.

Methods
Study design and setting

We analyzed secondary data from a cross-sectional community-based implementation study
conducted between January and February 2020. The study aimed at promoting awareness of
maternal and childhood vaccines in fishing communities along Lake Victoria in Central
Uganda. The participants were recruited from the Kasenyi landing site in Wakiso district and
Koome Island in Mukono district. Kasenyi landing site is located in Wakiso district, about 33
km from Kampala city, and has a population of about 26,575 people. Koome Island has located
in Mukono district 51.8 km from Kampala city and has a population of 2148 people. The main
study enrolled both men and women aged 9-49 years who had stayed in the fishing commu-
nity for at least one month before the start of data collection.
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Study population, inclusion, and exclusion

Data of young women aged 9-25 years who had a response on HPV vaccination status
recorded were analyzed. This age bracket was chosen considering the period since the intro-
duction of the HPV vaccine in Uganda in 2008. Out of the 134 young women recruited in the
main study, only 94 participants had data for the HPV vaccination status recorded and were
included in the analysis. Participants with missing data on HPV vaccination status were
excluded from the study.

Sampling and data collection

Data of all participants who fulfilled the eligibility criteria were extracted from the open data
kit (ODK) that included the HPV vaccination status variable and the socio-demographic char-
acteristics. All participants that fulfilled the eligibility criteria were included in the analysis
(census sampling).

Study variables

The dependent variable was the uptake of the HPV vaccine among young women which was
defined as the proportion of participants who self-reported to have ever received at least one
dose of the HPV vaccine.

Independent variables included age, religion, education level, the community of residence,
period of stay in the community, tribe, occupation, having a child, ever heard about immuni-
zation of girls against HPV, ever heard about cervical cancer screening, ever having been
screened for cervical cancer.

Data analysis

Data were analyzed in STATA version 17.0 (Texas, USA). The data were declared as survey
data, numeric variables were summarized using mean (standard deviation (SD)), categorical
variables were summarized as frequencies and percentages adjusted for clustering by study
site. At bivariate analysis, the association between the uptake of the HPV vaccine and the
socio-demographic characteristics was assessed using modified Poisson regression using line-
arized standard errors to estimate the prevalence ratios (PR). The crude prevalence ratios
(cPR) and their corresponding 95% CI were estimated. The independent variables with a P
value of <0.2 were considered for the multivariable analysis. At multivariate analysis, the inter-
action was assessed using a manual stepwise elimination method. Independent variable that
changed the prevalence ratio of any other variable already in the model by a magnitude of
>10% was retained in the final model. Adjusted prevalence ratios (aPR) and their correspond-
ing 95% Cls were reported. Variables with a P value of <0.05 was considered to be statistically
significant in the multivariate model. Sensitivity analysis was done and participants who were
excluded due to missing outcome status were not significantly different from those that were
analyzed.

Ethical considerations

The study protocol was approved by the Uganda National Council of Science and Technology
(SS#5198) and the Uganda Virus Research Institute Research Ethics Committee
(UVRI-REC#753). Participants were given the study information to help them make an
informed decision and they were informed that participation was voluntary. Participants aged
18 years and above provided written informed consent to participate in the study. Participants
below 18 years provided written informed assent in addition to the written informed consent
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provided by their guardians or parents. The data used in the analysis were extracted from the
ODK files by the data manager and these didn’t include participant identifiers.

Results

Socio-demographic characteristics of study participants

The mean (SD) age of study participants was 21.1 (3.1). Most of the respondents were 20-25
years old (74.5% (70/94)), from the Kasenyi landing site (81.9% (77/94)) and 64.9% (61/94)
had stayed in the study communities for <5 years. Most participants had less than secondary
level education (59.6% (56/94)) and were engaged in businesses (71.3% (67/94)) other than the
fishery business. Most participants had at least one child (74.5% (70/94) and had ever heard
about the immunization of girls against HPV (64.9% (61/94)) (Table 1).

Table 1. Characteristics of young women (N = 94) who participated in a survey conducted in January-February

2020 in Kasenyi Landing and Koome Island.

Variables Frequency (N = 94) Percentage (%)
Age

9-19 Years 24 25.5

20-25 Years 70 74.5
Period of stay in study community

Below 5years 61 64.9

5Syears and Above 33 35.1
Community

Landing site (Kasenyi) 77 81.9

Island (Koome) 17 18.1
Religion

Catholic 33 35.1

Anglican 22 234

Other Religions* 39 41.5
Tribe

Baganda 37 60.6

Other tribes™ 57 39.4
Occupation

Fishery business 27 28.7

Other businesses*** 67 71.3
Education level

<Secondary 56 59.6

>Secondary 38 40.4
Ever heard about Immunization of girls against HPV

Yes 61 64.9

No 33 35.1
Has at least one child

Yes 70 74.5

No 24 25.5

*Moslem, Seventh Day Adventist, Born Again, Traditional.

**Munyankole, Musoga, Mukiga, Munyoro, Mugwere, Iteso, Lugbara.

***Bar attendant, Farmer, saloon attendant.

https://doi.org/10.1371/journal.pgph.0003106.t1001
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HPYV vaccine uptake

The uptake of the HPV vaccine was 10.6% (10/94), 95% CI (5.6, 18.9), of which seven out of
ten had received only one of the required two doses, and almost all participants were from the
Kasenyi landing site (9/10).

Factors associated with HPV vaccine uptake

At multivariate analysis being 13-19 years old [aPR 5.52, 95%CI 1.69, 18.00] and of Catholic
religion [aPR 5.55, 95%CI 1.53, 20.16] were significantly associated with uptake of HPV vac-
cine (Table 2).

Discussion

The uptake of HPV vaccine among young women living in fishing communities was very low
(only one in ten women had received at least one dose) compared to the Ministry of Health
target of eight in ten women receiving two doses [9]. The uptake was even lower among
women who were 20-25 years old. Individuals affiliated with the Catholic religion had higher
HPV vaccine uptake compared to other religions. The low HPV vaccine uptake in this study is
consistent with other community-based surveys conducted in Eastern (14%) and Northern
(17.6%) Uganda [11,12]. However, the uptake in this study was even lower than that reported
by Scott and colleagues in a cross-sectional study conducted in Uganda (88.9%) and other
lower and middle-income countries (77.2% in India to 96.1% in Viet Nam) [14]. The high
uptake of the HPV vaccine reported in these countries could have been because the survey was
conducted immediately after an HPV vaccine demonstration project involving mass immuni-
zation of young girls in school and communities through campaign programs which was not
the case for this current survey. Additionally, the uptake of the HPV vaccine in this current
study was lower than that reported by a study conducted in Central Uganda (43.3%) [15]. The
difference in the findings could be due to the fact that this study was conducted in an adoles-
cent clinic setting whereas our study was a community-based survey. The low uptake of HPV
vaccines among young women may also be attributed to limited awareness of the services evi-
denced by the fact that 1 in 3 young women reported not to have ever heard about HPV vac-
cines. None the less women living in fishing communities along the Lake Victoria basin are
characterized by high levels of mobility (outmigration) which limits access to health services
[16,17]. A qualitative study exploring barriers to HPV vaccine uptake in Northern Uganda
reported individual level factors like inadequate knowledge about the vaccine, frequent mobil-
ity between vaccine doses, school absenteeism (where school-based approach is used) and
drop-out, fear of injection pain and discouragement from caregivers or peers [18].

Conversely, the uptake of the HPV vaccine in this study is higher than the pooled HPV vac-
cine uptake reported in a recent systematic review of peer-reviewed studies published up to
October 2020 in low-income countries (3.48%, 95% CI: 1.16, 5.66) [19]. However, this system-
atic review reported a high heterogeneity and high risk of bias among the published studies
considered, and this may have affected the pooled estimate.

Young women aged 20-25 years were less likely to be vaccinated against HPV compared
to adolescent girls 13-19 years. This could be because the HPV vaccine campaigns in Uganda
targeted adolescents in lower primary (school-based strategy) and thus these young adults
could have missed vaccination. Furthermore, the school attendance of adolescents in lower
classes (lower primary) is more than in higher classes thus more likely to be vaccinated com-
pared to the young adults aged 20-25 years since vaccination campaigns targeted lower pri-
mary level.
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Table 2. Bivariate and Multivariate analysis of socio-demographic factors associated with the uptake of HPV Vaccine among young women in Kasenyi Landing and

Koome Island.

Variable Bivariate analysis Multivariate analysis
cPR(95% CI) P Value aPR (95%CI) P Value
Age
9-19 Years 2.92 (0.90, 9.45) 0.074 | 5.52 (1.69, 18.00) 0.005
20-25 Years Ref Ref
Period of stay in study community
<5year 2.16 (0.47, 9.88) 0.315
5 years and above Ref
Community
Landing site 1.99 (0.25, 15.94) 0.514
Island Ref
Religion
Other religions™ Ref Ref
Catholic 2.96 (0.59, 14.7) 0.183 | 5.56 (1.53, 20.16) 0.010
Anglican 2.66 (0.47,15.20) 0.268 | 2.49 (0.45, 13.72) 0.290
Tribe
Other tribes™* Ref
Baganda 1.54 (0.47, 5.07) 0.473
Occupation
Other businesses Ref
Fishery business 1.06 (0.29, 3.90) 0.925
Education level
<Secondary Ref Ref
>Secondary 2.21(0.65, 7.48) 0.199 | 3.05 (0.85,10.95) 0.087
Ever heard about Immunization of girls and women against HPV
Yes 4.87 (0.62, 8.26) 0.131
No Ref
Have at least one child
Yes Ref
No 1.94 (0.58, 6.48) 0.275
Ever had Cervical cancer screened”™
Yes 1.17 (0.31, 4.34) 0.816
No Ref
Ever heard about cervical cancer screenings among women
Yes 1.58 (0.21, 1.94) 0.657

No

Ref

cPR-Crude Prevalence Rati; aPR-Adjusted Prevalence Ratio; Ref-Referent group

*Moslem, Seventh Day Adventist, Born Again, Traditional

**Munyankole, Musoga, Mukiga, Munyoro, Mugwere, Iteso, Lugbara.

https://doi.org/10.1371/journal.pgph.0003106.t002

Non-Catholics were less likely to be vaccinated compared to other religions. A qualitative
study conducted in Northern Uganda reported that negative religious beliefs were some of the
community-level barriers to the uptake of HPV vaccine [18]. In Uganda, 37.1% of the women
aged 15-49 years are affiliated with the Catholic religion while only 13.7% are Muslims [20]. A
recent study among sub-Saharan African countries reported that Christians were more likely
to uptake the HPV vaccine compared to the Muslims [21]. This further emphasizes the impor-
tance of religious influence on the uptake of health interventions including vaccines.
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Limitations

The sample size was very small and this could have increased random error and smaller effects
could not be assessed. There could have been information bias due to the self-reported nature
and a long period of recall of the outcome and missing data (29.8% missing data on the uptake
of HPV vaccine). However, sensitivity analysis was done and the characteristics of participants
(age, religion, education level, the community of residence, period of stay in the community,
tribe, occupation, having a child) who had missing data were not statistically different from
those that were analyzed. Some potential confounder variables that could have influenced
uptake were not measured and so not controlled for and thus the reported estimates may be
biased for example health system and other individual factors like socio-economic status.
However, the biases did not significantly influence the study findings substantially.

Conclusion

The uptake of the HPV vaccine was very low despite inclusion of the HPV vaccine in the rou-
tine immunization schedule and the reported 99% national coverage of HPV vaccination pro-
gram for the first dose at the end of 2019. This threatens the ambitious goal set by the WHO of
reducing the incidence of cervical cancer to less than 4 per 100000 women years by 2030. The
involvement of religious leaders may be essential in increasing the uptake of the HPV vaccine
among eligible girls.

We recommend that the Ministry of Health and implementing partners prioritize vaccina-
tion of HIV high-risk young women like those living in fishing communities after assessing
and addressing the barriers to access and uptake of HPV vaccine. A community engagement
approach that involves religious leaders should be considered to help dispel myths and encour-
age vaccination against HPV. Furthermore, The Ministry of Health should consider interven-
tions like intensifying health education campaigns and outreaches, improving access to
vaccination services and where possible include incentives to improve HPV vaccination
among this high risk sub-population.

Acknowledgments

The authors are very grateful to the IMPRINT network and management of Uganda Virus
Research Institute-International AIDS Vaccine Initiative (UVRI-IAVI) HIV Vaccine Program,
for supporting the implementation of the primary study and allowing access to the data.

We are indebted to Gertrude Nanyonjo who was the Principal Investigator of the study for
conceptualizing the idea and the leadership provided during the implementation of the proj-
ect. We thank all the stakeholders at community level in landing sites and at the Island that we
worked with for their support, the study participants for providing the data; the Research and
Ethics Committees of UVRI and the Community Advisory Board (CAB) for their continuous
advice and guidance throughout the implementation of the study.

The contents of this manuscript are the responsibility of the authors and do not necessarily
reflect the views of the IMPRINT network. We thank the reviewers for their insightful com-
ments on the manuscript. We are greatly indebted to the field research team for their tireless
efforts in collecting data. This work was funded by IMPRINT network (https://www.imprint-
network.co.uk).

Author Contributions
Conceptualization: Gertrude Nanyonjo, Mathias Wambuzi, Ali Ssetaala, Brenda Okech.

Data curation: Geofrey Basalirwa.

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0003106  April 18, 2024 7/9


https://www.imprint-network.co.uk/
https://www.imprint-network.co.uk/
https://doi.org/10.1371/journal.pgph.0003106

PLOS GLOBAL PUBLIC HEALTH HPV vaccination uptake among young women

Formal analysis: Muteebwa Laban, Ali Ssetaala, Geofrey Basalirwa, Dan Muramuzi, Jacque-
line Kyosiimire Lugemwa, Ali Mirzazadeh.

Funding acquisition: Gertrude Nanyonjo, Ali Ssetaala, Brenda Okech, Ali Mirzazadeh.

Methodology: Muteebwa Laban, Mathias Wambuzi, Geofrey Basalirwa, Dan Muramuzi, Jac-
queline Kyosiimire Lugemwa, Brenda Okech, Ali Mirzazadeh.

Project administration: Gertrude Nanyonjo, Mathias Wambuzi, Ali Ssetaala, Brenda Okech.

Supervision: Gertrude Nanyonjo, Mathias Wambuzi, Ali Ssetaala, Brenda Okech, Ali
Mirzazadeh.

Validation: Muteebwa Laban, Dan Muramuzi, Jacqueline Kyosiimire Lugemwa, Brenda
Okech.

Writing - original draft: Muteebwa Laban, Dan Muramuzi, Jacqueline Kyosiimire Lugemwa,
Ali Mirzazadeh.

Writing - review & editing: Muteebwa Laban, Gertrude Nanyonjo, Mathias Wambuzi, Ali
Ssetaala, Geofrey Basalirwa, Dan Muramuzi, Jacqueline Kyosiimire Lugemwa, Brenda
Okech, Ali Mirzazadeh.

References

1. Brunil, Albero G, Serrano B, Mena M, Gémez D, Mufioz J, et al. Human papillomavirus and Related
diseases in the world—summary Report 22 october 2021. Barcelona, Spain: 1CO HPV Information
Centre. 2021.

2. SungH, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global cancer statistics
2020: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA:
a cancer journal for clinicians: Wiley Online Library; 2021. p. 209—-49.

3. World Health Organization. Human papillomavirus vaccines: WHO position paper, May 2017. Wkly Epi-
demiol Rec2017. p. 241-68.

4. Momenimovahed Z, Salehiniya H. Cervical cancer in Iran: integrative insights of epidemiological analy-
sis. BioMedicine2018. p. 18. https://doi.org/10.1051/bmdcn/2018080318 PMID: 30141405

5. UNAIDS. HPV, HIV and cervical cancer: leveraging synergies to save women’s lives. UNAIDS/
JC2851E2016.

6. Ngabirano TD, Saftner MA, McMorris BJ. Exploring Health Behaviors in Ugandan Adolescents Living in
Rural Fishing Communities. The Journal of School Nursing: SAGE Publications; 2020. p. 148-60.

7. KwenaZ, Nakamanya S, Nanyonjo G, Okello E, Fast P, Ssetaala A, et al. Understanding mobility and
sexual risk behaviour among women in fishing communities of Lake Victoria in East Africa: a qualitative
study. BMC Public Health2020. p. 944. https://doi.org/10.1186/s12889-020-09085-7 PMID: 32539818

8. Adams P. Reaching teenagers with three-times jab is a first for most countries: now that the GAVI alli-
ance has agreed to subsidize the HPV vaccine, many low-income countries have the chance to roll out
the HPV vaccine nationally—an opportunity for women'’s health. Bulletin of the World Health Organiza-
tion: World Health Organization; 2012. p. 874—6.

9. Ministry of Health U. Strategic Plan for Cearvical Cancer Prevention and control in Uganda (2010—
2014).2010.

10. World Health Organization. Human Papillomavirus (HPV) vaccination coverage. 2023.

11. Kisaakye E, Namakula J, Kihembo C, Kisakye A, Nsubuga P, Babirye JN. Level and factors associated
with uptake of human papillomavirus infection vaccine among female adolescents in Lira District,
Uganda. Pan African Medical Journal2018. https://doi.org/10.11604/pam;j.2018.31.184.14801 PMID:
31086634

12. Nabirye J, Okwi LA, Nuwematsiko R, Kiwanuka G, Muneza F, Kamya C, et al. Health system factors
influencing uptake of Human Papilloma Virus (HPV) vaccine among adolescent girls 9—15 years in
Mbale District, Uganda. BMC Public Health: Springer; 2020. p. 1-11.

13. Isabirye A, Mbonye M, Asiimwe JB, Kwagala B. Factors associated with HPV vaccination uptake in
Uganda: a multi-level analysis. BMC Women’s Health: Springer; 2020. p. 1-11.

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0003106  April 18, 2024 8/9


https://doi.org/10.1051/bmdcn/2018080318
http://www.ncbi.nlm.nih.gov/pubmed/30141405
https://doi.org/10.1186/s12889-020-09085-7
http://www.ncbi.nlm.nih.gov/pubmed/32539818
https://doi.org/10.11604/pamj.2018.31.184.14801
http://www.ncbi.nlm.nih.gov/pubmed/31086634
https://doi.org/10.1371/journal.pgph.0003106

PLOS GLOBAL PUBLIC HEALTH

HPV vaccination uptake among young women

14.

15.

16.

17.

18.

19.

20.
21.

LaMontagne DS, Barge S, Thi Le N, Mugisha E, Penny ME, Gandhi S, et al. Human papillomavirus vac-
cine delivery strategies that achieved high coverage in low-and middle-income countries. Bulletin of the
World Health Organization: SciELO Public Health; 2011. p. 821-30.

Patrick L, Bakeera-Kitaka S, Rujumba J, Malande OO. Encouraging improvement in HPV vaccination
coverage among adolescent girls in Kampala, Uganda. PLOS ONE: Public Library of Science; 2022. p.
1-17.

Camlin CS, Kwena ZA, Dworkin SL, Cohen CR, Bukusi EA. “She mixes her business”: HIV transmission
and acquisition risks among female migrants in western Kenya. Social science & medicine. 2014;
102:146-56. https://doi.org/10.1016/j.socscimed.2013.11.004 PMID: 24565152

Camlin CS, Kwena ZA, Dworkin SL. Jaboya vs. jakambi: Status, negotiation, and HIV risks among
female migrants in the “sex for fish” economy in Nyanza Province, Kenya. AIDS education and preven-
tion. 2013; 25(3):216-31.

Doriji T, Nopsopon T, Tamang ST, Pongpirul K. Human papillomavirus vaccination uptake in low-and
middle-income countries: a meta-analysis. EClinicalMedicine2021. p. 100836. https://doi.org/10.1016/j.
eclinm.2021.100836 PMID: 33997733

Rujumba J, Akugizibwe M, Basta NE, Banura C. Why don’t adolescent girls in a rural Uganda district ini-
tiate or complete routine 2-dose HPV vaccine series: Perspectives of adolescent girls, their caregivers,
healthcare workers, community health workers and teachers. Plos one: Public Library of Science San
Francisco, CA USA; 2021. p. e0253735.

Uganda Breau of Statistics. Uganda Demographic and Health Survey 2016. UBOS; 2018.

Costa JC, Weber AM, Darmstadt GL, Abdalla S, Victora CG. Religious affiliation and immunization cov-
erage in 15 countries in Sub-Saharan Africa. Vaccine: Elsevier; 2020. p. 1160-9.

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0003106  April 18, 2024 9/9


https://doi.org/10.1016/j.socscimed.2013.11.004
http://www.ncbi.nlm.nih.gov/pubmed/24565152
https://doi.org/10.1016/j.eclinm.2021.100836
https://doi.org/10.1016/j.eclinm.2021.100836
http://www.ncbi.nlm.nih.gov/pubmed/33997733
https://doi.org/10.1371/journal.pgph.0003106

