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Abstract 

Objectives

Newborns who contract hepatitis B virus (HBV) infections at birth often develop 

chronic infections that can cause cirrhosis, liver cancer, and death in middle adult-

hood. Birth doses of hepatitis B vaccine can be lifesaving for babies born to mothers 

with hepatitis B infections. We aimed to measure hepatitis B prevalence among 

maternity patients in Huíla, a rural province in southwestern Angola.

Methods

We conducted a prospective case series study among 317 peripartum women at the 

Hospital Evangélico de Caluquembe from November 2023 to February 2024. Each 

participant received a point-of-care hepatitis B surface antigen (HBsAg) test and was 

asked about HBV and vaccine knowledge. We also conducted qualitative interviews 

about HBV prevention with 26 healthcare workers.

Results

The HBsAg prevalence was 4.7%. None of the women who tested positive was pre-

viously aware of her status. Only about one-third of the women expressed familiarity 

with hepatitis B or HBV vaccines, and almost none reported that their older children 

had received HBV vaccines. Maternal health workers proposed hosting community 

meetings to provide education about HBV and birth-dose vaccination.

Conclusions

Only about half of Angolan babies are born at healthcare facilities, but more than 

80% of women attend at least one antenatal care visit. Improved access to and 

uptake of hepatitis B screening at antenatal checkups is essential for ensuring that 

babies born to women with chronic hepatitis B infections are able to receive birth 

dose hepatitis B vaccines.
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Introduction

Up to 90% of the newborns who contract hepatitis B virus (HBV) through vertical 
(mother-to-child) transmission who do not receive hepatitis B vaccination shortly 
after birth will develop a chronic infection that significantly increases their lifetime 
risk of liver cirrhosis and hepatocellular carcinoma [1]. About two-thirds of new cases 
of HBV infection occur in Africa, yet fewer than one-fifth of newborns in the region 
receive the hepatitis B vaccine within 24 hours of birth [2].

Although the Angolan Ministry of Health added a birth dose of hepatitis B vaccine 
to its routine childhood vaccine schedule in 2015 [3], recommending a first dose of 
vaccine within 24 hours of birth and then boosters at ages 2, 4, and 6 months, very 
few Angolan infants receive a birth dose of hepatitis B vaccine and only about half 
receive at least three total doses [4]. Increasing the proportion of newborns who 
receive birth doses of hepatitis B vaccine to prevent vertical transmission is a priority 
for the many groups working to reduce the burden from acute and chronic viral hepa-
titis, including international groups like the World Health Organization (WHO) and the 
Coalition for Global Hepatitis Elimination (CGHE) [2,5]. Identifying under-vaccinated 
populations is an important first step toward improving vaccine delivery services.

Since babies born to mothers with HBV infections are at high risk of contracting 
the virus, serosurveys of maternal hepatitis B status are an important tool for iden-
tifying high-risk infant populations. Hepatitis B surface antigen (HBsAg) tests are 
qualitative immunoassays that provide evidence of active hepatitis B infection, and 
they are recommended by the WHO as the best test for diagnosing chronic HBV 
infections [6]. Most of the previous studies of HBsAg prevalence in Angola were con-
ducted in the capital region, Luanda, including studies of women attending antenatal 
care clinics in 2016–2017 (n = 878, 25.7%) [7]; blood donors in 2005–2010 (n = 8043, 
12.5%) and 2011–2016 (n = 2734, 50.2%) [8,9]; patients seeking HIV testing in the 
early 2000s (n = 431, 9.3%) [10]; and hospital staff, visitors, and patients in 2007 
(n = 508, 15.1%) [11] and the early 2000s (n = 1103, 13%) [12]. These urban stud-
ies are not necessarily representative of the epidemiological situation in other parts 
of the country. National surveillance studies in 2000–2004 (n = 78,000, 8.7%) and 
2010–2011 (n = 78,275, 6.7%) suggested decreasing HBV prevalence rates [13], but 
to our knowledge no nationally-representative serosurveys have been conducted in 
the past decade.

We aimed to measure HBV prevalence among peripartum inpatients at a hospital 
in Huíla province, in southwestern Angola, so that we could understand the current 
prevalence of HBsAg among pregnant women and the need for birth-dose vaccina-
tion in this rural area far from the capital city.

Materials and methods

We conducted a prospective case series study of hepatitis B among women admitted 
to the maternity ward at Hospital Evangélico de Caluquembe between 13 November 
2023 and 9 February 2024. Women admitted to the maternity ward who were preg-
nant or within six weeks of delivery were eligible to be included in the study. Women 
in the labor and delivery room and those who were experiencing delirium were not 
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approached by study personnel. In total, more than 96% of all women admitted to the ward were invited to participate in 
the study and 99% of the invited women consented to participation and completed a brief interview with study personnel. 
The questionnaire used for the interview was developed in consultation with local women’s healthcare providers. Most 
interviews were conducted in Portuguese, but patients could opt to be interviewed in Umbundu.

Prior to the initiation of data collection, the Ethics Review Committee of Hospital Evangélico de Caluquembe convened 
to review the research protocol. The committee determined that the research project was not experimental research and 
there were no concerns about the plans for recruiting, informed consent, or data collection, storage and analysis. A letter 
of approval was provided by the hospital director per the group’s operating guidelines. Potential participants were provided 
with information about the study goals and procedures. The consent process emphasized that participation was voluntary 
and that all women on the ward would receive the same quality of care and the same voluntary hepatitis B test regardless 
of their decision about whether to participate in the study. Consent was obtained verbally from patients and was witnessed 
by a staff person who was not a member of the research team. To ensure the anonymity of participants and the confidenti-
ality of their responses, the study database did not include any identifiable patient information.

Interviews were conducted daily after hospital rounds. The questionnaire used for the interviews included items about 
familiarity with HBV and the hepatitis B vaccine; reproductive history (total number of pregnancies, total number of still-
births, and total number of live births); the current or most recent pregnancy, including the due date (if still pregnant) or 
birth date (if the baby had already been delivered), the number of prenatal checkups, the types of pregnancy complica-
tions experienced, and the type of delivery (such as whether a Cesarean section was done), and the outcome; and a few 
questions about the number of living children, the vaccination status of those children, and the hepatitis B vaccination 
status of the neonate. All of these questions could be answered with single-word responses, such as a yes, a no, or a 
number, except for the question about the vaccines older children received, for which several words of response might 
be appropriate. We considered all answers that were appropriate for the question (such as all “yes” or “no” responses to 
a yes/no question) to be valid. Since most of the participants received antenatal and other primary care services at rural 
clinics rather than the hospital, and their records were therefore not available to the research team, we did not attempt to 
validate the responses with chart reviews.

Blood samples were collected via venipuncture for blood serum tests or finger prick for whole blood (WB) tests. Meri-
Screen HBsAg blood serum or WB tests (Meril Diagnostics; sensitivity >98%, specificity >99.5%, as per the manufacturer) 
or Bioline HBsAg WB serum, plasma, or WB tests (Abbott; sensitivity 100%, specificity 100%, as per the manufacturer) 
were conducted by trained laboratory technicians according to manufacturer instructions. None of the test kits were past 
their expiration dates. All tested patients received the results of their hepatitis B tests prior to being discharged from the 
hospital. Patients with positive test results received counseling that encouraged them to undergo annual testing for liver 
disease, notify their partners about their hepatitis B status, and make sure that current and future children are tested 
for hepatitis B and vaccinated against the disease, including future children receiving birth doses of hepatitis B vaccine. 
(Treatment for hepatitis B is not currently available at Hospital Evangélico de Caluquembe, and only adults with HIV are 
eligible to be treated for hepatitis B at the district hospital).

We used Epi Info to analyze the distribution of responses to questionnaire items and to examine associations between 
questionnaire responses and laboratory test results. Associations were tested using chi-squared tests (with a significance 
level of α = 0.05) and odds ratios (with 95% confidence intervals).

In response to the CGHE call for qualitative research about opportunities to improve interventions for reducing mother-
to-child transmission of HBV, including studies about community education and communication tools [5], we also con-
ducted brief interviews during March 2024 with 26 of the clinical staff in the hospital’s maternity ward. Interviewees were 
recruited based on their availability during that month. We asked the participating healthcare workers for practice-based 
insights about the interventions that might be useful for increasing knowledge about HBV and hepatitis B vaccinations, 
increasing the number of women who are tested for HBsAg no matter where they seek antenatal care and deliver their 
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babies, and increasing hospital birth rates and vaccination rates. Our qualitative analysis of their responses summarized 
common keywords and themes.

Results

In total, 317 of the 328 volunteer patients had test results that met the manufacturer’s standards for validity. Fifteen (4.7%) 
of the 317 valid HBsAg tests were positive. None of the 15 HBsAg-positive women were aware that they had hepatitis 
B infections. There were no differences in HBsAg seropositivity or awareness of HBV and hepatitis B vaccines by age 
group, reproductive history, or the proximity of the home to the hospital. Among the 191 participants with living children 
aged 1 year or older, those who had previously heard about HBV were slightly more likely to report that their children had 
received at least one vaccine of any type (51/67 = 76%) than those who said they had never heard about HBV before 
(81/124 = 65%, p = 0.13). However, only 9 of those 191 women reported having a child aged 1 year or older who had been 
vaccinated against hepatitis B.

The staff on the maternity ward expressed strong agreement that health education about prenatal HBV testing and 
birth-dose hepatitis B vaccines for newborns would help increase use of these services (25/26 = 96%). When asked an 
open-ended question about the most effective strategies for providing education about hepatitis B, most staff mentioned 
community-based presentations as a useful communication tool (24/26 = 92%). Community-based presentations involve 
inviting a community to gather in a church or field to listen to a public health worker or clinical healthcare worker verbally 
present on a topic. These types of community gatherings have been used for public education about other health issues in 
the past.

Discussion

Our 4.7% HBsAg prevalence rate is lower than the rates found in a similar study of maternity ward patients in Lubango, 
also in Huíla province, in 2016–2017 (n = 500, 8.6%); in a study of pregnant women in Kuito, in Bié province in central 
Angola, in 2007 (n = 1012, 8.7%); and a study of adults in Mancusso, in Cuando province in southern Angola, in 1992 
(n = 201, 13.3%) [14–16]. Our results are consistent with the approximately 5% prevalence rate of hepatitis B infection in 
the African region [2]. It is possible that the prevalence of hepatitis B infection is lower in Angola now than it was when 
those other studies were conducted. If so, that trend would be consistent with decreases in HBV prevalence observed in 
other parts of the African region [17]. However, an approximately 5% prevalence rate is still high by WHO standards.

The WHO recommends that all adults in places with a 2% or greater HBsAg seroprevalence rate be offered routine 
testing and that all pregnant women in these areas receive point-of-care screening for HBsAg as part of routine antenatal 
clinic services [2]. It is concerning that none of the women who tested positive for hepatitis B in our study knew their status 
prior to participating in our study. The WHO and GCHE aim by 2030 for at least 90% of people with chronic hepatitis B to 
be diagnosed so that at least 80% of individuals with chronic HBV infection can treated [2,5]. In Angola, the hepatitis B 
case detection rate is very low and treatment remains unavailable in many areas, especially in rural parts of the country.

The WHO also calls for at least 90% of newborns to receive timely birth doses of hepatitis B vaccine to prevent vertical 
transmission of HBV [2]. Given that about half of pregnant women in Angola do not give birth at a healthcare facility [18], 
universal vaccination of newborns against HBV is not a realistic target for 2030. An intermediate step toward achieving the 
goal of universal vaccination would be to set a goal of testing 100% of pregnant women for hepatitis B during antenatal 
visits, and to encourage all women who test positive for HBsAg to deliver their babies at healthcare facilities where birth 
dose hepatitis B vaccinations are available. More than 80% of pregnant women in Angola have at least one antenatal visit 
and more than 60% have at least four visits [18], so scaled up testing at antenatal clinics could enable robust progress 
toward vaccinating at least 90% of high-risk neonates in Angola by 2030.

It is reasonable to assume that many rural areas in African countries face challenges related to increasing awareness 
of hepatitis B, testing for chronic hepatitis B infections, and delivery of birth dose hepatitis B vaccines to neonates whose 
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mothers have hepatitis B that are similar to the ones we observed in Angola. Global goals for increasing testing, diagno-
sis, treatment, and vaccination will not be achieved without greater attention being placed on expanding access to these 
services in rural areas.

Supporting information

S1 Data.  Data file. 
(XLSX)

S2 File.  Manuscript in Portuguese. 
(PDF)

S3 File.  Abstract in Spanish. 
(PDF)

S4 File.  Abstract in French. 
(PDF)

Acknowledgments

The researchers are grateful to the administration and laboratory staff at Hospital Evangélico de Caluquembe for their 
support of this project.

Author contributions

Conceptualization: Anna E. Eberwein, Priscila Ribeiro Cummings, Daniel Cummings, Julia Andre, Kathryn H. Jacobsen.

Data curation: Anna E. Eberwein.

Formal analysis: Anna E. Eberwein, Kathryn H. Jacobsen.

Investigation: Anna E. Eberwein, Priscila Ribeiro Cummings, Julia Andre.

Methodology: Anna E. Eberwein, Priscila Ribeiro Cummings, Daniel Cummings, Julia Andre, Kathryn H. Jacobsen.

Project administration: Priscila Ribeiro Cummings.

Writing – original draft: Anna E. Eberwein, Priscila Ribeiro Cummings, Daniel Cummings, Kathryn H. Jacobsen.

Writing – review & editing: Anna E. Eberwein, Priscila Ribeiro Cummings, Daniel Cummings, Julia Andre, Kathryn H. 
Jacobsen.

References
	1.	 Dionne-Odom J, Njei B, Tita ATN. Elimination of vertical transmission of hepatitis B in Africa: a review of available tools and new opportunities. Clin 

Ther. 2018;40(8):1255–67. https://doi.org/10.1016/j.clinthera.2018.05.016 PMID: 29983265

	2.	 World Health Organization (WHO). Global Hepatitis Report 2024: action for access in low- and middle-income countries. Geneva: WHO; 2024. Avail-
able from: https://www.who.int/publications/i/item/9789240091672

	3.	 Njuguna HN, Ward JW, Kabore J, Hiebert L, Jacques-Carroll L, Khetsuriani N, et al. Introduction of hepatitis B birth dose vaccination in Africa: 
a toolkit for national immunization technical advisory groups 2022. Decatur (GA): The Task Force for Global Health; 2022. Available from: 
https://www.globalhep.org/sites/default/files/content/page/files/2022-12/HepB-BD%20NITAG%20toolkit%20final%20version_12-16-22_0-FI-
NAL.pdf

	4.	 Angola: WHO and UNICEF estimates of immunization coverage: 2023 revision. Geneva: WHO; 2023. Available from: https://cdn.who.int/media/
docs/default-source/country-profiles/immunization/2024-country-profiles/immunization-2024-ago.pdf

	5.	 Coalition for Global Hepatitis Elimination (CGHE). An operational research roadmap to simplify hepatitis B care in low- and middle-
income countries. Decatur (GA): The Task Force for Global Health; 2023. Available from: https://www.globalhep.org/projects-research/
operational-research-roadmap-simplify-hepatitis-b-care-low-and-middle-income

http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0327426.s001
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0327426.s002
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0327426.s003
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0327426.s004
https://doi.org/10.1016/j.clinthera.2018.05.016
http://www.ncbi.nlm.nih.gov/pubmed/29983265
https://www.who.int/publications/i/item/9789240091672
https://www.globalhep.org/sites/default/files/content/page/files/2022-12/HepB-BD%20NITAG%20toolkit%20final%20version_12-16-22_0-FINAL.pdf
https://www.globalhep.org/sites/default/files/content/page/files/2022-12/HepB-BD%20NITAG%20toolkit%20final%20version_12-16-22_0-FINAL.pdf
https://cdn.who.int/media/docs/default-source/country-profiles/immunization/2024-country-profiles/immunization-2024-ago.pdf
https://cdn.who.int/media/docs/default-source/country-profiles/immunization/2024-country-profiles/immunization-2024-ago.pdf
https://www.globalhep.org/projects-research/operational-research-roadmap-simplify-hepatitis-b-care-low-and-middle-income
https://www.globalhep.org/projects-research/operational-research-roadmap-simplify-hepatitis-b-care-low-and-middle-income


PLOS One | https://doi.org/10.1371/journal.pone.0327426  July 3, 2025 6 / 6

	 6.	 World Health Organization (WHO). Consolidated strategic information guidelines for viral hepatitis: planning and tracking progress towards elimina-
tion. Geneva: WHO; 2019. Available from: https://iris.who.int/bitstream/handle/10665/310912/9789241515191-eng.pdf

	 7.	 Vueba AN, Almendra R, Santana P, Faria C, do Céu Sousa M. Prevalence of HIV and hepatitis B virus among pregnant women in Luanda 
(Angola): geospatial distribution and its association with socio-demographic and clinical-obstetric determinants. Virol J. 2021;18(1):239. https://doi.
org/10.1186/s12985-021-01698-7 PMID: 34863183

	 8.	 Fernández Águila JD, Baptista Pocombo BL, Sequeira Pataca SA, Fragoso M, Rivero Jiménez CR. Donación de sangre y prevalencia de 
infecciones transmitidas por la sangre en una clínica de Luanda, Angola. MediSur. 2012;10:111–9. Available from: http://scielo.sld.cu/scielo.
php?pid=S1727-897X2012000200006&script=sci_arttext

	 9.	 Quintas AE, Dias CC, Cogle ADC, Cordeiro L, Sarmento A. Seroprevalence of viral transfusion transmissible infections (HBsAg, anti-HCV, anti-HIV, 
Syphilis) and coinfection among healthy volunteer blood donors during 5-years in Luanda, Angola. Braz J Infect Dis. 2023;27(6):103704. https://
doi.org/10.1016/j.bjid.2023.103704 PMID: 38036021

	10.	 Guimarães Nebenzahl H, Lopes A, Castro R, Pereira F. Prevalence of human immunodeficiency virus, hepatitis C virus, hepatitis B virus and syph-
ilis among individuals attending anonymous testing for HIV in Luanda, Angola. S Afr Med J. 2013;103(3):186–8. https://doi.org/10.7196/samj.6097 
PMID: 23472697

	11.	 Valente F, Lago BV do, Castro CAV de, Almeida AJ de, Gomes SA, Soares CC. Epidemiology and molecular characterization of hepatitis B virus in 
Luanda, Angola. Mem Inst Oswaldo Cruz. 2010;105(8):970–7. https://doi.org/10.1590/s0074-02762010000800004 PMID: 21225192

	12.	 Constantino AF, Proenca HM, Rodrigues T, Nicolau L, de Moura MC. Epidemiology of hepatitis B virus (HBV) infection in Luanda (Angola): preva-
lence and risk factors. Hepatology. 2009;48(S1):751A.

	13.	 Apata IW, Averhoff F, Pitman J. Progress toward prevention of transfusion-transmitted hepatitis B and hepatitis C infection – sub-Saharan Africa, 
2000–2011. MMWR Morb Mortal Wkly Rep. 2014;63:613–9. Available from: https://www.cdc.gov/MMWr/preview/mmwrhtml/mm6329a2.htm

	14.	 Oliveira D, Martins M do R, Castro R, Cordeiro L, Barroso MR, Nazaré MA, et al. Seropositivity rate and sociodemographic factors associated to 
HIV, HBV, HCV and syphilis among parturients from Irene Neto Maternity of Lubango city, Angola. Sex Transm Infect. 2020;96(8):587–9. https://
doi.org/10.1136/sextrans-2019-054249 PMID: 32423945

	15.	 Peliganga LB, Horta MAP, Lewis-Ximenez LL. Enduring challenges despite progress in preventing mother-to-child transmission of hepatitis B virus 
in Angola. Pathogens. 2022;11:225. https://doi.org/10.7196/samj.6097

	16.	 Steele AD, Bos P. Hepatitis B and C virus infection in adult volunteers in Angola. S Afr Med J. 1996;86(6):701–2. PMID: 8764440

	17.	 Riches N, Henrion MYR, MacPherson P, Hahn C, Kachala R, Mitchell T, et al. Vertical transmission of hepatitis B virus in the WHO African region: a 
systematic review and meta-analysis. Lancet Glob Health. 2025;13(3):e447–58. https://doi.org/10.1016/S2214-109X(24)00506-0 PMID: 40021303

	18.	 The state of the world’s children 2024: the future of childhood in a changing world statistical compendium. New York: UNICEF; 2024. Available 
from: https://data.unicef.org/resources/sowc-2024/

https://iris.who.int/bitstream/handle/10665/310912/9789241515191-eng.pdf
https://doi.org/10.1186/s12985-021-01698-7
https://doi.org/10.1186/s12985-021-01698-7
http://www.ncbi.nlm.nih.gov/pubmed/34863183
http://scielo.sld.cu/scielo.php?pid=S1727-897X2012000200006&script=sci_arttext
http://scielo.sld.cu/scielo.php?pid=S1727-897X2012000200006&script=sci_arttext
https://doi.org/10.1016/j.bjid.2023.103704
https://doi.org/10.1016/j.bjid.2023.103704
http://www.ncbi.nlm.nih.gov/pubmed/38036021
https://doi.org/10.7196/samj.6097
http://www.ncbi.nlm.nih.gov/pubmed/23472697
https://doi.org/10.1590/s0074-02762010000800004
http://www.ncbi.nlm.nih.gov/pubmed/21225192
https://www.cdc.gov/MMWr/preview/mmwrhtml/mm6329a2.htm
https://doi.org/10.1136/sextrans-2019-054249
https://doi.org/10.1136/sextrans-2019-054249
http://www.ncbi.nlm.nih.gov/pubmed/32423945
https://doi.org/10.7196/samj.6097
http://www.ncbi.nlm.nih.gov/pubmed/8764440
https://doi.org/10.1016/S2214-109X(24)00506-0
http://www.ncbi.nlm.nih.gov/pubmed/40021303
https://data.unicef.org/resources/sowc-2024/

