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Abstract (length depends on target journal – welcome input, potentially CID or other clinically focused journals?)	Comment by Thompson, Peyton: Great place to start! Other options would be LGH or Hepatology (reach), Journal of Viral Hepatitis. Will think of others.

Just saw a call for papers on epidemiology of viral hepatitis in BMC Public Health: https://www.biomedcentral.com/collections/EVH 	Comment by Boisson, Alix: Not sure if you knew this, but I’ve never seen anything like this. I was looking at CID authorship guidelines and “Clinical Infectious Diseases welcomes papers that have been peer reviewed by another medical journal and were not accepted for publication at that journal, where the authors believe they can address the essential concerns identified by previous peer reviewers.”

Hepatitis B virus (HBV) remains endemic in Africa, and with few countries have national HBV elimination programs in place. Limited available Africa-based studies suggest report different modes of transmission and distinct clinical features of HBV infections in Africa compared to other regions of the world, which implicates the need for contextualized context-specific prevention and treatment strategies. Despite moderately high HBV prevalence, the Democratic Republic of Congo (DRC) similarly lacks effective HBV prevention efforts, which require a better understanding of HBV epidemiology. 
A better understanding of HBV epidemiology is especially needed to inform targeted approaches in the Democratic Republic of Congo (DRC), which has few implemented HBV prevention efforts despite moderately high HBV prevalence.
 
We conducted the Horizontal and Vertical Transmission of Hepatitis B in the DRC study (HOVER-HBV) to determine HBV prevalence within households and characterize transmission in DRC’s capital, Kinshasa, one of Africa’s largest cities. We recruited households of index mothers with (“exposed”) and without (“unexposed”) HBV through implementation ofby implementing HBV surface antigen (HBsAg) screening in during routine antenatal care at two large major maternity centers. Enrolled household members underwent HBsAg testing, dried blood spot sampling, and an epidemiological survey. We used employed logistic regression to identify factors associated with HBsAg positivity. 

We enrolled 1,006 participants fromAmong 200 households (100 exposed, 100 unexposed), we enrolled 1,006 participants, with a median household size of 5 (range: 2-16). Among the participants,; 475 (47%) participants were direct offspring of the index mothers. We observed clusters of ≥2 (range: 2-6) infections in 14 households (12 exposed, 2 unexposed) households, and two instances of incident infections among index mothers between recruitment and enrollment screening. The prevalence of HBsAg-positive individuals was higher in exposed households compared to unexposed households Household members with HBV were more common in exposed than unexposed households (19 [5%] versus 8 [2%]), with a 2.73 (95%CI: 0.3, 27.2) times higher HBsAg prevalence,  after adjusting for household clustering. Exposed direct offspring of index mothers had a The prevalence of HBsAg positivity among exposed direct offspring of index mothers was 3.25 (95%CI: 0.09, 120.82) times more higher prevalence of HBsAg-positivity compared to unexposed direct offspring. than unexposed direct offspring. Among index mothers, refusal to answer sexual history questions was associated with higher odds of HBsAg-positivity; , while among direct offspring, lack of infant vaccination was associated with higher odds of HBsAg-positivity.	Comment by Boisson, Alix: “Clusters of infections involving two to six individuals”	Comment by Marcel Yotebieng: Was this the only thing that was adjusted for?	Comment by Morgan, Camille: Yes, this is just comparing prevalence of HBV in exposed vs unexposed households. Also, this was not an odds - I was used a ‘logit’ link not ‘log’ to have the denominator be all (pos/neg) not just the negatives.	Comment by Marcel Yotebieng: Provide the odds (data)	Comment by Morgan, Camille: Will add once model is checked over a few more times and variable categorizations finalized

Vertical and horizontal HBV transmission is ongoing in Kinshasa, where prevention preventative measures are largely not implementedabsent. HBsAg prevalence was highest among offspring and household members of women with HBV. Our aAnalysis of clusteredclustering infections suggests that horizontal transmission is as frequent as vertical transmission. Our findings reveal opportunities for expanded prevention efforts and the integration of HBV programs with in existing HIV programs in Kinshasa.	Comment by Marcel Yotebieng: Results of this analysis is not included in the results section above. Abstract is a stand alone document. If you want to make this conclusion, you must provide data to support it in the abstract itself. 	Comment by Morgan, Camille: Agreed - this is from the deep dive on the 14 houses (see supplementary fig of fam trees). Where I think there is interesting info (see note in the figure), but everyone else gets lost with it. So one option is to save the discussion of this point for the Fogarty paper.


Key terms and abbreviations 

Exposed households – index mother was HBsAg+ at antenatal recruitment screening

HBsAg – hepatitis B virus surface antigen, the primary antigen used for determining HBV infection.

Horizontal transmission – any transmission that occurs after the delivery period. Includes transmission from mother-to-child or from other household members in the household setting, as well as community transmission later in life (sexual contact, bloodborne exposures, poorly sterilized medical equipment and personal objects).

Other household members – members of households who are not index mothers nor direct offspring of index mothers

PMTCT – Prevention of mother-to-child transmission

Unexposed households – index mother was HBsAg- at antenatal recruitment screening

Vertical transmission – transmission from a mother with HBV to her child during delivery (also called mother-to-child transmission)
Introduction	Comment by Edwards, Jess: Journal specific, but if we go to CID or the like, I’d recommend a shorter intro, pushing some of this excellent material to the discussion	Comment by Morgan, Camille: On board with this, though in contrast to Peyton’s comments in every paragraph to add more. So I think need to think what is the POINT of this paper, and focus on the hepB background relevant to that, not just all interesting hepB literature.
Despite an effective vaccine, hepatitis B virus (HBV) infection remains highly prevalent (~6%) in Asia and Africa, and resultsresulting in significant global morbidity (>296 million chronic infections in 2019) and mortality (820,000 HBV-related deaths in 2019).1,2  Far fromContrary to the World Health Organization’s 2030 goal for of elimination by 2030, HBV is one of the few common endemic communicable diseases with an increasing prevalence in recent decades.3 Current Our current understanding of HBV transmission largely mainly stems from research conducted in Asia, where perinatal mother-to-child (“vertical”)  transmission is the dominant primary driver of ongoing endemicity.4–6 However, The fewlimited existing studies conducted in Africa estimate suggest that only 10% of childhood HBV infections are attributablecan be attributed to vertical transmission,7,8 compared to ~40% in Asia,5 suggesting indicating a greater contribution of household- and community-level (i.e., “horizontal”) transmission in Africa, particularly during early childhood.9  Without a therapeutic cure for HBV, prevention of HBV infection is remains the primary strategy to reduce morbidity and mortality, but. However, relying solely on HBV vaccination alone is insufficient to reach achieve elimination by within the original 2030 target or a reasonable timelinetimeframe.3,10,11 	Comment by Thompson, Peyton: I’m sure you’ll run the manuscript through iThenticate. I feel like we’ve used this starting phrase frequently.	Comment by Morgan, Camille: Leaving this comment as a reminder to run through this program (though I wrote the whole paper so I’m not too worried about plagiarism). Also I’ve mostly seen this phrase in my own abstracts/grants, which aren’t published.	Comment by Thompson, Peyton: You mention this a lot even in the abstract. So I’d elaborate here.	Comment by Morgan, Camille: Need to figure out what needs to be elaborated on	Comment by Boisson, Alix: Maybe the point at which  the child becomes exponentially less at risk of developing chronic HBV?

With Given the scarcity of few HBV research programs in Africa,12 it is crucial to an improvedimprove our understanding of the dominant transmission modes and risksrisks associated with  of HBV transmission to is needed to design effective interventions, especially in HBV-endemic countries such aslike the Democratic Republic of Congo (DRC). In the DRC, the national HBV surface antigen (HBsAg) prevalence is estimated to be 3.3% (95% CI: 1.8, 4.7%),13 translating to approximately 2.5 million chronic infections in a country where advanced hepatology care is essentially inaccessible.14 Most Existing epidemiological investigations of HBV in DRC have been limited toprimarily focused on blood donors, for whom HBsAg prevalence was estimated to beestimations were even higher (5.0%, 95% CI 4.9–5.1) in a meta-analysis.15 Available studies among other key populations, such as HBsAg prevalence has been found to be higher than the national estimate in available studies of other key populations: among HIV-infected women within in urban prevention of mother-to-child transmission (PMTCT) programs,16 among pregnant women in rural areas17,18 and among healthcare workers.19, also indicate higher HBsAg prevalence compared to the national estimate. Currently, HBsAg screening of blood donors and the 3-dose infant pentavalent vaccine series (which includes HBV vaccine) are the only HBV prevention measures implemented in DRC, though despite evidence demonstrating the feasibility, effectiveness, and acceptability of antenatal screening, peripartum prophylaxis, and birth-dose vaccination have been shown to be feasible, effective, and acceptable.20,21 	Comment by Thompson, Peyton: I’d include uptake data here.	Comment by Morgan, Camille: Ok - could also see this being too much detail for the intro, but maybe worth still caveating immediately	Comment by Boisson, Alix: I agree that uptake data may not be necessary here. 

Current Existing evidence, largely from regions outside Africa, suggests an inverse relationship between age and risk of developing chronic HBV infection,5,22,23 though, circulating HBV genotypes in central Africa (genotypes A and E) are thought believed to have a higher risk of horizontal transmission.24 While HBV PMTCT and vaccination scale-up will beare effective for reducing vertical transmission at birth and horizontal transmission in early infancy, additional interventions are needed to protect older children and adults who remain at risk of developing chronic infection following exposureprevention efforts focused on infants fail to protect older children and adults who may be at risk of developing chronic infection following exposure. These interventions may include Additional interventions, such as expanded screening and treatment within well-established HIV programs25 and behavioral interventions like such as promotion promoting of condom use or and sanitation of shared personal items like razors. To target these interventions appropriately, a better , are imperative for elimination and require an improved understanding of transmission patterns in Africa for appropriate targeting.is essential.	Comment by Thompson, Peyton: This should hold true even in Africa given the risk of chronicity when infected at an earlier age – which does not happen just through vertical transmission as you know. I would actually specify the risk by age (90% in 1st year, 50% in ages 1-5 years, 5-10% in older kids and adults) as you lay out your argument for how childhood transmission contributes to cases. 	Comment by Morgan, Camille: (I might contest that this should hold true - citation 24 is a paper showing risk of chronicity when exposed at older ages is higher with genotypes in Africa. Ie that the 90/50/10 may not be the case. The point of this background is that what we think we know about HBV is based on data from other continents, and these patterns may actually be different, because we don’t know what we dont know.)	Comment by Thompson, Peyton: Since language about building on HIV programs appears in the abstract, I might elaborate a bit here. Also consider referencing triple elimination efforts.	Comment by Morgan, Camille: Agreed. Thinking in the background on HBV prevention/care, triple screening needs to be mentioned, as does the reality that HBV is at the intersection of HIV care (overlap in drugs), vaccination programs, and cancer prevention. And as a result, is often neglected by each - Philippa Matthews citation on this possibly

To identify the predominant modes of HBV transmission and inform expanded interventions, we conducted the Horizontal and Vertical Transmission of Hepatitis B in the DRC (HOVER) study. This research utilized the established The existing HIV PMTCT and research infrastructure that we use here to characterize assess HBV prevalence in among households with HBV-infected and HBV-uninfected mothers. By leveraging this existing framework, we have a unique offers a direct opportunity to pilot targeted interventions based derived on findings from this research.

Methods

Study design and participant recruitment
To recruit households, we introduced HBsAg screening (using Abbott DETERMINE 226) alongside existing HIV screening in antenatal care clinics of high-volume maternity centers in Kinshasa (Figure 1). In thisAdopting a matriarchal design, pregnant women attending these participating maternities during the recruitment periods were offered the opportunity to enroll in our study by undergoing HBsAg screening.  screened for HBsAg at participating maternities during the recruitment periods were offered enrollment in the study. These enrolled women served as index mothers for enrolled respective households. If anUpon agreement to participate by both the index mother and her household agreed to participate, we scheduled a single enrollment visit with the entire household, at which point all present household members who were present and gaveprovided their consent were enrolled. Data collection at during this visit included encompassed several components, including HBsAg rapid diagnostic testing (including a repeat test of for the recruited index mothers), collection ofa dried blood spot specimens collection, and completion of household and individual questionnaire sdata collection. We offered tThe 3-dose Euvax-B HBV vaccination was offered to all members individuals residing living with someone who was tested positive for HBsAg-positive, and administered administered the vaccine at the two maternity centers from which the majority of women were primarily recruited. 	Comment by Boisson, Alix: To clear up the screening versus enrollment confusion, maybe make more clear that first screening occurred at this time. “To enroll in our study. Each woman then underwent pre-screening for HBsAg.”	Comment by Morgan, Camille: We don’t analyze anything from DBS in this paper - still need to mention? Or drop?

Study questionnaire
We administered household and individual questionnaires (Appendix 1) to collect demographic information about households and individuals, as well as possible identify potential sources of horizontal HBV transmission in within the household and community settings. We collected standard demographic indicators and calculated certain composite variables to estimate standard of living across households. Using previously described categorizations,27 we computed a composite indicator for modern housing structure, accounting which took into account factors such as for flooring, roofing, walls, and windows material, serving as a reflection of the household’s standard of living. For aWe assessed the wealth index applying, we applied commonly used indicators and methods for assessingto determine relative wealth, including factors like  (electricity access, water access, ownership of household appliances, further described in Supplementary Material).20 As Recognizing that HBV can remain infectious on surfaces for up to 7 days,23 we evaluated the use usage of shared personal items within households (nail clippers, razors, toothbrushes) and in community settings (tatoos, traditional scarring, and a history of visiting street salons use where razors, electronic shavers, or needles are may be used; tattoos; traditional scarring). Additionally, we inquired ; we also asked about premastication of food within the household,28 transfusion history, and sexual history.18,19,29,30 	Comment by Boisson, Alix: Because you emphasize household and individual levels, for clarity, may be helpful to break into two parts.. ‘for household-level information, we collected…”, 

As complete Because we did not have access to vaccination records were not available for all participants, we used age at enrollment as a proxy for receiptto estimate the receipt of the 3-dose HBV series in during childhood. In DRC, HBV vaccination was first introduced in DRC withinas part of the tetravalent DTP-HBV vaccine in February 2007,31 subsequently replaced by the pentavalent vaccine in between 2008 and -2010, and pentavalent coverage remined below 80% in Kinshasa until 2015.31,3236 Therefore, for participants enrolled in 2021, we presumed that individuals aged 15 years or older, and for participants enrolled in 2022, those aged 16 years or older, were likely unvaccinated against HBV in infancy, while younger participants were assumed to have received the HBV vaccine during infancy.We assumed that those age 15 years or older for enrollments in 2021 and age 16 years or older for enrollments in 2022 were likely unvaccinated against HBV in infancy, while others likely received the HBV vaccine in infancy.

Analytical approach
The primary exposure variable in our study was living in a household with an HBV-positive index mother, based as determined by on her HBsAg antenatal screening result. The primary outcome variable was HBsAg status of other household members. In the analysis of factors associated with HBV infection, each factor is treated as the exposure, while HBsAg status is served as the outcome variable. Any Ffactors that resulted inwith cell counts fewer than five was notwere included excluded from in statistical modeling of thatfor that specific factor with HBsAg status.	Comment by Marcel Yotebieng: This is confusing. You have the operational definition of exposure and outcome. What I was expecting is the definition and coding of other covariates considered. 	Comment by Morgan, Camille: (This is why I am defining here. Because “exposure” is used as two things. I feel a bit like some of Marcel’s comments come from preconceived ideas that don’t necessarily apply, due to the study design, but need to figure out how to address)	Comment by Boisson, Alix: I think he is looking for each of the factors associated with HBV infection and included in the analysis to be listed out in the paper. 	Comment by Boisson, Alix: Should you stick to past tense throughout?

All data were imported into R 4.1.1 using the REDCap API using R package REDCapR. Data were analyzed using the tidyverse and tableone packages. Spatial data were analyzed using the sf package and network data were analyzed using the igraph package. We built constructed multilevel models to estimate prevalence ratios of HBV infections within predefined comparisons to account for household clustering, using package lme4. R code are publicly available at https://github.com/IDEELResearch/hbv_hover. 	Comment by Edwards, Jess: Agree that we need to be more specific about the modeling approach used (assuming this is for Figure 3?)	Comment by Morgan, Camille: Yes, for Figure 3.	Comment by Marcel Yotebieng: Linear? In the abstract you referred to logistic model, here you are talking about prevalence ratios, suggesting a linear risk model. Please specify	Comment by Morgan, Camille: For HBsAg prevalence in households, the abstract and the methods/results describes prevalence ratios, calculated from the logit link (not identity link, not log link). 

For the HBV “risk factors,” I used the log-link to calculate odds ratios of HBsAg associated with each “risk factor”. 

The reason for the difference being prevalence ratios are more easily understood and thus preferred, and we have the sample size to calculate them. The logit-link model does not converge for all “risk factors” so the logistic was used.	Comment by Marcel Yotebieng: See above comment	Comment by Morgan, Camille: Response still applies

Ethics
This study was approved by the Institutional Review Board at UNC (19-1875) and the Ethics Committee at Université Protestante au Congo (CE/UPC/0062).

Results

Study population
From February 2021 to September 2022, we approached 339 households for enrollment, and enrolled 200 households with a total of 1,006 individuals. The main cited reasons for non-participation were transient living situations with time outside of Kinshasa or and disconnected phone numbers. Overall, 190 women were recruited from two maternity centers, and with an additional 10 more from nine other centers. However, participating households were located in various neighborhoods across metropolitan Kinshasa (Figure 2). Among the 200 enrolled households,The median household size was 5 (IQR: 3, 6) members per household (Table 1), and our enrollement included 200 index mothers . In addition to the 200 index mothers (19.9% of all participants), we enrolled 475 (47.2%) direct offspring of index mothers, and 331 (32.9%) other household members (Table 1), with similar proportions among exposed and unexposed households. We enrolled moreThe number of female participants compared toexceeded male participants (640 vs 372). 

Characteristics of households and index mothers
Almost all households (197, 98.5%) reported an electrical connection, and a one-fifth (41, 21%) lived in modern housing structures. Relative wealth was similar between exposed and unexposed households. Households were transient, with participants having lived in their household for a median of two years., 	Comment by Boisson, Alix: Add stats
	Comment by Boisson, Alix: IQR?

The median age of Index mothers had a median age ofwas 32 years (IQR: 27, 37), with mothers in exposed households being a median of three years older than mothers in unexposed households (33 vs 30 years). About Around half (50 exposed, 58 unexposed) of the index mothers had completed secondary school, with and 17% (16 exposed, 18 unexposed) having had completed three years of university education. Around half (51%) reported no occupation, while 27% reported were self-employmentemployed, and 11% had  a salaried jobs. Seventeen women reported a past positive HIV test, 16 of whom were HIV/HBV coinfected, and 15 of whom report taking tenofovir-based antiretroviral therapy (ART) (Table 1). 

Characteristics of direct offspring within households
Direct offspring of mothers, both with and without HBV,  had similar comparable age distributions, with a median of six years (IQR: 2, 11). Most direct offspring (78.9% exposed, 75.4% unexposed) were born since after the implementation of the 3-dose HBV vaccination was introduced and rolled out in theas part of the national infant immunization program (Table 1). Three children reported a past positive HIV test, all of whom had mothers co-infected with HIV/HBV during the study enrollment. However, none of these children tested positive for HBsAg in the HOVER study, and two of them disclosed regular use of antiretroviral therapy (ART).none of whom tested HBsAg-positive in HOVER and all with mothers who were HIV/HBV-infected at the time of study enrollment; two reported taking ART regularly. 

Characteristics of other household members
Of Among the 331 other household members, who were neither index mothers nor children both to index mothers,  (individuals who are not index mothers, nor children born to index mothers), the most common types of relationships (based on relation to the index mothers ) were nieces/nephews (n=93), siblings (n=90), and current male partners (n=86) (Table 1). These participants had a median of 23 years, with those in exposed households being  members older than those in unexposed household members (median of 26 vs 21.5 years). A similarThe proportion were of self-employed individuals was similar between in exposed and unexposed households, and while a higher percentage of members in more members in exposed households reported having a salaried job (30% vs 21%). Two household members reported a past positive HIV test (niece from an exposed household and male partner from an unexposed household), both of whom reported disclosed taking tenofovir-based ART.	Comment by Morgan, Camille: These include children that could be nieces/nephews, as well as adults (parents, siblings, etc).	Comment by Boisson, Alix: I think that is clear because you add the break down of the relationship to the index mother right after. 

Vertical and horizontal relationships within household networks
In 176 (88%) households, we enrolled at least one direct offspring of index mothers (n=87 exposed, n=89 unexposed), with a median of 3 children (IQR: 1,4) enrolled in both exposed and unexposed households (Table 1, Figure 2). In 20 households (6 exposed, 14 unexposed), we enrolled  the mother of the index mother was enrolled.  In 86 (43%) households, we enrolled the index mother’s current male sexual partner (52 exposed and 34 unexposed). Only one male partner reported a past positive HIV test, and this participant was HBsAg-negative.

HBV infection among index mothers, direct offspring, and other household members
At During household study visits, we found that 125 (12%) participants had positive HBsAg rapid test results, and 377 (37%) household members—including  (354 out of of 384 household members in exposed households,  and 23 of 422 in unexposed households)  – were lived living with someone who was tested positive for HBsAg-positive. Out of the 125 with positive HBsAg rapid test results, 98 were index mothers, 15 were direct offspring of index mothers, and 12 were other household members. Notably, sSix index mothers had  a different HBsAg results at enrollment compared with to their recruitment screening: four women who test positive for HBsAg-positive duringat recruitment had negative HBsAg tests at enrollment, and while two women who tested negative for HBsAg-negative at during recruitment were HBsAg-positive at enrollment (known incident cases, Supplementary Figure 1). 	Comment by Marcel Yotebieng: This make no sense. How can some member of the exposed households not live with someone with HBsAP+ test? Please clarify.	Comment by Morgan, Camille: We define “exposed” households as households of index mothers who were HbsAg-positive in antenatal care (CPN screening). But we had some households of index mothers who were negative, but at the enrollment visit to the household, someone else was HBsAg+. I make this distinction because 1) framing exposure around CPN screening is a more implementable results; 2) having a niece or spouse who is exposing the household could be a source of transmission; and 3) we offered vaccination to those individuals living with someone who was HbsAg+	Comment by Marcel Yotebieng: Also the time of enrollment is not clear for index mothers. In the method it seems they were consented at ANC, should that not be their enrollment? 	Comment by Morgan, Camille: We define that as the recruitment screening. In first sentence of “Analytical approach” of the methods, we define the timepoints. I think there is value in using the two timepoints, and the language “recruitment” vs “enrollment”, but Alix lmk if you also think this is unclear.	Comment by Boisson, Alix: I added a suggestion to clarify under ‘study design and participant recruitment’. 

Three other suggestions: 1) New section under study design and participant recruitment entitled “screening” where you clearly define screening time points. 

2) Add definitions for screening versus enrollment in key terms since technically enrollment is happening twice (once for only index mother, once for entire family) and screening is happening twice (once for mother, once for mother+family) so I see where the confusion is. 

3) Name the screening time points (i.e. index mother screening during ANC (SdANC or S1) versus screening at enrollment (SdENR or S2). Use those identifiers throughout. 

I think it could be a combo of all three of these suggestions for extra layers of clarity, haha. 

All 15 HBsAg-positive offspring were from households in which index mothers were HBsAg-positive at least once. Specifically,: 12 were from exposed households with where mothers who were HBsAg-positive at during recruitment and enrollment, and 3 were from households with incident cases among index mothers, indicating known instances of known horizontal transmission (Figure 2). Of Among the other 12 HBsAg-positive other household members, seven (6 siblings, 1 male partner) were from exposed households and five (2 nieces, 1 nephew, 1 male partner, 1 mother of the index mother) were from unexposed households, two (1 mother, 1 niece) of whom were from households with incident cases among index mothers. None of the direct offspring nor other household members with who tested positive for HBsAg-positive tests reported a past positive HBV test, indicating that the HBV infection was newly detected during the study. 	Comment by Marcel Yotebieng: Clarify the difference and the timing	Comment by Morgan, Camille: Thought this is defined in the methods but lmk if not/how to improve	Comment by Boisson, Alix: This will be addressed with above suggestion 	Comment by Boisson, Alix: Did these two come from the 5 in unexposed households? May need to be a new sentence for clarity. 

Household clusters of HBV infections
Out of the 125 participants with positive HBsAg rapid test results, Thirty-seven37 of these 125 (30%) were part of household clusters (≥2 infections) in 14 distinct households (12 exposed and 2 unexposed, Figure 2). Among these Eleven of these 14 household clusters, 11 of them included had direct offspring who were HBsAg-positive direct offspring. In six of these 11 households, the HBsAg-positive offspring were the oldest children, and in four of these six households, all HBsAg-positive individuals were born prior to the introduction of childhood HBV vaccination. In two additional households, the index mother had experienced incident HBV infection, and the all the direct offspring in these households tested positive for were all HBsAg-positive. Three households had clusters of infections that did not involve direct offspring (Figure 2). Specifically, Iin two households, multiple siblings of the index mother lived in the household and were tested positive for HBsAg-positive, and in the third household, the male partner and the index mother were tested positive for HBsAg-positive.

Higher HBV prevalence in households of HBsAg+ mothers 
Exposed households had an HBsAg prevalence of 5.0% (95% CI: 2.8, 7.1) and unexposed households had a prevalence of 1.9% (95% CI: 0.6, 3.2) (Table 2). Among all household members, living with an HBsAg+ -positive index mother was associated with a HBsAg prevalence 2.73 (95% CI: 0.27, 27.24) times more higher prevalence of HBsAg than compared to those in non-exposed households. Among direct offspring, HBV prevalence was 5.3% (95% CI: 2.4, 8.2) in exposed and 1.3% (95% CI: 0.0, 2.7) in unexposed households; prevalence ratio (PR) 3.25 (95% CI: 0.09, 120.82). Among other household members, HBV prevalence was 4.5% in exposed and 2.7% among unexposed, PR 0.83 (95% CI: 0.21, 1.69). No significant difference was observed in HBsAg-positivity was observed among male partners in exposed and unexposed households.	Comment by Boisson, Alix: ‘Resulting in a prevalence ratio of’?	Comment by Boisson, Alix: CI?	Comment by Marcel Yotebieng: This is not correct. 4.5/2.7 is not < 1 	Comment by Morgan, Camille: True - it isn’t a linear model and accounts for household clustering, but still. Need to see what is going on with model calculations	Comment by Morgan, Camille: Explore lme4 calculations more

Factors associated with HBV infection	Comment by Boisson, Alix: I’m sure you are just waiting but don’t forget to add stats. 
Among index mothers, older age and having never being married were associated with lower odds of HBsAg positivity at antenatal care. Higher household wealth was associated with lower odds of HBsAg positivity. History of a blood transfusion and two indicators of high-risk sexual behavior, including having at least one new sexual partner in the last three months and refusal refusing to answer age of sexual debut, were identified as potential community HBV risk factors associated with HBsAg-positivity among index mothers (Figure 3, Supplementary Table 1). Among direct offspring, birth being born prior tobefore the introduction of the 3-dose HBV vaccine series was associated with higher odds of HBsAg positivity (Figure 3, Supplementary Table 1). No statistically significant potential HBV risk factors were statistically significantobserved among other household members (Figure 3, Supplementary Table 1).	Comment by Marcel Yotebieng: Odds or prevalence? See above comments. If you fitted a lme model you can't obtain odds. 	Comment by Morgan, Camille: Need to figure this out. Must use model to account for clustering within households


Discussion	Comment by Thompson, Peyton: A few general points to boost the discussion:

Relate back to HIV and incorporating HBV screening/prevention into the existing HIV platform. Perhaps even relate this to HIV household studies?
Comment on vertical/horizontal transmission even if just musings, more so than just the known incident cases that reflect horizontal transmission. The title of the study suggests that we should discuss this more thoroughly;) 
Elaborate on the clusters of cases. Was there anything different about the households where clusters were found? Not sure whether you’d want to mention the Fogarty study as a future direction.
Overall where does this leave us and what are the remaining unanswered questions?	Comment by Marcel Yotebieng: Agree, good point	Comment by Morgan, Camille: (“Musings” to me are only valuable if there is a deep dive in the results in the family trees, so that readers could have a visual to accompany. But everyone ahem JP is getting “overwhelmed” by the trees. So it’s hard to have a discussion without a visual, since it would come across as anecdotal stories, not evidence. So need to find congruency on what recommendations I am being given. 	Comment by Morgan, Camille: Also, this is sort of a broad sweeping critique, rather than on specific parts, so need to spend more time on this.	Comment by Boisson, Alix: I think a good middle ground would be to highlight anecdotally one or two cluster cases and deep dive into what was different or interesting about that household. I think it will be possible to give high-level overview without needing to refer to the figure. Then, tie those findings to the literature so that the anecdotes are tied back to evidence. 

Just a suggestion - I think what you have is also very good. 

In one of the largest investigations of HBV in households in the DRC to- date, a total of 200 households and 1,006 participants from across urban Kinshasa were included in this study. This study aimed to assess HBV transmission and risk factors in a setting where no HBV prevention measures, other than the 3-dose HBV vaccine administered as part of the pentavalent infant immunization at 6, 10, and 14 weeks of life, are implemented. In this setting, where no HBV prevention is implemented apart from the 3-dose HBV vaccine included in the pentavalent infant immunization administered at 6, 10 and 14 weeks of life, wWe integrated HBV screening alongside routine antenatal care (ANC) HIV screening to identify HBsAg- positive and negative index mothers, and subsequently and enrolled their household members to study investigate HBV transmission and associated risk factors. We observed 11% of index mothers with a HBsAg-positive test at ANC had at least one household member who was HBsAg-positive. In contrast, 5% of index mothers with a HBsAg-negative test at ANC had at least one HBsAg-positive household member, including two households in which the index mother had an incident HBV infection. We found HBsAg prevalence of 5.0% (2.8%, 7.1%) in households of women who were HBsAg-positive during ANC, and 1.9% (0.6%, 3.2%) in household of women who were HBsAg-negative during ANC. 	Comment by Edwards, Jess: I wasn’t sure which group included these?	Comment by Morgan, Camille: Incident infections are women who were neg at CPN but pos at enrollment. Need to figure out how to show/describe this better, as I thought I spent awhile in the methods on this.	Comment by Boisson, Alix: I would suggest putting this definition in the same new ‘screening’ section in the methods. I.e., ‘Incident HBV infection was defined as..’ 

Due to the unavailability of With confirmatory viral load testing and serology unavailable, we used consistency of HBsAg rapid test results at recruitment and enrollment screening to approximate acute and incident infections among women who underwent antenatal screeninged antenatally. Little While longitudinal testing data especifically related to HBsAg screening in antenatal care in Africa is limitedxists among many studies of HBsAg screening in antenatal care in Africa, but data from otherstudies conducted in other regions suggests have indicated a higher likelihood of more frequent HBsAg clearance with increasing age.5,22 In our study, wWe observed potential clearance of infection among in 4% of women. These women initially tested  (HBsAg-positive in during ANC and but were HBsAg-negative at enrollment, which occurred at least  ≥6 months later. This findings) , suggestings either the possibility of infection clearance of infection or persistent borderline HBsAg levels among these individuals. We also observed likely incident infections among 2% of women (who tested HBsAg-negative in during ANC and HBsAg-positive at enrollment), . This finding impliessuggesting instances of horizontal transmission among adults or borderline HBsAg levels. Notably, tThis population of index mothers was born prior to the introduction of infant HBV vaccination and remains unvaccinated , as there are no catch-up vaccination programs available for this population.in the absence of catch-up vaccination programs. 	Comment by Marcel Yotebieng: Move this to limitations	Comment by Morgan, Camille: agree	Comment by Boisson, Alix: A method based on consistency?	Comment by Marcel Yotebieng: See previous comment about this	Comment by Morgan, Camille: Alix, do we need a visual? I feel like marcel has one thing in mind at the beginning of the paper and then isn’t absorbing the descriptions. Like I thought it is explained too much in text, but I guess readers could gloss over textual descriptions? How to ease his and maybe other reader’s confusion (or is this his issue in needing to read more thoroughly)	Comment by Boisson, Alix: A visual could be helpful in the ‘screening’ section. So I imagine a timeline line with two points ANC screening (S1) and enrollment (S2). Then have an icon of the mom under S1 and an icon of the mom and a network of family/home under S2. Super simple but effective. Then the reader can always associate S1 with only mom and S2 with family+mom. 


The observed sources of HBV exposure associated with HBsAg-positivity are consistent with past studies. Among index mothers in this study in Kinshasa, we observed a similar proportion with a history of blood transfusions (10%) as compared to studies in Kwilu and Maniema provinces (7%).,17,18 and aFurthermore, we observed a similar significant association of between past transfusions with and HBsAg-positivity as among pregnant women in Kwilu and Maniema17,18 and blood donors in urban settings in DRC.33 The lack of regular access tor esources for testing bloodborne pathogens prior to transfusions in Rrural health facilities may contribute to ongoing HBV transmission through this routeespecially do not have regular access to resources to test for bloodborne pathogens prior to transfusions, and this remains a likely source of ongoing HBV transmission.17 We observed also found that 7.5% of index mothers had traditional scars and 5% had tattoos, which is consistent with observations from similar to other regions., though However, we did not observe a significant association between these factors and with HBsAg-positivity in our study. We Although we did not collect a surgical history data, but reports of no inadequate sterilization of instruments before such these procedures and practices allows ongoing transmission, even if they are not predominant modes of transmission. Certain sexual history questions, including having new sexual partners and refusal refusing to answer, were significantly associated with HBsAg-positivity, suggesting that sexual contact could be a source of ongoing HBV transmission in this setting. In Nigeria, sexual HBV transmission of HBV was not a predominate mode among men,34 so this contrast could suggestsuggesting potential a differences in predominant modes of transmission among between men and women. Our findings suggest that strategies such as improving access to safe blood transfusions, promoting sterile practices during traditional(?) procedures, and enhancing education about safe sexual practices can play a crucial role in preventing HBV transmission.	Comment by Thompson, Peyton: These results should be laid out in the text of the results, rather than just in the table, if you’re going to bring up in discussion I think.	Comment by Morgan, Camille: fair. Currently working on finding salient results to highlight and how to reduce the “risk factor” table/figure	Comment by Boisson, Alix: ‘suggest that this could be another potential route for ongoing HBV transmission, even if it is not the predominant mode.’ - don’t want to infer too much since we didn’t find it in this study, right?	Comment by Boisson, Alix: That question (having new partners) specifically or all sexually-related questions/	Comment by Boisson, Alix: Not necessarily all found from ‘our findings’ (i.e. transitional scaring and tattoos), but worth summarizing the strategies to bring the paragraph together. 

We observedOur study found that children who were born before the introduction of infant HBV vaccination (not including excluding birth-dose) had 1.93 times the odds of HBsAg positivity compared with to children born since after the introduction of infant HBV vaccination. This finding is consistent with findings results of a study conducted in Burkina Faso, which also reported of lower HBsAg positivity among children born to 215 HBsAg-positive mothers in Burkina Faso.35 In our study, While we used a the child’s age at the time of enrollment as a proxy for their receipt of the pentavalent vaccine, which was introduced in 2007,. However, it is important to note that  vaccine coverage of for the pentavalent vaccine remained below 80% in several health zones around Kinshasa through until 2015.36 As a result, we may be overestimating the protection provided by vaccination. In a resource-limiteda setting where serology reagents frequently experience for serology have frequent sstockouts, and clinical serological analysis machines for clinical serological analysis are not widely available, rapid field tests or validated assays on dried blood spot samples can provide serve as viable alternatives, as exists demonstrated for other diseases like malaria and HIV(CITE malaria/HIV). For HBV, however, the development of rapid field tests for HBV serology remains an ongoing challenge, undeveloped and estimation estimating of anti-HBs levels from dried blood on filter paper continues to havestill has low sensitivity and specificity.37  	Comment by Thompson, Peyton: Again, this should be mentioned in the introduction	Comment by Morgan, Camille: Ok	Comment by Boisson, Alix: I added it to page 4. It’s a bit awkward but the only place that it can fit.

Limitations
Selection bias into is a notable limitation to our study is a notable limitation. Firstly, conducting our enrollment process following recruitment during antenatal screening may have introduced selection bias by favoring , we inherently selected for a population more stable population compared to than the larger population of women presenting for antenatal care at the recruitment maternity centers. This has implications for HBV-related interventions in this population,: as a highly transient population can complicates follow-up care, such as antiviral prophylaxis or birth-dose vaccination, emphasizing the need to scale these interventions in across all facilities togetherto ensure comprehensive coverage. Secondly, there was a difference in the recruitment strategy between exposed and unexposed households. Wwe recruited most unexposed households from prior HBV screening, whereas just under half of the exposed households were recruited from prior screening and the other half from screening conducted in the same year as enrollment. With a shorter timeframe between recruitment and enrollment of exposed households, we may be underestimating acute (and cleared) infections (including cleared infections) among women who tested HBsAg-positive during antenatal care. Thirdly, the cross-sectional study design limits enrollment our ability to enroll of absent household members, who may also be infected and sources contribute to of exposure to the household exposure. Efforts were made by tThe study team made an effort to schedule visits when as many household members as possible were available as possible, so as to minimize this limitation. Lastly, we may miss have missed capturing the HBV status of older children of index mothers who have had already moved out; . However, we have we do not haveno reason to believe that this would introduce bias in terms of be different with respect to the exposure (mother’s HBsAg status) or outcome (individual’s HBsAg status), particularly considering that the recruitment of households was based on an index mother's recent presentation to antenatal care. The number of older children who have moved out is likely to be low in this context.and thus would likely not induce bias. Additionally, given recruitment of households from an index mother’s recent presentation to antenatal care, the number of her direct offspring old enough to have moved out is likely low.

Conclusions

Overall, tThis study provides therepresent a significant contribution, with the  largest and most detailed analysis of HBV in households in DRC to- date. With , with theits comprehensive approach goal of characterizing the distinct HBV epidemiology, it offers valuable insignts that can inform and informing contextualizedtargeted and context-specific prevention programs in the region. We observed evidence of ongoing horizontal transmission, in additional addition to perinatal transmission. Minimal The limited HBV transmission among participants who received PMTCT and infant HBV vaccination emphasizes the importance of scaling up these preventative HBV prevention measures in the DRCis context. Additionally, we found that history of blood transfusions, refusal to engage with sexual history questions, and having new sexual partners may be associated potential contributors to HBV transmission in this settingwith ongoing HBV transmission. These findings highlight additional specific prevention opportunities in this setting, including HBsAg screening and birth-dose vaccination within PMTCT programs, universal HBV testing prior to blood transfusions, and protection promoting education and awareness about safe sexual practices. during sexual contact.	Comment by Boisson, Alix: You need to end on a sentence summing up such as “overall , this study provides a robust foundation for the development of new HBV transmission prevention strategies in the DRC..”
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Figure 1. Recruitment and enrollment of households of HBsAg-positive and HBsAg-negative index mothers.	Comment by Morgan, Camille: Edited to include household members per Marcel’s feedback - is there a better way to distinguish this last row (different color/font size/arrow direction)?
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Figure 2. Enrolled households by geography and household structure	Comment by Morgan, Camille: There might be a future showdown between JP and Marcel (see Marcel’s comment on the corresponding supplementary figure). I also have thoughts of my own
[image: ]


Figure 3. Unadjusted odds ratios of HBV risk factors by household member type	Comment by Edwards, Jess: This is a LOT of comparisons for a small sample size. I’m not but on hypothesis testing here, but unclear how to interpret in light of a multiple comparisons problem (would expect to see some of these associations to be large/significant by chance, given how many you examined here)	Comment by Boisson, Alix: Im not an epi expert, but your only doing unadjusted tests for each of these factors and then including the significant factors to your model measuring index mother HBV status and household members’ HBV status, right?	Comment by Marcel Yotebieng: See comments in the methods
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Supplementary material

Supplementary Figure 1. Detailed recruitment flow chart	Comment by Morgan, Camille: This might be unnecessary. Reasons to include are to show the counts of each screening time period (again maybe TMI for a reader) and also to show in a figure that some women had different results (since this can be hard to understand from the text). Another option is to include the 96 and 4 and 2 and 98 in the main flow chart (Fig 1). Need external input since I’m so in the weeds!	Comment by Boisson, Alix: I think you can remove since it is summarized in Figure 1. Yes, add that info to Figure 1 too. If the reviewers later come back with comments about the screening time period, you will have this ready. 
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Supplementary Figure 2. Alternate map and network display by household exposure status (contrast to Figure 2)	Comment by Marcel Yotebieng: I think I like this one more. 
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[image: ]Supplementary Figure 3. Time-scaled family trees for all households with ≥2 HBsAg infections (n=14)	Comment by Morgan, Camille: No comment from committee on this one… 
Obviously the figure itself would be cleaned up if included (maybe that’s the reason for no feedback?). the idea is to show a more detailed look at the clusters we observed, since again, easier to visualize than read in text.	Comment by Boisson, Alix: I think if you were to dive into discussion about one or two clusters in discussion section you should add this as a supp. But if you decide to keep as is, there is not a need for this figure (though it would be a shame because you put so much work into this!). 



Comment: The main reason I have kept this figure draft is 1) it provides more detail about the clusters shown in Figure 2, and 2) the potential for the following story line: in 6 of the 11 households with direct offspring who are HBsAg-positive, the oldest children are the ones who are positive and at least one younger sibling is HBsAg-negative. In 4 of those 6 households, all the HBsAg-positive children were born before the introduction of infant HBV vaccination. Hard to tell without longitudinal or genomic data, but lack of infant
vaccination could explain this; or as Kim as pointed out, older children have had more time to acquire infection outside the household (eg sexual exposure) and could be more recently infected. I will clean this figure if this is a storyline worth including. 


Please ignore the space after infant above; something is happening with the formatting.




Supplementary Table 1. HBV prevalence by individual, household, and community-level HBV risk factors, for index mothers, direct offspring, and other household members for n=1,003 individuals with HBsAg results (3 refused testing)	Comment by Morgan, Camille: This was to show counts for Fig 3. Need to figure out how to reduce	Comment by Morgan, Camille: The goal of showing counts is 1) show overall frequency of the risk factor to accompany the statistical testing (eg even if something is statistically associated, if it is infrequently practiced, an intervention wouldn’t actually have much of an impact)
And 2) for the risk factors with counts too low to do statistical testing, to show the HBsAg prevalence - since it could inform future studies too	Comment by Morgan, Camille: Maybe an option to reduce is remove the % and just showing counts? Or having a total column by each sub ground so you could quickly approximate the frequency
Question for input: for counts of other household members, worth separating by type, eg siblings, male partner, nieces/nephews, etc?	Comment by Marcel Yotebieng: Too much detail, I believe. Data analysis is data summarization. Keep the focus on what you think is important	Comment by Edwards, Jess: Agree!	Comment by Morgan, Camille: See comment above for my ideas to reduce
	
	
	Index mothers
	Direct offspring
	Other household members
	

	
	
	HBsAg+
	HBsAg-
	HBsAg+
	HBsAg-
	HBsAg+
	HBsAg-
	Overall

	N HBsAg result
	
	100
	100
	15
	449
	12
	327
	1,003

	Individual exposures
	
	
	
	
	
	
	
	

	Gender, n (%)
	Male
	0 (0.0)
	0 (0.0)
	9 (60.0)
	195 (43.4)
	8 (66.7)
	155 (47.4)
	367 (45.7)

	
	Female
	100 (100)
	100 (100)
	6 (40.0)
	254 (56.6)
	4 (33.3)
	172 (52.6)
	436 (54.3)

	Infant HBV vaccination*
	Likely vaccinated
	0 (0.0)
	0 (0.0)
	9 (60.0)
	356 (79.3)
	1 (8.3)
	65 (19.9)
	431 (53.7)

	
	Possibly vaccinated
	0 (0.0)
	0 (0.0)
	1 (6.7)
	43 (9.6)
	2 (16.7)
	26 (8.0)
	72 (9.0)

	
	Probably not vaccinated
	100 (100)
	100 (100)
	5 (33.3)
	50 (11.1)
	9 (75.0)
	236 (72.2)
	300 (37.4)

	Male partner HBsAg status
	HBsAg-positive
	1 (1.0)
	1 (1.0)
	
	
	
	
	2 (1.0)

	
	HBsAg-negative
	51 (51.0)
	33 (33.0)
	
	
	
	
	84 (42.0)

	
	Not enrolled
	48 (48.0)
	66 (66.0)
	
	
	
	
	114 (56.0)

	Marital status (%)
	Married/living together
	85 (85.0)
	75 (75.0)
	
	
	
	
	160 (80.0)

	
	Not married
	7 (7.0)
	16 (16.0)
	
	
	
	
	23 (11.5)

	
	Divorced/Widowed
	8 (8.0)
	9 (9.0)
	
	
	
	
	17 (8.5)

	Age of sexual debut, mean (SD)
	30.5 (28.7)
	21.4 (15.9)
	19.5 (39.6)
	12.7 (28.3)
	21.8 (27.8)
	39.2 (38.9)
	30.59 (33.44)

	Years living in household, mean (SD)
	3.18 (3.50)
	4.22 (4.62)
	2.67 (2.66)
	3.40 (3.53)
	3.91 (4.83)
	5.15 (7.03)
	4.03 (5.11)

	Sexual partner is HBsAg+
	
	
	
	
	
	
	
	

	Diabetes
	
	1 (1.0)
	2 (2.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	6 (1.8)
	9 (0.9)

	Household exposures
	
	
	
	
	
	
	
	

	Shares razors in household
	29 (29.0)
	37 (37.0)
	3 (20.0)
	143 (31.8)
	5 (41.7)
	100 (30.6)
	317 (31.6)

	Shares nailclippers in household
	41 (41.0)
	53 (53.0)
	8 (53.3)
	163 (36.3)
	4 (33.3)
	124 (37.9)
	393 (39.2)

	Shares toothbrushes in household
	10 (10.0)
	10 (10.0)
	0 (0.0)
	33 (7.3)
	0 (0.0)
	21 (6.4)
	74 (7.4)

	Premasticates food in household
	5 (5.0)
	9 (9.0)
	1 (6.7)
	6 (1.3)
	0 (0.0)
	6 (1.8)
	27 (2.7)

	Community exposures
	
	
	
	
	
	
	
	

	Past transfusion
	13 (13.0)
	7 (7.1)
	1 (6.7)
	38 (8.5)
	1 (8.3)
	28 (8.6)
	88 (8.8)

	Number of past transfusions
	0
	87 (87.0)
	93 (93.0)
	14 (93.3)
	410 (91.3)
	11 (91.7)
	299 (91.4)
	914 (91.1)

	
	1
	9 (9.0)
	4 (4.0)
	1 (6.7)
	25 (5.6)
	0 (0.0)
	22 (6.7)
	61 (6.1)

	
	2
	0 (0.0)
	1 (1.0)
	0 (0.0)
	8 (1.8)
	0 (0.0)
	2 (0.6)
	11 (1.1)

	
	3
	2 (2.0)
	2 (2.0)
	0 (0.0)
	4 (0.9)
	0 (0.0)
	1 (0.3)
	9 (0.9)

	
	≥4
	2 (2.0)
	0 (0.0)
	0 (0.0)
	2 (0.4)
	1 (8.3)
	3 (0.9)
	8 (0.8)

	Uses street salons
	77 (77.0)
	67 (67.0)
	6 (40.0)
	117 (26.1)
	9 (75.0)
	178 (54.4)
	454 (45.3)

	Manicures/pedicures outside household
	81 (81.0)
	71 (71.0)
	2 (13.3)
	40 (8.9)
	6 (50.0)
	122 (37.3)
	322 (32.1)

	Tattoos
	3 (3.0)
	7 (7.0)
	0 (0.0)
	3 (0.7)
	0 (0.0)
	15 (4.6)
	28 (2.8)

	Has engaged in traditional scarification
	8 (8.0)
	7 (7.0)
	0 (0.0)
	18 (4.0)
	4 (33.3)
	38 (11.6)
	75 (7.5)

	Sexual history**
	
	
	
	
	
	
	

	Has received money/gifts in exchange for sex
	20 (20.2)
	25 (25.0)
	0 (0.0)
	1 (1.9)
	2 (20.0)
	24 (10.3)
	72 (14.4)

	
	No
	78 (78.8)
	75 (75.0)
	5 (83.3)
	51 (98.1)
	8 (80.0)
	199 (85.4)
	416 (83.2)

	
	Refused
	1 (1.0)
	0 (0.0)
	1 (16.7)
	0 (0.0)
	0 (0.0)
	10 (4.3)
	12 (2.4)

	Has given money/gifts in exchange for sex
	7 (7.1)
	9 (9.1)
	0 (0.0)
	0 (0.0)
	1 (10.0)
	23 (9.9)
	40 (8.0)

	
	No
	91 (91.9)
	89 (89.9)
	5 (83.3)
	52 (100.0)
	9 (90.0)
	200 (86.2)
	446 (89.6)

	
	Refused
	1 (1.0)
	1 (1.0)
	1 (16.7)
	0 (0.0)
	0 (0.0)
	9 (3.9)
	12 (2.4)

	Age of sexual debut
	<18
	53 (53.0)
	64 (64.0)
	1 (16.7)
	4 (7.5)
	2 (20.0)
	68 (28.7)
	192 (37.9)

	
	≥18
	32 (32.0)
	32 (32.0)
	4 (66.7)
	44 (83.0)
	7 (70.0)
	99 (41.8)
	218 (43.1)

	
	Refused/don't know
	15 (15.0)
	4 (4.0)
	1 (16.7)
	5 (9.4)
	1 (10.0)
	70 (29.5)
	96 (19.0)

	Sexual partners in last 3 months
	0 or 1
	9 (9.0)
	10 (10.0)
	4 (66.7)
	42 (80.8)
	5 (50.0)
	81 (34.3)
	151 (30.0)

	
	>1 or refused
	79 (79.0)
	87 (87.0)
	1 (16.7)
	4 (7.7)
	5 (50.0)
	101 (42.8)
	277 (55.0)

	New sexual partners in last 3 months
	No new sexual partners
	66 (83.5)
	79 (91.9)
	0 (0.0)
	3 (75.0)
	4 (80.0)
	81 (73.0)
	233 (81.5)

	
	1+, refused
	13 (16.5)
	5 (5.8)
	1 (100.0)
	1 (25.0)
	1 (20.0)
	25 (22.5)
	46 (16.1)


*Vaccination status determined by age at enrollment and published dates for HBV vaccine introduction (The Government of the Democratic Republic of Congo. Annual progress report 2007 (English). Published online April 30, 2008. https://www.gavi.org/sites/default/files/document/annual-progress-report-congo%2C-democratic-republic-of-the-2007pdf.pdf) 
**Sexual history questions asked to those age 15 years and above.
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