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Abstract

Hepatitis B virus (HBV) infection is a silent epidemic; many infected people are asymptomatic and
not aware of the infection. In 2022, it was reported that approximately 254 million people were living
with chronic HBV infection globally, majority being in sub-Saharan Africa and Asia. In Kenya, the
national HBV prevalence is estimated to be 3.5%. Our study aimed at identifying key predictors and
transmission trends that could inform development of sustainable prevention models needed to
address existing gaps in national framework towards HBV elimination. We targeted participants
seeking health services in Baringo and Kisumu county health facilities and conducted community
mass testing in the two counties. Participants were interviewed using a study questionnaire and were
tested for hepatitis B surface antigen (HBsAg) using a HBsAg rapid test. Venous blood was collected
from participants who tested HBsAg+ for further infection confirmation and linkage to care. Logistic
regression was performed to assess factors correlated with HBV infection. Out of 3,034 participants,
192 tested positives for HBsAg and the prevalence of HBV infection was 6.3% (95% CI=0.055-0.072).
Intrafamilial infections in Baringo were 15.0%. HBV infection prevalence exceeded 10% among those
aged 25—49 years, peaking at 13.1% in the 45—49 years age group and lowest at 1.8% in the 16-19-year
age group. Overall, males had higher prevalence in younger ages, while females were more affected
above 60 years. In multivariable logistic regression, individuals residing in Baringo (aPR = 8.1; 95%
CI =22 - 29.4), users of other injectable drugs (aPR = 6.7; 95% CI = 1.3 - 204.0), those traditionally
circumcised (aPR 1.02; 95%CI=0.56,1.88) and staying >5 kilometers from a healthcare facility (aPR =
10.4;95% CI=2.2 - 49.4), had significantly higher prevalence ratios of being infected with HBV. These
different infection predictors underscore the need for different care and prevention approaches
models.

Keywords: HBV predictive factors; hepatitis B infection; transmission trends; intrafamilial clusters

1. Introduction

Hepatitis B virus (HBV) infection remains a global, public health concern, with approximately
1.2 million new cases reported annually and an estimated 1.1 million deaths each year resulting from
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HBYV related complications [1,2] despite of available stable and effective vaccine [3]. The burden, and
prevalence of HBV infection varies geographically, with countries in Asia and sub-Saharan Africa
regions having the highest burden [4]. Kenya relatively has lower national prevalence (3.5%)[5]
compared to neighboring countries[6,7], however this prevalence varies across population types and
geographical regions[5]. Higher rates are recorded among people with jaundice seeking healthcare
services[8] and those living in northern part of Kenya[5]. The prevalence is lower among expectant
mothers[9] and those living in central and southern Kenya[5]. Exposure to different predisposing
factors accounts for these variations.

HBYV infection is a silent epidemic that may remain quiescent for many years[10,11]. Most of
those infected are asymptomatic and not aware till chronic stages of the infection, unknowingly
transmitting the virus to unborn, spouses, partners and other people via body fluids(10-13). In Africa,
most transmissions are believed to occur perinatally[4,14]. In the absence of intervention, 90% of
perinatal infection develop into chronic HBV infection[15]. Additionally, in highly endemic areas,
HBYV transmission often occurs horizontally within households and through close contact with
infected individuals(4, 14, 16). These close contacts can be through sharing sharp items like razors,
unsafe sex with infected partners, or skin puncture using contaminated sharp object and sharing
unsafe injections[11,16]. These transmission modes are highly efficient, influenced by a combination
of biological (viral load levels, age), behavioral (sexual practices, household exposures), health
system (screening and diagnosis), and socio-economic factors(16-18). However, the interaction of
these factors during transmission remains unclear.

In adults, HBV infection progresses to chronic infection in approximately 5-10% of cases, while
the majority successfully clear the virus and develop long-lasting protective antibodies(1, 2, 19). The
critical factors that predispose certain individuals to persistent infection, while others develop long-
term immunity, remain unclear. This often yields conflicting results and appears to vary across
populations and study settings [20, 21]. Understanding these factors is very useful in developing;
structural countermeasures, tailored prevention strategies, long-term community engagement, and
efficient programs that minimize resource wastage and sustained infection control. In 2016 World
Health Organization (WHO) adopted a global hepatitis strategy that aims to eliminate viral hepatitis
as a public health threat by the year 2030 urging for a 90% reduction in new infections and 65%
decrease in deaths [1, 4, 22]. This initiative is yet to be realized in low- and middle-income countries
(LMIC)[23]. In line with this global strategy, we sought to establish the rate of hepatitis B infection in
Baringo and Kisumu counties in Kenya and to establish the transmission predictors that can be used
to develop sustainable prevention models and disease management strategies. In our results, we
demonstrate different community HBV transmission patterns and trends that underscore the need
for different prevention approaches and linkage to care.

2. Materials and Methods

2.1. Study sites

The study was conducted in Baringo and Kisumu Counties of Kenya. Baringo County is
located in the central Rift Valley region with HIV prevalence range between 2.1%-4.9%, [24] and
Kisumu County that is located at the shores of Lake Victoria where there is a comprehensive HIV
program based on an estimated prevalence of 11.7%[24].

2.2. Study population and recruitment

Data from the community and selected health facility was collected for a period of one and a
half years from September 2023 to February 2025. In the community, mass testing for HBV infection
was done in the villages and local shopping centers by trained health care workers. The communities
(villages) were sensitized and educated about free HBV testing by area public administration and
health officers. During community testing, the health care workers team: nurses, laboratory
technicians, medical officers and pharmacists visited the community to conduct mass testing.
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All participants were aged 16 years and above and provided written informed consent or assent.
For participants aged between 16 and 17 years, parental or guardian permission was obtained in
addition to their written assent. A structured questionnaire was administered by trained study staff
using Research Electronic Data Capture (REDCap) (Version 13.8.1) hosted at KEMRI on a tablet
(https://projectredcap.org/software/). The questionnaire contained social demographic, behavioral,
economic and cultural characteristics. Finger prick blood samples were collected from participants
by trained laboratory officers and tested for the presence of HBsAg using KEMRI HEPCELL Rapid
test (KEMRI Production Unit, Nairobi, Kenya), according to the manufacturers’ instructions. The test
results were then recorded in the REDCap and electronically submitted to a central study database.
All positive samples were confirmed using real-time PCR and all who tested positive for the virus
were linked to care. A similar process was followed to recruit and test patients in the outpatient
departments (OPD) of selected health facilities in the study counties. Anyone who tested HBsAg+
was linked to care.

2.3. Data management and analysis

Data from REDCap was downloaded from central database repository to STATA software
Release 18 and coded. The estimated HBV prevalence in the population under study was calculated
as a proportion of HBsAg+ participants and the total people tested in that region and stratified by
gender and age group. The age specific trends were calculated as age groups differences stratified by
gender and location, while sex-specific trend was the difference in HBV prevalence between males
and females. Intrafamilial cluster were members living in the same household or have common
biological parents. Descriptive and inferential analysis was computed using STATA software.
Multiple logistic regression modeling was performed to identify factors associated with HBV
infection and presented as adjusted prevalence ratios (aPR) with their 95% confidence intervals (CI).
The variables were stratified by social demographic, behavioral, financial and cultural characteristics.
The significance level was set at a P-value of less than 0.05 and a 95% confidence interval for all
statistical analyses.

2.4. Ethical consideration

This study was approved by Kenya Medical Research Institute’s (KEMRI's) Scientific and Ethics
Review Unit (SERU) Protocol No. SERU4680 and NACOSTI License No. NACOSTI/P/23/27902. In
addition, informed written consent was sought from participants aged above 18 years old and assent
for 17 years and below. Consenting was done by trained personnel. All methods were performed in
accordance with the Helsinki Declaration.

3. Results

A total of 3,034 study participants were interviewed, of which 65.4% were female and 34.6%
male. Participant turnout was lower in Kisumu County (8.1%) compared to Baringo County (91.9%).
Most of the participants had the highest education level as either primary, 1179 (46.1%) or secondary
1031 (40.3%) with a small proportion having college 334 (13.1%) and the rest had none (Table 1). More
than 80% of the participants were married (n=2431) of which monogamous (63.7%) were more than
polygamous marriages (17.3%). Those who were single and never married were 425 (14.2%) and the
rest were once married but widowed(er) (Table 1). Of those who reported having children 63.9% had
children aged 5 years and below. When the participants were asked the number of siblings in their
family, 1597 (55.6%) reported to be less than five, 1153 (40.2%) had between 5 and 10 and the rest had
more than 10 siblings (Table 1). The study was carried in rural communities where majority 1838
(61.9%) were unemployed of which only 383 (34.2%) had a net monthly income of more than US$100
(Table 1). The mean age was 37 + 5.93 years, ranging from 17 to 94 years. The proportion of
participants within each age group is shown in Table 1.
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Table 1. Sociodemographic characteristics and prevalence of Hepatitis B.
Variables N % HBiAg+ % cPR 95% CI  p-value aPR 95%CI  p- value
1. Region (n=3033)
Baringo 2788  91.94 189 6.78 1 REF
Kisumu 245 8.06 3 1.22 0.18 0.06,0.56 0.003
2. Sex (n=3033)
Female 1969  65.39 122 6.20 1 REF
Male 1042 34.61 69 6.62 0.94 0.70,1.24 0.648
3. Education Level (n=2560)
Up to Primary 1195  46.66 86 7.29 0.998 0.65,1.54 0995 0.67 042,1.06 0.085
Secondary 1031  40.28 52 5.04 0.70 0.50,0.98 0.037 1 REF
College 334  13.05 24 7.19 1 REF
4. Marital status (n=3002)
Never married 425 14.16 16 3.19 1 REF 1 REF
Married 2431  80.98 169 6.95 2.18 1,31,3.60  0.002
Once married 146 4.86 3 4.35 1.36 0.41,455 0.616 136 0.47,3.05 0.568
5. Age of youngest child (n=1891)
>5 years 682  36.07 49 7.18 1 REF
<5 years 1209  63.93 95 7.86 1.1 0.77,1.58  0.596
6. Number of siblings in the
family (n=2872)
<5 1597  55.61 71 4.45 1 REF 1 REF
5-10 1153  40.15 97 8.41 1.89 144,271 <0.001 140 0.653.05 0.390
>10 122 4.25 9 7.38 2.17 1.34,351 0.001 143 0.26,7.83 0.681
7. Employment (n=2969)
Formal (Salaried) 301  10.14 19 6.31 1 REF
Informal (Self 5 0703 747 118 072194 0507
Employed)
unemployed 1838 61.93 105 5.71 0.91 0.56,1.45 0.679
8.Net monthly income (USD) of
the unemployed
<50 259  23.14 12 4.63 1 REF
51-100 477  42.63 40 8.39 1.81 0.97,3.39  0.064
>101 383  34.23 28 7.31 1.57 0.82,3.03 0.177
9. Distance
<1km 96 96 2 2.08 1 REF 1 REF
1-5km 1046 1046 44 421 2.06 049,865 0322 230 0.52,10.06 0.271
>5 km 171 171 23 13.45 7.3 1.68,31.70  0.008 10.44 2.26,49.37 0.003
10. Age category using the median
(n=2987)
<37 years 1559 1559 82 5.26 1
> 37 years 1428 1428 107 7.49 2.191
11. Age category (n=2987)
<19 167 5.59 3 1.80 1 REF 1 REF
20-29 797  26.62 37 9.26 2.67 0.81,8.76 0.106 0.33,8.27  0.546
30-39 716 23.97 53 14.85 437 135,14.16 0.014 158 0.28,9.03 0.605
40-49 415  13.89 43 21.44 6.32  1.93,20.66 0.002
50-59 363 1215 26 13.78 421 1.26,14.14 0.020 1.04 0.157.10 0.701
<60-75 531 17.77 27 23.47 2.93 0.88,9.78 0.081 056 0.07,451 0.586

REF = Reference variable

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202511.0081.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 3 November 2025 d0i:10.20944/preprints202511.0081.v1

5 of 14

Prevalence and sociodemographic factors associated with Hepatitis B infection

Out of the 3034 participants, 191 tested positives for HBsAg resulting in 6.3% (95% CI=0.055-
0.072) the prevalence of hepatitis B virus infection in the study regions. We assessed the association
between demographic characteristics and HBV infection using a logistic regression model (Table 1).
In the bivariable analysis demographic factors that were associated with Hepatitis B infection (p-value
<0.1) included; respondents who were married (cPR=2.18;95%CI=1.31,3.60) in marital status category,
those whose education level was secondary (cPR=0.70; 95%CI=0.50,0.98), respondents with 5 to 10
children (cPR=1.90; 95%CI=1.41,2.55), respondents with children more than 10 (cPR=2.07;
95%CI=1.33,3.22), respondents who live more than 5 km to a health facility (cOR =7.3; 95%CI =1.68 -
31.70), net monthly income of the unemployed between 51 to 100 USD (cPR=1.81; 95%Cl1=0.97,3.39),
and respondents who live in Baringo (cPR=0.18; 95%CI=0.06,0.56), with Baringo having a higher
prevalence (6.8% (95%CI=0.058-0.077)) as compared to 1.2% (95%CI=-0.002-0.026) for Kisumu
County. These factors were later subjected to a multivariable analysis.

Trends of Hepatitis B Infection by Age Group

On stratifications of participants by age, highest HBV prevalence of 13.1% was observed in
individuals aged 45 to 49 years and lowest of 1.8% in <19 years old (Figure 1). Among the infected
(HBsAg+) group, participants aged between 25-49 years had a prevalence of more than 10%, with a
gradual decrease to no infection in participants of >80 years old (Figure 1). Additionally, among
HBsAg+, age groups 35-39 years had the highest prevalence (15.9%) while and <19 years had the
lowest (Figure 1).

20
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Participants' age groups in years
Figure 1. Trends of Hepatitis B Infection by Age Group.

Distribution of Hepatitis B Infection by Age Group and Gender

In the younger age groups males had a higher prevalence up to 34 years and female of older
ages demonstrated a higher prevalence than male (Figure 2 and appendix 1). The highest infected
age group was 45-49 years for both male and female. We observed that infected males were <70 years,
compared to female who were infected up 79 years (Figure 2 and Appendix 1). In bivariable analysis,
being 30 years and above was associated with hepatitis B infection with respondents between 40 to
49 (cPR = 6.32; 95%CI = 1.93 - 20.66) being significantly affected with HBV infection (table 1).
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Figure 2. Distribution of Hepatitis B Infection by Age Group and Gender.

Trends of HBV infection among related families

Among the families that participated in the study, 40 families were from the community mass
testing of which 6 families (15.0%) had two or more members infected. Almost half (48.6%) of the
families had members were infected and among the siblings (56.7%) had the infection. For parents,
only half had at least one parent infected (Table 2). In one of the families where the mother had died
of hepatocellular carcinoma, all the children were HBV positive. Current infections among siblings
were proportionately higher compared to the total family infections.

Table 2. Distribution of HBV infection among related families .

Parents’ HBV status No. of infected siblings .
Family Name~ Male Female Infection among Family members
Mother Father 1. infected *
n/total n/total siblings
Family 1 Negative Infected 1/5 1/5 2/5 (40.0%) 3/7 (42.9%)
Family 2 Negative Negative 3/6 1/6 4/6 (66.7%) 4/8 (50.0%)
Family 3 NT NT 1/7 2/7 3/7 (42.9%) 3/7 (42.9%)
Family 4 Decle{agéd of  Negative 1/4 3/4 4/4 (100%) 3/5 (50.0%)
Family 5 Negative Infected 2/6 1/6 3/6 (50.0%) 4/8 (50.0%)
Family 6 Deceased Deceased - 1/2 2 (50.0%) 2 (50.0%)
Total 1/6 2/6 17/30 (56.7%) 18/37 (48.6%)

NT= Not tested; Infected = current HBsAg positive, Negative= HBsAg negative, HCC= Hepatocellular carcinoma. *
Family members living in the same household or have common biological parents. * Current infection in the

family (siblings and parents) .

Behavioral, traditional and cultural practices and Hepatitis B infection

We assessed behavioral, traditional and cultural practices that predispose participants to
hepatitis B virus. Majority (84.4%) of the participants shared items and sharps in the household,
majority (87.9%) used public saloon or barber shops in hair dressing and shaving. More than half
(65.2%) the participants reported traditional circumcision; male circumcision or female genital
mutilation (FGM) that was culturally done at home (98.1%) and of which more than half (62.8%)
reported sharing circumcision/FGM sharps. All participants reported on a heterosexual relationship,
however, (85.0%) did not respond to the question on the number of sexual partners. Among those
who reported history of alcohol consumption (23.3%) most of them (78.7%) occasionally consume
alcohol. A very small proportion (3.8%) reported smoking or using tobacco.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Overall, we observed that the number of health care workers to be low; (0.9%). On occupational
exposure to blood, especially in healthcare settings, only 4.4% had a history of blood transfusion,
0.4% reported having diabetes but none of them shared the diabetic sharps and only 0.9% reported
tattoos or scarification. When the participants we asked if they have tested for HIV, more than half
(55.8%) knew their HIV status of whom 3.6% were HIV positive Table 3.

Bivariable analysis of behavioral, traditional and cultural practices

Bivariable analysis using logistic regression model revealed that respondents who shared items
(cPR=1.76; 95%ClI= 1.28,2.40) those who reported using other injectable drugs ( cPR=4.02;
95%CI=1.20,13.47) those who were circumcised) (cPR=155; 95%CI =1.13,2.13), those who take alcohol
(cOR=1.42; 95%CI=1.03 - 1.97) (cPR=1.38; 95CI=1.03,1.88) were associated with Hepatitis B at P value
< 0.1. These factors were later subjected to a multivariable analysis (table 3). Receiving transfused
blood, being diabetic or being HIV positive, hair dressing and shaving hair, being a health care
worker, smoking or use of tobacco, and having tattoos or scarification were not associated with
Hepatitis B in the study population (Table 3).

Table 3. association between Hepatitis B infection and participant’s behavioral, traditional and cultural

practices.
HBsAg Positive
1 o,
Variables N (%) HB;Ag+ H]if/f;g+ cPR 95%CI  Pvalue aPR 95% CI P value
Sharing household items
(n=3034)
no 2561 (84.41) 145 (5.66) 1 REF 1 REF
yes 473  (15.59) 47 (9.94) 1.76 129,240 <0.001 2.60 1.54,4.39 <0.001
Hair dressing and Shaving
(n=3007)
Do it myself 112 (3.72) 8 (7.14) 1 REF
I Use barber/saloon 2643 (87.89) 163 (4.17) 086 044,171 0.674
Not applicable 252 (8.38) 13 (5.16) 072  0.30,1.69 0.454
Traditional Circumcision
(n=3034)
no 1048 (34.85) 48 (4.58) 1 REF 1 REF
yes 1959 (65.15) 139 (7.1) 1.55 1.13,213  0.007 1.02 0.56,1.88 0.040
Shared circumcision sharps
(n=1956)
no 1228  (62.78) 92 (7.49) 1 REF
yes 728  (37.22) 47 (6.46) 0.86 0.61,1.21 0.390
Where circumcision took place
(n=1933)
Home 1918 (98.06) 137 (7.14) 1 REF
Hospital 15 (0.77) 0 0) 1 <0.001
Number of sexual partners
(n=454)
none 302 (66.52) 17 (5.63) 1 REF
Two 111 (24.45) 7 (6.31) 1.12 0.48,2.63  0.794
>2 41  (9.03) 3 (7.32) 1.30 0.404.25 0.664
History of Alcohol
Consumption (n=3034)
no 2307 (76.72) 133 (5.77) 1 REF 1 REF
yes 700 (23.28) 56 (8.00) 1.39 1.03,1.88 0.032 132 0.76,2.32 0.320
Frequency of alcohol uptake
(n=700)
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HBsAg Positive
3 0,
Variables N (%) HB;Ag+ H]i:/[’;g+ cPR 95%CI Poalue aPR 95% CI P value
daily 83  (11.86) 8 (9.64) 1 REF

after 2 days 18 (2.57) 1 (5.56) 0.58 0.08,4.35 0.593

weekly 33 4.71) 1 (3.03) 0.31 0.04,2.42 0.267
fortnightly 15 (2.14) 2 (13.33) 1.38 0.32,591 0.661

at times 551  (78.71 5 (9.62) 0.99 0.34,2.90 0.996

History of smoking or use of
tobacco (n=3034)

No 2893 (96.18) 181 (6.26) 1 REF
Yes 115  (3.82) 7 (6.09) 098 0.47,2.04 0.961
Received transfused blood
(n=3034)
no 2871 (95.57) 183 (6.37) 1 REF
yes 133 (443) 6 (4.51) 070  0.32,1.57 0.394
Are you diabetic? (n=3034)
no 2987 (99.63) 187 (6.26) 1 REF
yes 11 (0.37) 2 (18.18) 290  0.82,10.25 0.098
Sharing diabetic needle (n=11)
no 10 (90.00) 2 (18.18) 1 REF <0.001
yes 1 (10.00) 0 (0.00) 1
Use of other injectable drugs
(n=3034)
no 2992 (99.73) 186 (6.22) 1 REF 1 REF
yes 8 (0.27) 2 (25.00) 4.02  1.20,1347 0.024 6.71 ; 3321’7 0.021
Know your HIV status (n=3005)
no 1329 (44.17) 89 (6.70) 1 REF
yes 1676 (55.83) 100 (5.97) 0.89  0.68,1.17 0411
HIV status if known (n=1680)
negative 1619  (96.37) 97 (5.99) 1 REF
positive 61  (3.63) 3 (4.92) 122 040,373 0.730
Are you a health care worker
(n=3034)
no 3006 (99.08) 191 (6.35) 1 REF
yes 28  (0.92) 1 (3.57) 0.58 0.08,4.01 0.584
History of Incarceration
(n=3004)
No 2933 (97.64) 188 (6.41) 1 REF
Yes 71 (2.36) 1 (1.41) 022  0.03,1.54 0.128

Have tattoos or traditional
scarification (n=3034)
no 2962 (99.10) 187 (6.31) 1 REF
yes 27  (0.90) 2 (7.41) 1.17  0.31,4.49 0.815
The results of the multivariable logistic regression suggest that respondents who live more than
5 km away from a health facility (aPR = 10.44; 95%CI = 2.21 - 49.37; p = 0.003), those who use other
injectable drugs (aPR=6.71 95%CI = 1.34,33.67; p=0.021), those who shared items (aPR=2.60; 95%Cl=
1.54,4.39; p=<0.001), and those who underwent traditional circumcision (aPR 1.02; 95%CI=0.56,1.88;
p=0.040) were significantly associated with higher prevalence rates of Hepatitis B virus. (table 1 and

table 3). On the other hand, education level, being imprisoned or jailed, age category, marital status,
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number of children, being circumcised, and taking alcohol sharing hygiene items were not associated
with Hepatitis B infection.

4. Discussion

To our knowledge, this is the first sero-epidemiological study of Hepatitis B infection in the rural
communities of Kenya. The observed prevalence of 6.33% places the study communities in Kisumu
and Baringo, within the WHO-defined intermediate endemicity range (2-7%)[25]. The findings affirm
other studies reporting intermediate endemicity [5,9] with variations largely attributed to
geographical differences among study populations. Baringo County that reported a prevalence of
>6% is among other counties in Rift valley and Northern Kenya that have high endemicity. Kisumu
County, has a high prevalence for HIV compared to Baringo county, despite the lower participant
turnout observed in Kisumu County compared to Baringo, the prevalence rate was notably lower[5].
HIV and hepatitis share transmission routes, and these two counties exemplify regions where one
infection predominates. Integrating HBV into existing HIV services offers a promising approach to
strengthening community-based services, however, the uneven distribution of HIV services across
regions may limit its implementation and scale-up. These findings highlight the need to strengthen
community-based HBV screening and early diagnosis strategies to ensure timely linkage to care and
to reduce community-based transmission

HBV prevalence by gender distribution showed that the males had a slightly higher prevalence
as compared to the female, 6.6% and 6.2% respectively. This is similar with findings from other
studies[26]. Although more males are infected than females, the study also showed that there was a
higher proportion of HBsAg+ women at old age compared to men, suggesting that female live with
the virus longer compared to male. This observation may be attributed to sexual dimorphism of the
liver, and androgen response elements which has a strong influence in HBV infection outcome with
males more likely to suffer from HBV complication compared to female(27-29). Similarly, females
tend to mount stronger immune responses and likely to develop protective antibodies compare to
male(27, 30-32). This could explain why no cases of infection were observed among males over 70
years.

Hepatitis B virus progresses to HCC after three to four decades of infection, if there is no
intervention[33,34]. The mean age of our study population was 37 + 5.93 years. We observed a steady
increase in infection, with the highest prevalence observed among individuals aged 40-49 years,
several studies have recorded similar observations[26,35]. In our study, age was significantly
associated with HBV positivity at bivariant analysis, individuals aged 30 years and above were more
likely to be infected. In various occasions the high HBV burden among the elderly largely result from
infections acquired perinatally or during early childhood exposure(4, 14, 36, 37), such transmissions
were due to lack of immunization, close contact and sexual activities during adolescence or early
adulthood[14]. This study showed that the proportion of infection among young age was low
compared to older participants, most likely due to access to immunization, improved health care and
standards of living that could reduce close contacts.

Our finding from community mass testing highlighted that HBV infections were not randomly
distributed but tend to cluster within household. There was clear evidence of household clustering
with 15.0% of families reporting two or more infected members and nearly half of the members
(48.6%) within the family affected. While transmission appeared particularly pronounced among
siblings (56.7%), children and young family members are at risk of transmitting HBV infection to each
other, probably through close contact. Other studies have reported similar household transmissions,
in India and Tanzania they reported a household prevalence of 9.2% and 5.4% respectively[38,39], in
Arak Iran, they reported a prevalence of 23.3% among HBsAg+ family members with mothers of
index cases having the highest infection rates (46.6%)[40]. A study in in Kinshasa had a HBsAg
intrafamilial prevalence of 5.0% and revealed that exposed offspring had 3.3 times the prevalence of
HBYV compared to unexposed offspring[41]. Although the number of children and sharing household
sharp items were not significantly associated with HBV transmission at multivariable logistic

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202511.0081.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 3 November 2025 d0i:10.20944/preprints202511.0081.v1

10 of 14

regression, studies involving different regions and large samples have yielded contrary findings[39].
Identifying the key predictors for interfamilial transmission remains crucial for developing effective
prevention strategies.

Married individuals had the highest prevalence (6.95%), but the once married had the highest
prevalence ratio suggesting they were the most affected group. Participants with education level
above primary had a lower prevalence (5.57%) as compared to those with primary education or below
(7.2%). This may impact the knowledge and awareness of transmission or inadequate healthcare
access that is associated with limited health literacy and access to prevention strategies.

Factors independently associated with HBV infection in this study residing in Baringo, users of
other injectable drugs, those circumcised and staying >5 kilometers from a healthcare facility,
exhibited significantly higher ratios of being infected with the Hepatitis B virus. HIV positivity, being
a health care worker, smoking or use of tobacco, and having tattoos or scarification were not
associated with HBV infection, other studies have yielded contrary findings(42-44).

5. Conclusions

We identified key transmission predictors of HBV transmission as; household exposure to
infected individuals, traditional and cultural practices like circumcision, unsafe drug injectables and
living in areas that have high HBV burden. Identifying these exact predisposing factors is a milestone
towards transforming public health efforts from broad and reactive to sustainable precise preventive
measures. To reduce the family close contact transmission, increasing awareness about Hepatitis B
and vaccination of uninfected family members is essential. These findings highlight the need for
timely infant immunization and catch-up vaccine doses to adolescents and adults at increased risk of
infection. Administering birth-dose HBV vaccination would provide the much needed early
protection against HBV infection especially for infants born to households inhabited by infected
members.

Recommendations

There is need to scale up HBV community services to other regions. This can be achieved
through integrating HBV services to the existing interventions. We identified key predictors of HBV
transmission in endemic regions and recommend their integration into national HBV awareness and
prevention campaigns to enhance control efforts.

This study focused on current HBV transmission and did not explore historic exposure to HBV;
thus, hepatitis B core antibody (HBcAb) was not tested. We recommend future results to consider
HBCcAD especially in intra-familial clusters and inclusion of different regions in the country.
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Appendix A.1

Appendix Tablel: Distribution of Hepatitis B Infection by Age.

N5 08 it et No. of HBV Proportion (%) of HBV infected within:
Age group ) 1 (%) Infected R The total The infected
n population population

<19 167 (5.6) 3 (1.8) (0.1) (1.6)
20-24 387 (13.0) 14 (3.6) (0.5) (7.4)
25-29 408 (13.7) 23 (5.6) (0.8) (12.2)
30-34 366 (12.3) 23 (6.3) (0.8) (12.2)
35-39 350 (11.7) 30 (8.6) (1.0) (15.9)
40-44 239 (8.0) 20 (8.4) (0.7) (10.6)
45-49 176 (5.9) 23 (13.1) (0.8) (12.2)
50-54 215 (7.2) 18 (8.4) (0.6) (9.5)
55-59 148 (5.0 8 (5.4) (0.3) (4.2
60-64 163 (5.5) 9 (5.5) (0.3) (4.8)
65-69 126 (4.2) 8 (6.4) (0.3) (4.2)
70-74 119 (4.0) 6 (5.0 (0.2) (3.2)
75-79 61 (2.0 4 (6.6) (0.1) (2.1)
80-84 41 (1.4) 0 (0.0) (0.0) (0.0)

>85 21 (0.7) 0 (0.0 (0.0) (0.0)
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Total 2987 100.0 189 6.3 6.3 100
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