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ARTICLE INFO ABSTRACT

Keywords: Introduction: People in prison are at increased risk of bloodborne virus (BBV) infections, including hepatitis B
HBV. i virus (HBV). This study evaluated HBV prevalence, and history of testing, treatment and vaccination among
Vaccination people in Australian prisons.

;e_::;im Methodology: The AusHep study was a bio-behavioral survey (2022-23) among randomly selected individuals

People incarcerated from 23 representative Australian prisons. Participants were tested for BBVs, including HBV surface antigen
Jail (HBsAg). Demographics, risk behaviors, and previous HBV testing, treatment and vaccination data were collected
through interview-based surveys.

Results: Overall, 1599 participants were enrolled (89 % male; median age 35 years, 49 % First Nations people).
National HBsAg prevalence (weighted estimate) was 0.52 % (95 %CI: 0.25-1.10), overall, including 1.03 % (95
%CI: 0.51-2.08) among First Nations people, 2.26 % (95 %CI: 0.44-10.75) among non-First Nations people born
in moderate/high prevalence countries, and 0.02 % (95 %CI: 0.00-10.75) among non-First Nations people born
in low prevalence countries (including Australia). The odds of HBV infection (i.e., HBsAg-positive) was greater
among First Nations people [adjusted OR (aOR): 4.68, 95 %CI: 1.35-16.24], and lower among people with a
history of injecting drug use (aOR: 0.15, 95 %CI: 0.04-0.54). Among all participants, 48.5 % (95 %CI: 45.3-51.7)
reported a history of HBV testing (42.0 % in prison), with testing most likely among people with a history of
injecting drugs (aOR: 3.82, 95 %CI: 2.80-5.23). Among 15 HBsAg-positive participants, four reported receiving
HBV treatment. Among 1584 HBsAg-negative participants, 41.9 % (95 %CI: 38.8-45.1) reported receiving HBV
vaccination (24.2 % received >3 doses, 28.9 % received their latest dose in prison).

Conclusion: HBsAg prevalence was low overall, but disproportionately higher among First Nations people and
people born overseas. Lower likelihood of HBV in people injecting drugs might be explained by higher chance of
spontaneous clearance in adulthood or high-coverage HBV vaccination programs for children and adolescents,
and subsequent immunity in many people by the time they start injecting drugs. Prison-based HBV testing uptake
and vaccination coverage were sub-optimal. Targeted, jurisdiction- and population-specific strategies are needed
to improve prison-based HBV care.

Epidemiology

Introduction

Hepatitis B virus (HBV) infection presents a significant public health
concern globally. In 2022, an estimated 258 million people were living
with chronic HBV infection worldwide (Polaris Observatory Collabora-
tors, 2023), while 1.1 million global deaths were due to HBV (World
Health Organization, 2024). Compared to those in the community,

people in prison in most countries are at a greater risk of blood-borne
virus (BBV) infections, including HBV. The increased risk of HBV
infection among people in prison has been attributed to several factors,
such as unsafe injecting drug use or tattooing during incarceration due
to a lack of access to unsterile equipment, suboptimal HBV vaccination
coverage and an over-representation of migrants from countries with
high HBV prevalence (Bivegete et al., 2023). A systematic review in
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2016 estimated that >491 thousand people were living with HBV in
prisons globally (Dolan et al., 2016). Given the high burden of HBV and
the opportunities for engagement in HBV care in prison, the World
Health Organization (WHO) has identified people in prison as a “key
population for HBV prevention, diagnosis, treatment and care” (World
Health Organization, 2022).

In Australia, over 205 thousand individuals were estimated to be
living with chronic HBV in 2022, representing a prevalence of 0.78 %,
with a higher prevalence among people born in HBV-endemic countries,
and Aboriginal and/or Torres Strait Islander people (hereafter referred
to as First Nations people) (MacLachlan et al., 2024). In 2022, an esti-
mated 32 % of the people in Australian prisons were First Nations people
while 18 % were born overseas (Australian Bureau of Statistics, 2022b).
Given an over-representation of First Nations and overseas-born people
in Australian prisons, a higher HBV prevalence among people in prison
compared to general population in Australia was hypothesised. Data on
HBV prevalence and clinical care in Australian prisons has been limited,
with the most recent national estimates generated by the National Prison
Entrants’ Bloodborne Virus Survey in 2016 (Butler & Simpson, 2017). In
this study, 3 % of participants tested positive for HBV surface antigen
(HBsAg), while 47 % self-reported a history of HBV vaccination (Butler
& Simpson, 2017). However, this study had several limitations,
including only recruiting individuals entering prison (no representation
of those already incarcerated), limited participation (50 %), an insuffi-
cient sample size to generate reliable jurisdiction-level estimates, and no
questions in the survey regarding history of HBV testing or treatment.
Another Australian cohort study which ran from 2005 to 2014 amongst
people in prison who reported injecting drug use revealed that upon
imprisonment 63 % of individuals were HBV susceptible amongst whom
only a minority were immunized while seven incident HBV infections
were identified during follow-up (Li et al., 2020). This study highlighted
the need for better engagement in HBV clinical care in the prisons.

The present study, therefore, aimed to provide a more recent and
representative evaluation of HBV prevalence, as well as the history of
HBV testing, treatment and vaccination among people in prison in
Australia.

Methods

The detailed methodology of the Australian Hepatitis and Risk Sur-
vey in Prisons (the AusHep study) has been previously described (Bah
et al., 2024; Bah et al., 2025). A summary of the methods, with a focus
on the parts related to the objectives of this current study, is outlined
below and reported following the STROBE guideline for cross-sectional
studies ("Strengthening the reporting of observational studies in epide-
miology (STROBE Checklist): cross-sectional studies,").

Study design and setting

The AusHep study was a cross-sectional bio-behavioural survey
which evaluated the epidemiology and clinical care of BBV infections in
prisons, including HBV, HIV and hepatitis C virus (HCV). The study was
designed as a repeated survey, with the first round conducted from April
2022 to June 2023 in 23 representative prisons across six jurisdictions (i.
e., New South Wales, Queensland, Western Australia, South Australia,
Northern Territory and Tasmania). These jurisdictions collectively
housed 83 % of people in Australian prisons during this period
(Australian Bureau of Statistics, 2022b). In most jurisdictions, a mini-
mum of one-quarter of the prisons were selected using a strategy that
considered the available infrastructure in each prison for feasibility and
ensured representation of all types of prisons (e.g., different security
classifications) and demographic groups of people in prison (e.g., female
prisons, and prisons with large First Nations populations). The study
received ethics approval from the UNSW Human Research Ethics
Committees (HC190778) and corresponding jurisdictional ethics bodies
(Bah et al., 2024; Bah et al., 2025).
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All people in prison were eligible to participate, although partici-
pation was voluntary. In each prison, the study population was
randomly selected using computer-generated random numbers from a
list of prison identifier numbers of all individuals currently in the fa-
cility, who were then invited to participate. Individuals who declined
were replaced by other randomly selected individuals.

Study procedures and measurements

All participants provided written informed consent. Participants
provided saliva and fingerstick whole blood samples for point-of-care
testing for HBsAg, HIV antibody, HCV Ab and HCV RNA. For HBsAg
testing, fingerstick whole blood samples were tested using Alere Deter-
mine™ II HBsAg test (Alere International, Ireland), with results avail-
able after 20 min. Trained study nurses conducted an interview-
administered survey with each participant. The survey included ques-
tions regarding demographics, security classification, duration of cur-
rent incarceration, previous imprisonment, potential risk behaviours for
BBV (e.g. injecting drugs), and history of engagement in BBV clinical
care. HBV clinical care included history of previous HBV testing, treat-
ment and vaccination, either in prison or in the community. After the
interview, test results were discussed with participants, and those who
required further assessments or clinical care were referred to prison
health services.

Variables and analysis outcomes

For each participant, HBsAg serostatus was identified based on
study-conducted blood test results and used to estimate HBV prevalence
as the primary analysis outcome. To evaluate engagement in various
stages of the HBV clinical care pathway, self-reported data on history of
prison- or community-based HBV testing, diagnosis, treatment and
vaccination was used. The analysis outcomes included: proportion of
participants who self-reported HBV testing (any test; among total par-
ticipants); proportion of participants who self-reported ever being
diagnosed with chronic HBV (among those HBsAg positive based on
study-conducted testing); proportion of participants who self-reported
receiving HBV treatment (among those HBsAg positive based on
study-conducted testing); and proportion of participants who self-
reported receiving HBV vaccination (among those HBsAg negative
based on study-conducted testing).

Statistical methods

HBsAg prevalence and corresponding 95 % confidence intervals (95
%CI) were calculated nationally, by jurisdiction and among First Na-
tions people. The proportion of participants engaged in each stage of
HBV clinical care pathway and corresponding 95 %CI were also calcu-
lated. For national estimates, the study population from each jurisdic-
tion was weighted by the size of the prisoner population of that
jurisdiction and the distribution of gender and First Nations identity
among people in prison in 2022. For jurisdiction estimates, the study
population from each jurisdiction was weighted by the distribution of
gender and First Nations identity among people in prison in that juris-
diction in 2022 (Australian Bureau of Statistics, 2022b).

Logistic regression analyses were conducted to evaluate factors
associated with HBsAg positivity and history of HBV testing among all
participants. In the regression models, evaluating factors associated with
HBV infection, the hypothesized covariates included age, gender, edu-
cation, region of birth, First Nations identity, sexual identity and
injecting drug use. These models were first developed for all participants
and then repeated among First Nations people. In the models evaluating
factors associated with HBV testing, we also hypothesized the contri-
bution of prison-related variables and therefore included security
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classification, duration of current incarceration, and previous impris-
onment as additional covariates. In unadjusted models, covariates with a
p-value <0.20 were included in adjusted analyses, with adjusted odds
ratio (aOR) as the measure of association.

In the analysis among First Nations people, only unadjusted models
were reported given small number of HBsAg-positive individuals (as the
analysis outcome). Fisher’s exact test was used for categorical variables
with no HBsAg-positive individual in one of the categories (i.e., zero
event cell) instead of logistic regression. In the logistic regression
analysis evaluating factors associated with HBV infection, age was used
as both continuous and binary variable (i.e., older than 24 vs. younger
than 24). This age cut-off in the binary variable was selected given
introduction of universal HBV vaccination for infants in the Australian
Immunisation Program in 2000, assuming most individuals aged 24 or
younger were vaccinated (Australian Immunisation Handbook, 2023).
Duration of incarceration was used as a binary variable (i.e., greater vs.
less than two months) in the models to reflect the approximate time
taken for people in prison to receive elective clinical care (e.g., BBV
testing) by prison-based health services after entering. For region of
birth, countries with a HBV prevalence close to Australia (<1 %) were
grouped (‘low-prevalence countries’) and compared with countries with
higher HBV prevalence (>1 %; ‘moderate/high-prevalence countries’)
(Polaris Observatory Collaborators, 2023). Robust variance estimates
were used in all models, with prison sites specified as the groups (clus-
ters) to adjust for potential correlation of participants within each
prison. Statistical significance was assessed at p < 0.05 (two-sided
p-values). All analyses were conducted utilising Stata 17.0 (StataCorp,
College Station, TX, US).

Results
Description of participants

A total of 1599 people were recruited from six jurisdictions,
including New South Wales (n = 327), Queensland (n = 248), Western
Australia (n = 299), South Australia (n = 300), Northern Territory (n =
254) and Tasmania (n = 171). A large majority of those invited (98 %)
agreed to participate. Baseline characteristics of the participants are
summarised in Table 1. Most participants (89 %) were male and born in
Australia (90 %). The median age was 35 years, and 49 % identified as
First Nations. The median incarceration duration was eight months, with
84 % of participants incarcerated for longer than two months at the time
of the survey. The age and sex distribution among study participants
were comparable to the population in Australian prison in 2022 (93 %
male, median age: 36) (Australian Bureau of Statistics, 2022b).

HBYV prevalence

In Australian prisons, the national prevalence estimate for HBsAg
was 0.52 % (95 %CI: 0.25-1.10), overall. The prevalence was 1.03 % (95
%CIL: 0.51-2.08) among First Nations people, 2.26 % (95 %CL:
0.44-10.75) among non-First Nations people born in moderate/high
prevalence countries, and 0.02 % (95 %CI: 0.00-10.75) among non-First
Nations people born in low prevalence countries (including Australia).
The jurisdictional prevalence was highest in Northern Territory (3.34 %,
95 %CI: 1.74-6.34), and lowest in Tasmania (0 %, 95 %CI: 0.00-0.02)
and Queensland (0 %, 95 %CI: 0.00-1.48). In other jurisdictions, HBsAg
prevalence was 0.60 % (95 %CI: 0.14-2.55) in New South Wales, 0.59 %
(95 %CI: 0.12-2.78) in South Australia and 0.53 % (95 %CI: 0.13-2.10)
in Western Australia. Among 15 HBsAg-positive participants, two in-
dividuals had HIV co-infection while none had HCV co-infection. It is
important to note that the reported weighted HBsAg prevalence esti-
mates reflected the prisoner population size and the distribution of
gender and First Nations identity among people in prison in each
jurisdiction, which resulted in apparent discrepancies between the crude
number of HBsAg-positive individuals and the prevalence estimates
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Table 1
Baseline characteristics of participants.

Number (%)
Total n = 1599

Age, median (Q1, Q3) 35 (28, 44)
Age

<24 years 215 (13)

>24years 1384 (87)
Sex

Male 1418 (89)

Female 181 (11)
Education

Less than tertiary 1326 (83)

Tertiary 273 (17)
Region of birth

Australia 1444 (90)

New Zealand 16 (1)

Europe/North America 45 (3)

East/South-East Asia 36 (2)

South Asia/Middle East 23(1)

Africa 24 (2)

Pacific 7 (<1 %)

Other countries 4 (<1 %)
First Nations

Yes 776 (49)

No 823 (51)
Security classification

Sentenced 1245 (78)

Remand 354 (22)
Duration of current incarceration, median (Q1, Q3), months 8(3,24)
Duration of current incarceration

<2 months 258 (16)

>2 months 1341 (84)
Previously imprisoned

Yes 1215 (76)

No 384 (24)
Sexual identity

Heterosexual 1510 (94)

Homosexual/Bisexual 89 (6)
Injecting drug use history*

Never injected 812 (51)

History of injecting drugs, not past month 197 (12)

Injecting drug use in the past month 589 (37)

Q1, Q3: Quartiles 1 and 3.
*Data was not available for n = 1.

reported.

Factors associated with HBV infection (HBsAg-positive)

Table 2 summarizes factors associated with HBV infection. The
likelihood of HBV infection was higher among First Nations people
(aOR: 4.68, 95 %CI: 1.35-16.24), and lower among people who reported
a history of injecting drug use (aOR: 0.15, 95 %CI: 0.04-0.54).

Among First Nations people, decreased likelihood of HBV infection
was associated with a history of injecting drug use (OR 0.18, 95 %CI:
0.05-0.67); Table 3.

History of HBV testing and treatment

Overall, 48.5 % (95 %CL: 45.3-51.7) of participants reported a past
history of any HBV testing (either prison- or community-based, prior to
this current study), 46.0 % (95 %CI: 42.8, 49.2) reported never being
tested, and 5.5 % (95 %CI: 4.2, 7.1) did not know about their HBV
testing history. Of all participants, 42.0 % (95 %CI: 38.9-45.2) reported
a history of HBV testing in prison.

Participants who reported a history of HBV testing (n = 756) were
asked about the type of HBV tests they had ever received, among whom
92 % mentioned HBsAg (indicating active infection), 93 % mentioned
HBV surface antibody (indicating immunity against HBV) while 7 %
were unsure of the testing type received.

The results of the analysis evaluating factors associated with HBV
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Table 2
Factors associated with HBV infection (HBsAg-positive) among all participants.
Unadjusted Adjusted
HBsAg+n/ OR (95 p OR (95 p
Total n (%) %CI) %CI)
Age, year 1.00 0.820
(0.96,
1.03)
Age
<24 years 1/215 1.00
(0.47)
>24 years 14/1384 2.19 0.219
(1.01) (0.63,
7.62)
Sex
Male 14/1418 1.00
(0.99)
Female 1/181 0.56 0.528
(0.55) (0.09,
3.43)
Education
Less than tertiary 12/1326 1.00
(0.90)
Tertiary 3/273 1.22 0.725
(1.10) (0.41,
3.63)
Region of birth
Low HBV prevalence ~ 13/1505 1.00
countries (incl (0.86)
Australia)
Moderate/high HBV 2/94 (2.13) 2.49 0.293
prevalence countries (0.45,
13.71)
First Nations
No 3/823 1.00 1.00
(0.36)
Yes 12/776 4.29 0.045 4.68 0.015
(1.55) (1.03, (1.35,
17.82) 16.24)
Sexual identity
Heterosexual 14/1510 1.00
(0.93)
Homosexual/ 1/89 (1.12) 1.21 0.855
Bisexual (0.15,
9.78)
Injecting drug use
history*
Never injected drugs ~ 13/812 1.00 1.00
(1.60)
Past or current 2/787 0.16 0.014  0.15 0.004
history of injecting (0.25) (0.04, (0.04,
drugs 0.68) 0.54)

OR: Odds Ratio; 95 %CI: 95 % Confidence Interval; *Data was not available for n
=1.

testing (any test) are summarized in Table 4. The highest likelihood of
prior HBV testing was observed among participants with a past or cur-
rent history of injecting drugs (aOR: 3.82, 95 %CI: 2.80, 5.23). Other
factors associated with HBV testing included tertiary education (vs. less
than tertiary; aOR: 1.75, 95 %CI: 1.30, 2.35), incarceration duration to
date longer than two months (aOR: 1.51, 95 %CI: 1.16, 1.97) and history
of previous imprisonment (aOR: 1.52, 95 %CI: 1.09, 2.12).

Among 15 HBsAg-positive participants, eight individuals reported
having been previously diagnosed (i.e., informed about their chronic
HBV infection by a health professional), three individuals reported
having a history of HBV viral load testing (HBV DNA test), and four
individuals reported receiving HBV antiviral treatment. Regarding
prison-based HBV clinical care, of 15 HBsAg-positive participants, six
individuals reported receiving HBV clinical services during their current
incarceration, including liver fibrosis assessment (n = 3), antiviral
treatment (n = 2), and liver cancer screening (n = 1).
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Table 3
Factors associated with HBV infection (HBsAg-positive) among First Nations
people.

Unadjusted
HBsAg+n/ Totaln ~ OR (95 %CI) p
(%)
Age
<24 years 1/150 (0.67) 1.00
>24 years 11/626 (1.76) 2.66 (0.84, 0.095
8.42)
Sex
Male 12/697 (1.72)
Female 0/79 (0.00) 0.623*
Education
Less than tertiary 11/715 (1.54) 1.00
Tertiary 1/61 (1.64) 1.06 (0.30, 0.921
3.82)
Sexual identity
Heterosexual 12/748 (1.60)
Homosexual/Bisexual 0/28 (0.00) 1.000*
Injecting drug use history +
Never injected drugs 10/373 (2.68) 1.00
Past or current history of 2/403 (0.50) 0.18 (0.05, 0.012
injecting drugs 0.69)

OR: Odds Ratio; 95 %CI: 95 % Confidence Interval; *Fisher’s exact test was used
in the analysis; + Data was not available for n = 1.

Vaccination

Among HBsAg-negative participants (n = 1584), 41.9 % (95 %CL:
38.8, 45.1) reported a history of HBV vaccination. The proportion of
participants who reported receiving three or more doses, only two doses
and only one dose of vaccine was 24.2 % (95 %CI: 21.5, 27.1), 8.7 % (95
%CIL: 7.1, 10.7) and 5.2 % (95 %CI: 3.90, 6.94), respectively. However,
3.8 % of participants reported not knowing how many doses they had
received.

Among HBsAg-negative participants, the proportion receiving their
last dose of vaccine in prison was 28.9 % (95 %CI: 26.07, 31.90). Among
HBsAg-negative participants who had ever injected drugs (n = 785),
52.5 % (95 %ClL: 48.1, 56.9) reported a history of HBV vaccination, while
39.9 % (95 %CI: 35.7, 44.3) reported receiving their last dose of
vaccination in prison.

Discussion

This study provided nationally representative estimates of HBV
prevalence and the history of HBV testing, treatment, and vaccination
among people in Australian prisons. The overall estimate of HBV prev-
alence was relatively low, but higher among First Nations people and
those born in countries with moderate/high HBV prevalence. We also
identified suboptimal uptake of HBV testing and vaccination coverage
among people in prison. These findings can inform policies and strate-
gies to improve access to HBV clinical care services for people in prison,
a priority population for the HBV elimination goals specified by WHO
and the Australian Fourth National HBV Strategy (Australian Govern-
ment Department of Health & Aged Care, 2024; World Health Organi-
zation, 2022).

This study found a HBsAg-positive prevalence of 0.5 % among people
in prison, with higher prevalence among First Nations people (1.0 %)
and those born in moderate/high prevalence countries (2.3 %). Across
jurisdictions, the highest prevalence was identified in Northern Terri-
tory prisons (3.3 %), most likely due to the larger proportion of First
Nations people. In 2022, 87 % of people in Northern Territory prisons
identified as First Nations, compared to the national average of 32 %
(Australian Bureau of Statistics, 2022b).

In 2016, a global review identified wide variation in HBV prevalence
among incarcerated populations across countries, with highest preva-
lence in West and Central Africa (23.5 %), and lowest in North America



C. Montague et al.

Table 4
Factors associated with HBV testing (any test) among all participants.
Unadjusted Adjusted
Tested for OR (95 p OR (95 p
HBVn/ %CI) %CI)
Total n (%)
Age, year 1.00 0.579
(0.99,
1.02)
Sex
Male 674/1418 1.00
(47.53)
Female 82/181 0.91 0.728
(45.30) (0.55,
1.52)
Education
Less than tertiary 611/1326 1.00 1.00
(46.08)
Tertiary 145/273 1.33 0.164 1.75 <0.001
(53.11) (0.89, (1.30,
1.97) 2.35)
Region of birth
Low HBV 724/1505 1.00 1.00
prevalence (48.11)
countries (incl
Australia)
Moderate/high 32/94 0.56 0.099 0.9 0.658
HBV prevalence (34.04) (0.28, (0.46,
countries 1.12) 1.64)
First Nations
No 408/823 1.00
(49.57)
Yes 348/776 0.83 0.484
(44.85) (0.49,
1.41)
Security
classification
Remand 151/354 1.00 1.00
(42.66)
Sentenced 605/1245 1.27 0.117 1.2 0.168
(48.59) (0.94, (0.92,
1.71) 1.61)
Duration of current
incarceration
<2 Months 103/259 1.00 1.00
(39.92)
>2 Months 653/1341 1.43 0.004 1.51 0.002
(48.70) (112, (1.16,
1.83) 1.97)
Previously
imprisoned
No 132/384 1.00 1.00
(34.38)
Yes 624/1215 2.02 <0.001 1.52 0.013
(51.36) (1.45, (1.09,
2.79) 2.12)
Sexual identity*
Heterosexual 708/1510 1.00
(46.89)
Homosexual/ 48/89 1.33 0.266
Bisexual (53.93) (0.81,
2.18)
Injecting drug use
history*
Never injected 251/812 1.00 1.00
drugs (30.91)
Past or current 505/787 4.00 <0.001 3.82 <0.001
history of injecting (64.17) (2.94, (2.80,
drugs 5.45) 5.23)

OR: Odds Ratio; 95 %CI: 95 % Confidence Interval.
" Data was not available for n = 1.

(1.4 %) and West Europe (2.4 %) (Dolan et al., 2016). Although these
estimates require updating, more recent country- or region-specific
studies have also shown this variation, with HBV prevalence ranging
from <1 % in Spain, Belgium and United Kingdom to >13 % in Taiwan
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and Nigeria (Abdo Sanmartino et al., 2023; Bivegete et al., 2023; Bus-
schots et al., 2021; Dan-Nwafor et al., 2021; Lu et al., 2021). In many
countries, HBV prevalence among people in prison is higher than in the
general population. A systematic review of HBV epidemiology in Euro-
pean countries found a median HBV prevalence of 2.1 % among people
in prison, compared to 0.5 % in the general population (Bivegete et al.,
2023). In our study, although the national HBV prevalence estimate
among people in prison was comparable to the national prevalence in
the community (0.78 %) (MacLachlan et al., 2024), the estimated
prevalence in Northern Territory prisons was higher than the Northern
Territory general population (3.34 % vs 1.72 %)(MacLachlan et al.,
2024). This difference is primarily attributable to the higher proportion
of First Nations people in Northern Territory prisons compared to the
community (87 % vs 26 %) (Australian Bureau of Statistics 2022a,
2022b).

The estimated national HBV prevalence in our study (0.5 %) was
lower than the 3 % reported in the 2016 National Prison Entrants’
Bloodborne Virus Survey (NPEBBVS) (Butler & Simpson, 2017). The
primary factor explaining this discrepancy is the difference in method-
ologies used to generate the estimates. Our study employed weighted
estimates that accounted for jurisdictional prison population size and
the distribution of gender and First Nations identity among people in
prison. In the 2016 survey, raw estimates were reported, with 52 of 260
participants tested (20 %) were from Northern Territory prisons (Butler
& Simpson, 2017), a significantly higher proportion than 5 % in the
national people in prison population (Australian Bureau of Statistics,
2022b). The over-representation of people in Northern Territory prisons
in the NPEBBVS study population, coupled with the lack of adjustment
for jurisdictional population size in the analysis, skewed the national
prevalence estimate towards the higher prevalence observed in North-
ern Territory prisons. Lower prevalence estimate in our study could be
also attributable to actual decreased HBV prevalence compared to 2016,
given inclusion of HBV vaccination in the National Immunisation Pro-
gram in 2000 (National Centre for Immunisation Research and Sur-
veillance, 2018) and the adult HBV catch-up vaccination programs for
priority populations, including First Nations people (Graham et al.,
2019).

In addition to the higher prevalence of HBV infection among First
Nations people, our data also showed high prevalence among partici-
pants born in moderate/high-prevalence countries. These findings are
consistent with the national community-based HBV epidemiology in
Australia, where the prevalence is disproportionately higher among
people born overseas and First Nations people (MacLachlan et al., 2024).

Our study identified a decreased likelihood of HBV infection among
people with a history of injecting drugs. Although this finding is
inconsistent with some other international studies that identified
injecting drug use as a risk factor for HBV infection in prisons (Macalino
et al., 2004; Moradi et al., 2018; Wirtz et al., 2018), several more recent
prison-based studies have not found any association between injecting
drug use and HBV infection in prisons (Abdo Sanmartino et al., 2023;
Dan-Nwafor et al., 2021; Lu et al., 2021; Marques et al., 2023; Metanat
et al., 2024; Tadesse et al., 2024). Two hypotheses may explain these
findings. First, an estimated 95-98 % of adults spontaneously clear HBV
after exposure (Jeng et al., 2023). Given that HBV exposure through
injecting drugs is more likely to occur in adulthood, a higher chance of
spontaneous clearance is anticipated. Second, with the implementation
of HBV vaccination programs for children and adolescents in many
countries, more people in recent years are likely to have
vaccine-conferred immunity by the time they start injecting drugs. The
HCV epidemic in Australian prisons differs from that of HBV. Based on
data from the AusHep study, the estimated prevalence of HCV infection
(HCV RNA positive) observed among those with recent injecting drug
use was 23.8 % (Bah et al., 2024). In contrast, HIV prevalence in
Australian prisons has historically been low, with the AusHep study
reporting an estimated prevalence of 0.8 % (Bah et al., 2024). This is
likely attributable to the distribution of the HIV epidemic in Australia,
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which is primarily among men who have sex with men rather than
people who inject drugs, explaining the low HIV prevalence among
people in prison.

In our study, 49 % of participants reported a history of HBV testing,
with 42 % tested in prison, reinforcing the importance of prisons in
delivering HBV screening services. This study provides the first national
estimate of HBV testing uptake among people in Australian prisons. The
data indicated suboptimal uptake despite Australian, global, and WHO
guidelines recommending universal opt-out testing on reception (Lubel
et al., 2022; Sheehan et al., 2024; World Health Organization, 2022). In
Australia, although HBV screening services are available in all prisons,
screening strategies vary across jurisdictions or prisons. Some jurisdic-
tions (or prisons) implement universal opt-out HBV testing in prisons (i.
e., people are offered testing at reception with the option to decline),
while HBV testing is opt-in or risk factor-guided in some jurisdictions.
Among 25 European countries, only eight countries implemented
opt-out testing in 2016-17 (Duffell et al., 2021). Although opt-out
screening on prison reception aims to increase testing uptake, several
barriers can affect implementation and effectiveness of this strategy. At
a provider level, the main barrier is delayed testing due to limited ca-
pacity of prison health services or prioritization of security and prison
processes (Francis-Graham et al., 2019). Other barriers to HBV testing
uptake by people in prison also exist, such as stigma, concerns about
confidentiality, and fear of needles (Francis-Graham et al., 2019). A
prison in the Caribbean employed a universal opt-out BBV screening
strategy (including HBV testing) for all prison entrants, where people
were tested in a median of 20 days after reception, and those tested were
notified of their test results at a median of 33 days (Abel et al., 2018).
This lengthy process resulted in several people missing out on testing
given typically short stays in prison (e.g., due to transferring to court or
other prisons, or release to the community), and was a main factor
contributing to suboptimal outcomes, with 59 % of prison entrants
tested and 50 % were informed of their BBV status (Abel et al., 2018).
Utilizing point-of-care fingerstick HBsAg testing (<20 mins to results)
could streamline the testing process and also address other barriers such
as fear of needles associated with phlebotomy sampling, thereby
enhancing testing uptake among people in prison.

In our study, 42 % of HBsAg-negative participants reported a history
of HBV vaccination (receiving vaccination either in prison or in the
community), with 24 % receiving >3 doses. Since the introduction of
universal infant HBV vaccination program in Australia in 2000, uptake
has been high, with 95 % of children fully vaccinated by 24 months in
2024-25 (Australian Government Department of Health and Aged Care,
2025). Self-reported vaccination data, reported in our study, may un-
derestimate actual vaccination coverage, as participants may not recall
vaccinations received at birth or during childhood.

Moreover, 29 % of overall HBsAg-negative participants and 40 % of
HBsAg-negative participants who reported injecting drugs had received
HBV vaccination in prison, which may have occurred during the current
or a previous incarceration. In most Australian prisons, universal HBV
vaccination is offered to susceptible individuals. A cohort study of
people who inject drugs in New South Wales prisons found that 62 % of
participants who were HBV susceptible at the begining of the study
received at least one dose of HBV vaccine during their time in prison,
with 42 % receiving three (Li et al., 2020). Although global and WHO
guidelines have recommended HBV vaccination for all susceptible
people in prison (Sheehan et al., 2024; World Health Organization,
2022), many countries, including Australia, are not fully compliant to
these recommendations yet, particularly given mandated HBV screening
to determine susceptible status prior to vaccination. In 2023-24, among
20 European countries investigated, prison-based HBV vaccination was
available in 17 countries, but only in 11 countries was it offered to all
susceptible people in prison (Cocco et al., 2024). Although universal
access to HBV vaccine is an important facilitator for increasing uptake, it
may not be sufficient as a sole solution. Studies in the United Kingdom
prisons, where a universal access strategy is in place, still report
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suboptimal uptake, ranging between 19 % to 59 % (Arif, 2018; Perrett
et al., 2019). Additional interventions, such as an accelerated vaccina-
tion program, enhancing provider capacity and implementing HBV
educational programs for people in prison, have been shown to increase
vaccination uptake (Stasi et al., 2022, 2019; Winter et al., 2016).

This study had several limitations. Self-reported HBV testing, treat-
ment and vaccination may have been influenced by low health literacy
and possible recall bias. To mitigate this bias, trained study nurses
administered questionnaires, allowing them to clarify questions for
participants. This study did not include prisons from two Australian
jurisdictions (Australian Capital Territory and Victoria, collectively
housing 16 % of the Australian prisoner population). Although this may
affect the representativeness of the findings, minimal impact is antici-
pated given the comparability of the study population to the national
prison population. The small number of HBsAg-positive individuals
limited some of our analyses. For example, the analysis of factors asso-
ciated with HBV among non-First Nations people, would have had
limited power and hence was not conducted. This small number has
limited the generalisability of our estimates for the proportion of people
in prison diagnosed with chronic HBV and those receiving treatment.
Lastly, this study did not include testing for HBV core antibody and HBV
surface antibody due to the absence of reliable point-of-care tests for
these sero-markers, limiting our ability to assess previous HBV exposure
and immunity.

In conclusion, this study identified a relatively low overall HBsAg
prevalence among people in Australian prisons, yet a disproportionate
burden remains among First Nations people and people born overseas.
This study also revealed suboptimal uptake of HBV testing and vacci-
nation coverage among people in prison. These findings suggest that the
current strategies and programs for HBV clinical care in prisons need to
be revised to address existing barriers to access and to incorporate
evidence-based interventions that have proven effective in improving
access and service delivery in the prison setting. While our findings can
inform prison-based HBV prevention and care programs in Australia to
achieve national elimination goals, the next rounds of the study will help
evaluate temporal changes in HBV prevalence and access to clinical
care.
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