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Abstract

Background Marginalised poor populations, characterised by poverty and social exclusion, suffer disproportionately
from hepatitis B virus (HBV) infections and encounter substantial disparities in access to healthcare. This has further
exacerbated the global HBV burden and precluded progress towards HBV elimination. This mixed-method systematic
review aimed to synthesise their utilisation and influencing factors in HBV healthcare services, including screening,
vaccination, treatment, and linkage-to-care.

Methods Eleven databases were searched from their inception to May 4, 2023. Quantitative and qualitative stud-
ies examining the factors influencing HBV healthcare access among marginalised poor populations were included.
A meta-analysis was conducted to synthesise the pooled rates of HBV healthcare utilisation. The factors influencing
utilisation were integrated and visualised using a health disparity research framework.

Results Twenty-one studies were included involving 13,171 marginalised poor individuals: sex workers, rural migrant
workers, irregular immigrants, homeless adults, and underprivileged individuals. Their utilisation of HBV healthcare
ranged from 1.5% to 27.5%. Meta-analysis showed that the pooled rate of at least one dose of the HBV vaccine barely
reached 37% (95% confidence interval: 0.26-0.49). Fifty-one influencing factors were identified, with sociocultural
factors (n = 19) being the most frequently reported, followed by behavioural (n = 14) and healthcare system fac-

tors (n = 11). Socio-cultural barriers included immigration status, prison history, illegal work, and HBV discrimination.
Behavioural domain factors, including previous testing for sexually transmitted diseases, residential drug treatment,
and problem-solving coping, facilitated HBV healthcare access, whereas hostility coping exerted negative influences.
Healthcare system facilitators comprised HBV health literacy, beliefs, and physician recommendations, whereas
barriers included service inaccessibility and insurance inadequacies. The biological and physical/built environments
were the least studied domains, highlighting that geographical mobility, shelter capacity, and access to humanitarian
health centres affect HBV healthcare for marginalised poor populations.

Conclusions Marginalised poor populations encounter substantial disparities in accessing HBV healthcare, highlight-
ing the need for a synergistic management approach, including deploying health education initiatives to debunk HBV
misperceptions, developing integrated HBV management systems for continuous tracking, conducting tailored com-
munity outreach programmes, and establishing a human rights-based policy framework to guarantee the unfettered
access of marginalised poor populations to essential HBV services.
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Background

The hepatitis B virus (HBV) is a hepatotropic DNA
virus that affects nearly one-third of the global popu-
lation [1]. HBV caused approximately 254 million
chronic infections in 2022 [1], which was more than
HIV, tuberculosis, or malaria combined [2, 3]. The
number of HBV-related deaths from HBV are projected
to increase by 35% from 820,000 in 2019 to 1,109,500
by 2030 [4]. HBV persists as a substantial public health
concern across global regions (e.g. Asia-Pacific and
sub-Saharan Africa). The World Health Assembly has
endorsed the goal of eliminating HBV, defined as a 65%
reduction in mortality and a 90% decline in the inci-
dence of hepatitis B between 2015 and 2030 [5]. To
achieve this, at least 90% of patients with hepatitis B
must be diagnosed, and 80% of eligible patients must be
treated [5]. However, HBV elimination activities, from
prevention to testing and treatment, receive insufficient
attention and investment, and were only funded by 37%
of countries by 2017 [6].

Health equity alongside HBV elimination is even more
been neglected. HBV is unevenly distributed across soci-
etal strata, with a disproportionately higher prevalence
in marginalised poor populations who experience pov-
erty and social exclusion from economic, social, political,
and cultural dimensions [7]. These groups include, but
are not limited to, homeless people, disabled individu-
als, sanitation workers, commercial sex workers, rural-
urban migrant workers, incarcerated individuals, and
irregular migrants such as refugees and asylum seekers
[8]. A recent meta-analysis reported an estimated HBV
prevalence of 15% among sanitation workers from Asian,
African, and South American regions [9], compared with
approximately 4.1% in the general population globally [3].
A prevalence rate of 30.9% for HBV exposure and inci-
dences 7 to 10 times higher for HBV prevalence have
been estimated among homeless individuals from the
United States [10]. The prevalence rates among sex work-
ers were reported to be 9.2% [11] and as high as 13.6%
to 60.8% in refugees from low- and middle-income coun-
tries, including Ethiopia, Thailand, and Pakistan [12].
Unstable living conditions, poor living standards, lim-
ited access to healthcare, and exposure during work (e.g.
biological exposure during waste picking) create a per-
missive environment for HBV transmission among the
marginalised poor [8, 9].

HBV healthcare services, ranging from vaccination
to screening, treatment, and linkage-to-care, are strik-
ingly less accessible to marginalised poor populations.
Only 16.7% to 38.7% of the marginalised population,
including female sex workers [13], homeless individu-
als, and those incarcerated [14], exhibited a serologi-
cal profile of HBV vaccination. More importantly, the
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asymptomatic nature of chronic HBV infection neces-
sitates a reliance on screening to identify cases. How-
ever, HBV screening has been poorly utilised, with
only 10.5% of those infected with HBV worldwide
aware of their status, and a mere 2.2% receiving treat-
ment in 2019 [1]. These figures are suspected to be
even lower among the marginalised poor due to insuf-
ficient data capture and multiple access barriers to
services, including low health literacy, competing life
priorities (food, clothing, and shelter), and difficulties
in accessing healthcare facilities (e.g. lack of insurance,
long-distance travel, and fear of judgment by health
professionals) [15]. Reports suggest that only 1.5% of
underprivileged individuals living in shelters had com-
pleted HBV screening, resulting in substantial delays in
HBYV diagnosis and treatment [16]. As a result, margin-
alised poor populations suffer more complications and
mortality from HBV infection compared to the general
public [8].

Despite this, factors influencing HBV healthcare access
among marginalised poor populations are scarcely repre-
sented and synthesised in previous research, precluding
an in-depth understanding of health needs and further
allocation of health resources towards HBV elimina-
tion among the population. Thus, this review was con-
ducted to synthesise the evidence on HBV healthcare
service utilisation and its influencing factors among
marginalised poor populations. It was guided by the
National Institute on Minority Health and Health Dis-
parity (NIMHD) research framework, which employs
an integrative approach to represent multifaceted levels
(individual, interpersonal, community, and societal) and
domains (biological, behavioural, physical/built environ-
ment, socio-cultural environment, and healthcare sys-
tem) that collectively explain health disparities [17]. The
multitude of factors will be synthesised and visualised
in the NIMHD framework to inform tailored interven-
tions, policy-making, and resource allocation towards the
global HBV elimination goal.

Methods
A systematic review and meta-analysis were con-
ducted. The protocol was registered with the Inter-

national Prospective Register of Systematic Reviews
(CRD42022381183).

Literature search

Following the PICOs framework, approximately 133 search
terms (Supplementary material 1) were developed pertain-
ing to population and outcomes of this review, including
“marginalized poor’, “hepatitis B’} “screening’, “vaccina-
tion, “linkage-to-care’, and “influencing factors” Relevant

synonyms (e.g. hard to reach) and medical subject-heading



Li et al. Infectious Diseases of Poverty (2024) 13:58

(MeSH) terms were identified by referencing previous lit-
erature on marginalised poor populations [18] and by con-
ducting an initial search in MEDLINE via OvidSP.

Search terms were retrieved in the fields of “title”,
“keywords”, and “abstract” Truncations (*) and adja-
cency searchers (adj) were used to enhance search effi-
ciency. The following 11 databases were searched from
their inception to May 4, 2023: Embase, MEDLINE via
Ovid, Ovid Emcare, Ovid Nursing Database, British
Nursing Index, Ovid APA PsycInfo, Cochrane Library,
CINAHL, ProQuest Health & Medicine Collection,
Scopus, and China National Knowledge Internet.
There were no restrictions on language or publication
data. A medical librarian refined the search strategy.
Detailed search records for each database are shown in
Supplementary material 1.

Study screening

After removing duplicates using Covidence (Veritas
Health Innovation, Melbourne, Australia), four research-
ers independently screened the titles and abstracts of the
retrieved articles against the eligibility criteria. The full
texts of potentially eligible articles were retrieved and
scrutinised by pairs of researchers. Disagreements were
resolved through discussion.

Inclusion and exclusion criteria

Studies were eligible if they reported factors influenc-
ing HBV healthcare access among marginalised poor
populations. The ‘Participant-Intervention-Comparator-
Outcomes-Study design’ (PICOs) framework [19] was
followed to formulate the following eligibility criteria:

Population

The marginalised poor, who experience poverty and
social exclusion across economic, social, political, and
cultural dimensions, were eligible [7]. Focusing on the
specific attributes of marginalisation—low-skill levels,
low-socioeconomic status, and disability—this review
included the following groups of marginalised poor
individuals aged > 18 years: (1) homeless adults; (2)
migrant workers, including migrant domestic workers,
migrant farmworkers, and migrant construction work-
ers; (3) individuals with low socioeconomic status, such
as farmers, construction workers, sanitation workers,
the unemployed, and those living in poverty; and (4)
individuals with disabilities. However, other marginal-
ised populations, including men who have sex with men,
were outside the scope of this review, and only included
migrants with low socioeconomic status. Studies that
included both the marginalised poor and the general
population were eligible only if a subgroup analysis of
the former was performed.
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Outcomes

Studies should report factors influencing poor margin-
alised populations engagement in HBV vaccination,
screening, treatment, and linkage-to-care, which refers
to the process of referring patients with hepatitis B to
medical care, ensuring that they receive directed care and
treatment and are monitored regularly [20].

Study design

Quantitative, qualitative, and mixed-methods studies
were eligible if they met the aforementioned criteria.
Reviews, conference abstracts, editorials, guidelines, and
letters were excluded.

Data extraction

A standard data extraction form was used to extract
study data, focusing on factors influencing HBV health-
care access among marginalised poor populations. Odds
ratios (ORs), 95% confidence intervals (CIs), and P val-
ues were extracted whenever possible to identify signifi-
cant influencing factors. Insignificant factors were also
extracted for study comparison. Qualitative data were
summarised narratively. The extracted data were checked
and validated by other researchers.

Critical appraisal of methodological quality

The Mixed Methods Appraisal Tool Version 2018 was
used to assess the methodological quality of the included
studies [21]. Two screening items assessing the clarity
of the research questions and their coherence with the
collected data were applied to all included studies. Five
further questions were appraised based on study types.
For quantitative descriptive studies, these five ques-
tions assessed the sampling strategy, representativeness
of study samples, nonresponse bias, measurements, and
statistical methods. For qualitative studies, the appro-
priateness of the qualitative approach, qualitative data
collection methods, data analysis, interpretation, and
coherence between them were assessed. Each item was
rated as Yes, No, or Cannot Tell. One point was given for
the Yes rating and zero for the other ratings. Total scores
were converted into percentage scores. Three authors
independently conducted quality appraisals, and any dis-
crepancies in ratings were resolved through discussion.

Data synthesis

Factors influencing HBV healthcare access among mar-
ginalised poor populations were integrated based on the
NIMHD framework into five domains: biological, physi-
cal/built environment, behavioural, socio-cultural envi-
ronment, and healthcare system. Within each domain,
the influence from the individual to interpersonal, com-
munity, and societal levels was categorised and analysed
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whenever applicable. The STATA 18.0 (StataCorp LLC,
College Station, Texas, USA) was used to conduct meta-
analyses to synthesise the rate of HBV healthcare utilisa-
tion and generate the combined effects of the influencing
factors. Pooled rates, OR, and 95% CI were calculated,
with the significance level set at P < 0.05. Heterogeneity
was evaluated using Cochrane’s Q test, with P < 0.1 indi-
cating significant heterogeneity [22]. When heterogeneity
was statistically significant, a random-effects model using
the DerSimonian-Laird method was used; otherwise, a
fixed-effects model was used.

Results

Search results

The database search identified 17,172 articles (Fig. 1).
A total of 6712 duplicates were removed, and 10,216
articles were excluded after title and abstract screen-
ing. Among the 242 full-text articles retrieved, 223 were
excluded mainly because they did not entirely focus on
marginalised poor populations or report factors influenc-
ing HBV healthcare utilisation. Two additional studies
were included after screening the references. Ultimately,
21 studies were included in the analysis [16, 23—42].

Study characteristics

Nineteen quantitative descriptive studies and two
qualitative studies published between 2007 and 2021
(Table 1) were included. More than half of these studies
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were conducted in the United States of America (n = 7),
Brazil (n = 3), China (# = 2), and France (n = 2). The
marginalised poor populations in these countries
included: (1) sex workers (n = 6); (2) rural migrant
workers (n = 2); (3) irregular, low income, and under-
served immigrants (n = 5); (4) homeless adults, parol-
ees, and prisoners (# = 4); and (5) underprivileged and
low socio-economic status individuals (z = 4), such as
collectors of recyclable waste and roadside barbers.

Critical appraisal

With critical appraisal ratings ranging from 43% to 100%,
all included quantitative (z = 19) and qualitative (n = 2)
studies attained moderate-to-excellent methodological
quality (Supplementary material 2).

The research questions were clearly stated in all the
included quantitative studies, and the collected data
were adequate to address the study objectives. However,
the sampling strategy in five included studies may have
been inappropriate to address the research question or
recruit a representative sample, as convenience sam-
pling was applied [37, 39, 41] or relevant information
(e.g. participant recruitment and inclusion criteria) was
not clearly stated [30, 35]. Seven studies either collected
self-reported HBV vaccination status [23, 28, 33, 34, 42]
or did not report details regarding the reliability or valid-
ity of the applied measurements [31, 37]. In addition, one
study had a high risk of nonresponse bias (44%) [26] and

[ Identification of studies via databases } [ Identification of studies via other methods J
—
Records identified from databases
. (n=17,172) Records removed before screening: Records identified from:
S Duplicat d d ) ) '
= Embase (n = 4396); MEDLINE via Ovid (n = 3822); uplicate records remove: Reference lists of included studies (n
& Ovid Emcare (n = 1294); Ovid Nursing Database (n > (n=6712) =511)
e = 22); British Nursing Index (n = 151); Ovid APA
s Psyclinfo (n = 447); Cochrane Library (n = 875);
= CINAHL (n = 2100); ProQuest Health & Medicine
Collection (n = 2934); Scopus (n = 837); China
National Knowledge Internet (n = 294)
—
— l
Records screened Records excluded
> Reports sought for retrieval Reports not retrieved
(n=10,460) (n=10,216) >
l (n=10) (n=501)
E, Reports sought for retrieval R Conference abstracts not retrieved v Reports excluded (n = 8):
= >
S (n=244) (n=2) Reports for = Participants were
G eligibility healthcare providers or not
@ entirely marginalised poor
Reports excluded (n = 223): (n=10) (n=3)
= Participants were not entirely marginalised = Did not report factors
iqibili poor and no subgroup analysis was . :
Reports assessed for eligibility conduc!eq (n= 99)‘ |nflurenc|ng HBV cz;{ed
=242 = Included infants, children, adolescents, or continuum or reportex
(n= ) pregnant women (n = 28) outcomes pertaining to
= Epidemiology of HBV (n = 33) other healthcare utilisation
— = Did not report factors influencing HBV care (n=5)
continuum or reported outcomes pertaining
to other hepatitis (n = 52)
L = Reviews, theses, letters, guidelines, policy
3 v or opinion papers (n = 9)
= Reports included i : = Insufficient details to determine whether
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Fig. 1 The Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) diagram
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six studies did not specify the number of nonrespond-
ents [28, 34, 35, 37, 38, 40]. In contrast, most studies had
applied appropriate statistical methods, such as multivar-
iate models, to analyse the factors influencing HBV care
among the marginalised poor.

Regarding qualitative studies, one was rated as having
excellent methodological quality [25] while the other had
a quality assessment score of 57%, since findings were not
consolidated by participant quotes, and a lack of coher-
ence existed between data collection, analysis, and inter-
pretations [36].

HBV healthcare utilisation among marginalised poor
populations

Thirteen studies reported rates of at least one HBV vac-
cination dose among marginalised poor populations.
A meta-analysis of the thirteen studies showed a 37%
pooled uptake rate (95% CIL 0.26-0.49, P < 0.001, I* =
99.3%) [23, 24, 27, 28, 30, 33-35, 37-39, 41, 42] (Fig. 2).
Sensitivity analysis showed that the pooled rates of at
least one HBV vaccination dose were not affected by the
removal of any individual study (Supplementary mate-
rial 2). Three studies reported HBV screening rates rang-
ing from 1.5% to 27.5% among immigrants with low
income [26], the underprivileged [16], and poor popula-
tions [40]. The rates of linkage-to-care and HBV treat-
ment after HBV diagnoses among immigrants with low
income were 0% [30] and 15.9% [26], respectively.

Page 22 of 31

Factors influencing access to HBV healthcare services
among marginalised poor populations

A total of 51 influencing factors were identified and
mapped onto the NIMHD research framework (Fig. 3).
The socio-cultural environment domain influencing fac-
tors were the most commonly reported (n = 19), followed
by behavioural (n = 14) and healthcare system domains (n
=11). Each included study reported individual-level influ-
encing factors. The details are interpreted in Fig. 3.

Biological domain

Regarding biological influencing factors, perceived poor
health status [31, 38] and a history of sexually transmitted
diseases, including syphilis [35] and human immunodefi-
ciency virus [26, 34], were associated with HBV vaccine
completion and HBV treatment receipt among marginal-
ised poor populations, including homeless adults, minor-
ity adults with low income, and female sex workers. Poor
health status and experience of disease may increase
awareness of health issues and care-seeking, including
HBYV vaccination and treatment.

Physical/built environment domain

At the individual level, geographic mobility, including
moving to a different region and engaging in seasonal
work, disrupted the HBV care continuum and was the
main barrier to HBV vaccination and treatment among
marginalised poor populations (including female sex
workers and irregular migrants) [23, 28, 36].

Effect %
Study 95% CI Weight
Baars et al., 2009 1 —— 0.63(0.58,0.69)  7.61
Carneiro et al., 2014 - i 0.28 (0.24, 0.31) 7.72
Liu et al., 2016 - 0.28 (0.26, 0.30) 7.75
Magalhaes et al., 2017 - 0.29 (0.25,0.34)  7.68
Mazzitelli et al., 2021 —— 0.09 (0.03,0.15)  7.63
Plugee et al., 2007 - 0.27 (0.23,0.31)  7.70
Ranjan et al., 2019 + 0.68(0.65071) 7.72
Reynolds et al., 2016 - 0.28 (0.24,0.31)  7.71
Shahid et al., 2013 = 0.02 (-0.01,0.05)  7.74
Stein et al., 2010 —+— 0.68(0.63,073)  7.65
Weis-Torres et al., 2020 — 3 0.26 (0.21, 0.31) 7.65
Wouters et al., 2007 3 - 0.57 (0.53, 0.61) 7.70
Xiang et al., 2019 - 0.49 (0.47,0.52)  7.74
Overall, DL (2 = 99.3%, P < 0.000) <> 0.37 (0.26, 0.49)  100.00

T T

-5 0 5

NOTE: Weights are from random-effects model

Fig. 2 Forest plot of the pooled at least one-dose hepatitis B virus (HBV) vaccination rates among marginalize poor populations, applying

a random-effect model
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Fig. 3 Factors influencing hepatitis B virus (HBV) healthcare access among marginalised poor populations mapped onto the National Institute

on Minority Health and Disparities Research Framework. Note: 2lmmigrants with low income, migrants residing in centres for refugees and asylum
seekers, irregular migrants (mainly asylum seekers), minority adults with low income, Vietnamese nail salon workers from underserved communities;
bUnderprivileged people living in shelters, roadside barbers and clients, collectors of recyclable waste, underserved, and residing below poverty
levels; “Factors included in the National Institute on Minority Health and Health Disparity research framework but were not reported in the included

studies of this review

At the interpersonal level, it was noteworthy that
female sex workers employed in erotic show houses
and clubs presented higher odds of not completing the
HBV vaccination schedule compared to those working
on streets, massage parlours, brothels, bars, or squares

[24, 28]. This association might be partially attribut-
able to the higher earnings and turnover rates among
women working in erotic show houses and clubs,
which may induce additional barriers to vaccine com-
pletion, such as lack of time [28].
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At the community and societal levels, high-capacity
shelters (capacity > 160) increased the likelihood of
underprivileged individuals completing HBV screening
by approximately 6.4 times compared to those living in
low-capacity shelters (capacity < 160) [16]. Neverthe-
less, those living in low-capacity shelters might have
closer contact and higher risks of HBV contamination
[16], necessitating additional interventions. In addition,
humanitarian health centres also facilitate HBV treat-
ment and management, especially for irregular migrants
with HBV [36].

Behavioural domain

At the individual level, health behaviours and coping
strategies were associated with HBV healthcare access
among marginalised poor populations. Compared to
inconsistent utilisation, consistent condom use was iden-
tified as a risk factor for non-completion of HBV vaccina-
tion doses among female sex workers and rural migrant
workers [29, 42]. This effect may be associated with the
perception that condom use could protect against HBV,
leading to a lower perceived need for vaccination. Con-
versely, previous testing of HBV or sexually transmitted
diseases were consistently reported as a facilitator for
HBV vaccination and treatment among immigrants with
low income and female sex workers [26, 34]. However,
conflicting results regarding the effects of illicit drug use
have also been reported. Two studies [33, 34] found sig-
nificantly higher odds of HBV vaccination among female
sex workers and female prisoners with a history of injec-
tion drug use. Conversely, previous illicit or injection
drugs use predicted non-completion of HBV vaccination
in the combined effects in other three studies conducted
among female sex workers and homeless male parol-
ees (OR = 1.64, 95% CI: 1.12-2.40, I = 40%, P = 0.189)
(Fig. 4a) [28, 29, 32].

Positive coping strategies, including problem-solving
focus, were positively associated with completing the
HBV vaccination series [35, 38]. Conversely, negative
emotions (e.g. hostility) were negatively associated with
completion among minorities with low income, homeless
adults, and male parolees [32, 35].

At the interpersonal, community, and societal levels,
female sex workers with less than one year of prostitu-
tion experience were less likely to complete HBV vac-
cination doses [24], suggesting a lower perceived risk of
HBYV infection and vaccination need compared to those
with more years of prostitution [23]. Additionally, home-
less adults with over 90 days of residential drug treat-
ment were more likely to complete the HBV vaccination
series than their counterparts who received less than 90
days of treatment [32]. By contrast, those attending self-
help drug treatment programmes were more likely not to
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complete the vaccination programme compared to non-
attendees [31]. Moreover, irregular migrants in Italy and
France with a residence permit for medical reasons had
access to free healthcare, facilitating regular HBV treat-
ment [36].

Socio-cultural environment domain
Sociodemographic factors, including sex, race, immigra-
tion, and prison history, were common individual-level
influencing factors. Among immigrants with low income
and homeless adults, being male consistently predicted
non-completion of the HBV vaccine series, with a com-
bined OR value of 0.68 (95% CI: 0.54—0.87, > = 0%, P =
0.393) (Fig. 4b) [26, 31]. Furthermore, African Americans
[31, 38] and Asian/Pacific Islanders [32] were more likely
to complete HBV vaccine doses than Caucasians. More-
over, immigration status [34, 40], residing in host coun-
tries for less than six months [30], working illegally [36],
and previous psychiatric hospitalisation [32] were nega-
tively associated with HBV screening, lifetime vaccina-
tion, treatment, and follow-up care among underserved
individuals, homeless parolees, female sex workers, and
irregular migrants, such as refugees and asylum seek-
ers. Additionally, no current or previous prison history
was associated with HBV vaccination completion among
homeless adults and female sex workers [33, 38].

However, discrepancies existed between studies
regarding certain demographic variables, including age,
educational level, and HBV healthcare utilisation. Four
studies showed that age was negatively associated with
HBV screening and vaccination among rural migrant
workers, collectors of recyclable waste, and underprivi-
leged people [16, 27, 39, 42]. This may be partially attrib-
uted to the national HBV vaccination plan for newborns
and infants since the 1990s; younger individuals (e.g.
aged 18 to 30 years) were more likely to fall within the
required age for vaccination when the policy was intro-
duced [42]. This contrasts with four other studies, in
which a positive [29, 31, 41] or insignificant [38] corre-
lation between age and HBV vaccination was observed.
Similarly, a meta-analysis of three studies with OR val-
ues showed that a higher education level was associated
with higher odds of rural migrant workers and collectors
of recyclable waste undergoing HBV vaccination com-
pared to those with a primary educational level or those
with less than nine years of education (OR = 1.64, 95%
CI: 1.32-2.03, P = 0%, P = 0.544) (Fig. 4c) [27, 39, 42].
However, two studies showed no correlation or a reverse
correlation between educational level and HBV vaccine
completion [24, 38].

At interpersonal level, studies have yielded mixed
results regarding whether social support was positively
associated with HBV vaccination completion among
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(a) Previous injection drugs utilisation
Q/O
Author OR (95% CI) Weight

1
Magalhes et al., 2017 ; - 219 (1.11, 4.31) 31.62
Mayanja et al., 2019 : 1.06 (0.58, 1.94) 39.91
Nyamathi et al., 2015 ' - 219 (1.07, 4.47) 28.47
Overall, IV (P = 40.0%, P= 0.189) <> 1.64 (1.12, 2.40) 100.00
| |
25 4
(b) Sex %
Author OR (95% CI) Weight
Jung et al., 2010 — 0.73 (0.55, 0.97) 71.05
1
Nyamathi et al., 2009 : 0.58 (0.37, 0.90) 28.95
Overall, IV (2 = 0.0%, P= 0.393) <> 0.68 (0.54,0.87) 100.00
|
1
(c) Education %
Author OR (95% CI) Weight
Liu et al., 2016 —_—— 1.48 (1.12, 1.96) 58.77
Weis-Torres et al., 2020 * 1.98 (1.07, 3.65) 12.14
Xiang et al., 2019 —_— 1.85 (1.24, 2.74) 29.09
Overall, IV (2 = 0.0%, P = 0.544) <> 1.64 (1.32, 2.03) 100.00
I I
.25 4
(d) Perceived HBV risk %
Author OR (95% CI) Weight
Liu et al., 2016 —'v— 1.39 (1.18, 1.65) 65.20
Xiang et al., 2019 —_— 1.40 (1.11, 1.75) 34.80
Overall, IV (2 = 0.0%, P = 0.980) <> 1.40 (1.22, 1.60) 100.00
T T
5 2

Fig. 4 Forest plot of the pooled odds ratio (OR) of influencing factors, including previous injection drug use (a), sex (b), education (c), and perceived
HBV risk (d), on HBV vaccination among marginalised poor populations, applying fixed-effects models

homeless adults and parolees [32, 38]. However, the vac- At the community and societal levels, community pro-
cination status of family members and friends against fessional training programmes, public health campaigns,
HBV may have influenced rural migrant workers to  discrimination and stigma against HBV, and situational
receive the vaccination [42]. issues such as the prison realignment policy were also
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significant factors influencing HBV healthcare access. For
example, a nail technician training programme for Viet-
namese nail salon workers did not convey specific infor-
mation regarding HBV and even spread misinformation
by suggesting that HBV could be prevented by wearing
masks [25]. In addition, owing to the knowledge gaps in
HBYV transmission and fears of infection, HBV discrimi-
nation and stigma (e.g. avoiding close contact with HBV-
infected individuals) still exist within the community,
posing another barrier to HBV care [25]. Vietnamese
nail salon workers expressed that public health cam-
paigns, including leaflets and brochures regarding HBV
in nail salons, churches, and other Vietnamese communi-
ties, would be helpful in increasing HBV awareness and
facilitate access to HBV vaccination [25]. Finally, among
homeless male parolees, those released after the prison
realignment policy were approximately 2.21 times more
likely not to complete HBV vaccination compared to
those released before realignment [32].

Healthcare system
At the individual level, health literacy and beliefs regard-
ing HBV were associated with HBV healthcare utilisation
among marginalised poor populations. Limited health lit-
eracy, including not having heard of HBV and mispercep-
tions about its transmission, symptoms, and prevention
strategies [23, 25], and unawareness of the HBV vaccine,
its costs, and service access [42] precluded Vietnamese
nail salon workers, rural migrant workers, female sex
workers, roadside barbers, and their clients from seek-
ing HBV vaccination. Conversely, higher levels of HBV
knowledge (including knowledge of HBV transmission,
vaccination, and screening tests) increased the likelihood
of rural migrant workers [42] and collectors of recyclable
waste [39] undergoing HBV vaccination by up to 3 times.
Regarding health beliefs, a meta-analysis of two studies
[27, 42] showed that perceived HBV risk and vulnerability
significantly increased the odds of rural migrant workers
undergoing HBV vaccination (OR = 1.40, 95% CI: 1.22-1.60,
P = 0%, P = 0.980) (Fig. 4d). The perceived efficacy [27] of
the HBV vaccine was also associated with HBV screening
and vaccination among immigrants with low income and
rural migrant workers. In contrast, fear of detecting HBV,
the perception of being healthy if asymptomatic [25], and
HBV vaccine distrust [42] precluded marginalised poor
populations from seeking HBV screening, vaccination, and
care. However, the perceived severity of HBV was not sig-
nificantly associated with HBV vaccination [27] and con-
flicting results were found regarding whether self-efficacy
was positively associated with HBV vaccination completion
among rural migrant workers and homeless adults [27, 38].
At the interpersonal level, physician recommendations
were essential for Vietnamese nail salon workers and
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irregular migrants to undergo HBV screening [25, 36].
Otherwise, they might assume that a normal blood test
would include HBV testing and perceive that they are not
infected if the results were normal [25]. Moreover, receiv-
ing information about HBV vaccination programmes
from healthcare professionals increased the odds of sex
workers receiving at least one HBV vaccine dose by up to
4.27 times [23].

At the community level, inaccessibility [42] or incon-
venience of HBV care services, including no free time
and busy working hours [23, 25, 28], were negatively
associated with HBV vaccination and care. According to
Baars et al. [23], fear of needles and forgetting appoint-
ments also discouraged female sex workers from under-
going HBV vaccination [23]. Conversely, more visits to
gastroenterology clinics and prior liver biopsy proce-
dures increased the odds of immigrants with low income
undergoing HBV screening and treatment by 2.6 and 5.4
times, respectively [26].

At the societal level, the cost of HBV vaccine, high out-
of-pocket expenses, and lack of insurance were the main
barriers to HBV vaccination and care among Vietnamese
nail salon workers [25], rural migrant workers [42], and
roadside barbers and their clients [37].

Discussion

This mixed-method systematic review represents the
comprehensive synthesis of HBV healthcare utilisa-
tion and its influencing factors among marginalised
poor populations. The synthesis of 21 studies highlights
a situation in which the pooled rate of HBV vaccination
is merely 37%, and the rates for HBV screening, treat-
ment, and linkage-to-care are less than 27.5%. Guided by
the NIMHD research framework, 51 influencing factors
were identified across biological (e.g. self-rated health
status), physical/built environment (e.g. geographic
mobility), behavioural (e.g. hostile coping strategy),
socio-cultural environment (e.g. immigration, discrimi-
nation, and stigma), and healthcare system (e.g. health
literacy and beliefs about HBV, availability, and accessi-
bility of services) domains. These insights could inform
the development of health education, HBV tracking and
management systems, tailored community outreach pro-
grammes, and human rights-based policy frameworks
to improve HBV healthcare access, ultimately paving
the way for HBV elimination among marginalised poor
populations.

The utilisation of HBV healthcare services among mar-
ginalised poor populations has been inadequately docu-
mented in the literature, with only 21 relevant studies
included in this review. Reaching these populations is
challenging due to logistical constraints, socioeconomic
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instability, and the lack of a robust healthcare infrastruc-
ture, all of which significantly impede systematic data
collection and reporting [8]. According to three included
studies [16, 26, 40], the rates of HBV screening and treat-
ment among these populations were exceedingly low,
with both less than 27.5% and 15.9%, respectively. These
figures fall alarmingly short of the World Health Organi-
zation’s targets for HBV elimination, which aim for 90%
diagnosis and 80% treatment coverage by 2030 [5]. More-
over, this review found that the pooled HBV vaccination
rate with at least one dose was only 37%. These findings
are consistent with those of a previous systematic review
that revealed that referral, follow-up, and initiation of
care for infectious diseases (hepatitis C virus and human
immunodeficiency virus) among marginalised poor pop-
ulations were below 30% [43]. These data underscore the
disparities in HBV protection, diagnosis, and subsequent
linkage-to-care among marginalised poor populations,
all which potentially exacerbate the prevalence of HBV
infection.

In the physical/built environment domain, geographical
mobility emerged as a major obstacle to HBV vaccination
and treatment among marginalised poor populations,
especially migrant workers, irregular migrants, and
female sex workers. Consistent with previous reviews,
geographical mobility precluded marginalised migrant
labourers from accessing health and vaccination services,
leaving them more vulnerable to infectious diseases [44].
These groups often move across regions because of their
illegal immigration status, seasonal working, or financial
constraints [36]. The transient nature of these popula-
tions, along with their unfamiliarity with health systems
in new regions, might obstruct their access to health-
care services, impede the completion of the HBV vaccine
series, and lead to discontinuity in HBV care [23, 28].
Mobility also makes it difficult to track HBV vaccination,
treatment, and care requirements. This highlights that
healthcare delivery and policy reform should be tailored
to the circumstances of mobility among marginalised
poor populations.

Regarding the behavioural domain, this review high-
lights the influence of negative emotional coping strate-
gies, specifically hostility, as a barrier to HBV vaccine
uptake. Consistent with previous literature, hostility is
common among marginalised poor populations and cre-
ates a significant obstacle to healthcare [45]. Individuals
exhibiting hostility demonstrate traits of irritation, cyni-
cism, and mistrust, making them resistant to conforming
to societal norms and complying with healthcare instruc-
tions from perceived authoritative figures, thereby com-
plicating efforts to promote HBV vaccination [45, 46].
The coping strategy of hostility represents a multifaceted
interplay of psychological, social, cultural, and policy
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dynamics that perpetuate negative emotions within mar-
ginalised poor populations [47]. Severe depression, soci-
etal stereotypes (e.g. associating poverty with laziness,
uncleanliness, and criminality), and discriminatory poli-
cies aimed at marginalised groups exacerbate feelings of
hostility and alienation [48, 49]. Future studies should
further identify and address the complex factors that
contribute to hostility among marginalised poor popu-
lations. Holistic approaches and collaborative efforts are
suggested to mitigate hostility and enhance HBV vaccina-
tion among marginalised poor populations.

In the socio-cultural environment domain, migra-
tion status significantly impacts the accessibility of HBV
healthcare for marginalised poor populations. Consist-
ent with previous research [15], immigration presents
a dilemma for healthcare access, particularly among
immigrant sex workers [34] and irregular migrants [36].
Illegal immigration status, absence of a residence per-
mit, unauthorised employment, fear of authorities, and
discrimination for their occupations (e.g. sex work)
make their access to healthcare extremely difficult [50,
51]. Additionally, the scarcity of healthcare person-
nel and limited health resources allocated for irregular
immigrants may further exacerbate the deficit in HBV
healthcare provision [52]. Although few countries (e.g.
the Netherlands and Brazil) have launched HBV vac-
cination programmes accessible to migrant sex work-
ers, access to such care remains hindered by structural
obstacles, including mobility and difficulties with public
transportation [34]. More importantly, disruptions in
federal healthcare systems obstruct HBV treatment and
care for irregular immigrants relocating within the coun-
try for work [36]. Consequently, the incidence of invis-
ible migrants infected with HBV is heightened [53]. It is
imperative for governments and healthcare systems to
intensify their focus on marginalised immigrant groups,
promote HBV screening and vaccination services upon
their arrival in host countries, and implement targeted
outreach programmes to address the complex challenges
in HBV treatment and care faced by these vulnerable
populations.

In the healthcare system domain, significant knowledge
gaps exist regarding HBV among marginalised poor pop-
ulations, affecting their health beliefs and impeding their
engagement with HBV screening and vaccination ser-
vices [23, 25, 39, 42]. Consistent with previous research
[54], many lack comprehension of HBYV, including its
symptoms, transmission modes, and the preventive ben-
efits of HBV vaccination. Some individuals hold misper-
ceptions, believing that HBV spreads through food and
water consumption, or mosquito bites [25]. Such misper-
ceptions can exacerbate fear and stigmatisation linked to
HBYV, leading to hesitancy in seeking screening services
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due to apprehensions about potential stigma following
a positive diagnosis [55]. Additionally, some believe that
HBV transmission occurs only within families, which
diminishes their perceived risk and susceptibility to
HBYV infection, consequently decreasing their likelihood
of seeking HBV screening and vaccination [25]. Con-
sistent with the findings of this review, previous studies
have also shown that marginalised poor populations (e.g.
farmers and migrants with low income) exhibit a limited
understanding of HBV symptoms and often neglect or
delay seeking HBV screening or treatment, even when
displaying overt HBV symptoms, such as scleral jaundice
[56]. Furthermore, marginalised poor populations are
unaware of the existence of the HBV vaccine, lack infor-
mation on where to access vaccination services, and have
doubts regarding its safety and efficacy [42, 54]. Com-
pounded by lower levels of formal education, the popula-
tion encounters challenges in accessing, comprehending,
and utilising information related to HBV prevention and
control [57]. It is imperative to prioritise targeted HBV
education and awareness campaigns and promote immu-
nisation outreach initiatives among marginalised poor
communities.

More importantly, marginalised poor populations usu-
ally have low income and uninsured positions (e.g. road-
side barbers and collectors of recyclable waste), and
healthcare costs, lack of insurance coverage, and high rates
of out-of-pocket payments become major deterrents to
HBYV healthcare access [25, 42]. This echoes the findings of
previous studies that marginalised poor populations have
higher uninsured rates and are inaccessible to affordable
healthcare services [58, 59]. They might struggle to obtain
basic needs (e.g. food, water, and housing), let alone access
non-emergent preventive healthcare measures, such as
HBV screening and vaccination [56, 59]. Additionally,
some marginalised poor populations, including nail tech-
nicians, female sex workers, and rural migrant workers,
face additional challenges due to long working hours, often
extending to seven days a week, making timely scheduling
of HBV healthcare difficult [23, 28]. Disparities in health-
care service access may ultimately lead to delayed HBV
diagnosis, poor treatment, and diminished health out-
comes, which, in turn, increase healthcare costs and finan-
cial burdens among marginalised poor populations and
their families. This perpetuates a vicious cycle that fur-
ther impedes access to HBV healthcare services. A more
equitable health system should be established to guarantee
healthcare coverage, facilitate service access, and empower
supporting organisations to reduce HBV disparities among
marginalised, poor populations.

This review has several limitations. First, although
there was no restriction on the language of publications,
this review only searched English and Chinese language
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databases, potentially missing relevant studies in other
languages. Second, this review did not search for gray
literature, including news, policy statements, and discus-
sion forums, which could have provided valuable insights
into healthcare utilisation among marginalised poor pop-
ulations. Third, heterogeneity was observed in the pooled
analysis of the HBV vaccination rate, which could stem
from variations in study design and populations. This
may have decreased the certainty of the synthesised evi-
dence. Fourth, HBV vaccination status was self-reported
in some included studies [23, 28], potentially introducing
underestimation or overestimation and biasing the esti-
mated HBV vaccination rate in this review. Finally, the
findings of this review should be interpreted with cau-
tion, considering the specific contexts of the included
studies. Variations in the availability of HBV vaccinations,
population demographics, and intervention approaches
among the included studies may have affected generalis-
ability of the findings.

Engagement with HBV healthcare among marginalised
poor populations is poorly documented. A substantial por-
tion of this population remains undiagnosed and untreated,
exacerbating health inequities towards HBV elimination.
Future empirical and modelling research is warranted to
capture the missing data. Multilevel strategies addressing
the social determinants that hinder HBV healthcare access
are also suggested to narrow these inequities.

At the individual level, tailored health education is nec-
essary to dispel misconceptions regarding HBV infection,
including its symptoms, transmission routes, and preven-
tive and treatment measures. To accommodate the low
educational level of marginalised poor populations, uti-
lising digital media and other technologies to disseminate
engaging and easy-to-understand content is suggested
to effectively reach and encourage HBV prevention and
treatment behaviours. At the healthcare system level,
establishing integrated HBV management systems is
essential to address the challenges posed by the high
geographic mobility of marginalised poor populations.
Strategies include implementing mobile health clin-
ics, telemedicine services, and online HBV surveillance
platforms that allow continuous tracking and manage-
ment. Incorporating HBV healthcare services into com-
monly accessed healthcare settings by marginalised poor
populations, such as shelter-based clinics, humanitarian
health centres, and drug treatment facilities, can also
enhance accessibility and continuity of care. At the com-
munity level, bolstering outreach programmes for HBV
screening and vaccination in venues frequented by mar-
ginalised poor populations, such as nail salons, churches,
and ethnic community centres, is essential. Efforts led by
community leaders and supported by non-governmental
organisations to reduce hostility and stigma surrounding
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HBV are critical for improving programme reception
and adherence. At the policy level, a human rights-based
framework is suggested, especially for irregular migrants,
to ensure unfettered access to crucial HBV healthcare
due to their illegal immigration status. Policy adjust-
ments should also address the right to health insurance,
provide complementary HBV screening and vaccination
for special groups (such as sex workers and individuals
from HBV-prevalent regions), and ensure the availability
of ongoing antiviral treatment.

Conclusions

This systematic review, employing a mixed-method
methodology, comprehensively synthesised evidence
regarding HBV healthcare utilisation and its influencing
factors among marginalised poor populations. It identi-
fied significant service access gaps, with rates of HBV
screening, treatment, and linkage-to-care alarmingly
low among vulnerable populations, ranging from 1.5%
to 27.5%. The pooled rate of at least one HBV vaccina-
tion dose barely reached 37%. Through the lens of the
NIMHD research framework, this review identified 51
influencing factors dispersed across multiple domains:
biological (e.g. self-rated health status and sexually
transmitted diseases), physical/built environment (e.g.
distance to health services and geographic mobility),
behavioural (e.g. condom usage and hostile coping strat-
egies), socio-cultural environment (e.g. immigration,
discrimination, and stigma), and healthcare system (e.g.
health literacy and beliefs about HBV, availability and
accessibility of services) domains were identified to influ-
ence the HBV healthcare.

To facilitate HBV elimination among vulnerable popu-
lations, access to HBV healthcare services—from screen-
ing to vaccination, diagnosis, treatment, and follow-up
care—should be enhanced. The findings of this review
suggest a synergistic approach to counteracting these
barriers. This would involve health education initiatives
aimed at debunking HBV misperceptions, establishing
integrated HBV management systems for continuous
tracking and care, tailored outreach programmes geared
towards improving screening and vaccination rates, and
incorporating a human rights-based policy framework to
guarantee unfettered access to essential HBV healthcare
for marginalised poor populations.
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