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Abstract

Background Within China, Hepatitis B virus (HBV) infection remains widely prevalent and one of the major
public health problems. There have been only two previous estimates of its prevalence at the population level

in China, with the latest survey conducted in 2006. A meta-analysis estimated the prevalence of HBV within China
between 2013 and 2017 as 7%. This review provides an updated estimate of HBV prevalence in China from 2018
to 2022.

Methods Systematic searches of literature from January 1, 2018 to December 25, 2022 were conducted in four inter-
national databases (Medline, Web of Science, Embase, Cochrane Database of Systematic Reviews) and three Chinese
databases (CNKI, CBM, and WanFang data). Random-effects meta-analyses were conducted to calculate the pooled
HBV prevalence with 95% confidence intervals in the overall population and subgroups. Publication bias, heterogene-
ity between studies, and study quality were assessed.

Results Twenty-five articles were included in the meta-analysis. The pooled prevalence of HBV infection in the Chi-
nese general population from 2018 to 2022 was 3% (95%Cl: 2-4%). The prevalence of HBV infection was similar
between males and females (both 3%), while rural areas had a higher prevalence than urban areas (3% vs 2%). The
highest prevalence of HBV was reported in the eastern provinces (4, 95%Cl: 2-6%). The HBV prevalence of people
aged >18years old (6, 95%Cl: 4-8%) was higher than people aged < 18years old (0, 95%Cl: 0-1%).

Conclusion Compared to the previous meta-analysis prevalence in 2013-2017, the updated meta-analysis esti-
mated prevalence of HBV infection (3%) from 2018 to 2020 showed a decreasing trend, suggesting China had moved
into a lower intermediate epidemic area (2-5%). However, the prevalence of HBV in rural areas and eastern regions
was still higher than the national average. People aged >18years old showed a higher HBV prevalence. HBV preven-
tion should be prioritized in the highest-prevalence areas and high-risk populations. Due to heterogeneity in data
collection methods among studies, there remains a need for systematic surveillance of nationwide HBV prevalence.
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Background
Hepatitis B virus (HBV) is a leading cause of liver cancer,
with an estimated 296 million people living with chronic
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for 820,000 deaths in 2019 [2]. HBV infection is most
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prevalent in Africa, with a prevalence rate of 8.83%, fol-
lowed by the Western Pacific at 5.26% [3]. Definitions of
global prevalence rates for HBV are separated into four
categories: high (> 8%), intermediate (5-7.99%), medium-
low (2—4.99%), and low HBV endemic (<2%) prevalence
[4-6].

China has been reported to have a relatively high prev-
alence of HBV, although during the past 30years, the
prevalence of HBV infection showed a decreasing trend
in China. Two population-level surveys of HBV infec-
tion rates in Chinese people aged 1-59 showed that the
prevalence of HBV decreased between 1992 and 2006
from 9.75% in 1992 to 7.18%. Additionally, a downward
trend was identified among people aged 1-29, from
10.1% in 1992 to 2.6% in 2014 [7]. Over this period, the
HBV immunization programs were credited with the
observed reductions in HBV prevalence [8]. Estimates
on the HBV prevalence in China remains unclear, as
previous meta-analyses have found high heterogeneity
in reported prevalence across studies [9]. An explana-
tion for the high variability in prevalence among studies
could be different in population types. For example, in
one survey, the prevalence of HBV among Chinese preg-
nant women was estimated to be 6.17% [10], compared
to another survey was 3.3% [11]. Within China, there are
still sub-groups exhibiting a higher risk of HBV infection.
A previous meta-analysis estimated the HBV prevalence
in China as 6.89% during the period between 2013 and
2017 [9]. Approximately 90% of those infected HBV cases
were adults aged 20years and over. The prevalence rate
was higher in males compared to females, higher in rural
areas than in urban areas, and higher in western regions
than in central and eastern regions. The same meta-anal-
ysis investigated geographical differences within China
and estimated the prevalence rates in western China
were 8.9%, followed by eastern China (6.2%) and central
China (5.2%) [9]. The last synthesis of data describing
nationwide HBV prevalence was published in 2017. We
performed an updated systematic review and meta-anal-
ysis to identify new studies published since 2018 and to
describe trends in HBV prevalence in China.

Methods

Search strategy

This article was conducted according to the Preferred
Reporting Items for Systematic Reviews and Meta-Anal-
yses (PRISMA) statement guidelines [12]. The protocol
of this systematic review was registered in the Interna-
tional prospective register of systematic reviews (PROS-
PERO), National Institute for Health research (Number:
CRD42023396671). This review provided an update on
the findings of a previous systematic review [9]. Only
articles published from January 1, 2018 to December
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25, 2022 were retrieved. Databases searched included
four international databases (Medline, Web of Science,
Cochrane Database of Systematic Reviews, and Embase)
and three national databases (China National Knowledge
Infrastructure (CNKI), Chinese Biomedical Database
(CBM), and WanFang Data). All included search terms
used for each searched database were reported in the
Additional file 1.

Inclusion and exclusion criteria

All articles that reported cross-sectional studies on the
general population tested for HBsAg in different regions
of China were included. As this was an updated system-
atic review from a previous systematic review cover-
ing up to 2017 [9], only articles published and covering
data from 2018 and 2022 were included. The inclusion
criteria were restricted to original research articles writ-
ten in English or Chinese. Studies were limited to those
recruited using random sampling approaches to mini-
mize the risk of section bias in the estimates of HBV
prevalence rates. We only retained studies with sample
sizes above 800 participants, as this was estimated by
the review team to be a reasonable sample size for pop-
ulation-level studies and to minimize bias from smaller
studies on the pooled HBV prevalence. To ensure the
validity of our meta-analysis findings, the surveillance
reports were excluded due to insufficient reporting of
data sources and variations in data collection methods
or statistical approaches across different reports. In this
article, the proportion of participants with a positive
HBsAg positive result was determined as the criteria for
HBV cases. The exclusion criteria were the following: (1)
conference abstracts, case reports, surveillance reports,
and systematic reviews or meta-analyses; (2) study
designs with non-random sampling; (3) studies that did
not report the positive rate of HBsAg; (4) sample sizes of
less than 800 people; (5) study populations co-infected
with, Hepatitis C Virus (HCV) or Human Immunodefi-
ciency Virus (HIV). While we excluded review articles,
the citations of identified systematic reviews or meta-
analyses were examined for additional eligible studies.

Screening, data extraction and quality assessment

Articles were screened independently by the primary
reviewer and at least one secondary reviewer, with
all conflicting decisions agreed up between review-
ers. After the title and abstract were screened, the full
text was screened, with the study characteristics of the
included article extracted. Study characteristics included
author, publication year, the number of HBV positive
cases, sample size, geographical regions surveyed (prov-
inces, autonomous regions, or municipalities), urban/
rural status, sex, age groups, HBV testing method (e.g.
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Enzyme-Linked Immunosorbent Assay) of the included
papers.

The Cross-Sectional/Prevalence Study Quality Assess-
ment Forms which were recommended by the Agency
for Healthcare Research and Quality (AHRQ) [13] were
used to assess study methodological quality. The AHRQ
(Additional file 2: Table S1), consisted of 11 items, of
which 10 questions related to cross-sectional studies.
The 11th question designated for longitudinal data stud-
ies was not applicable in this review, so it was excluded.
Items 1 to 10 were graded was scored using 3 options:
Yes, No, and Unclear. If the answer was Yes, the item got
1 point, and if the answer was No or Unclear, the item got
0 points. The AHRQ was scored using a sum score of the
first 10 items, with higher scores indicating higher levels
of methodological quality.

Statistical analysis

All statistical analyses were conducted using R software
version 4.2.3 [14]. The primary analysis estimated the
pooled prevalence of HBsAg positive cases, reported as
a percentage with the 95% confidence interval (95% CI)
using a random-effects meta-analysis. In subgroups anal-
yses, pooled prevalence rates were assessed within pre-
specified subgroups by sexes, different regions, urban/
rural status, and age groups. Subgroup analyses were
conducted in different regions. According to the National
Bureau of Statistics [15], Mainland China was divided
into four major regions based on economic develop-
ment zones, namely the eastern, central, western, and
northeast regions. For subgroup analysis of sexes were
separated into males and females. For subgroup analysis
of urban/rural status, we described this according to the
rural/urban distinction of the original included literature.
Rural and urban areas in the original included literature
were divided according to the National Bureau of Statis-
tics of China [16]. For subgroup analysis of age groups,
we divided the age groups into two parts which are peo-
ple aged <18years old and aged >18years old. The divi-
sion of the age groups mainly based on a nationwide
HBV vaccination program 18years ago in China in 2005,
providing free HBV vaccine to all newborns [17]. This
division allowed us to intuitively analyze the comparison
between different age groups.

Magnitude of heterogeneity was estimated by I I
>50% indicated high heterogeneity. Sources of hetero-
geneity were investigated within prespecified subgroup
analysis of different regions, urban/rural status, sexes,
and age groups, which were extracted from the included
articles. Publication bias assessment was tested by Egger’s
test and funnel plot. The Freeman-Tukey double arcsine
transformation was applied in funnel plot analysis to sta-
bilize variance and improve result accuracy [18]. Egger’s
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test, through linear regression analysis of the funnel plot,
determined the presence of publication bias, with a P
value greater than 0.05 indicating no significant bias [19].

Results

Across the seven searched databases, a total of 1418 arti-
cles published in English and 1883 articles published in
Chinese were retrieved. After removing duplicate arti-
cles (691 Chinese and 528 English respectively), there
were 2082 articles remaining. Of retrieved articles, 2026
(61%) articles were removed after title and abstract
screening, and further 31 articles were removed during
the full text screening. Finally, a total of 25 (1%) articles
were included in this review (Fig.1). The characteristics
of all the included articles [20—44] were shown in Table 1
and the characteristics of age groups were shown in the
Additional file 3.

All included studies accounted for a total sample size
of 99,816 participants with a total number of HBsAg
positive cases of 3016 (3%). The largest study sample size
included in this review included 21,177 participants and
the smallest included 836 participants. In terms of quality
assessment, all the studies (100%) had a total quality of
more than 4 points, 14 (56%) studies had a total quality of
5 points, and one article (4%) had a total quality of more
than 5 points (Additional file 4: Table S3).

Prevalence of HBV infection in the general population
The prevalence of HBsAg positive in China from 2018 to
2022 was 3% (95%CI, 2—-4%) (Fig. 2). The highest preva-
lence was reported in Jiangxi Province (Central China),
with a prevalence rate of 8% (95%CI, 7-9%) [41].
Heterogeneity of the meta-analysis was substan-
tial above the I> =50% cutoff (> =99%, P<0.01). Based
on the funnel plot displaying a moderately symmetri-
cal distribution of studies across the funnel (Fig. 3) and
Egger’s test (Fig. 4) for the prevalence of HBV infection
(P=0.35), there was little evidence of possible publica-
tion bias among all studies.

Subgroup analysis of HBV infection according to sexes,
regions, urban/rural status, and age groups

Table 2 displays the results of the subgroup analysis. In
the subgroup analysis of sexes, HBsAg positive cases
in males were reported in 16 articles and females was
reported in 17 articles. The prevalence of female (3,
95%CI: 2, 4%) was similar to male (3, 95%CI: 2, 5%). The
heterogeneity within both analyses of sexes remained
substantial (> =97 and 98%, respectively).

In the regional subgroup, HBsAg positive cases in east-
ern provinces were reported in 8 articles, western prov-
inces were reported in 10 articles, and central provinces
were reported in 6 articles. The eastern region (4, 95%Cl:
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2-6%) had the highest prevalence, followed by the cen-
tral region (3, 95%CI:1-6%) and the western region (2,
95%CI: 1-4%). Heterogeneity within the analysis of the
eastern, central, and western regions remained substan-
tial (> =99% in each region). None of the included arti-
cles in this meta-analysis reported on HBV prevalence
within the northeast region (as shown in Fig. 5).

As for the subgroup of urban/rural status, HBsAg posi-
tive cases in urban status were reported in 5 articles and
rural status were reported in 6 articles. The prevalence
in urban (2, 95%CI: 0-5%) was lower than that in rural
(3, 95%CI: 1-6%). The heterogeneity was substantial at
I* =97 and 98%, respectively.

As for the subgroup of age groups, HBsAg positive
cases in people aged >18years old were reported in 14

articles and people <18years old were reported in 17
articles. The prevalence of people aged >18years old (6,
95%CI: 4—8%) was higher than people aged less < 18 years
old (0, 95%CI: 0—1%). Heterogeneity in both age groups
remained substantial at /* =98 and 89%.

Discussion

We systematically evaluated peer-reviewed studies pub-
lished in English or Chinese describing HBV prevalence
in China from 2018 to 2022 to provide an updated meta-
analysis from a previous meta-analysis. Using data from
25 included studies, our meta-analysis found the pooled
prevalence of HBV was 3%, suggesting that China now
has gone from a higher-intermediate to a lower-inter-
mediate prevalence country over the past decade [5, 6].
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Fig. 2 Forest plot of HBV prevalence in the general population from 2018 to 2022

In the subgroup analysis, we found that HBV prevalence
was similar between males and females. The prevalence
of HBV appeared to be higher in the eastern regions
compared to other regions and higher in rural areas
compared to urban areas. After comparison between
the people aged <18years old and those aged >18years
old, people aged >18years old had the higher HBV
prevalence.

The previous 2017 meta-analysis describing HBV prev-
alence in China included a total sample size of 5,422,405
individuals across 27 studies, including four large nation-
wide studies with participants from all 31 provinces [9].
In contrast, our meta-analysis included 99,816 individu-
als across 25 studies, all of which were local or regional
studies and none were conducted at the national level.
The absence of nationwide studies in our meta-analysis
may limit the generalizability of our findings to the entire
country. In the earlier review, 16 studies included rural
HBYV prevalence and 10 reported urban prevalence [9]. In
this presented review, there were 6 studies on rural prev-
alence and 5 studies on urban prevalence. This presented

review had fewer studies on the prevalence of HBV in
rural and urban areas, which would lead to a reduction
in HBV prevalence in rural and urban areas. However,
we found a comparable amount of studies reporting on
both rural and urban areas, which enhanced the compa-
rability of our findings for rural and urban areas in our
meta-analysis. The previous review (16 studies) [9] had
more studies conducted within the eastern region of
China compared to the current review (8 studies). This
may potentially restrict the generalizability of our find-
ings regarding HBV prevalence in the eastern region. The
previous 2017 meta-analysis divided the age groups into
9 groups but in our meta-analysis, we only had two age
groups. However, we both found the prevalence of HBV
increased with age.

Our meta-analysis and previous meta-analysis identi-
fied similar prevalence of HBV in both males and females.
Compared to the previous meta-analysis, it appears the
prevalence rates of HBV in both men and women have
decreased. Since 2012, universal screening for HBsAg
in pregnant women has been implemented per national
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Fig. 3 Bias assessment funnel plot of studies reporting HBV prevalence in China from 2018 to 2022

policy in China, leading to improved detection and treat-
ment rates for women [45]. Previously, it was shown that
males had a higher risk of contracting HBV [46]. Other
investigations on sex and risk of HBV attributed to males
relatively greater exposure to sexually transmitted risk
factors, such as men who have sex with men and per-
sons with multiple sexual partners to increased preva-
lence of HBV compared to females [47, 48]. However, in
recent years, this higher prevalence compared to females
appears to have decreased, likely due to increased aware-
ness and access to preventative healthcare [49, 50].

In our subgroup analysis, the prevalence of HBV was
highest among studies in the eastern regions of China.
However, the 2013-2017 data showed that the western
region had the highest prevalence, while both studies
indicated the central region had the lowest prevalence.
There are several possible reasons why our analysis and
the 2017 review identified different patterns in HBV
prevalence by region. In recent years, large-scale popu-
lation migration has occurred, with Chinese eastern
coastal areas seeing increasing rates of migration to those
regions [51]. According to the ‘National Survey Report on
Migrant Workers in 2018; there was a net inflow of 53.98
million rural migrant workers into the eastern region
[51]. As a result of the large-scale migration, a substantial

number of HBV carriers, infected individuals, and those
without HBV antibodies could have migrated to those
areas. A survey collecting data on the prevalence of HBV
among rural males aged 21-49 in China from 2010 to
2012 revealed an HBsAg positive prevalence of 6% and a
26% prevalence rate of HBeAg (indicative of high suscep-
tibility of infection) [52]. Inequalities in access to medical
care in different regions may lead to poorer medical test-
ing levels in underdeveloped areas, making HBV surveys
challenging [53].

Both this meta-analysis and the previous meta-analysis
reported a higher prevalence in rural areas compared to
urban areas. Reduced health literacy about HBV, poorer
access to HBV treatment and disparities in HBV vaccina-
tion coverage among rural residents may account for this
observed increased prevalence. In 2015, the World Health
Organization recommended that the management of
HBYV infection should involve connecting individuals to
care through the process of detection and diagnosis [54].
However, in a survey of chronic hepatitis B (CHB) among
rural Chinese women, nine out of 10 women with CHB
were unaware of their infection status, within this survey
7.4% required antiviral treatment, only 0.22% received
treatment, and 29% of women with CHB also tested
positive for HBeAg (indicating high infectivity) [55, 56].
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Fig. 4 Egger’s test
Table 2 Sub-group meta-analysis of studies from 2018 to 2022
Sub-groups Numbers Prevalence (%) 95%CI (%) P-value Egger’s test
of Study P-value
Region
Eastern 8 (2, 6%) 99 P <001 -
Middle 6 (1,6%) 99 P<0.01 -
Western 10 (1, 4%) 99 P<0.01 017
Sex
Male 16 (2, 5%) 98 P<0.01 0.12
Female 17 (2,4%) 97 P<0.01 0.06
Urban/Rural
Urban 5 (0, 5%) 97 P<0.01 -
Rural 6 (1,6%) 98 P <001 -
Age groups
>18years old 14 (4, 8%) 98 P <001 0.04
<18years old 17 (0, 1%) 89 P<0.01 048

Compared to urban population, there is generally a lack
of widespread health education and awareness regard-
ing HBV, leading to a higher prevalence of HBV among
rural residents [57]. Furthermore, since HBV vaccines in
China are not provided free of charge for adults, urban

residents are typically more capable of affording vacci-
nation compared to the rural people [58, 59]. To address
this, the Chinese government began providing free vacci-
nation to newborns and children since 2005, resulting in
a significant increase in vaccine coverage rates [60]. This
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Fig. 5 The frequency of occurrences for each province, autonomous regions, and municipalities in the included literature in the meta-analysis

increase was identified in both urban areas, where cov-
erage reached 95%, and rural areas, where coverage rates
climbed to between 84 and 97% [61].

The prevalence of HBV varied in different age groups.
In our meta-analysis, the age group with higher preva-
lence was people aged >18years old, while the age group
with lower prevalence was those aged <18years old (6
and<1% respectively). This result indicated that the
prevalence of HBV may increase with age, which was
concurrent with the results in the 2017 meta-analysis
[9]. Possible reasons for this result include changes in

vaccination policies for younger age groups and improve-
ments in screening practice. The HBV vaccine has been
available in China since 1982 [17], but there has been
limited availability [62], with varying vaccination rates
among different regions of China [60], partially due to
vaccine pricing [63]. These reasons led to the vaccination
rate of HBV in regions of China being limited since the
vaccine was introduced. The Chinese government has
implemented a nationwide HBV program, introduced
in 2005, that provides vaccines free of charge to all neo-
nates, leading to a rapid increase in HBV immunization



Bai et al. BMC Infectious Diseases (2024) 24:211

coverage among young children [17]. Therefore, the
changes in HBV vaccine policies over different years
could account for the differences in prevalence that were
observed in aging. Detection through screening has also
increased over recent years, nucleic acid amplification
testing (NAT) was included in routine donor screenings
in 2010 [64] and this practice was expanded nationwide
in 2014 [65]. Full coverage of NAT in all blood stations
substantially improved blood safety and prevented trans-
fusion-transmitted infections, including HBV [66].

Over the past 30years, numerous strategies address-
ing HBV have been implemented within China and
the prevalence of HBV has been declining during this
period. The Chinese government allocated funds for
newborn vaccination and procured national immuniza-
tion vaccines and syringes between 1992 and 2005 [8].
A catch-up vaccination campaign for children under
15years old vaccinated approximately 68 million chil-
dren was conducted between 2009 and 2011 [67].
Pregnant women and patients undergoing medical pro-
cedures were required to be screened for HBV. A pre-
pregnancy health screening program was launched in
2010, offering free HBV serological testing to couples
of childbearing ages, and expanded nationwide in 2013
[68]. As a result, HBV three-dose vaccine and timely
birth-dose coverage in China have achieved the tar-
geted service coverage of 90% for elimination of HBV in
2015 [68]. China has made significant strides in reduc-
ing HBV prevalence, but internationally, the prevalence
remains relatively high compared to other countries. In
England [69] and Canada [53], the general population’s
prevalence of HBV is low at 0.5-1.0%, and in North-
ern Europe, it is less than 0.1% [53]. Both current and
previous analyses noted high prevalence in rural areas,
which could be due to unequal distribution of medical
resources, varying diagnostic capabilities, and lack of
free adult HBV vaccination [53]. Further researchers
can focus on reducing vaccination for hard-to-reach
populations through improving medical service cov-
erage and reducing health inequalities. Wider imple-
mentation of a more comprehensive HBV vaccination
program for adults, especially those living in less eco-
nomically developed areas, could also address the
higher infection prevalence among older age groups.
It is also important to improve diagnostic capacity and
provide timely treatment for HBV patients in order to
reduce the prevalence of HBV.

This systematic review had some limitations. First, the
heterogeneity of meta-analysis was high. Subgroup anal-
ysis was used to identify potential sources of heteroge-
neity and provided data on HBV infection rates among
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sub-groups. However, heterogeneity in the subgroup
analysis did not decrease substantially. Additionally,
due to the lack of national-scale surveys, the results of
the meta-analyses may not reflect the true prevalence of
HBYV in the general population in China. Moreover, only
cross-sectional studies that reported HBV prevalence
were analyzed in this meta-analysis. Therefore, this anal-
ysis does not report HBV incidence and cannot evaluate
which public health programs may have contributed to
observed decreases in HBV prevalence. Further research
may consider other factors that may explain the source of
high heterogeneity among studies on HBV prevalence in
China. One way to address this is to use individual-level
data from a large population across China. The pro-
vincial and city scale surveys of HBV prevalence in the
general population in China could be expanded, where
possible. Only the prevalence of HBV in the general
population was studied in this study, and the preva-
lence of HBV in people within special disease groups
or high/low-risk groups may be investigated in further
studies.

Conclusion

This meta-analysis of currently available evidence from
2018 to 2022 indicates that China has experienced a
decline in HBV prevalence, transitioning from a higher
intermediate area to a medium-low epidemic level. How-
ever, in the subgroup analysis by different regions and age
groups, the prevalence of HBV showed significant differ-
ences, especially among populations in rural areas and
people aged >18years old, where the prevalence of HBV
was higher. This suggests that in the future, HBV preven-
tion focus should be on the highest-prevalence areas and
high-risk populations. No nationwide studies were iden-
tified in this meta-analysis from 2018 to 2022, there is a
need for more systematic estimates of nationwide HBV
prevalence.
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