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Background Hepatitis B virus (HBV) infection is a serious global health problem and China has the largest disease
burden. Literatures focusing on economic-related inequalities in HBV infection among pregnant women are scarce.
We aimed to quantify the economic-related inequalities and the change over time in HBV infection among pregnant
women in mainland China from 2013 to 2020 to inform strategies considering economic-related inequalities.

Methods We used national cross-sectional secondary data of pregnant women in 30 provinces from the National
Integrated Prevention of Mother-to-Child Transmission of HIV, Syphilis and Hepatitis B Programme (iPMTCT Pro-
gramme) from 2013 to 2020. We calculated concentration index and adjusted difference between the rich and the
poor in the multivariable generalized estimating equation (GEE) model to measure economic-related inequality,
after adjusted other risk factors.

Findings In this study, a total of 115,789,148 pregnant women of mainland China from 2013 to 2020 were included,
the overall hepatitis B surface antigen (HBsAg) prevalence was 6.27% (95%CI: 6.26%-6.28%). The curve lay above
the equality line, with the negative value of the concentration index of -0.027, which indicated that economic-related
health disparities exist in the distribution of HBV infection and the inequality disadvantageous to the poor (pro-
poor). The concentration index showed a trend of fluctuating decline, indicating that economic-related inequalities
in HBsAg prevalence were narrowing. The adjust difference between counties with lowest economic level and coun-
ties with highest economic level (reference group) were 46.3% in HBsAg prevalence (all p<0.05) in the multivariable
GEE model, after controlling other confounders. A significant dose-response relationship was observed between low
economic level and high HBsAg prevalence that the adjust difference increased from 15.6% (aOR=1.156, 95% CI:
1.064−1.257) in the high-economic group to 46.3% (aOR=1.463, 95% CI: 1.294−1.824) in the lowest-economic
group, compared with the highest-economic group. The association between low economic level and high HBsAg
prevalence was stable in the sensitivity analysis.

Interpretation HBV infection was more concentrated among population with lower economic status. Economic-
related inequalities in HBV infection decreased in the past decade. Our findings highlight the importance of devel-
oping equity-oriented policies and targeted interventions to reduce HBV infection among the poor and hard-to-reach
populations to achieve the 2030 HBV elimination goals on time.
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Research in context

Evidence before the study

We searched PubMed and ScienceDirect for reports
published in English or Chinese before January 1, 2022,
with the terms “hepatitis B virus”, “China”, “economic”,
“inequality”, and “pregnant women”, to assess any
research reporting economic-related inequalities in
hepatitis B virus infection among pregnant women in
China. We identified no national survey that reported
economic-related inequalities in hepatitis B virus (HBV)
infection among pregnant women in China.

Added value of this study

In this study, we assessed the economic-related inequal-
ities and the change over time in HBV infection among
pregnant women in mainland China from 2013 to 2020
to inform strategies considering economic-related
inequalities. To our knowledge, this is the first study
that assessed economic-related inequalities in HBV
infection among pregnant women in China from 2013
to 2020. Our findings showed that HBV infection was
more concentrated among population with lower eco-
nomic status and economic-related inequalities in HBV
infection decreased in the past decade.

Implications of all the available evidence

It is important to continue and optimize national pro-
grammes on prevention and treatment of hepatitis B to
reduce economic-related inequalities in hepatitis B virus
infection from a life cycle perspective. Our findings
highlight the importance of developing equity-oriented
policies and targeted interventions to reduce HBV infec-
tion among the poor and hard-to-reach populations to
achieve the 2030 HBV elimination goals on time. Future
research should explore the effective strategies to
reduce economic-related inequalities in hepatitis B virus
infection.
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Introduction
Hepatitis B virus (HBV) infection is a serious global
health problem. According to the WHO, it is estimated
that 296 million people were living with chronic hepati-
tis B infection in 2019, with 1.5 million new infections
each year and causing 820,000 deaths annually due to
chronic liver diseases, such as cirrhosis and liver can-
cer.1 In 2016, the World Health Assembly adopted the
first Global health sector strategy on viral hepatitis,
which sets targets (reducing new infections by 90% and
HBV-related mortality by 65% in 2030 compared to the
2015 baseline) on combating hepatitis that aligned with
those of the Sustainable Development Goals and
highlighted the critical role of universal health coverage.
In 2021, the 74th World Health Assembly adopted a
previous decision of the Executive Board to request that
Global Health Sector Strategies on HIV, viral hepatitis
and sexually transmitted infections are developed for
the period 2022−2030. Countries are trying their best
to achieving the global hepatitis elimination targets
countdown to 2030 under the Sustainable Development
Agenda but still face challenges.2,3

Among all the transmission routes, the virus is most
commonly transmitted from mother to child during
birth and delivery, especially in high and intermediate
endemic areas.1 It is well-known that neonates who
infect with HBV at birth are at 95% risk of developing
chronic infection and at 15%−40% risk of developing
cirrhosis and liver cancer.4 Besides this route, contact-
ing with blood or other body fluids during sex with an
infected partner can also transmit the virus.1,5 Thus,
pregnant women are the key population on prevention
of transmission to child and uninfected partner.

The prevalence of HBV infection varies greatly
between countries and even within a country.6-8 Most
previous studies reported the prevalence and risk factors
of HBV infection in the general population or specific
population, for example pregnant women,9 HIV/AIDS
patients,10 HCV patients,11 or health care workers.12 It is
important to recognize that national average data on
HBV infection are inadequate measures for monitoring
and evaluation the progress of global HBV elimination
targets given the within-country inequalities. For exam-
ple, in China, HBV infection varied from 0.3% in the
general population aged 1−4 years to 4.4% in the popu-
lation aged 15−29 years in 2014,7 and varied from
2.40% to 17.60% in different provinces among preg-
nant women in 2015.13 China launched a major health-
care reform in 2009 and pledged to provide all citizens
with equal access to basic health care with reasonable
quality and financial risk protection.14 It has made sub-
stantial progress in improving equal access to care and
enhancing financial protection, especially for people of
a lower socioeconomic status.14 According to the
National Health Statistical Yearbooks in China, the
number of licensed doctors and nurses per 1000 popu-
lation has continuously increased from 4.25 in 2009 to
7.57 in 2020. However, gaps remain in quality of care,
control of diseases, and efficiency in delivery.14 The
inequality on preventing HBV infection to achieve uni-
versal health coverage is of great concern. Some litera-
tures have reported the association between poor
maternal-and-child health and the level of inequality,
especially for economic-related inequality.15,16 However,
literatures focusing on economic-related inequalities in
hepatitis B virus infection among pregnant women are
scarce.

In the present study, we aimed to quantify the eco-
nomic-related inequalities in hepatitis B virus infection
among pregnant women in mainland China, to provide
baseline data on understanding current status in
inequalities. We also assessed the change of economic-
related inequalities over time from 2013 to 2020, to
inform targeted strategies considering economic-related
www.thelancet.com Vol 49 Month July, 2022
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inequalities in curbing HBV infection to achieve the
2030 HBV elimination goals on time.
Methods

Data source
The HBV-related secondary data used in this study was
from the Management Information System of the
National Integrated Prevention of Mother-to-Child Trans-
mission of HIV, Syphilis and Hepatitis B Programme
(iPMTCT Programme) from 2013 to 2020 in mainland
China. The program was started in 2011 in 1156 (41%)
county-level administrative units (briefly, counties) to pre-
vent the PMTCT of Hepatitis B13,17 and was funded by the
Government of China. Since 2015, the National iPMTCT
Programme has expanded to all the 2856 counties in
mainland China.18 Detailed design, organization, and
implementation of this program are described
elsewhere.17,19,20 Briefly, all the health-care facilities which
provided antenatal care, labor or delivery services in main-
land China were required to participated in the program
following the protocol and implementation plan of the
national iPMTCT Programme issued by the National
Health Commission. Hepatitis B surface antigen (HBsAg)
was required to be tested among pregnant women during
antenatal care according to the standardized procedures.
Aggregated data on HBV infection among women access-
ing antenatal care services were reported through the sys-
tem on a monthly basis. The entry of data was done at
county level. The quality of data was re-checked at higher
administrative levels, following the national protocol and
guidelines. All the HBV data were collected by the Man-
agement Information System, a routine reporting system
of the National iPMTCT Programme.20

Other data was from the National (Health) Statistical
Yearbooks in China from 2013 to 2020. We extracted
county-level and province-level economic status, socio-
demographic status, health resource, and healthcare fac-
tors from the statistics yearbooks, including GDP per
capita, proportion of female illiterates aged 15 years or
over, proportion of total health expenditure in GDP,
number of licensed doctors and nurses per 1000 popu-
lation, proportion of maternal systematic management,
and number of livebirths per 10 000 population.

In the present study, we included all the pregnant
women who were tested for hepatitis B surface antigen
(HBsAg) in the National iPMTCT Programme from
2013 to 2020. Peking University institutional review
board (IRB) waived ethical review for the analysis of sec-
ondary aggregated data. Patient consent were obtained
in the National iPMTCT Programme. From 2013 to
2020, there were 122.67 million pregnant women in
mainland China. Among them, there were a total of
115.79 million (94.39%) pregnant women tested for
HBsAg in the National iPMTCT Programme during
2013−2020, who were all included in the final analysis.
www.thelancet.com Vol 49 Month July, 2022
Measures of HBV infection
During antenatal care, pregnant women were tested for
HBsAg. Enzyme-linked immunosorbent assays (ELISA)
was recommended to detect seropositivity of HBsAg in
pregnant women following the implementation plan for
the National iPMTCT Programme. All the serological tests
were conducted at the local qualified hospital laboratories
as routine medical services. An External Quality Assess-
ment (EQA) was conducted every year by the National
Center for Clinical Laboratories for quality control.

HBV infection was defined as being tested seroposi-
tive for HBsAg in this study.2,19 According to the WHO,
endemicity of HBV infection were defined by the preva-
lence of HBsAg as low endemic (< 2%), lower interme-
diate endemic (2−4.99%), higher intermediate
endemic (5−7.99%) and high endemic (≥8%), which
were consistent with previous studies.6,21
Measures of economic-related inequality
We assessed the economic-related inequality in HBV
infection by calculating concentration index (C) and Lor-
enz curve.22,23 In this study, the distribution of HBV
infection was examined by economic status quintiles.
Economic status was defined by dividing GDP per capita
into quintiles (lowest, low, middle, high, highest). The C
is defined as twice the area between the concentration
curve and the line of equality. The Lorenz curve is
obtained by plotting the cumulative percentage of HBV
infection (Yaxis) against the cumulative percentage of the
population ranked by economic status (X-axis). The C
can be calculated using the following formula24

C ¼ 2

m � cov h; rð Þ
where h refers to the health outcome (HBV infection), m
is the mean of h, and r denotes the fractional rank of indi-
viduals in the distribution used (economic status quin-
tiles). The concentration index ranges between �1 and
+1. A value of zero for concentration index represents
absolute fairness and there exists no economic -related
inequality. If the concentration index takes a negative
value, indicating HBV infection is more concentrated
among poor people (pro-rich). Conversely, if concentra-
tion index is a positive value, it indicates that HBV infec-
tion is more concentrated among rich people (pro-poor).

Besides concentration index (C) and Lorenz curve,
we calculated adjusted difference between the highest
economic level (reference group) and other groups of
economic levels (lowest, low, middle, or high) in the
multivariable generalized estimating equation model to
measure economic-related inequality, after adjusted
other risk factors.
Statistical analysis
The total prevalence of HBsAg and its 95% confidence
intervals (CIs) was calculated as well as by different
3
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sociodemographic status, health resource, and health-
care characteristics groups. In the univariable analysis,
nonparametric tests were used to compare the demo-
graphic status, health resource and healthcare character-
istics by different economic status. Trends of HBsAg
prevalence from 2013 to 2020 were calculated by
Cochran-Armitage test for trend. The prevalence of
HBV infection in different regions were compared by
Chi-square tests. To show the trend and annual change
over a specified time interval, we further calculated the
estimated annual percentage change (EAPC). A regres-
sion line was fitted to the natural logarithm of HBV
prevalence using the formula: y = a+ bx + e, where x is
calendar year and y refers to ln (HBsAg prevalence).
EAPC was calculated as 100 £ (eb- 1) and its 95% CIs
were calculated. If the EAPC estimation and its 95%
CIs were both > 0 (or both < 0), HBV prevalence was
indicated to be in an increasing trend (or a decreasing
trend) in the given time interval. Concentration index
was calculated and Lorenz curve was drawn to examine
the economic-related inequality in HBV infection.

In the multivariable analysis, generalized estimating
equation (GEE) models were applied to estimate the
association between economic-related inequality and
HBV infection, which dedicated for analysis of longitu-
dinal data with repeated measures over time. We used
the GEE model with a negative binomial distribution
and log link function to control for the skewed nature of
variables. We calculated adjusted association (adjusted
odds ratio, aOR) between economic levels and HBV
infection after controlling other confounding factors,
including the effect of time, demographic status, health
resource, and healthcare factors. The adjusted odds ratio
(aOR) with 95% confidence interval (CI) were calcu-
lated. To examine the robust of the results, we applied
sensitivity analysis by including economic status (GDP
per capita) as continuous variable in the GEE model,
instead of categorical variable. Two-sided p values of
lower than 0.05 were considered to be statistical signifi-
cance. All data analysis were done with SPSS version
23.0 and Stata version 17.0 software.
Role of the funding source
The funder had no role in study design, data collection,
data analysis, data interpretation, or writing of the
report. The corresponding author had access to all data
in the study and had final responsibility for the decision
to submit for publication.
Results

Comparison of basic characteristics by economic status
Table 1 outlines sociodemographic status, health
resource, and healthcare characteristics by different eco-
nomic status. Provinces with lower economic level were
more likely to have higher proportion of female illiter-
ates aged 15 years or over, higher proportion of total
health expenditure in GDP, lower numbers of licensed
doctors and nurses, lower proportion of maternal sys-
tematic management, higher numbers of livebirths (all
p<0.05, Table 1).
Time trends and provincial disparities in HBsAg
prevalence in China
A total of 115,789,148 pregnant women in 30 provinces
of Mainland China from 2013 to 2020 were included in
this study, and 7266,143 were HBsAg positive, indicat-
ing an overall HBsAg prevalence of 6.27% (95%CI:
6.26%�6.28%) among adult women in China between
2013 and 2020. HBsAg prevalence decreased signifi-
cantly from 2013 to 2020 (p for trend <0.001).

Provincial disparities in HBsAg prevalence among
pregnant women in China were narrowing (HBsAg
prevalence ranged from 1.78% to 22.35% in 2013 and
ranged from 1.88% to 11.99% in 2020), but disparities
still exist (Figure 1). The top 5 provinces with the highest
disease burden of HBV infection in China were all
observed significantly declines, with EAPC of �76.12%
(95%CI: �82.53% to �67.36%) in Hainan, �56.2%
(95%CI: �60.52% to �51.41%) in Jiangxi, �54.99%
(95%CI: �63.62% to �44.32%) in Guangdong,
�50.21% (95%CI: �55.94% to �43.73%) in Fujian,
�14.67% (95%CI: �17.59% to �11.65%) in Guangxi.
Economic-related inequalities in HBsAg prevalence in
China
The Lorenz curve of HBV infection pregnant women is
shown in Figure 2. The curve lay above the equality
line, with the negative value of the concentration index
of �0.027, which indicated that economic-related
health disparities exist in the distribution of HBV infec-
tion and the inequality disadvantageous to the poor
(pro-poor) that HBV infection was more concentrated
among population with lower economic status
(Figure 2). The negative correlation of HBsAg preva-
lence and economic status were observed in western
and eastern areas, but not in central area (supplemental
figure 1). The concentration index showed a trend of
fluctuating decline (from �0.0619 in 2013 to �0.0004
in 2020, Figure 3), indicating that economic-related
inequalities in HBsAg prevalence were narrowing.
Association between economic level and HBsAg
prevalence in the GEE model
In the multivariable GEE model, economic level was
inversely correlated with HBsAg prevalence (p<0.05,
Table 2). The adjust difference between counties with
lowest economic level and counties with highest eco-
nomic level (reference group) were 46.3% in HBsAg
prevalence (all p<0.05), after controlling other
www.thelancet.com Vol 49 Month July, 2022
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confounders. A significant dose-response relationship
was observed between low economic level and high
HBsAg prevalence that the adjust difference increased
from 15.6% (aOR=1.156, 95% CI: 1.064−1.257) in the
high-economic group to 46.3% (aOR=1.463, 95% CI:
1.294−1.824) in the lowest-economic group. Moreover,
the number of licensed doctors and nurses per 1000
population (aOR=0.945, 95% CI: 0.912−0.978), and
year (aOR=0.952, 95% CI: 0.941−0.963) were also
associated with HBsAg prevalence (all p<0.05). The
association between low economic level and high
HBsAg prevalence was stable in the sensitivity analysis
(supplemental Table 1).
Discussion
To our knowledge, this is the first study that assessed
economic-related inequalities in HBV infection among
pregnant women in China from 2013 to 2020. China
has the world’s largest burden of HBV infection and is a
major contributor towards the global elimination of
hepatitis B disease by 2030. Using data from the
National iPMTCT Programme and National Statistical
Yearbook, we reported the trends of HBsAg prevalence
and economic-related inequalities in HBV infection
among 115.8 million pregnant women in mainland
China between 2013 and 2020. We found that HBV
infection was more concentrated among pregnant
women with lower economic status and economic-
related inequalities in HBV infection decreased in the
past decade. China was among the first developing
countries to enact a universal hepatitis B vaccination
program for newborns and infants in 1992.3 However,
parents had to pay out of pocket. China has integrated
hepatitis B vaccine into the national expanded program
on immunization and provided free vaccination since
2002.3 The Chinese government collaborated with
Global Alliance for Vaccine and Immunization (GAVI)
to provide free hepatitis B vaccine in the poor regions to
work against inequalities in terms of hepatitis B vaccine
coverage.3 The gap between the rich and the poor was
reduced by the implementation of these comprehensive
interventions. It is worth noting that economic-related
inequalities still exist within a country with the largest
adjust difference as 46.3% between the poor and the
rich, although much progress has been made on HBV
prevention and control.

We also found that provincial disparities in HBsAg
prevalence among pregnant women in China were nar-
rowing. In 2013, the province with the highest preva-
lence of HBsAg (22.35%) were nearly 20 times higher
than in the province with the lowest prevalence of
HBsAg (1.78%). In 2020, the province with the highest
prevalence of HBsAg (11.99%) were nearly 10 times
higher than in the province with the lowest prevalence
of HBsAg (1.88%). Five years after the implementation
of the global health sector strategy on viral hepatitis to
5



Figure 1. Time trends and provincial disparities in HBsAg prevalence among pregnant women in 30 provinces of mainland China
from 2013 to 2020.

HBsAg prevalence decreased significantly from 2013 to 2020 (p for trend <0.001). Provincial disparities in HBsAg prevalence
among pregnant women in China were narrowing (HBsAg prevalence ranged from 1.78% to 22.35% in 2013 and ranged from
1.88% to 11.99% in 2020), but disparities still exist. HBsAg - hepatitis B surface antigen.
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eliminate HBV as a public health threat by 2030 and the
publication of the Healthy China 2030 blueprint in
2016, China has focused more on public health and dis-
ease prevention,25 especially for the major infectious
disease (such as HBV). The country has made good
progress in reducing incidence of HBV infection in the
past three decades, which are mainly due to high vacci-
nation coverages among children and high coverage of
timely birth-dose vaccine for prevention of mother-to-
child transmission of HBV.3

In the present study, a significant dose-response rela-
tionship was observed between low economic level and
high HBsAg prevalence. The economic-related inequal-
ities were also observed in other health domains and
health services.26,27 The Chinese government has
always attached great importance to the health of all the
www.thelancet.com Vol 49 Month July, 2022



Figure 2. Lorenz curve of HBV infection.
The Lorenz curve of HBV infection lay above the equality line, with the negative value of the concentration index of �0.027 (p

<0.05), indicating that economic-related health disparities exist in the distribution of HBV infection. HBV infection was more concen-
trated among population with lower economic status. HBV − hepatitis B virus.

Figure 3. Trends of concentration index on HBsAg prevalence from 2013 to 2020.
The concentration index showed a trend of fluctuating decline (from �0.0619 in 2013 to �0.0004 in 2020), that economic-

related inequalities in HBsAg prevalence were narrowing (p<0.05). HBsAg - hepatitis B surface antigen.
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Factors aOR Lower Confidence Interval Upper Confidence Interval P value

Economic level

Lowest 1.463 1.294 1.824 <0.001*

Low 1.387 1.172 1.641 <0.001*

Middle 1.157 1.002 1.334 0.046*

High 1.156 1.064 1.257 0.001*

Highest 1 (Reference)

Year 0.952 0.941 0.963 0.020*

Proportion of total health expenditure in GDP (%) 0.966 0.915 1.020 0.216

Region

Eastern 1 (Reference)

Central 0.968 0.569 1.647 0.904

Western 1.023 0.606 1.726 0.934

Proportion of female illiterates aged 15 years or over (%) 0.993 0.965 1.021 0.623

Number of licensed doctors and nurses per 1000 population 0.945 0.912 0.978 0.001*

Proportion of maternal systematic management (%) 1.000 0.994 1.006 0.957

Table 2: Association between economic level and HBsAg prevalence in the multivariable GEE model.
* p<0.05; aOR, adjusted odds ratio.
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Chinese people and promoted universal health cover-
age. For example, China began to provide all the Chi-
nese people with free basic public health services to
promote the equity of health services and further
improve the health of residents since 2009, which is so-
called the Basic Public Health Services (BPHS) pro-
gram. However, inequalities still exist. Wang et al.26

reported that there existed sociodemographic disparities
in the establishment rate of health records and inequal-
ities in the utilization of health records services among
0.5 million migrants in China.

Since the publication of the Healthy China 2030
blueprint in 2016, the Chinese Government has acceler-
ated to transform its development paradigm, that it has
shifted its goal from the efficiency-orientation model
towards one which prioritizes social equity and sustain-
ability.28 The national iPMTCT Programme and other
programmes (for example BPHS) guarantee the provi-
sion of health services in China to prevent new infec-
tions and reduce HBV-related deaths. However,
according to the data from 2017 Migrant Population
Dynamic Monitoring Survey in China, HepB vaccina-
tion rate was 59.08% among migrant population and
migrants from urban regions had a higher vaccination
rate than those from rural regions.29 Given the count-
down of 2030 hepatitis elimination goal, more efforts
are needed to promote the services on prevention HBV
infection and deaths in the hard-to-reach population
and areas to reduce the inequalities, such as floating
population and rural poor areas. For example, how to
provide continuous, whole-course and standardized pre-
vention mother-to-child transmission service for float-
ing population among pregnant women is an urgent
and important issue at present in the national iPMTCT
Programme. Similarly, in the clinical diagnosis and
treatment process of patients infected with HBV, how
to provide more accessible and continuous health serv-
ices for low-income people is also an urgent issue to
improve the diagnosis and treatment coverage in the
future.

As for economic-related inequalities, a variety of pov-
erty-reduction health policies and programmes have
been launched in impoverished areas in China, which
have substantially improved the general health of the
poorest with some success.28,30 However, there was no
clear plan or action to monitor health equity, particu-
larly in populations with different socioeconomic posi-
tions.28 As for the Healthy China 2030 plan by the
Chinese government and the 2030 HBV elimination
targets by WHO, many indicators have been proposed
to improve input and targeted outcomes. However,
these indicators were mostly related to the measure-
ment of aggregated health status and inadequate atten-
tion was paid to the distribution of health indicators
among populations with different socioeconomic level
within a country.28 This could potentially undermine
the efforts by the country to alleviate inequalities in
HBV infection. The monitoring framework on eco-
nomic-related inequalities in HBV infection should not
be ignored. In addition, we found that the negative cor-
relation of HBsAg prevalence and economic status were
observed in western and eastern areas, but not in central
area. One explanation was that central region was in the
middle level of GDP as well as HBsAg prevalence in
China, compared with western and eastern region. Eco-
nomic-related inequality might not be the key factor for
HBV infection in central region, which was different
from the rich eastern and poor western area. Our find-
ings indicated that economic-related inequality should
be paid more attention on western and eastern areas.

There were several limitations in this study. First,
this is an ecological study by linking aggregated data on
www.thelancet.com Vol 49 Month July, 2022
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HBV infection and statistical yearbook at county-level
that there could be ecological fallacies. Ecological falla-
cies might exist when use aggregated data instead of
individual data. We used county-level and province-level
economic status from statistical yearbook, given that the
national iPMTCT Programme did not collect individual
information on household income for each HBV-
infected pregnant woman. Second, aggregated data on
HBV infection were collected instead of individual data
in the national iPMTCT Programme. Other potential
confounders (such as individual behavior, age, vaccina-
tion status, multiple pregnancies, sensitivity and speci-
ficity of the HBsAg test) could not be included in the
GEE model. Third, other HBV biomarkers were not col-
lected in the national iPMTCT Programme (such as
HBV DNA). We could not do further analysis because
of the limitation of the data. Fourth, the National
iPMTCT Programme was started in half of all counties
in 2011 and expanded to all the counties in mainland
China in 2015. The change of the coverage on program
might have potential impact on association of HBV
infection and economic-related inequalities.

In conclusion, HBV infection was more concen-
trated among population with lower economic status
and economic-related inequalities in HBV infection
decreased in the past decade. However, the inequalities
still exist. Our findings highlight the importance of
developing equity-oriented policies and targeted inter-
ventions to reduce HBV infection among the poor and
hard-to-reach populations to achieve the 2030 HBV
elimination goals on time.
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