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ABSTRACT

China has regulated its hepatitis B vaccination policy. However, data on the prevalence of hepatitis B virus
(HBV) infection have not been updated since 2014. In addition, the impact of the policy on awareness of
hepatitis B is limited, especially in Fujian Province where HBV infection is highly prevalent. We conducted
a sero-epidemiological survey in five national monitoring counties to address these concerns. A total of
5,873 subjects were included and classified into four birth cohorts according to the policy time nodes
(1981, 1992, and 2002). The HBsAg carrier rate for the general population was 8.6% (95% confidence
interval [Cl]: 7.9-9.3). Compared with those born before 1981, adjusted odds ratios (OR) for HBV infection
were 0.51 (95% Cl: 0.43-0.62), 0.10 (0.08-0.12), and 0.015 (0.01-0.023) among the 1981-1991, 1992-2001,
and >2002 birth cohorts, respectively; while the OR was 1.26 (1.00-1.57), 0.39 (0.26-0.58), and 0.019
(0.006-0.06) for HBsAg carriage, respectively. Among the 4865 residents aged >15 years, hepatitis
B awareness has been declining since the introduction of the hepatitis B vaccine into the immunization
program (3 = —0.25, SE=0.08, P=.001, and = —0.20, SE=0.08, P=.017 for 1992-2001 and >2002 birth
cohort, respectively). This decline was obvious for the initiation time of the first dose of the hepatitis
B vaccine. Although the hepatitis B vaccination policies have helped reduce the infection, the awareness
has declined. More measures on the target population are warranted to improve the public’s awareness of
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hepatitis B vaccination in the context of great achievements.

Introduction

Hepatitis B vaccination is the most effective measure to
prevent hepatitis B virus (HBV) infection."” In China, the
government has implemented two critical strategies to pre-
vent and control HBV infection after the hepatitis
B vaccine became available in 1981.> In 1992, hepatitis
B vaccine was introduced into the national immunization
program and further included as a national immunization
program vaccine series for newborns and infants in 2002,
which meant the vaccine was free for infants with appro-
priate age. In the meantime, relevant measures (e.g., routine
coverage surveillance and assessment,’ supplementary
immunization activities,” and supply of free hepatitis
B immunoglobulin for mothers positive for HBV surface
antigen (HBsAg)”) were taken to emphasize a timely initia-
tion of the first dose (e.g., within 24 h after birth) and to
improve coverage of the hepatitis B vaccine series
completion.

In our previous study, we identified that the free hepatitis
B vaccine policy implemented in 2002 significantly improved
the timely initiation and completion of the hepatitis B vaccine
series and thereby resulted in a decline of the HBV infection

rate in Fujian province, China.® According to three hepatitis
B sero-epidemiological surveys carried out in 1992, 2006, and
2014, respectively, the prevalence of HBV infection in children
<5 years old hugely decreased from 21.7% in 1992 to 0.2% in
2014.° Remarkable achievement for targeted children was
obtained; however, the HBsAg positivity prevalence remained
high in China. According to a recent meta-analysis in which
most included studies enrolled adult residents only, the esti-
mated HBsAg positivity rate was 6.9% between 2013 and
2017.'° This rate was slightly declined compared with a 7.2%
prevalence for the general population (residents aged 1-59
years) in 2006.""

In addition, updated evaluation data on hepatitis B may
help assess the current prevalence and burden of the
disease,'® especially in areas with high HBV infection
prevalence.® However, little is known on the recent HBV infec-
tion of the entire population in Fujian province since 2014.
Furthermore, literature on the influence of hepatitis policy on
HBYV infection and hepatitis B awareness was largely absent in
this area. Addressing these concerns is critical to further break
down the barriers of hepatitis B vaccination and HBV preven-
tion in the context of high coverage of routine hepatitis
B vaccination.*®'
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We conducted a fourth seroepidemiological survey in 2020
to update the prevalence of HBV infection and to evaluate the
impact of hepatitis B policy on HBV infection and awareness of
hepatitis B for residents aged 1-69 years old in Fujian, China.
We hypothesized that the policy would decrease HBV infection
by improvement of vaccination coverage and that the hepatitis-
B-related knowledge might be lowered accompanied by
a decline in HBV infection.

Materials and methods
Study design and data collection

This survey was part of a National Hepatitis Serosurvey con-
ducted in October 2020. Local residents aged 1-69 years old in
the five national disease surveillance counties (residence dura-
tion 26 months) were selected by the stratified 3-stage cluster
random sampling method according to the survey protocol."
The selected participants or their guardians were surveyed by
trained professionals using a unified questionnaire. Basic char-
acteristics (e.g., age, gender, ethnicity, and education level) and
history of hepatitis B vaccination (yes or no) were collected for
all subjects. Awareness of hepatitis B was further evaluated for
all participants aged 215 years old at the survey. In the present
study, a history of hepatitis B vaccination was defined as having
completed three doses of hepatitis B vaccine series. This study
was approved by the ethics committee of the Chinese Center
for Disease Control and Prevention (CDC) (No. 2018-11).
Written informed consent was obtained before the survey.

Birth cohorts

Surveyed subjects were classified into four birth cohorts
according to the time nodes for hepatitis B vaccine accessibility
and the implementation of hepatitis B vaccination policy (e.g.,
1981, 1992, and 2002). The four birth cohorts were residents
born before 1981, 1981-1991, 1991-2001, and >2002. They
correspond to vaccines that were not available, vaccine acces-
sibility, vaccines included in the immunization programs, and
the free vaccine policy.

Outcomes

There were two outcomes in the present study. The primary
outcome was HBV infection, which was defined according to
the history of hepatitis B vaccination. For those with a history of
hepatitis B vaccination, positive for HBsAg or antibody to hepa-
titis B core antigen (anti-HBc) was recognized as HBV infection.®
For people without vaccination, positive for HBsAg, anti-HBs, or
anti-HBc, neither in isolation or in combination, was considered
HBV infection.® For those with unknown use of hepatitis
B vaccination, subjects born since 1992 were deemed to have
a vaccination since large-scale leak detection and revaccination
was carried out for these residents in Fujian and the hepatitis
B vaccination coverage was >97.4% after the campaign.'*
Otherwise, they were considered an unvaccinated group.

HBYV infection and clearance may have occurred prior to the
vaccination, leading to anti-HBc-positive status. It is important
to distinguish these individuals as those who cleared HBV

infection from those who have not cleared it. In addition,
although HBV infection might be a reasonable indicator in
assessing overall infection risk in the general population, this
marker might be confusing in the context of high vaccination
coverage. Therefore, we further separately analyzed HBsAg
carriage and anti-HBc positivity as secondary outcomes.

The second outcome was awareness of hepatitis B, which
was evaluated by the scores of five hepatitis B and HBV trans-
mission items, including (1) chronic hepatitis B will progress to
cirrhosis and liver cancer; (2) HBV can be transmitted by
shaking hands and hugging; (3) HBV can be mother-to-child
transmission; (4) the first dose of hepatitis B should be initiated
within 24 hours after birth; and (5) antiviral treatment can
delay the progress of hepatitis B. Subjects obtained 1 point
for each correct question. No point would be given for wrong
or unknown answers (Table S1).

Laboratory test and covariates

Blood samples of the subjects were collected by negative vessel
collection method after the questionnaire survey. Matched bar
identification codes were pasted on each subject investigation
form and collection vessel. Separated serums were stored at
a temperature of —80°C or lower and were transported to the
laboratory of Fujian CDC. The sample was firstly tested by
enzyme-linked immunosorbent assay (ELISA) at Fujian CDC
using detection reagents issued by China CDC (e.g., HBsAg,
anti-HBs, or anti-HBc). The Institute of Viral Diseases of
China CDC was responsible for rechecking the serum samples
(e.g., anti-HBc) and for the detection of HBeAg and anti-HBe
for those positive for HBsAg using Abbott microparticle
ELISA."

In the present study, we collected covariates that would be
potential confounders affecting exposure and outcomes.
Covariates included gender (male or female), ethnicity (Han
or non-Han), education level (primary and below, secondary
or high school, college and above, or students), hepatitis
B vaccination (yes, no, or unknown), and mother’s HBsAg
status (positive, negative, or unknown). Five counties were
further divided into two categories as urban (Jiaocheng and
Meilie) or rural (Huian, Yongding, and Jianou) according to
the administrative division.®

Data analysis

We estimated the prevalence and 95% confidence interval
(95% CI) of HBV infection, HBsAg carriage, and anti-HBc
positivity in the general population. The prevalence and
reported hepatitis B vaccination coverage were displayed by
birth year to understand their trends. Chi-square or Fisher’s
exact test was conducted to compare differences of category
variables across the birth cohorts, while ANOVA was used for
knowledge-level scores. If a significant difference was found
for the scores, the Bonferroni method was further taken for
pairwise comparison.

We constructed multivariate logistic regression models to
probe the association between birth cohorts and the risk of
HBYV infection, HBsAg carriage, or anti-HBc positivity. Odds
ratio (OR) and 95% CI were estimated. Coeflicients and their



standard errors for the differences of awareness scores across
the birth cohorts were calculated by using multivariable linear
regression. Hepatitis B awareness changes in each item across
the birth cohorts were further compared to provide more
details for policy improvement. All covariates mentioned
above were included in the adjusted model to control for
their potential impacts.

Sensitivity analysis restricted to Han ethnicity was run to
test the robustness of the results. Difference of outcomes (e.g.,
infection and awareness) between residents (urban vs. rural)
and gender (male vs. female) was compared. We further con-
ducted stratification analyses (e.g., urban vs. rural; people with
vaccination vs. those without or with unknown vaccination) to
compare the disparity in risk reduction for viral infection
(HBV infection or HBsAg carriage) and the change in hepatitis
B awareness level. The heterogeneity between the parameters
was compared.'”

All analyses were conducted by using IBM SPSS Statistics
version 24.0 (IBM Corp., Armonk, NY, USA). A two-sided
P value <.05 was considered statistically significant.

Results
Basic characteristics and infection trend

According to the protocol, 5873 subjects were investigated and
included into the analysis (Figure 1). Among them, 2665 were
born before 1981 (45.4%), and 1037, 693, and 1478 were
classified as 1981-1991, 1991-2001, and >2002 birth cohort,
respectively. The majority of the participants were of Han
ethnicity (98.7%), and 38.8% of them were males and 30.4%
lived in urban areas. All characteristics except for ethnicity
were unbalanced across the birth cohorts (Table 1).

Figure 2 shows the reported hepatitis B vaccination cover-
age and the viral infection trend according to birth year. HBV
infection rate remained above 80.0% before 1973 and began to

Five national hepatitis B
surveillance centers
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decline after the hepatitis B vaccine became available in 1981.
This rate dropped to less than 5.0% after 2004 and <1.0% after
2010. A similar trend was found for anti-HBc positivity. The
HBsAg carriage peaked in 1985 with a prevalence around
16.5% and continued to decline since then. This prevalence
has been <1% since 1999. The HBV infection, HBsAg carrier,
and anti-HBc positivity rate in these study subjects was 52.5%
(95% CL: 51.2-53.8), 8.6% (95% CI: 7.9-9.3), and 43.1% (95%
CI: 41.9-44.4), respectively.

Association between policies and risk of infection

With the improvement of hepatitis B vaccination policies,
hepatitis B vaccine coverage was 88.2% for those born after
2002. As a consequence, HBV infection rate also showed
a continuous decline, from 82.9% for the before 1981 cohort
to 2.4% among subjects born after 2002. Similarly, the HBsAg
carriage rate, after a slight increase in the 1981-1991 birth
cohort (from 12.5% to 13.6%), began to decline (Table 1).

Logistic regression models indicated that, compared with
subjects who born before 1981 when the hepatitis B vaccine
was not yet available, after controlling for potential confoun-
ders, adjusted ORs of HBV infection were 0.51 (95% CI: 0.43-
0.62), 0.10 (95% CI: 0.08-0.12), and 0.015 (95% CI: 0.01-0.02)
for the 1981-1991, 1992-2001, and 22002 birth cohorts,
respectively (Figure 3). Similar associations were identified
for the risk of anti-HBc positivity. For those born between
1981 and 1991, when hepatitis B vaccine was not introduced
into the immunization program, the risk for HBsAg carriage
increased, with an adjusted OR of 1.26 (95% CI: 1.00-1.57).
This risk significantly declined after the vaccine was integrated
into the project in 1992 (adjusted OR =0.39, 95% CI: 0.26-
0.58) and achieved a minimum value after the free vaccine
policy implemented in 2002 (adjusted OR =0.019, 95% CI:
0.006-0.06) (Figure 3).

to estimate hepatitis B vaccination coverage
and viral infection

5873 subjects aged 1 to 69 years were selected

4865 residents aged 15-69 years
were investigated for hepatitis B
> knowledge

A 4 \ 4

A 4 A 4

Birth cohort 1: Birth cohort 2:
Before 1981 1981-1991
N=2665 N=1037

Birth cohort 3:
1982-2001
N=693

Birth cohort 4:
Since 2002
N=1478

Figure 1. Flow chart of study.
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Table 1. Basic characteristics and hepatitis B viral infection outcomes by birth cohorts.

Birth year

Characteristics or outcomes* Before 1981 (N = 2665) 1981-1991 (N = 1037) 1992-2001 (N = 693) Since 2002 (N = 1478) P values
HBV infection 2209 (82.9) 673 (64.9) 167 (24.1) 35 (2.4) <.001
HBsAg carriage 332 (12.5) 141 (13.6) 30 (4.3) 3(0.2) <.001
Anti-HBc positive 1829 (68.6) 561 (54.1) 124 (17.9) 19 (1.3) <.001
Gender <.001

Male 998 (37.4) 300 (28.9) 236 (34.1) 747 (50.5)

Female 1667 (62.6) 737 (71.7) 457 (65.9) 731 (49.5)
Mean ages (SD) 53.8 (7.9) 33.7 (3.4) 249 (2.8) 10.1 (5.5) <.001
Han ethnicity 2639 (99.0) 1023 (98.6) 679 (98.0) 1457 (98.6) .16
Education level <.001

Primary and below 1164 (43.7) 73 (7.0) 20 (2.9) 3(0.2)

Secondary or high school 1214 (45.6) 623 (60.1) 283 (40.8) 455 (30.8)

College and above 287 (10.8) 341 (32.9) 390 (56.3) 12 (0.8)

Students 0(0) 0 (0) 0(0) 1008 (68.2)
Resident <.001

Urban 750 (28.1) 305 (29.4) 243 (35.1) 489 (33.1)

Rural 1915 (71.9) 732 (70.6) 450 (64.9) 989 (66.9)
History of hepatitis B vaccination <.001

Yes 333 (12.5) 372 (35.9) 366 (52.8) 1304 (88.2)

No 1524 (57.2) 311 (30.0) 113 (16.3) 55 (3.7)

Unknown 808 (30.3) 354 (34.1) 214 (30.9) 119 (8.1)

* Present as n (%).

Hep B vaccine

avaliable

%

HBYV infection rate
HBsAg prevalence
Anti-HBc positive
Reported hepatitis B

vaccine coverage

/\/\/\N_/‘—\\

; Hep B vaccine

included into

national program

The free Hep B

vaccine policy

Birth year

Figure 2. Prevalence of HBV infection, HBsAg carriage, and anti-HBc for the general population and reported hepatitis B vaccination rate at the survey period by

birth year.

The reported hepatitis B vaccine coverage was calculated among residents with a clear history of hepatitis B vaccination (yes and no).

Analyses in which we restricted to Han ethnicity or strati-
fied by residence (urban or rural) did not produce signifi-
cantly different results for HBV infection. The outcome
prevalence in urban residents was significantly lower than
that in rural residents, while only the gender difference of
HBYV infection rate was found (Tables S2, S3). However, the
risk reduction for urban residents slightly differed from that
for rural residents in the 1981-1991 and 1992-2001 cohorts
(P for heterogeneity was 0.09 and 0.07, respectively, Table S4).
In addition, the association between 1981 and 1991 birth
cohort and the risk of HBsAg carriage disappeared in the
sensitivity analyses (Table S5). No difference was identified
in the sensitivity analysis for the risk of anti-HBc positive
(Table S6).

Awareness of hepatitis B across birth cohorts

Subjects born between 1981 and 1991 had the highest accuracy
for four related items (61.0%, 70.2%, 66.8%, and 61.4% for item
1, 2, 3, and 4, respectively) and the top total scores (3.19, full
score 5 points), the knowledge level became weakened after the
implementation of hepatitis B policy in 1992 (Table 2 and
Figure 4).

In the multivariable linear regression model, after control-
ling for potential confounders, the score was higher (f =0.25,
P <.001) in the 1981-1991 birth cohort and significantly lower
in the 1992-2001 (B = -0.25, P <.001) and 22002 (p = -0.20, P
=.017) birth-cohorts, relative to those born before 1981
(Table 3).
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Unadjusted odds
ratio (95% CI)

Favor Adjusted odds ratio

Lower risk

Higherrisk ~ (95% CI)

Favor

Lower risk Higher risk

HBYV infection
Before 1981

1981-1991 0.38 (0.32-0.45) - 0.51 (0.43-0.62) .
1992-2001 0.07 (0.05-0.08) = 0.10 (0.08-0.12) .
Since 2002 0.005 (0.004-0.007) s 0.015 (0.01-0.02)

HBsAg carriage
Before 1981

Reference group

Reference group

Reference group

Reference group

1981-1991 1.11 (0.90-1.37) 1.26 (1.00-1.57) .
1992-2001 0.32(0.22-0.47) = 0.39 (0.26-0.58) =
Since 2002 0.014 (0.005-0.045) e 0.019 (0.006-0.06) .
Anti-HBc
positive
Before 1981 Reference group Reference group
1981-1991 0.54 (0.47-0.62) . 0.61 (0.52-0.72) .
1992-2001 0.10 (0.08-0.12) » 0.12 (0.10-0.15) &
Since 2002 0.006 (0.004-0.009) e 0.01 (0.005-0.019) —

T

1001 0.02 0.4

Odds ratio (95% CI)

T, T

8 0.001  0.02 0.4

Odds ratio (95% CI)

Figure 3. Association of birth cohort with risk of HBV infection, HBsAg carriage, and anti-HBc positivity.

Adjusted factors included gender (male or female), ethnicity (Han or non-Han), education level (primary and below, secondary or high school, college and above, or

students), resident (urban or rural), and hepatitis B vaccination (yes or no).

Table 2. Knowledge levels of hepatitis B across the four birth cohorts.

Items Before 1981 (N = 2665) 1981-1991 (N = 1037) 1992-2001 (N = 693) Since 2002 (N = 470) P values
1 1272 (47.7) 633 (61.0) 414 (59.7) 240 (51.1) <.001
2 1352 (50.7) 728 (70.2) 482 (69.6) 306 (65.1) <.001
3 1297 (48.7) 693 (66.8) 427 (61.6) 252 (53.6) <.001
4 1039 (39.0) 637 (61.4) 337 (48.6) 138 (29.4) <.001
5 1081 (40.6) 616 (59.4) 438 (63.2) 266 (56.6) <.001
Total scores, mean (SD)? 2.27 (1.83) 3.19 (1.60) 3.03 (1.60) 2.56 (1.62) <.001

Item 1: Chronic hepatitis B will progress to cirrhosis and liver cancer; ltem 2: HBV can be transmitted by shaking hands and hugging; ltem 3: HBV can be mother-to-child
transmission; Item 4: The first dose of hepatitis B should be initiated within 24 hours after birth; Iltem 5: Antiviral treatment can delay the progress of hepatitis B.
2Full score was 5 points.

y =0.1283x3-1.31x% + 3.951
RZ=1

$2.103S paepa g snnedoy

Figure 4. Knowledge levels of hepatitis B across four birth cohorts.
Bonferroni P value > .05 for the scores between birth cohort marked with the same letter (®), otherwise P < .05 (e.g., birth cohort marked with different letters).

The stratification analyses indicated that, compared with B vaccination, while increased in 1981-1991 births and then
residents born before 1981, scores for hepatitis B awareness reduced since 1992 for subjects without or with unknown
started to decline since 1981 for those with hepatitis hepatitis B vaccination (Table S7). Subjects born between
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Table 3. Coefficients estimated in the multivariable linear regression.

Unstandardized coefficients

Birth year B Std. Error Standardized coefficients

Before 1981 Reference Reference T value P value
1981-1991 0.25 0.06 0.06 3.88 <.001

1992-2001 —0.25 0.08 —-0.05 -3.23 .001

Since 2002 —0.20 0.08 —0.03 -2.39 .017

Adjusted factors included gender (male or female), ethnicity (Han or non-Han), education level (primary and below, secondary or high
school, college and above, or students), resident (urban or rural), and hepatitis B vaccination (yes or no).

1992 and 2001 and since 2002 made lower scores for items 1
and 4 but varied for items 2, 3, and 5 (Tables S8-12).

Discussion

In the present study, we found that hepatitis B vaccine acces-
sibility and related vaccination policies implemented in China
had a large impact on reducing the HBV infection, HBsAg
carriage, and anti-HBc positivity rate in Fujian. However,
compared with subjects born before 1981, those born on and
after 1992 when the vaccine was included into the national
immunization program had lower hepatitis B awareness.

Hepatitis B vaccination is a priority of public health works
in China.'® The government included hepatitis B vaccine in the
routine vaccination program for infants on 1 January 1992.'°
According to the recommended schedules, newborns should
receive the first dose within 24 hours of birth and take subse-
quent doses at 1 and 6 months of age. The free vaccine policy
implemented in 2002 discharged the fees for the vaccine and its
administration.® Based on the policy, many measurements
were taken to achieve the HBV infection control and preven-
tion target. From 2007 to 2010, Fujian had carried out two
rounds of HBV infection detection and vaccine catch-up cam-
paigns for children under 15years old. A total of 4,858,713
children were vaccinated in the program, with a hepatitis
B vaccine coverage of 97.4%."* In 2011, 100 units of hepatitis
B immunoglobulin were provided for newborns whose
mothers were positive for HBsAg. In 2013, the dose of hepatitis
B vaccine supplied for newborns was increased from 5 pg to 10
ug. In 2018, The Implementation Plan of Fujian Province for
The Implementation of China Viral Hepatitis Prevention and
Control Program (2017-2020) was issued.

After 3 decades of escalating vaccination policy, the preva-
lence of infection declined and maintained at a low level in
Fujian. The HBsAg carriage rate was lowered to 0.2% for
residents aged less than 18 years old in the present study. The
anti-HBc positivity rate has maintained less than 2% for chil-
dren born since 2010. By comparison, the HBV infection risk
decreased by more than 98% in children born since 2002
relative to residents born before 1981. This means that more
than 6.7 million residents have been protected by hepatitis
B vaccination between 2002 and 2019 assuming an annual
birth rate of 1.1% and total residents of 35 million in Fujian
Province. The substantial achievement may be largely attribu-
ted to high hepatitis B vaccine coverage as a consequence of the
vaccine strategies. Hepatitis B vaccine induced protective anti-
body levels and persisted for long term after primary

immunization was critical for HBV prevention.'” Vaccine poli-
cies and related measures improved the vaccine series vaccina-
tion and stimulated a stronger response in the body and
persisted for long term with a higher anti-HBs titer,'® thereby
protecting children from HBV infection.

Awareness of hepatitis B

The achievement of prevention against HBV infection in
children is very encouraging. However, there are still some
barriers in improving the coverage and effectiveness of hepa-
titis B vaccination, such as a delay of the hepatitis B vaccine
first dose, the impact of substitutable vaccine, immune failure,
and cost of maternal antiviral treatment.'®”!'*2%212%23 1n
addition, the decline in hepatitis B awareness is one of the
challenges for the prevention and control of HBV infection in
China.'®** In the present study, we identified that hepatitis
B awareness has declined since the inclusion of hepatitis
B into the national immunization program in 1992.
Although the accuracy of hepatitis B awareness reached the
target requirement of the National Health and Family
Planning Commission of China (>50%),%° the scores of
other birth cohorts in 1992-2001 and 22002 were lower,
compared with those born before 1981. The decline in aware-
ness was particularly prominent in the initiation time of
hepatitis B vaccination. Only 29.4% (138/470) of subjects
born since 2002 knew the time for the first dose of the
hepatitis B vaccine. In addition, the reduction of awareness
had some specific characteristics, including resident (e.g.,
urban vs. rural) and item (more obvious to the disease pro-
gress and initiation time of the first dose) disparity.

Level of knowledge and awareness impact on the five core
interventions of a cascade of care for HBV to minimize the
burden of viral hepatitis: testing, linkage to care, treatment,
long-term care, and prevention. Testing for HBV infection and
vaccination against it depends on the level of knowledge in the
population and the awareness of healthcare personnel.”®*” In
addition, awareness of the problem, but inadequate knowledge
and information in a community, might result in stigmatiza-
tion and discrimination.*®

According to a cross-sectional study in Beijing, among the
surveyed 35,956 subjects aged 215 years old, 13,659 (38%) did
not have the awareness that HBV infection could be prevented
by hepatitis B vaccination.”” This unawareness affected the
willingness to receive the vaccine. Thus, the publicity of hepa-
titis-B-related knowledge deserved more attention. By improv-
ing knowledge of hepatitis B, they not only can guide the



development of future interventions to improve effectiveness
in changing HBV-related behaviors but also promote changes
in beliefs and attitudes that can ultimately play a role in stigma
reduction and behavior change.30 Therefore, on the premise of
maintaining a high vaccine coverage for newborns and chil-
dren, it is necessary to strengthen publicity to improve the
public’s awareness of hepatitis B and increase the vaccination
rate for adults.

Strengthen and limitation

The strengths of the study are as follows: (1) we identified that
the hepatitis B vaccine policy plays a significant role in improv-
ing hepatitis B vaccination and in reducing HBV infection
through a large sample size in Fujian, and (2) we further
found the existing problems in the current situation, such as
the decline of hepatitis B awareness. The findings may provide
evidence for the supplement of future policies. Policy-makers
may pay more attentions to improve awareness of targeted
populations, such as students in schools and rural residents.
Furthermore, the publicity should focus more on the impor-
tance of timely initiation (<24 hours) of the vaccine and on the
improvement of the confidence of the vaccination.

There are some limitations in the present study. Firstly, we
classified the birth cohort according to the year of policy
implementation, which might generally reflect the impact of
the policy on HBV infection. However, in the present study,
HBV infection, HBsAg and anti-HBc positivity rates are
decreasing earlier than the implementation of two major
HBV policies (1991 and 2002). This suggests that HBV vacci-
nation (without the aid of national support) and other favor-
able environments that prevent HBV transmission were widely
accepted in the cohort before the adoption of vaccination
policies. This may be verified by the reported hepatitis
B vaccination coverage, although many of the residents who
were born before the vaccine was available possibly received
the vaccine through a supplementary program.

In addition, some other conditions, such as cost and
knowledge,’! access to health care, vaccine dose and availabil-
ity, and the cost-economic status of the child’s family,® were
not controlled in the present study. These merits might result
in a potential overestimate of the impact of the policies.
Secondly, the markers selected in the present study might
have some deficiencies. For example, although the detection
was rechecked by China CDC, there might be potential false
positivity of anti-HBc. In addition, HBV infection covered past
resolved and chronic infections, which might confuse and
induce inconsistent trends between HBV infection and
HBsAg carriage in the early period after the vaccine was avail-
able. Finally, the findings were powered by a large sample size;
however, the study subjects were located at five monitoring
points in a high hepatitis B prevalence area. Therefore, the
universality of the findings might be limited to areas of mod-
erate and low prevalence of the disease.

Conclusion

In summary, the implementation of hepatitis B vaccination poli-
cies achieved large success in improving vaccine coverage and in
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declining HBV infection in Fujian, China. However, a declined
awareness of hepatitis B existed in the context of great achieve-
ments. More measures on the target population are warranted to
improve the public’s awareness of hepatitis B vaccination.
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