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a b s t r a c t

Objective: To determine the prevalence of hepatitis B surface antigen (HBsAg), hepatitis B surface antibody
(anti-HBs), and hepatitis B core anti-body (anti-HBc) in a representative population in China 14 years after
introduction of hepatitis B vaccination of infants.
Methods: National serosurvey, with participants selected by multi-stage random sampling. Demographics
and hepatitis B vaccination history collected by questionnaire and review of vaccination records, and
serum tested for HBsAg, antibody to anti-HBc and anti-HBs by ELISA.
Findings: The weighted prevalences of HBsAg, anti-HBs and anti-HBc for Chinese population aged 1–59
years were 7.2%, 50.1%, 34.1%, respectively. HBsAg prevalence was greatly diminished among those age
<15 years compared to that found in the 1992 national serosurvey, and among children age <5 years was
only 1.0% (90% reduction). Reduced HBsAg prevalence was strongly associated with vaccination among
all age groups. HBsAg risk in adults was associated with male sex, Western region, and certain ethnic
groups and occupations while risk in children included birth at home or smaller hospitals, older age, and
certain ethnic groups (Zhuang and other).
Conclusions: China has already reached the national goal of reducing HBsAg prevalence to less than 1%
among children under 5 years and has prevented an estimated 16–20 million HBV carriers through hep-
atitis B vaccination of infants. Immunization program should be further strengthened to reach those
remaining at highest risk.

© 2009 Elsevier Ltd. All rights reserved.

1. Background

In 1992, the China national hepatitis seroepidemiological sur-
vey found that the prevalence of HBsAg for population aged 1–59
years was 9.8%. Based on this survey, it has been estimated that in
China, 120 million people carry HBsAg [1–3], 20 million suffer from
chronic hepatitis B, and almost 300,000 die annually from chronic
consequences of HBV infection. Both liver cancer and cirrhosis are
among the 10 most common causes of mortality in China; for both,
hepatitis B virus causes the majority of deaths [4–6].

� The survey is attributed to Ministry of Health, People’s Republic of China; Chinese
Center for Disease Control and Prevention, and Institute of Virology Disease Control,
Chinese Center for Disease Control and Prevention.

∗ Corresponding author at: No 27 Nanweilu road, Xuanwu district, Beijng.
E-mail address: cuifuq@126.com (Y. Wang).

To control hepatitis B, the Chinese government has imple-
mented infant vaccination with hepatitis B vaccine as the highest
priority. In 1992, the Ministry of Health recommended hepatitis
B vaccine for routine immunization of infants but parents had
to pay for the vaccine, therefore vaccine coverage was higher in
urban and high socioeconomic areas and lower in rural and lower
socioeconomic areas. In 1999, a National Expanded Programme
on Immunization (EPI) review showed that, the immunization
coverage with three doses of hepatitis B vaccine was 70.7%, but
varied from 99% in Beijing to only 7.8% in Tibet [7]. A follow-up
survey showed immunization coverage among children born in
2001 had reached 82.4 %, but with continued disparities in west-
ern provinces and rural counties [8]. In 2002, China integrated
hepatitis B vaccine into EPI, with emphasis on providing a timely
birth dose (within 24 h of birth). The cost of vaccine was paid by
the government, but vaccine administration fees of up to $1.10
per dose were still allowed as a charge to parents. In addition, the
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China/Global Alliance on Vaccine and Immunization (GAVI) project
provided $76 million funding to purchase hepatitis B vaccine and
autodisable syringes for all children born in western provinces and
poverty counties in middle provinces [9]. In May 2005, the govern-
ment required that all infant vaccinations be given at no charge to
parents.

To accelerate the control of hepatitis B, the Ministry of Health
developed the “2006–2010 National guidelines for hepatitis B pre-
vention and treatment”, establishing national goals of achieving
HBsAg prevalence less than 7% by 2010 for whole population and
less than 1% for children under 5 years [10].

The vaccination program in China has been regarded as a success
story in preventing hepatitis B through universal infant vaccina-
tion [11]. To measure the prevalence of hepatitis B markers among
population aged 1–59 years, ongoing risk factors for hepatitis B
infection, and to evaluate the impact of the hepatitis B vaccina-
tion programme since 1992, the China government conducted the
national hepatitis serosurvey in 2006.

2. Methods

Planning for this study was started in December 2005 and data
analysis completed in December 2007. All field work was con-
ducted between September and October 2006.

2.1. Study population

The target population was local residents aged 1–59 years living
in 160 disease surveillance points (DSP) in 31 provinces which have
been selected by Chinese Center for Disease Control and Prevention
(China CDC) to be representative of the population of China. Demo-
graphic, economic conditions and the situation of the population in
these sites are not statistically different compared to whole country
[12–14]. For the serosurvey, these sites were divided into six major
regional groups – urban eastern, rural eastern, central urban, cen-
tral rural, western urban and western rural – for further sampling1.
Persons aged 1–59 years resident for more than 6 months at the
survey visit were selected.

2.2. Sampling method

Using the expected HBsAg prevalences for different age groups
in the study (1% for age 1–4 years, 4% for age 5–14 years, 9% for
age 15–59 years), the desired sample size was 79129, and included
15,213 children <5 years and 23,416 children 5–14 years.

First, 369 townships were identified from 160 counties (1–4 per
county) by simple random selection; secondly, one village was ran-
domly selected from each township; third, the population aged 1–4,
5–14, and 15–59 years, respectively, were enumerated and selected
based on the systematic interval from a list of village residents.
Average sampling proportions for each age group at village were
1:1 for children <5 years, 1:7 for children 5–14 years, and 1:8 for
population aged 15–59 years.

2.3. Investigation

House to house investigation was completed by trained staff
based on the sampled name list. A standard questionnaire was

1 Western provinces include: Chongqing, Gansu, Guangxi, Guizhou, Inner Mon-
golia, Ningxia, Qinghai, Shaanxi, Sichuan, Tibet, Yunnan, and Xinjiang. Central
provinces include: Anhui, Hainan, Hebei, Heilongjiang, Henan, Hubei, Hunan,
Jiangxi, Jilin, and Shanxi. Eastern provinces include: Beijing, Fujian, Guangdong,
Jiangsu, Liaoning, Shandong, Shanghai, Tianjin, and Zhejiang. Urban counties are
defined as that counties which are capital in prefecture; rural counties are those
counties which are not capital of the prefecture.

used to compile the basic information including gender, birth date,
education, occupation, ethnicity, place of birth, and immunization
history through face to face interview with the study subject or
parent (if child <15 years). For children under 15 years, immuniza-
tion status was recorded from the child’s immunization certificate
kept by the parents or by review of the child’s immunization card
kept at the township hospital immunization clinic; if neither were
available, the village doctor’s registry was reviewed. If none of
these sources were available, the vaccination status was recorded
as unvaccinated (if parent denied vaccination) or as unknown.
Because there are no personal immunization records for adults,
the immunization information for adults was based on memory
(vaccinated, unvaccinated, unknown). Definitions of education and
occupation are according to the Chinese social classification crite-
ria, and only applicable to population aged 15–59 years. Occupation
of public service worker is defined as a person who works in hotel,
hospital, barber, transportation center, etc, and who has high fre-
quency of contact with the public.

2.4. Specimen collection

Blood samples collected for each study participant included 4 ml
for population above 2 years, and 2 ml for children age 2 years
or less. Serum was separated in county laboratories, transported
and stored at −20 ◦C at provincial laboratories, and submitted to
National Hepatitis laboratory of Institute for Viral Disease Control
and Prevention (IVDC) at China CDC in Beijing.

2.5. Laboratory testing

All serum specimens were tested in the National Hepatitis lab-
oratory at IVDC, China CDC. A detailed laboratory testing protocol
was established before testing, including retesting of specimens
with inconsistent results. Testing reagents were selected based on
evaluation of available ELISA kits from five companies in China
compared to Abbott EIA reagents using a panel of 153 standard
reference sera. ELISA reagents for HBsAg, anti-HBs, HBeAg and anti-
HBe testing were purchased from Xiamen Xinchuang Production
Company, utilizing a single lot of each test kit for all specimens2.
Anti-HBc detection reagents were purchased from the Shanghai
Kehua company. For specimens with inconsistent results, Abbott
EIA reagents were used for reconfirmation testing, with neutral-
ization method for final confirmation of HBsAg.

2.6. Statistical analysis

All data was double inputted into an EPI Data 3.02 software
database, and checked for consistency with provinces. After ver-
ifying accuracy, the data was analyzed at China CDC, with SAS 9.13
software.

Appropriate sampling weights were constructed for national
sample data set. The weight components computed for this design,
which involves 160 county strata, 369 township and village clusters
and 81,775 persons, consisted of factors reflecting township selec-
tion probability, village selection probability within the selected
township, age-specific person selection probability within the
selected village and post-stratification adjustments to adjust to the
sex and age of the entire Chinese population. The weight for each
person i can be expressed as follows:

wkji = wk × wj|k × wi|k,j × wadj,

2 Batch number 2006071301 for HBsAg, 2006071401 for anti-HBs, 2006095312
for HBeAg, 2006071801 for anti-HBe; anti-HBc batch number 20060705.
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where, wk is the reciprocal of the inclusion probability of township
k; wj|k is the reciprocal of the conditional inclusion probability of
village j within the selected township k; wi|k,j is the reciprocal of
the conditional inclusion probability of person i within the selected
village j; wadj is an adjustment factor for person i such that the
sum of the weights equals the actual size of the Chinese popula-
tion.

The Taylor series linearization methods were applied for vari-
ance estimation. The prevalence rates of HBV seromarkers include
the point estimates and their estimated 95% CIs [15–20]. 95% confi-
dence intervals (95% CI) were compared for HBV marker prevalence
of each variable; 95% CI which did not overlap were considered as
statistically significant. Multivariate analysis (forward multinomial
logistic regression analysis) of weighted data was used to identify
the predictors for high risk of prevalence of HBsAg among the study
population.

2.7. Comparison with 1992 national serosurvey

The prevalence of HBsAg found in the 2006 national survey was
compared with that of the 1992 national serosurvey, standardized
to national census data in 2000. The target population of the 1992
serosurvey was persons aged 1 to 59 years residing in the same
disease surveillance points (counties) in 31 provinces [1]. Based on
the desired sample sizes, first, three villages were identified from
each county by systematic random selection; secondly, families
were randomly selected according the sample size for each village;
thirdly, all family members in selected families were investigated
and blood were taken for testing for hepatitis B markers.

The mathematical model developed by Goldstein [21] was used
to estimate hepatitis B disease outcomes in China, and HBV car-
riers and deaths prevented by vaccination, using data from the
1992 and 2006 national serosurveys. Key data inputs included birth
cohorts (from China national census data and projections), HBsAg
and HBeAg prevalence among women of childbearing age, anti-HBc
prevalence at 5 and 30 years of age, and proportions of children
completing the three-dose vaccination series.

2.8. Quality control

National specialist groups were convened to guide statistical
design, epidemiological investigation, laboratory testing, training
and analysis. Two field pilots were conducted before the survey. All
the villages were selected at the national level. Appropriate visiting
time was considered to ensure high response rate. Trained County
CDC staffs were responsible for administering the questionnaire,
collecting the blood specimens, and separating, storing and trans-
porting the serum specimens. 227 of 378 inconsistent laboratory
results were confirmed by testing with Abbott reagents, and 151
were tested by neutralization method for final confirmation.

2.9. Ethical Issues

The survey was approved by the China CDC Ethics Committee,
and all study components done according the national ethics regu-
lations. Study participants were informed of the study purpose and
the right to keep information confidential.

3. Results

Overall, the survey investigated 82,078 persons, from whom
82,008 blood samples were collected, and 81,963 with both investi-
gation and blood sample available. Among houses visited, in 93.5%
the occupants participated in the survey. Among these, 81,775
(99.6%) were eligible for data analysis; 178 persons were excluded

Table 1
Characteristics of study population.

Category Frequency Proportion
(%)

Age (years) 1–4 16376 20.0
5–14 23753 29.1
15–59 41646 50.9

Gender Male 38895 47.6
Female 42880 52.4

Education (15–59 years) Illiterate 3993 9.6
Primary school 10125 24.3
Middle school 16615 39.9
High school 7581 18.2
Junior college 2248 5.4
Undergraduate degree 1068 2.6

Occupation (15–59 years) Student 2232 5.4
Farmer 24144 58.0
Worker 5352 12.9
Cadre 2443 5.9
Health care worker 640 1.5
Public place 1336 3.2
Others 5499 13.2

Ethnicity Han 70815 86.6
Mongolian 566 0.7
Tibetan 1211 1.5
Uigur 1165 1.4
Zhuang 525 0.6
Hui 2441 3.0
Others 5052 6.2

Urban/Rural Urban 40840 49.9
Rural 40935 50.1

Region Eastern 27457 33.6
Central 27218 33.3
Western 27100 33.1

Immunization Status Yes 5744 13.8
5–59 years No 28642 68.8

Unknown 7260 17.4

5–14 years Yes 17257 72.7
No 3274 13.8
Unknown 3222 13.6

1–4 years Yes 15475 94.5
No 481 2.9
Unknown 420 2.6

due to being outside the study age range, and for 10 persons serum
samples were insufficient.

3.1. Characteristics of study population

The characteristics of study population are shown in Table 1.
Among the study population, 20.0% were age 1–4 years, 29.1% age
5–14 years and 50.9% age 15–59 years. The male to female ratio is
0.91:1, and 86.6% were Han ethnicity. The proportions of persons
reporting any hepatitis B vaccination were 13.8% among persons
age 15–59 years; 72.7% among children age 5–14 years, and 94.5%
among children <5 years old (Table 1).

3.2. Results of HBV testing and distribution of HBV serological
markers by age

Among the eligible study population, 4150 persons were pos-
itive for HBsAg (5.1%); 44,928 positive for anti-HBs (54.9%) and
20,163 positive for anti-HBc (24.7%). The weighted prevalences
adjusted to represent the Chinese population age 1–59 years were
HBsAg 7.2%; anti-HBs 50.1%, and anti-HBc 34.1%. The major differ-
ences between unweighted and weighted prevalences were due to
age standardization.
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Table 2
Age Distribution of HBV markers among population aged 1–59 years.

Age goup (year) Sample tested HBsAg Anti-HBs Anti-HBc

Prevalence* (%) 95% CI Prevalence* (%) 95% CI Prevalence* (%) 95% CI

1– 16376 1.0 0.8–1.2 71.2 69.8–72.7 4.1 3.5–4.7
5– 11909 1.4 1.2–1.7 55.5 52.4–58.5 5.5 4.7–6.3

10– 11844 3.2 2.6–3.8 57.5 55.4–59.5 10.7 9.7–11.7
15– 2942 5.4 4.4–6.4 50.3 44.4–56.2 25.0 22.3–27.7
20– 6778 10.5 8.2–12.7 45.6 42.9–48.4 38.9 36.6–41.3
30– 13164 8.6 7.5–9.6 46.4 44.1–48.7 41.8 39.3–44.3
40– 10477 8.5 7.4–9.6 46.0 43.5–48.5 45.1 42.7–47.5
50–59 8285 8.9 7.1–10.7 50.3 47.2–53.5 50.0 46.6–53.4

Total 81775 7.2 6.7–7.7 50.1 48.8–51.3 34.1 32.8–35.5

* Weighted prevalence – see text.

Table 3
Prevalence of HBsAg by gender, occupation, education, nationality, geographic, vaccine status.

Investigated Prevalence* % 95% CI

Gender Male 38895 8.6 7.8–9.4
Female 42880 5.7 4.9–6.6

Education (15–59) Illiterate 3993 9.7 7.6–11.7
Primary school 10125 8.8 7.9–9.7
Middle school 16615 9.1 8.1–10.1
High school 7581 8.3 7.2–9.3
Junior college 2248 5.9 4.2–7.7
Undergraduate 1068 3.1 1.4–4.9

Occupation (15–59) Student 2232 4.0 3.0–5.0
Farmer 24144 8.5 7.8–9.3
Worker 5352 8.9 7.7–10.1
Cadre 2443 6.5 2.2––10.8
Health care worker 640 2.7 1.2–4.2
Public worker 1336 22.9 17.4–28.4
Others 5499 10.0 8.1–12.0

Ethnicity Han 70815 7.2 6.9–7.8
Mongolian 566 2.1 0.8–3.3
Tibetan 1211 5.0 4.1–6.0
Uigur 1165 8.2 6.0–10.5
Zhuang 525 13.4 7.4–19.4
Hui 2441 3.1 1.2–5.1
Others 5052 7.0 5.6–8.4

Region Eastern 27457 6.5 5.7–7.3
Middle 27218 6.7 5.6–7.8
Western 27100 8.3 7.6–8.9

Urban/Rural Urban 40840 6.8 5.8–7.8
Rural 40935 7.3 6.7–7.9

Vaccinated Yes 38476 2.1 1.8–2.4
No 32397 9.4 8.4–10.3
Unknown 10902 7.8 5.0–10.6

* Weighted prevalence – see text.

Prevalence of HBsAg varied markedly by age group, increasing
steadily from 0.96% among children age 1–4 years, to 8–12% among
persons age 20 years and older (Table 2). Differences in prevalence
were highly significant for each 5 years age group through age
20 years, after which they did not vary significantly. The trend of
prevalence of anti-HBc was similar to that of HBsAg, but continued
to increase among adults to reach 50.0% among those age 50–59
years. The prevalence of anti-HBs was inverse to that of HBsAg,
decreasing with increasing age from 72% among children age <5
years, to 45–50% among 15–59 year olds (Table 2).

3.3. Prevalence of HBsAg by other demographic characteristics

HBsAg prevalence was significantly higher for males (8.6%) than
females (5.7%, p < 0.01) (Table 3). Persons of the Zhuang minor-
ity had the highest weighted HBsAg prevalence (13.4%), followed
by Uigur (8.2%) and Han (7.2%) ethnic groups. HBsAg prevalence

was significantly lower among Mongolian (2.1%), Hui (3.1%) and
Tibetan (5.0%) ethnic groups. Among persons >15 years, the HBsAg
prevalence decreased with increasing education level. The highest
prevalence was in the illiterate population (9.7%), and was signifi-

Fig. 1. Relationship between immunization and prevalence of HBsAg, by age.
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Fig. 2. (a) Comparison of Prevalence of HBsAg in 1992 and 2006. (b) Comparison of Prevalence of anti-HBc in 1992 and 2006.

cantly lower in persons with undergraduate degrees (3.1%). Among
occupation groups, HBsAg prevalence was lowest in health care
workers and students, and highest in public service workers (22.9%)
(Table 3).

The HBsAg prevalence among persons living in western regions
(8.3%) was higher than the eastern region (6.5%, p < 0.05). The preva-
lence of anti-HBs was slightly higher in urban (52.6%) than in rural
areas (49.3%. p < 0.05), and in the western region (53.0%) than east-
ern region (46.8%. p < 0.05).

3.4. Relationship between hepatitis B immunization and
prevalence of HBsAg

The prevalence of HBsAg among vaccinated persons was only
2.1%, compared to 9.4% among unvaccinated persons (p < 0.001).
Similarly, prevalence of anti-HBc was lower among vaccinated
(8.5%) than unvaccinated persons (41.1%), while the prevalence of
anti-HBs was higher among vaccinated persons (68.2% vs. 42.6%,
respectively). Among all age groups, the immunized population
had a much lower prevalence of HBsAg than un-immunized pop-
ulation; this difference was proportionally greatest in children <5
years (Fig. 1).

3.5. Comparison with results of the 1992 national hepatitis
serosurvey

Compared with the national serosurvey conducted in 1992, the
prevalence of HBsAg among children age 1–14 years born after
hepatitis B vaccine was recommended for routine childhood immu-
nization was much lower than same age groups in 1992 (Fig. 2a).
In particular, among children <5 years, prevalence was only 1.0%,
90% lower than in 1992 (9.7%). For person age 15–19 years, HBsAg
prevalence was also moderately lower (p < 0.05), but for popula-
tion aged 20–59 years, the prevalence of HBsAg was high in both

surveys. In the 2006 survey, the prevalence of anti-HBc was con-
sistently lower than in the 1992 survey, especially in younger age
groups (Fig. 2b).

Among children age 1–14 years, assuming that the force of
infection remained the same as in 1992, and using the mathemat-
ical model to estimate hepatitis B disease outcomes, an estimated
16–20 million HBV carriers and 2.8–3.5 million future HBV related
deaths have been prevented [21].

3.6. HBeAg status among HBsAg positive persons

Among HBsAg positive children <15 years, the proportion posi-
tive for HBeAg was high (>68%). HBeAg decreased with age to 15%
among persons age 40–59 years. The prevalence of HBeAg among
HBsAg positive childbearing women was 30.0%, similar to that mea-
sured in 1992 (Table 4).

3.7. Multivariable analysis of HBsAg status for adults and children

To identify factors that affected the prevalence of HBsAg for
population aged 15–59 years, a multivariable logistic regression
was used, the dependent variable being the weighted prevalence of
HBsAg; independent variables included gender, location of commu-
nity (urban vs. rural), region, ethnicity, occupation, education, and
immunization history. Results show that male sex (O.R. = 1.7), living
in the western region (O.R. 1.2), and unvaccinated persons or with
vaccination status unknown (O.R. = 2.5, 2.3) had higher likelihood of
HBsAg positivity than females, persons living in Eastern region and
vaccinated populations, respectively (p < 0.01) (Table 5a). Among
the different ethnic groups, Inner Mongolian, Tibetan and Hui
had lower HBsAg prevalence than Han (p < 0.05), while Zhuang
had borderline significantly higher prevalence. Public workers and
others were found to have higher HBsAg prevalence than farm-

Table 4
Proportion of HBeAg among HBsAg positive person by gender.

Age goups (yr) Male Female

HBsAg psitive Prevalence* (%) 95% CI HBsAg psitive Prevalence* (%) 95% CI

1–4 106 76.4 65.5–87.2 71 74.1 58.9–89.3
5–14 341 69.4 61.4–77.4 249 67.6 56.4–78.7

15–39 962 38.4 29.6–47.2 874 30.0 25.9–34.1
40–59 814 15.7 11.8–19.6 733 15.0 11.4–18.5

* Weighted prevalence – see text.
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Table 5a
Multinomial logistic re gression analysis of HBsAg prevalenceamong population aged 15–9 years.

Variable Category Frequency O.R. 95.0% C.I. for O.R. p value

Lower Upper

Gender Female* 23637 1
Male 17883 1.7 1.5 2.02 <0.01

Urban/Rural Urban* 20785 1
Rural 20735 1.0 0.8 1.2 0.96

Region Eastern* 13887 1
Central 13833 1.1 0.8 1.31 0.70
Western 13800 1.4 1.2 1.64 <0.01

Ethnicity Han* 36041 1
Mongolian 230 0.3 0.2 0.6 <0.01
Tibetan 1296 0.5 0.3 0.7 <0.01
Uigur 608 0.7 0.3 1.6 0.38
Zhuang 281 1.5 0.9 2.5 0.08
Hui 580 0.4 0.2 0.7 <0.01
Others 2480 0.9 0.7 1.1 0.32

Occupation Student 2117 0.6 0.5 0.9 <0.01
Farmer* 24136 1
Worker 5352 1.1 0.9 1.3 0.36
Cadre 2442 1.2 0.4 3.7 0.71
Health worker 639 0.5 0.2 1.2 0.12
Public worker 1335 3.8 2.9 4.8 <0.001
Others 5499 1.4 1.1 1.8 <0.01

Education Illiterate 3972 2.8 0.9 8.7 0.07
Primary school 10097 2.4 0.8 6.3 0.11
Middle school 16574 2.4 0.9 5.6 0.08

Immunization History High school 7564 2.2 0.9 4.6 0.76
Junior college 2246 1.4 0.8 2.5 0.21
undergraduate* 1067 1
Yes* 5730 1
No 28557 2.5 1.9 3.2 <0.01
Unknown 7233 2.3 1.5 3.6 <0.01

* Reference category.

Table 5b
Multinomial logistic regression analysis of HBsAg prevalence among population aged 1 to 14 years.

Variable Category Frequency O.R. 95% C.I.for O.R. P value

Lower Upper

Gender Female* 19169 1
Male 20960 1.3 0.9 1.9 0.20

Urban/Rural Urban* 19999 1
Rural 20130 1.1 0.8 1.4 0.65

Region Eastern* 13530 1
Central 13336 1.0 0.7 1.3 0.23
Western 13263 0.6 0.4 0.8 <0.01

Age group (yrs) 1–4* 16376 1
5-9 11909 1.1 0.9 1.4 0.41
10-14 11844 1.9 1.3 2.7 <0.01

Ethnicity Han* 34668 1
Inn Mongolia 336 0.2 0.0 1.2 0.08
Tibetan 1138 1.0 0.6 1.7 0.98
Uigur 599 1.9 0.5 7.4 0.35
Zhuang 244 3.5 1.8 6.9 <0.01
Hui 583 0.9 0.3 2.5 0.89
Others 2561 1.5 0.9 2.4 0.08

Immunization History Yes* 32732 1
No 3755 2.5 1.5 4.1 <0.01
Unknown 3642 2.0 1.4 3.0 <0.01

Birth Place County Hospital 19156 1
Township hospital 11266 2.1 1.5 3.5 <0.01
Home 8631 4.0 2.7 6.0 <0.01
Others 1076 3.5 2.0 6.3 <0.01

* Reference category.
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ers, while students were found to have lower HBsAg prevalence
(p < 0.01).

Among children aged 1–14 years, multivariate analysis showed
the strongest predictors of HBsAg status were vaccination status
(unvaccinated or vaccination status unknown, O.R. = 2.5, 2.0), and
place of birth (Table 5b). Children born in hospital had the low-
est prevalence, while those born in smaller township hospitals or
at home had successively higher risk. Children aged 10–14 years
have higher prevalence than children aged 1 to 4 years (O.R. = 1.9)
(p < 0.01). Among the different ethnic groups, Zhuang (O.R. = 3.5,
p < 0.01) have higher prevalence than Han ethnicity, and other eth-
nic groups (mainly from southern China) had borderline significant
higher risk (O.R. = 1.5, p = 0.08).

4. Discussion

Hepatitis B is among the most important infectious diseases
in China. Based on the national serosurvey in 1992, Chinese pop-
ulation’s prevalence of HBsAg was about 10% for all age groups,
including young children. The national serosurvey in 2006 shows
that for population aged 1–59 years, the prevalence of HBsAg has
decreased from 9.8% to 7.2%, and for children under 5 years is now
only 1.0%. The findings from this survey indicate that the HBsAg
prevalence in the whole population is now close to the national
goal (less than 7% by 2010), and that the prevalence for children
under 5 has already reached both the national goal of less than 1%
by 2010, and the WHO Western Pacific Regional goal of less than
2% by 2012.

The most dramatic finding is the decrease in HBV infection risk
and HBsAg prevalence among children born after hepatitis B vac-
cine was recommended for infant routine immunization in 1992,
and especially for children born after hepatitis B vaccine was fully
integrated into infant routine immunization in 2002. The HBsAg
prevalence among children aged 1–4 years has decreased by 90%;
in addition, HBsAg prevalence among children aged 5–9 and 10–14
years have decreased by 86% and 72%, respectively. In these cohorts,
an estimated 16–20 million HBV carriers and 2.8–3.5 million future
HBV related deaths have been prevented [21].

Conversely, the prevalence of anti-HBs for population aged 1–59
years has increased from 27.4% in 1992 before hepatitis B vac-
cine was recommended, to 50.1% in 2006, with a four fold increase
among children 1–4 years (from 15.8% to 72.3%).

These data are consistent with many studies globally and in
China which show that after introduction of hepatitis B vaccina-
tion programs, the prevalence of HBsAg has declined significantly
[22–29]. The decline of HBsAg among children in China can be
attributed primarily to impact of hepatitis B vaccination [30], and
will not only bring the decreased prevalence of HBsAg, but will
decrease the future incidence of cirrhosis and hepatocellular car-
cinoma [31]. Other factors such as the single child policy which
reduces horizontal (child to child) transmission in the home, and
possibly safer injection practices that reduce nosocomial transmis-
sion may have also contributed to this decline, but their precise
impact cannot be evaluated in this survey.

The multivariate analysis provided useful insights into risk fac-
tors for HBsAg positivity among both the adult and child population,
in addition to showing the clear effect of hepatitis B immunization.
Among adults, risk factors included male sex, living in Western
provinces, belonging to specific ethnic groups (Zhuang), and cer-
tain work professions. We found a relatively low HBsAg prevalence
among health care workers, but also that public service workers
had a high prevalence of HBsAg. Health care workers are in high
socio-economic status, have better access to public health services,
and some are already protected by vaccination, but high preva-
lence of HBsAg for social workers in public places is of concern,

particularly for risk of long term disease and of discrimination.
On detailed review, the high prevalence for public service work-
ers was found in a single cluster of workers with high prevalence
of HBsAg in one large community; outside of this community
prevalence among public workers was similar to that of other work-
ers.

Among children, the main risk factors for HBsAg positivity, in
addition to lack of vaccination, included birthplace – a predictor
of health care and immunization access; age, region and ethnicity.
Infants born in hospitals are much more likely to receive a birth
dose of HepB than those born at home; in addition, in larger hospi-
tals mothers may be screened for HBsAg, and infants of those found
positive may also be given HBIG (1.9% of infants born in larger hos-
pitals between 2002 and 2005 were given HBIG). The reason for
low risk in the western region may be greater recent improve-
ment in vaccination status. While certain northern China groups
(Mongolian, Hui) consistently have lower risk, risk is consistently
elevated in the Zhuang and others mainly in southern China [1].
For these groups, particularly the Zhuang, the risk of developing
chronic HBV infection remains high among children, in part due
to lower accessibility to hepatitis B vaccine before incorporation in
routine EPI and removal of financial barriers to infant immuniza-
tion.

Despite the substantial progress in preventing hepatitis B infec-
tion in children, this study confirms the ongoing high prevalence of
active HBV infection among adults, and its consequent high risks of
HBV transmission and chronic sequelae. The continued high preva-
lence of HBsAg and HBeAg positive women of child bearing age
– who have a 90% chance of infecting their newborns unless the
newborns are treated with vaccine or vaccine plus HBIG soon after
birth – reaffirms the need to further strengthen infant immuniza-
tion programs, including assuring timely birth doses are given to all
children in the poorest areas and to underserved ethnic groups. In
addition, expanded vaccination is needed to prevent HBV infection
in older children and adults, among whom 40–50% remain sus-
ceptible to HBV infection. Catch-up vaccination is now planned for
children under 15 years, and immunization is recommended for
adults at high risk. Finally, programs to prevent the long-term con-
sequences of HBV infection, through screening and antiviral drug
treatment, need to be developed and expanded to reach those at
risk of developing cirrhosis and liver cancer. The China government
has greatly expanded funding to evaluate strategies for preven-
tion of hepatitis B, and for identifying and treating those persons at
highest risk for developing cirrhosis and liver cancer [10].

One study limitation is that study participation was limited to
persons resident in the villages for 6 months or more, and excluded
the short-term floating population, who are estimated to comprise
3% of the total population in China (higher in some urban areas) [8],
and unregistered children born outside of family planning. As the
majority of these persons come from poorer, rural areas, they may
have a relatively high prevalence of HBsAg and lower likelihood of
hepatitis B vaccination, therefore, underestimating overall HBsAg
prevalence. In addition, 6.5% of the interviewees were not present
during the visits.

In conclusion, China has successfully integrated hepatitis B vac-
cine into routine immunization programs and has achieved very
significant impact on decreasing the HBsAg carrier rate among
children born after 1992. The national goal of reducing HBsAg
prevalence to less than 1% by 2010 among children less than 5 years
old will certainly be reached if current immunization programs can
be sustained. To achieve the national goal for whole population in
decreasing the prevalence of HBsAg to less than 7%, free immuniza-
tion of infants should be maintained and timely birth dose should
be targeted to reach all newborn infants in the coming years. In
addition, expanded vaccination is needed to prevent HBV infection
in older children and adults.
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