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Abstract. Inorder to make urban-rural comparison of the prevalence of hepatitis B and C virus (HBV and
HCV, respectively) infection in China, a twin survey was conducted in 1996 on two groups (50 subjects
each) of 21-55 year-old, apparently healthy women for infection markers and serum enzyme levels; one
group (the urban group) was in Jinan, the provincial capital of Shandong Province, and the other (the rural
group) was in a farming village in Zhangqiu area some 30 km away from Jinan City. Comparison between
the two groups showed that there was no significant (p>0.10) difference in the prevalence of HBsAg*, anti-
HBs*, anti-HBc* and the cases positive to any of the three HBV infection markers (fe HBV*). No age-
dependent difference was detected within or between the groups. Thus the overall positivity rate was 8%
for HBsAg*, 47% for anti-HBs*, 48% for anti-HBc*, and 64% for HBV*. No anti-HCV* case was found either
in the urban group or in the rural group. Liver function remained normal in all cases studied. The results
together with perusal of published data suggest the urban-rural difference will not be remarkable, if present,

in HBV and HCV infection in the regions studied, and possibly in China as a whole.

INTRODUCTION

Infection of hepatitis B virus (HBV) and that of
hepatitis C virus (HCV) are well known risk factors
of hepatocellular carcionoma (HCC) among people
in some areas in Asia such as Japan, continental
China and Taiwan (Yuki et al, 1992; Okuno et al,
1994; Tsai et al, 1994a, b; Di Bisceglie, 1995;
Mansell and Locarnini, 1995). Continental China
is among the areas of high HCC incidence, and
extensive seroepidemiological studies, especially
on HBV infection (Qu, 1986; Hu et al, 1986; Liu et
al, 1991; Skolnick, 1996), have been carried out
throughout the vast country or over several prov-
inces, and it was concluded that the HBV infection
rates are generally high, although varied, depend-
ing on the regions in the country. Whereas a
majority of the population in continental China live
in rural areas, it is not yet clear, however, if the
endemic rate is similar in towns and villages, or if
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the rate is higher among villagers than among urban
inhabitants.

An exploratory survey, although small in scale,
was launched by this study group to obtain answers
to this important question. The survey was de-
signed to examine two comparable groups of inhab-
itants on HBVand HCYV infection prevalence rates,
one group in a provincial capital and the other ina
farming village.

MATERIALS AND METHQODS

Study population and study design

A twin survey was conducted in October, 1996,
one in the provincial capital of Jinan City in
Shandong Province, China and the other ina farming
village of Baiquan in Zhanggiu area some 30 km
easttothe city. A group of 50 women teaching staff
in Shandong Medical University in Jinan (the urban
group) and 50 farming women in the village (the
rural group) volunteered to join the study; women
in the rural group were matched by age to the urban
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group women with an allowance of 3 year differ-
ence in age. They were in the age range of 21-55
years, and mostly married; no occupational blood
donors were included. They offered blood samples
and had a clinical interview (at the time of blood
sampling) for information on daily life such as
water supply and personal habits of smoking and
drinking. Blood samples were drawn from cubital
vein 2.5-3 hours after taking any foods or drinks.

Women rather than men were chosen because
sex difference in HCC prevalence in Chinais known
(Yuan et al, 1995), although HBV (Qin et al, 1992)
and HCV (Shi and Bian, 1996) infection rates may
not differ substantially between the two sexes.
Taking the small size of the survey into considera-
tion, only nonsmoking and non-habitually drinking
women were selected for better comparability of
the two groups.

Assay for markers of hepatitis virus B and C
infection, and liver function

Assays for infection markers of hepatitis B and
C virus (HVB and HVC, respectively) were by
commercial RIA or EIA kits, ie, HBV surface anti-
gen (HBsAg) by AUSRIA®II-125, HBV core anti-
body (anti-HBc) by RIAKIT®, HBV surface anti-
body (anti-HBs) by AUSAB®, and HCV antibody
(anti-HCV) by HCV EIA Il (all from Abbott-Dinabot
Co, Tokyo, Japan). Serum enzyme activities were
assayed by conventional methods.

Statistical analysis

A normal distribution was assumed for infection
markers, and therefore arithmetic means (AMs) and
standard deviations (ASDs) were calculated as sta-
tistical parameters. In case of serum enzyme activi-
ties, a log-normal distribution was assumed so that
geometric means (GMs) together with geometric
standard deviations (GSDs) were calculated. Chi-
square test and unpaired Student’s 7-test were em-
ployed for detection of difference in prevalence and
in means, respectively.

RESULTS

HBYV and HCV marker-positivity

The number of cases positive for HBV surface
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antigen (HBsAg*), HBV surface antibody (anti-
HBs*), HBV core antibody (anti-HBc*), any of the
three HBV infection markers (HBV*), or HCV
antibody (anti-HCV*) are summarized in Table 1.
The prevalence is presented by survey site and also
as the two sites combined, as well as by age group
of nearly equal size (ie taking 40 years of age as a
point of division) and as all ages.

Comparison of the prevalence was conducted
between the 21-40 year-old and 41-55 year-old
groups for HBsAg”, anti-HBs*, anti-HBc*and HBV".
No significant (p > 0.10) difference was detected
between the two age groups either in the urban
group or in the rural group (Table 1). A similar
comparison of the same age groups in the city and
in the village also failed to detect any significant
(p>0.10) difference in prevalence of HBsAg", anti-
HBs", anti-HBc* or HBV"* cases, except that the
prevalence of anti-HBc" cases in the 21-40 year-old
group in the city (30%; 6 cases out of 20) examined
was barely (0.05 < p < 0.10) lower than that in the
village (55%; 16 cases out of 29).

When the urban group was compared with the
rural group (two age-dependent subgroups com-
bined in either group), there was no significant
(p > 0.10) difference in the prevalence of HBsAg’,
anti-HBs*, anti-HBc* or HBV*. Thus, the overall
positivity rate when all cases in the two survey sites
were combined was 8% for HBsAg*, 47% for anti-
HBs*, 48% for anti-HBc*, and 64% for HBV",
indicating that only one-third of the women sur-
veyed were free from HBV infection. In a sharp
contrast, none of the women surveyed were positive
to HCV infection, independent of the place of resi-
dence or of the age.

Liver function

Liver function tests included AST, ALT and y-
GTP. Table 2 summarizes comparison of the three
enzyme activity levels between marker-positive
and -negative groups. No significant difference
was found in most cases, except that AST and ALT
activities werc significantly (p < 0.05) higher in the
HBV* group than in the HBV-group. Moreover, no
case exceeded the upper limit of 40 IU/] for AST,
35 1U/1 for ALT, and 60 IU/I for y-GTP when the
activities were compared with the normal ranges of
the test laboratory, indicating that liver function
remained normal, regardless of positive or negative

501



SOUTHEAST AsIAN J TroP MED PUBLIC HEALTH

Table 1

Prevalence of hepatitis B and C virus infection markers in the two populations.

Study region Indicative of HBV infection
No. HBV-  Anti-HCV’
Age range of
(years) cases HBsAg* Anti-HBs* Anti-HBc* HBV*
City
21-40 20 3 (15%) 10 (50%) 6" (30%) 13 (65%) 7(35%) 0(0%)
41-55 30 2 (7%) 14 (47%) 15 (50%) 20 (67%) 10 (33%) 0 (0%)
Total 50 5(10%) 24 (48%) 21 (42%) 33 (66%) 17 (34%) 0 (0%)
Village
21-40 29 2 (T%) 12 (41%)  16°(55%) 18 (62%) 11(38%) 0(0%)
41-55 21 1 (5%) 11 (52%) 11 (52%) 13 (62%) 8 (38%) 0(0%)
Total 50 3 (6%) 23 (46%) 27 (54%) 31 (62%) 19 (38%) 0 (0%)
City + Village
21-40 49 5(10%) 22 (45%) 22 (45%) 31 (63%) 18 (37%) 0 (0%)
41-55 51 3 (9%) 25 (49%) 26 (51%) 33 (65%) 18 (35%) 0 (0%)
Total 100 8 (8%) 47 (47%) 48 (48%) 64 (64%) 36 36%) 0 (0%)

Abbreviations: HBsAg, HBV antigen; anti-HBs, HBV surface antibody; anti-HBc, HBV core antibody; anti-HCV, HCV
antibody. The values are the number of cases (% in parentheses). Unless otherwise specified, there is no significant
(p>0.10) difference in the prevalence of HBsAg®, anti-HBs*, anti-HBc* or anti-HCV* between the urban group and the rural
group (the 21-40 year-old women, the 41-55 year-old women and the combination), or between the 21-40 year-old and the
41-55 year-old women (in the city, the village or the combination) as assayed by chi-squares test.

* The difference in the prevalence in anti -HBc¢* between the 21-40 year-old women in the urban group (6 cases out of 20
women) and their counterparts in rural group (16 out of 29) is barely significant (0.05 <p < 0.10).

Table 2

Serum enzyme activity by positivity to HBV infection markers.

Serum RBYV infection marker
Pos/neg HBsAg Anti-HBs Anti-HBc HBV

Number Positive 8 47 48 64

of cases Negative 92 53 52 36

AST Positive 17.5(1.38) 18.6 (1.27) 18.8 (1.24) 18.4 (1.28)*
Negative 17.8 (1.25) 17.2 (1.26) 16.9 (1.27) 16.9 (1.23)

ALT Positive 17.8 (1.67) 14.7 (1.44) 14.7 (1.39) 14.9 (1.46)*
Negative 14.0 (1.47) 13.7 (1.52) 13.5 (1.63) 13.0 (1.53)

v-GTP Positive 8.3(1.17) 8.5 (1.50) 8.6 (1.42) 8.3 (1.42)
Negative 10.5 (2.83) 8.6 (1.39) 8.5 (1.46) 8.9 (1.46)

Unless otherwise specified, values are GM (GSD) of enzyme activity for the urban and rural groups in combination.
Asterisks show statistical significance of the differences between the positive and negative cases (* for p<0.05).
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HBYV infection. placeearly in life (Yao, 1996), except for iatrogenic
infection. Anotherand even more striking observa-
tion is the absence of anti-HCV* cases both in the

DISCUSSION
urban group and in the rural group (Table 1). This
conclusion should be taken as preliminary, how-

The present survey on adult womenmade it clear ever, because the scale of the survey is not large
that the prevalence of HBsAg®, anti-HBs*, anti; enough to allow detailed statistical as well as life
HBc* and HBV* cases did not differ (Table 1) style-linked analysis.

between inhabitants of a provincial capital and
farmers in an agricultural village, although the way
of life in the two survey sites was substantially
different, eg, the people in the city have a supply of
treated water, whereas the villagers depend on their
own well water (information obtained in a clinical
interview). Substantial differences in food con-
sumption pattern were also found (to be described
in a separate paper: Quetal, 1997). In brief, women
in the village took sigificantly less lipid and more
carbohydrate than their counterparts in the city,
although there was no significant difference in total
energy and protein intake.

HBYV infection prevalence in continental China
as reported in the literature is summarized in Table
3, in which only the results assayed by the RIA or
RPHA method are quoted for better comparability in
detection sensitivity. Seiji ef al (1991a), Tao ef al
(1992) and Zhao et al (1996) reported low HBsAg*
prevalence (or low HBV" prevalence in combina-
tion) among factory workers in Beijing, general
populations in Beijing or in five provinces, respec-
tively, whereas Qin ef al (1992) observed very high
HBsAg* and HBV" rates (20% and 79%, respec-
tively) in a small city at the eastern end of the
Shandong peninsula (thus in the same province of

It is quite conceivable that no age effects on the present study, but more than 500 km distant).
HBV marker prevalence were observed among adult Otherwise, the prevalence observed in the present
women in the city or in the village because both study (ie 8% for HBsAg" and 64% for HBV*, both
vertical and horizontal HBV transmission will take in urban and rural women; Table 1) can be taken as

Table 3

HBYV marker-positive rates among general populations in China, as reported in literature®.

Reference Indicative of HBV infection (%) Notes
HBsAg* Anti-HBs* Anti-HBc* HBV* Survey site® Note

The present study 8 47 48 64  Shandong Healthy urban and rural women

Hu et al (1986) 10 - - 43  Whole China General population

Seiji et al (1987) 8 46 - 53  Anhui Factory workers

Seiji et al (1991a) 4 37 38 44  Beijing Factory workers

Seiji et al (1991b) 8 48 55 65 Shanghai etc Factory workers

Liu et al (1991) 10 32 45 58  Four prov 0-60* y-old general pop
Ibid 10-13 34-39 45-56 58-73 Four prov 20-60" y-old general pop

Qin et al (1992 20 45 73 79  Shandong 0-50* y-old general pop
Ibid 21 44 73 79  Shandong 2 20 y-old general pop

Tao ef al (1992) 3 - - - Beijing 0-60* y-old general pop
Ibid 3 - - - Beijing 20-60" y-old general pop

Okuno et al (1994) 10 - - - Guangxi Healthy controls®

Ye et al (1994) - - - 50  Jiansu Healthy controls®

Zhao et al (1996) 7 - - 34  Five prov General populations

Abbreviations: HBsAg, HBV antigen; anti-HBs, HB surface antibody; anti-HBc, HB core antibody; anti-HCV, HCV
antibody.

® Only those assayed by R1A or RPHA methods are cited.

® Name of province (or a large city) surveyed.

¢ Healthy controls to hepatocellular carcinoma patients.
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Table 4

Anti-HCV antibody-positive rates among general populations in China, as reported in literature®.

Reference Anti-HCV" rate(%) Survey site? Note

The present study 0 Shandong Healthy urban and rural women

Tao et al (1991) 2.1 Beijing General urban population

Tao et al (1992) 2.1 Beijing 0-60" y-old general population
Ibid 2.7 Beijing 20-60* y-old general population

Okuno ef al (1994) 0 Guangxi Healthy controls®

Ye et al (1994) 4.1 Jiansu Healthy controls®

Deng ef al (1995) 1.0 Guangdong 1-59 y-old rural population
Ibid 1.9 Guangdong 2 20 y-old general population

Qi et al (1995) 0.9 Beijing Airport attendants

Wang et al (1995) 4.6 Shanxi Students, etc

Di et al (1996) 2.0 Jiangsu 0-60* y-old general population
Ibid 1.4 Jiangsu > 20 y-old general population

Hao et al (1996) 0.8 Xian Pregnant women

Shi et al (1996) 2.6 Beijing 0-60" y-old general popultion
Ibid 2.5 Beijing 2 20 y-old general population

Zhou et al (1996) 1.4 Anhui Farmers
Ibid 0.5 Anhui Coal miners

¢ Name of province (or a large city) surveyed.

typical for the general population when compared
with reported results (Seijiesal, 1987,1991b; Hu et
al, 1986; Okuno et al, 1994; Ye et al, 1994; Yao,
1996). It should be added that no substantial differ-
ence in the prevalence was observed when younger
(£19 year-old) people were excluded from the
populations surveyed, eg in case of Yao (1996).

It was not possible from the literature survey to
identify whether the reported values are for urban
or rural populations. It may be feasible, however,
to estimate that factory workers (Seiji e al, 1987,
1991b) and healthy controls in studies of HCC
(Okunoetal, 1994; Ye et al, 1994) were from cities,
whereas the populations surveyed by Liu er al/
(1994) and Zhao et al (1996) appear to include both
urban and rural populations. With such assump-
tions, it appears likely that the urban-rural differ-
ence in the prevalence of HBV infection is not
substantial, because HBV* prevalence was 40-53%
in assumedly urban populations (Seiji ef al, 1987,
1991b; Ye et al, 1994) whereas it was 34-58% for
the probable mixture of urbar and rural populations
(Liu et al, 1991; Zao et al, 1996). In this connec-
tion, Qu (1986) observed that both HBsAg* and
anti-HBs* prevalences were higher in rural areas
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(10.3%, and 4.1%, respectively) than in urban areas
(8.1% and 3.1%) in a nation-wide large-scale sur-
vey. Variation was wide among the provinces (ie
from 3.8% in Shanxi Province to 14.9% in Fujian
Province in HBsAg* prevalence, and from 1.2% in
Xizhang Autonomous Region to 7.7% in Hunan
Province in anti-HBs* prevalence), and no rural-
urban matching was made in the evaluation of the
results.

A growing number of papers on anti-HCV*
prevalence in continental China have been pub-
lished in recent years. Review of the papers (Tao e/
al, 1991; Okuno et al, 1994; Ye et al, 1994; Deng et
al, 1995; Qi et al, 1995; Wang et al, 1995; Diet al,
1996; Hao et al, 1996; Shi es al, 1996; Zhou et al,
1996) shows that the reported prevalence of anti-
HCV* cases is distributed in a range of zero (Okuno
et al, 1994) t0 4.6% (Wang et al, 1995). The rates,
less than 5% at highest (Wang et a/, 1995), are in an
agreement with each other in the sense that HCV
infection is much less common than that of HBV in
continental China. The observation is further in
line with the findings that the anti-HCV* preva-
lence is low among chronic liver disease patients in
northwest China (Li et al, 1993) and also among
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HCC patients in southern China (Okuno et al,
1994). In addition, the observation not only sup-
ports the conclusion by Okuno ef al (1994) that
HBY infection rather than HCV infection plays an
important etiological role in the development of
HCC in southern China, but suggests that the con-
clusion may be extrapolated to other parts of conti-
nental China.

Regarding low anti-HCV" prevalence, it is of
interest to point out that in Taiwan where anti-
HCV* prevalence is low (Liu ef al, 1991), no inter-
action was observed between HBV infection and
HCV infection (Chang er al, 1992, Tsaiet al, 1994a,
c). Moreover, the contribution of HBV infection to
the risk for HCC is several times greater than that of
HCYV infection for the people in Taiwan (Tsai et al,
1994b), although HCV infection rate could be ex-
ceptionally high under specific social conditions
such as aboriginal communities (Wu et al, 1992).

Considering possible urban-rural difference in
anti-HCV"* prevalence, perusal of the papers cited
in Table 4 shows that some authors [eg Deng et al
(1995) and Zhou et al (1996)] surveyed people in
villages whereas others [eg Qi ef al (1995) and Shi
et al (1996)] studied people in a large city like
Beijing. The subjects studied by Okuno et al (1994)
and Ye ef al (1994) as healthy controls for HCC pa-
tients were most probably also from cities. The anti-
HCV* prevalence reported by Deng er al (1995), ie
1.0 to 1.9% depending on age groups and Zhou ef a/
(1996) of 1.4% for farmers are comparable to the
prevalence reported for urban populations, ie, from
0.8% by Ha et al (1996) 10 2.6% by Shi e al (1996),
whichas a whole agree with the present observation
(Table 4) that HCV infection prevalence is low and
that there will be no substantial urban-rural differ-
ence in anti-HCV" prevalence.
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