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Changing Prevalence of Anti-Hepatitis A Virus
in Adolescents in A Rural Township in Taiwan
Jing-Yi Chen1,2,5, MD; Jui-Chin Chiang1,2,6, MD; Sheng-Nan Lu2,3,4, MD, MPH, PhD;
Shu-Fen Hung3,4; Jung-Ta Kao3,7, MD; Yi-Hao Yen3,4, MD; Jing-Houng Wang3,4, MD
Background: Hepatitis A virus (HAV) is transmitted through the oral-anal route. Areas of
low prevalence of anti-HAV might have risks for a hepatitis A outbreak even
under accidental infection as the source can spread easily. The prevalence of
anti-HAV among children in Taipei is reported to be nearly 0%; however, the
prevalence in rural areas remains undetermined. Our study aims to realize the
prevalence change in a rural area.
Methods:
We took blood samples for anti-HAV detection from the entire junior high
school population in Taihsi Township of Yunlin County in Taiwan. Two
cross-sectional studies were conducted in 1999 and 2006, with students born
in the years 1984-1985 and 1993-1994 respectively.
Results:
The prevalence of anti-HAV was 0.96% (2/209) among subjects born
between 1984-1985, and 0.6% (1/168) in those born between 1993-1994.
The HAV vaccine was not available for at the time of the earlier study, and it
is suggested that this figure was caused by natural infection. The only antiHAV-positive student in the later study had a history of HAV vaccination.
Conclusions: The prevalence of anti-HAV has decreased to a very low level in recent years
and is almost 0% in the generation born after 1984 in rural areas. Therefore,
the possibility of an HAV outbreak should be noted. Furthermore, it is also
necessary to offer correct information and suggestions concerning hepatitis A
for tourists traveling abroad and reentering Taiwan.
(Chang Gung Med J 2010;33:321-6)
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T

he prevalence of positive anti-hepatitis A virus
(HAV) in adults was more than ninety percent in
Taiwan in the 1970s.(1,2) In the Taipei metropolitan
area, series studies show the prevalence has
decreased markedly and has even dropped to 0%.(3-5)
There have been similar downward trends in other
areas of Taiwan, (5-7) but geographical differences

exist.(8-10) However, in maps showing the prevalence
of anti-HAV, the World Health Organization (WHO)
and the Centers for Diseases Control and Prevention
(CDC) of the United States show that Taiwan is still
a high prevalence area.(11,12)
To provide correct information to tourists, the
prevalence of anti-HAV in Taiwan needs to be eluci-
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dated. The lack of anti-HAV is related to progress in
public health and the social economy. In the countryside, a higher prevalence has been noted,(8) particularly in rural townships.
When the prevalence of anti-HAV decreases, the
risk of a hepatitis A outbreak increases. In 2008, the
Centers for Disease Control, Taiwan (TCDC) reported for the first time that the number of cases of acute
hepatitis A was higher than in previous years. More
epidemiology information is essential before planning disease prevention.(13) The hepatitis A vaccine
has been available in Taiwan since 1996. There has
been no universal vaccination program except for
some aboriginal townships with a high risk of hepatitis A outbreak.(4) The prevalence of anti-HAV is related to socioeconomic status.(14) Yunlin County is one
of the poorest economic zones in Taiwan and is supposed to be one of the counties with the slowest
decline in anti-HAV prevalence.(15) We conducted a
series of studies on hepatitis B and C in Taihsi
Township of Yunlin County in which junior school
students born between 1984 and 1993 were
enrolled.(16-18) This study used the same blood sampling for anti-HAV prevalence detection and aimed
to offer epidemiological information about HAV
infection in a rural township of Taiwan.

gation of the history of HAV vaccination was not
performed. Hepatitis A vaccine has been available in
Taiwan since 1996. Before blood sampling in 1999,
the opportunity for HAV vaccination for adolescents
in rural townships was quite small.
The study protocol was approved by the
Institutional Review Board of Chang Gung
Memorial Hospital, Kaohsiung, Taiwan.
Two cross-sectional studies were conducted in
1999 and 2006, and our research described the positive rate with percentages for descriptve statistics.

METHODS

There is only one junior high school in our
study area and our conjecture was that all students of
school age should study there. The response rates of
these two generations were 99.4% and 96.8% respectively; it was considered a population study.
Although not many subjects were examined, it is
representative because there was no sampling bias.
In Taiwan, there have been many investigations
of the prevalence of hepatitis A in different areas,
ages, and generations. In an investigation of 946
restaurant workers in the Taipei metropolitan area,(19)
in the generation who were born before 1948, and
around 1955 to 1964, the prevalence of anti-HAV
was up to 98% and 92%. A study in southern Taiwan
showed the prevalence of anti-HAV in those born
before 1964 was close to 100%.(14) According to
these studies, the prevalence rate of anti-HAV in the
generation born before 1964 is close to 100%
throughout Taiwan.
In a series of cross-sectional surveys in pupils
12 years old in the Taipei metropolitan area, who
were born in 1963, 1972 and 1977, the prevalence of

The study was conducted in Taihsi Township of
Yunlin County, located in central Taiwan. In 2006,
we took blood samples for anti-HAV detection (antiHAV Ab for Axsym, Abbott, IL, U.S.A.) from the
entire junior high school student population in Taihsi
Township. There were 169 students in the first year
of junior high school and a total 168 (99.4%) students were enrolled under their parents’ informed
consent. These students were born between July,
1993 and November, 1994. We also recorded the history of HAV vaccination among those subjects who
were positive for anti-HAV.
We also took blood samples which had been
collected in 1999 and stored at –70°C for anti-HAV
detection from the same junior high school. There
were 216 students in the third year of junior high
school and a total 209 (96.8%) students were
enrolled. These students were born between July,
1984 and June, 1985. Because this part of our study
was conducted using stored blood samples, investi-

RESULTS
In our study in 2006, the prevalence of antiHAV was 0.6% (1/168) in the subjects born from
1993-1994. The only student who was positive for
anti-HAV had a history of HAV vaccination. In the
study of stored blood from the earlier generation in
1999, the prevalence of anti-HAV was 0.96% (2/209)
among subjects born from 1984-1985. Although the
HAV vaccination history was not recorded, the
opportunity for HAV vaccination was considered
low.

DISCUSSION
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anti-HAV was 50%, 10% and 5% respectively.(3,5,20)
These studies revealed that the prevalence of antiHAV has decreased to a very low level within 14
years and is almost zero percent in areas with good
living conditions such as Taipei. In fact, in the third
investigation of this series, the prevalence was zero
percent in pupils born after 1979. In an investigation
from Tainan, the prevalence of anti-HAV in students
born in 1976 was 6%, and in students born in 1983
was 0%.(14) The study result in Tainan had a trend
similar to Taipei, but it took Tainan 4-5 years longer
than Taipei to approach 0% prevalence. Our study
revealed that the prevalence of anti-HAV in the generation born in 1984 was 0.6% in Taiwan townships
with relatively poor economic conditions, and this
had decreased to 0% in the generation born in 1993.
The downward trend was the same as with metropolitan areas but was delayed. Our investigation
enrolled two populations with a birth gap of nine
years. It might be representative for Taihsi Township
in Yunlin County, but whether it is the same as other
areas is uncertain. It may be impossible to know
exactly which year the prevalence of anti-HAV
decreased to 0%. However, this minor shortcoming
will not influence the spirit in which the result of this
study should be expressed.
Our study showed the prevalence of anti-HAV
in remote areas remains at 0.6% and it is presumed
to have decreased to a very low level and become
almost 0% in the generation born between 1983 and
1993 in Taiwan. Previous studies also show low
prevalence in young subjects in other countries and
reveal that this susceptible group is at risk for pandemic eruption.(21-23) An outbreak with relatively mild
symptoms in children and more serious symptoms in
adolescents has been reported. (24) In Taiwan, the
prevalence of chronic hepatitis B and C is high and is
often accompanied by liver cirrhosis. If superinfection with hepatitis A virus occurs, this may lead to
fulminant hepatitis.(25,26) There have been some outbreak events in recent years which were mainly dietrelated, such as in Lin-Kou township in Taipei
County in 1982,(27) the aboriginal townships of Ilan
County in 1991,(28) Su-Chi village in Ilan County in
1994,(29) Sanmin township in Kaohsiung County in
1993,(30) and Taipei City in 2007. (31) Although this
research only represents the prevalence in a rural
township, it should serve as an alert.
There is difficulty in epidemiology research on
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HAV vaccination, because anti-HAV is the only
marker of hepatitis A. It can be assumed from the
positive reaction that the protective antibody is present, but the pathways from a natural infection
course and from vaccination cannot be distinguished.
If there is a universal program of HAV vaccine, a
questionnaire is needed to determine the vaccination
history to clarify the prevalence of HAV infection
using the anti-HAV marker. In our research, only
0.6% of participants had received HAV vaccination
in 2006. In the study of stored blood from earlier
generations in 1999, the prevalence of anti-HAV was
0.96% (2/209). Although the HAV vaccination history was not recorded, the opportunity for HAV vaccination of adolescents in rural townships was considered low in the 3 years after the vaccine was first
offered, and it is suggests that a natural infection
course was responsible for these 2 positive anti-HAV
cases. Whether positive anti-HAV is naturally
acquired or results from vaccination does not detract
from the merits of this investigation. The important
point is that the prevalence is low and comparable to
that in metropolitan areas.
Based on the low prevalence of anti-HAV in
Taiwan, there are three points that should be considered. First, the prevalence of anti-HAV decrease may
be associated with improvements in public health.
On the other hand, the risk of hepatitis A outbreak
has increased. It is not clear if universal HAV vaccination was conducted, but it is suggested that vaccination in high-risk groups be introduced without
compulsion.(32) Early monitoring of cases of acute
hepatitis A for to prevent pandemics is important.
Second, due to the progression of global transportation networks, the idea of infectious disease prevention is important. When travellers arrive in an epidemic area, proper vaccination programs should be
offered for prevention. Third, maps reporting of the
prevalence of anti-HAV by the WHO and the CDC
of the United States show that Taiwan is still a high
prevalence area. Both research evidence and publicity efforts by the Taiwan government are needed to
clarify this misunderstanding.
Acknowledgements

This study was supported by Chang Gung
Memorial Hospital grant (CMRPG870081) to Dr.
Jing-Houng Wang.

Jing-Yi Chen, et al
Changing prevalence of anti-HAV

REFERENCES
15.
1. Sung JL, Chen DS, Yu JU, Wang TH, Lay MY, Wang CY,
Lai MS. Hepatitis A virus infection in Taiwan. A hospitalbased study. Trop Geogr Med 1980;32:324-8.
2. Wu JS, Chen CH, Chiang YH, Lee YC, Lee MH, Ko YC,
Hu HT. Hepatitis A virus infection in Taiwan. Taiwan Yi
Xue Hui Za Zhi 1980;79:694-9.
3. Tzen KT, Chang MH, Tsen YJ, Lee CY, Chen DS.
Hepatitis A virus infection in Taipei City in 1989. J
Formos Med Assoc 1991;90:138-40.
4. Tseng HY, Lu CY, Lee CY, Yeh CC, Lin SC, Shih WY,
Wu SY, Chang MH, Huang LM. Hepatitis A virus infection Taipei in 1999. J Formos Med Assoc 2001;100:6047.
5. Hwang LY, Beesley RP, Yang CS. Incidence of hepatitis A
virus infection in Taipei, Taiwan. Intervirology
1983;20:149-54.
6. Liu CC, Wang JY, Yao WJ. Seroepidemiology of hepatitis
A virus infection in southern Taiwan. Zhonghua Min Guo
Xiao Er Ke Yi Xue Hui Za Zhi 1994;35:391-6.
7. Wang SM, Liu CC, Huang YS, Yang YJ, Lei HY. Change
in hepatitis A virus seroepidemiology in southern Taiwan:
a large percentage of the population lack protective antibody. J Med Virol 2001;64:104-8.
8. Wang LY, Cheng YW, Chou SJ, Hsieh LL, Chen CJ.
Secular trend and geographical variation in hepatitis A
infection and hepatitis B carrier rate among adolescents in
Taiwan: an island-wide survey. J Med Virol 1993;39:1-5.
9. Department of Health the Executive Yuan (ROC). Survey
of hepatitis A in I-lan aboriginal villages. Epidemiol Bull
1991;7:31-4.
10. Center for Disease Control, R.O.C. (Taiwan): Notifiable
Infectious Disease Statistics System. The education program of acute hepatitis A. Available from:
http://www.cdc.gov.tw/file/39276_4340277778.pdf.
Accessed on July 01, 2009.
11. World Health Organization of US. Media Centre. Fact
sheets. Hepatitis A (Fact sheet N 328). Available from:
http://www.who.int/mediacentre/factsheets/fs328/en.
Accessed on July 01, 2009.
12. Centers for Disease Control and Prevention. Travelers’
Health – Yellow Book. Chapter 4 Prevention of Specific
Infectious Disease. Available from:
http://wwwn.cdc.gov/travel/yellowBookCh4HepA.aspx#362. Accessed on July 01, 2009.
13. Centers for Disease Control, R.O.C. (Taiwan): Notifiable
Infectious Disease Statistics System. Epidemiology of
acute hepatitis A. Available from:
http://nidss.cdc.gov.tw/singledisease.aspx?Pt=s&Dc=1&D
t=2&disease=0701. Accessed on July 01, 2009.
14. Wu JS, Lu CF, Wu LZ, Wong CK, Wu YC, Lee TC, Chen
KL, Chen HY. Changing seroepidemiology of hepatitis A
virus infection between two regions in Taiwan differing in

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.
26.

27.

324

socioeconomic status. J Formos Med Assoc 1993;92:8125.
Directorate-General of Budget, Accounting and Statistics,
Executive Yuan, R.O.C. (Taiwan). Average Family
Income and Expenditure per Household by Areas in 2007.
Available from:
http://win.dgbas.gov.tw/fies/doc/result/96/a11/49.xls.
Accessed on July 01, 2009.
Lu SN, Chen CH, Chen TM, Lee PL, Wang JH, Tung HD,
Hung CH, Lee CM, Changchien CS. Hepatitis B virus
infection in adolescents in a rural township--15 years subsequent to mass hepatitis B vaccination in Taiwan.
Vaccine 2006;24:759-65.
Lee PL, Wang JH, Tung HD, Lee CM, Lu SN. A higher
than expected recovery rate from hepatitis C infection
amongst adolescents: a community study in a hepatitis Cendemic township in Taiwan. Trans R Soc Trop Med Hyg
2004;98:367-72.
Kao JT, Wang JH, Hung CH, Hu TH, Lee CM, Hung SF,
Lu SN. Changing aetiology of liver dysfunction in the
new generation of a hepatitis B and C-endemic area:
cross-sectional studies on adolescents born in the first 10
years after universal hepatitis B vaccination. Liver Int
2008;28:1298-304.
Lu CF, Lin SY, Hsu MH, Lin KS. Prevalence of hepatitis
virus infections in restaurant workers in Taipei. Zhonghua
Min Guo Wei Shen Wu Li Mian Yi Xue Za Zhi
1980;13:167-73.
Hsu HY, Chang MH, Chen DS, Lee CY, Sung JL.
Changing seroepidemiology of hepatitis A virus infection
in Taiwan. J Med Virol 1985;17:297-301.
Furusyo N, Hayashi J, Sawayama Y, Kawakami Y,
Kishihara Y, Kashiwagi S. The elimination of hepatitis B
virus infection: changing seroepidemiology of hepatitis A
and B virus infection in Okinawa, Japan over a 26-year
period. Am J Trop Med Hyg 1998;59:693-8.
Kunasol P, Cooksley G, Chan VF, Isahak I, John J, Loleka
S, Villar EP, Poovorawan Y, Seong NH, Sulaiman HA,
Wah LB. Hepatitis A virus: Declining seroprevalence in
children and adolescents in southeast Asia. Southeast
Asian J Trop Med Public Health 1998;29:255-62.
Poovorawan Y, Vimolkj T, Chongsrisawat V,
Theamboonlers A, Chumdermpadet-suk S. The declining
pattern of seroepidemiology of hepatitis A virus infection
among adolescents in Bangkok, Thailand. Southeast
Asian J Trop Med Public Health 1997;28:154-7.
Krugman S, Giles JP. Viral hepatitis: new light on an old
disease. JAMA 1970;212:1019-29.
Brundage SC, Fitzpatrick AN. Hepatitis A. Am Fam
Physcian 2006;73:2162-8.
Vento S, Garofano T, Renzini C, Cainelli F, Casali F,
Ghironzi G, Ferraro T, Concia E. Fulminant hepatitis
associated with hepatitis A virus superinfection inpatients
with chronic hepatitis C. N Engl J Med 1998;338:286-90.
Hsu NH, Lin SR, Hsu ST, Liu JY, Sun HC, Yang BS, Hsu

Chang Gung Med J Vol. 33 No. 3
May-June 2010

325

Jing-Yi Chen, et al
Changing prevalence of anti-HAV

LC, Lin CC. An outbreak of hepatitis A in Lin-Kou,
Taipei County in 1982. Taiwan Yi Xue Hui Za Zhi
1984;83:1222-31.
28. Department of Health, Republic of China. An outbreak of
hepatitis A in a mountain township in Ilan county.
Epidemiology Bulletin 1991;7:31-5.
29. Department of Health, Republic of China. Investigation of
an outbreak of hepatitis A in Su-Chi village, Ilan county.
Epidemiology Bulletin 1994;10:79-90.
30. Department of Health, Republic of China. Investigation of

Chang Gung Med J Vol. 33 No. 3
May-June 2010

an outbreak of hepatitis A in Sanmin township,
Kaohsiung county. Epidemiology Bulletin 1993;9:93-105.
31. Jiang DDS, Yu CJ, Yeh HC, Pzeng MY, Lai MH. An outbreak of hepatitis A in the Taipei metropolitan area.
Taiwan Epidemiol Bull 2007;23:310-1.
32. Yu MI, Lee SD, Lu RH, Chan CY, Wang YJ, Chang FY,
Lo KJ. Need for vaccination of susceptible food handlers
against hepatitis A in Taiwan. Zhonghua Yi Xue Za Zhi
2000;63:798-803.

326

ߙฏม઼̚Ϡ̝ A ݭքۆԩវวّத۞ႊត
ౘᐖآ1,2,5 ѯ༄ᐅ1,2,6 ᎊ౼շ2,3,4 ߸܆3 ၷ྿3,7 ᗞላᄹ3,4 ͳഀσ3,4
ࡦ ഀĈ A ݭք( ۆA ք) ߏˠᄃˠ̝มགྷϤᒵ˾श็ߖ۞়ঽĂдԩវҖதҲ۞гડΞ
ਕЯઊѣຏߖ็ˢ͔҃ᇷ൴߹ҖĄдέΔౌົડ̈ ۞ޅA քԩវ (Anti-HAV)
Җத˭ࢫҌೀٺܕĄ҃дགྷᑻ୧Іྵ̙நຐ۞ฏมĂAnti-HAV วّதࠎңĂ
ѣޞซ˘Վ۞ᗃĄЯѩώቔࡁտ۞ϫ۞ӈдଣտฏมгડ Anti-HAV วّத۞ႊ
តĄ
͞ ڱĈ ̶Ҿд 1999 ̈́ 2006 ѐќะำڒᎩέҘฏ˘˘઼ٙ̚ጯϠ۞ҕᑭវĂᑭീ A
քԩវ (Anti-HAV Ab for Axsym, Abbott, IL, U.S.A.) ֽઇ̶ژĂ҃ཏጯϠ̶Ҿ
Ϡ ٺ1984 Ҍ 1985 ̈́ 1993 Ҍ 1994Ą
ඕ ڍĈ 1999 ѐᑭീ 1984~1985 ѐϠ̝ጯϠĂ൴ன Anit-HAV วّதࠎ 0.96% (2/209)Ă
ᔵۢڱวّ۰۞ A քࠪࡺତΫĂҭଯኢഅତࠪࡺ۞፟ົ̙Ą 2006 ѐአ
ߤĂ1993~1994 ѐϠ۞ጯϠ Anti-HAV ۞วّதࠎ 0.6% (1/168)Ăͷѩ˘۞ว
ّ࣎९അགྷତ࿅ A քࠪࡺĄ
ඕ ኢĈ ώࡁտពϯдѩགྷᑻ୧І̙நຐ۞ฏมĂAnti-HAV วّதдѐᅅ͵̏གྷࢫޝזҲ
۞ޘĂࠤҌд 1984 ѐͽޢϠ۞͵̏གྷٺͼܕĄ၆ ٺAnti-HAV ԩវҖத
Ҳ۞гડᔖҺᘕ൴߹Җᑕྍߏࢦࢋ۞ኝᗟĄГ۰Ă၆ٺᑢဩॠྼ۞઼ˠ̈́ˢဩ۞
ॠྼ۰၆ԧ઼ A ք۞߹Җېၗѣϒቁ۞ྤੈ̈́ޙᛉĂ˵ߏѣυࢋ۞Ą
(طܜᗁᄫ 2010;33:321-6)
ᙯᔣෟĈA ݭքۆĂέ៉Ă߹Җঽጯ
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