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Background/Aims: An epidemiologic shift of hepatitis A
virus (HAV) seroprevalence is expected due to an improve-
ment in socioeconomic status in young adults in Korea. We
investigated the age-specific seroprevalence and socioeco-
nomic factors associated with HAV seropositivity in young,
healthy Korean adults. Methods: Between March 2009 and
February 2010, a total of 5,051 persons from 20 to 49 years
of age presenting for a health check-up were included and
responded to a questionaire. The seroprevalence of HAV was
investigated by measuring immunoglobulin G (IgG) anti-HAV.
A total of 984 pairs of cases and age- and sex-matched con-
trols were analyzed for associated socioeconomic factors.
Results: The prevalence of seropositive HAV was 6.2% in the
20 to 29 age range, 33.1% in the 30 to 39 range and 82.4%
in the 40 to 49 range (p<0.001). There were no significant
differences in any group according to gender. A multivariate
analysis for paired cases indicated that HAV seropositivity
was significantly higher in the low monthly income (below five
million won, approximately 4,300 dollars) group and the Heli-
cobacter pylori (H. pylori)-positive group (odds ratio [OR], 1.65;
95% confidence interval [Cl], 1.27-2.14; p<0.001; OR, 1.45;
95% Cl, 1.19-1.76; p<0.001, respectively). Conclusions: HAV
seropositivity in young adults presenting for a health check-
up appears to be decreasing, and the prevalence was sig-
nificantly higher in the low monthly income group and the H.
pylori-positive group. (Gut Liver 2011;5:88-92)
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INTRODUCTION

Hepatitis A virus (HAV) is a common cause of hepatitis

worldwide. The Korea Centers for Disease Control and Preven-
tion reported that symptomatic HAV infections have remarkably
been increased in the past four years; 15.3 per 100,000 in 2002,
27.4 per 100,000 in 2006, and 62.4 per 100,000 in 2008." Since
most people in hyperendemic areas have protective anti-HAV
antibodies as a result of subclinical exposure during childhood,
the increasing incidence of symptomatic HAV infection might
be associated with a rapid decrease in the anti-HAV prevalence.

Hepatitis A virus is transmitted by the fecal to oral route and
transmission is enhanced by contaminated food or drink.” Thus,
the epidemiology of hepatitis A is associated with poor hygiene,
accessibility to clean drinking water and socioeconomic status
(SES).* In countries with high endemicity such as Africa, Central
and South America, most inhabitants become infected early in
life, and the infection remains asymptomatic or is not recog-
nized. Individuals in areas with low endemicity such as north-
ern and western Europe, North America and Australia have
little contact with HAV during childhood, and older persons in
this area are more likely to develop symptomatic hepatitis A.”
However, due to the improvements in SES and living condi-
tions, many developing countries have an epidemiological shift
of HAV infection.”® During the past decades, public hygiene
and the environmental conditions have improved in Korea, as a
result, an epidemiological shift in HAV seroprevalence has oc-
curred.”™

Individuals that had HAV infection generally acquire lifelong
immunity to all strains of HAV; the seroprevalence of HAV
might reflect subclinical infection with HAV. In this study, we
investigated the seroprevalence of HAV and associated socio-
economic factors for HAV seropositivity in young healthy Ko-
rean adults.
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MATERIALS AND METHODS
1. Study population

A total of 5,051 subjects from 20 to 49 years of age that vis-
ited Seoul National University Hospital Gangnam Healthcare
Center, Seoul, Korea for a routine health check-up between
March 2009 and February 2010 were included in this study. All
potential participants were asked to complete a structured ques-
tionnaire on dietary history as well as SES. To reduce the effects
of confounding factors, the same number of normal healthy
controls with negative immunoglobulin G (IgG) anti-HAV was
randomly selected that matched the cases for age and sex. This
study was approved by the Institutional Review Board of the
Seoul National University Hospital.

2. Clinical and SES assessments

Alcohol drinking was classified into two categories based
on the frequency: yes (three times a week or more than) and
no (less than three times a week; reference group). Eating-out
was classified into two categories based on the frequency: yes
(three times a week or more than) and no (less than three times
a week; reference group). Monthly family income was classi-
fied into two categories: high (more than five million won, ap-
proximately 4,300 dollars; reference group) and low (less than
five million won). The education level was classified into two
categories based on the highest level of education: high (col-
lege graduates or more than; reference group) and low (below
college graduates). Information about occupational history
was collected. The occupational history was classified into two
groups: group A including employed or self-employed profes-
sionals such as judges, officers, directors, doctors, and educa-
tors, and group B unskilled manual workers, and assistant non
manual employees such as farmers, students, soldiers, guards,
employees, and retailers.

3. Laboratory assessments

The presence of IgG antibodies for HAV was tested using
commercially available kits. The kit used was a radio-immuno-
assay kit, Hepavidine A (General Biological Corp., Hsinchu, Tai-
wan). Anti-Helicobacter pylori (H. pylori) IgG was determined
using an enzyme-linked immunosorbent assay (H. pylori-EIA-
Well; Randim, Rome, Italy). The cut-off values were established
according to the manufacturer’s instructions.

Table 1. Seroprevalence of IgG Anti-HAV according to Age

Age, yr Total no. No. of seropositive cases (%)
20-29 788 49 (6.2)

30-39 1,590 527 (33.1)

40-49 2,673 2,203 (82.4)

1gG, immunoglobulin G; HAV, hepatitis A virus.
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4. Statistical analysis

All statistical analyses were performed using the SPSS statis-
tical package (version 17.0; SPSS Inc., Chicago, IL, USA). The
Pearson chi-square test was used to examine the association
between HAV and the variables included in the study, and p
value <0.05 was considered statistically significant. Multiple
logistic regression was performed for risk factors. The dependent
variable was HAV seropositivity, and the independent variables
were all the other variables in this study. The odds ratio (OR)
and relevant 95% confidence interval (CI) are presented for the
potential risk factors concerned.

RESULTS
1. Age-specific seroprevalence of HAV

Among the 5,051 participants, 788 were 20 to 29 years of
age, 1,590 were 30 to 39 years of age and 2,673 were 40 to 49
years of age. For IgG anti-HAV antibodies, 2,779 participants
(55.0%) were seropositive. The seroprevalence rates for IgG anti-
HAV antibodies according to age group are shown in Table 1.
The seropositive results for HAV significantly increased with
age: 6.2% (49/788) for 20-29 years of age, 33.1% (527/1,590)
for 30-39, and 82.4% (2,203/2,673) for 40-49 years (p<0.001)
(Fig. 1). There were no significant differences in seropositivity
for IgG anti-HAV antibodies between male and female partici-
pants (Table 2).

2. Socioeconomic factors for HAV seropositivity

Among the 984 pairs of cases and controls, subjects with al-
cohol drinking accounted for 61.5% (1,211/1,968) of the partici-
pants and subjects that eating-out more three times a week or
more than accounted for 54.5% (1,070/1,968). A high monthly
income was documented in 70.0% (1,377/1,968) and a high
education level in 79.4% (1,562/1,968). The number of partici-
pants in occupational group B was 59.1% (1,164/1,968). Sub-
jects that had positive anti-H. pylori antibodies and those that
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Fig. 1. Seropositivity of IgG anti-hepatitis A virus antibodies accord-
ing to age and sex.
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reported taking H. pylori eradication medication were included
in the H. pylori-positive group. The H. pylori-positive group had
1,022 subjects (51.9%).

As shown in Table 3, the univariate analysis revealed that
HAV seropositivity was significantly higher in the low monthly
income group, in occupational group B and the H. pylori-
positive group (p<0.001, p=0.002, and p<0.001, respectively).
The multivariate analysis showed that HAV seropositivity was
significantly higher in the low monthly income group and the H.
pylori-positive group. The OR for HAV seropositivity in the low
monthly income group was 1.65 times higher than that of the
high monthly income group (95% CI, 1.27-2.14). According to
H. pylori infection, the OR of H. pylori-positive group was 1.45
times higher than that of the H. pylori-negative group (95% CI,

Table 2. Comparison of the Seroprevalence of IgG Anti-HAV accord-
ing to Sex

Age, yr Male Female p-value
5.9% 6.5%
20-29 (20/341) (29/447) 0.767
34.20% 32.3%
30-39 (238/695) (289/895) 0.221
0, 0,
40-49 83.0% 81.8% 0.220

(1,096/1,320) (1,107/1,353)

IgG, immunoglobulin G; HAV, hepatitis A virus.

1.19-1.76; Table 3).

DISCUSSION

Since the prevalence of HAV seropositivity in the young
adults has declined and this age group has a high risk for HAV
infection as a result, identification of associated factors for HAV
seropositivity has significant clinical implications for managing
hepatitis A.

In Korea, seropositivity of HAV in children under 10 years
of age has been reported to be about 45% during 1982, while
it was more than 90% in adults over 20 years.” There has been
a marked epidemiological shift in age-specific HAV seropreva-
lence and the current prevalence of anti-HAV seropositivity is
thought to be in a transitional status that occurs as an underde-
veloped country evolves to a developed country. In our study,
seropositivity for HAV was identified in 6.2% of all subjects in
the 20-29 age group, 33.1% for the 30-39 group, and 82.4% for
the 40-49 group. In 2006, seropositivity for HAV was reported
in 16-34% of 20 year old participants and 72-89% of 30 year
old participants."'® Another study reported in 2006 showed a
20 seropositivity for HAV in 20 year old subjects and 72% in
30 year old subjects'; the seropositive findings of HAV in the
20 year old subjects seemed to be deviated from other data.
Although the subjects from studies differed in terms of charac-
teristics, geographic and/or socioeconomic status, the seroposi-

Table 3. The Relative Risk of Seropositivity of IgG Anti-HAV in the Matched Case-Controls

Variable category Case, No. (%) (n=984) Control, No. (%) (n=984) Odds ratio 959% CI p-value

Alcohol drinking

No 375 (38.1) 382 (38.8) 1.00

Yes 609 (61.9) 602 (61.2) 1.006 0.82-1.23 0.958
Eat-out>3/wk

No 453 (46.0) 445 (45.2) 1.00

Yes 531 (54.0) 539 (54.8) 0.957 0.79-1.17 0.665
Monthly income

Low 192 (23.2) 128 (14.7) 1.65 1.27-2.14 <0.001

High 637 (46.3) 740 (85.3) 1.00
Education

Low 196 (20.3) 172 (17.8) 1.039 0.79-1.36 0.779

High 770 (79.7) 792 (82.2) 1.00
Occupation

A 367 (37.3) 437 (44.4) 1.00

B 617 (62.7) 547 (55.6) 1.245 0.99-1.56 0.057
Helicobacter

Negative 431 (43.8) 515 (52.3) 1.00

Positive 553 (56.2) 469 (47.7) 1.446 1.19-1.76 <0.001

Occupation group A included employed or self-employed professionals, and group B unskilled manual workers, and assistant non manual em-

ployees.

1gG, immunoglobulin G; HAV, hepatitis A virus; Cl, confidence interval.



tivity of anti-HAV among young adults in their 20s and 30s
appears to be markedly decreased. In addition, the finding that
the HAV seroprevalence is declining among older ages suggests
that the frequency of cases with clinical hepatitis A infection
might increase in older adults and as a consequence, severe
acute hepatitis might increase. Lee et al.” reported outbreaks of
hepatitis A among adults older than 20 years of age in 91.7% of
cases.

To prevent HAV infection, it is essential to find the source
and route of HAV transmission and the risk factors associated
with HAV infection. Although HAV is known to be transmitted
by the fecal-oral route, it is difficult to identify the source of
an infection. The most important risk factor for HAV infection
reported by the Centers for Disease Control and Prevention of
United States is personal contact.”” In our study, alcohol drink-
ing and frequent eating-out were evaluated as potential sources
of food borne hepatitis A infection, however, no significant
association was found. Since H. pylori is transmitted from
person-to person suggesting fecal to oral transmission,"® several
investigators have studied a possible link between seropositive
H. pylori and HAV."”' In our study, HAV seropositivity was
significantly higher in the H. pylori-positive group suggesting
the possible association between both infections. The socioeco-
nomic status is presumed to play an important role in H. pylori
infection,” which was one of the associated factors with HAV-
seropositivity in our study.

Socioeconomic variables are known to be associated with
HAV seropositivity. The rapid improvement of living conditions
and sanitation due to economic growth has been associated
with a rapid decrease in anti-HAV prevalence. It was reported
that the proportion of the population with accessibility to clean
water, the value of the human development index and per capi-
ta gross domestic product were negatively associated with HAV
infection rates.* Indeed, Japan, Australia, the United states, and
most European nations have low anti-HAV rates while Latin
America, Asia, and Middle Eastern nations have relatively high
anti-HAV seroprevalence.’ In this study, HAV seropositivity was
significantly higher in the group of a low monthly income. This
result suggests that socioeconomic development at the individ-
ual level as well as at the national level is associated with HAV
seropositivity.

In addition to income and wealth, other markers of SES are
associated with HAV risk, including the educational level and
occupation. Seroprevalence of HAV in children increases with
lower levels of parental education;® physicians, dentists, thera-
pists and paramedical workers were reported to have a high risk
of hepatitis A in a previous study.” In the current study, a low
educational level and participants in occupational group B such
as farmers, students, soldiers, guards, employees, and retailers
were at high risk for HAV-seropositivity, however, these dif-
ferences were not statistically significant. The different criteria
used for educational and occupational classification in studies
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might explain the inconsistent results.

Since highly effective and safe vaccines are now available,
active immunization of subjects that are vulnerable to HAV in-
fection is needed for prevention of outbreaks of HAV infection.
The data reported here shows a decreasing trend and reflects
HAV epidemiology: the findings suggest that an increasing
number of young adults do not have protective antibodies
against HAV. Currently, active immunization is selectively rec-
ommended for the susceptible adults at high risk for hepatitis
A, including travelers to regions where HAV is endemic, health-
care workers or child-care providers as well as family members
of patients.”* Based on the analysis performed in this study,
vaccination should be recommended for the 20-29 age group
because seropositivity for HAV was identified in only 6.2% of
all subjects. Considering socioeconomic factors, young adults
in high income groups and H. pylori-negative groups are can-
didates to screening for protective antibodies against HAV and
vaccination. Although further studies regarding cost-effective-
ness of nationwide hepatitis A vaccination should be performed,
any immunization strategy should focus on the individuals at
high risk, including low income groups. Frequent outbreaks of
hepatitis A would be a serious health problem and especially,
an economic burden to a low income group. Government spon-
sored vaccination against hepatitis A should be considered in
young adults in a low income group.

The strengths of our study include the large sample size that
allowed for assessment of age-specific seroprevalence and the
associated socioeconomic factors of HAV seropositivity. In ad-
dition, to our best knowledge, there was no data to analysis
the individual levels of socioeconomic factors, and it would be
helpful to establish the strategy of vaccination.

The limitation of this study includes followings: 1) the history
of hepatitis A vaccination and clinical hepatitis A could not be
assessed; there is limited data regarding the vaccination rate for
HAYV in Korea. A recent study of a Korean army cohort reported
that the HAV vaccination rate was 2% (2 of the 96 soldiers).”
Although the long-lasting protective effect of vaccination could
have an influence on the seroprevalence of HAV, the effect of
the vaccination rate in our study was likely minimal because of
the large number of study subjects. 2) high income group was
relatively a large proportion in our study. They are thought to
be interested in health more than the lower income group. Thus,
this can be a limitation in considering that the results from this
study are representative data of current Korean general popula-
tion.

In conclusion, HAV seropositivity in asymptomatic health
young Korean adults presenting for a health check-up showed a
decreasing trend. Thus, the catch-up vaccination for susceptible
young adults should be considered. The risk of subclinical infec-
tion was significantly higher in the low monthly income group
and H. pylori-positive group. Multi-center large trials for analy-
sis of socioeconomic risk factors of clinically overt hepatitis A
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are needed to develop a targeted vaccination strategy.
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