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Abstract
The prevalence of chronic hepatitis B (HBV) among college-age US-born Asian and Pacific Islanders
(A/PI) is not well known.

OBJECTIVES—To compare the prevalence of hepatitis B surface antigen (HBsAg) seropositivity
in US-born to A/PI-born students at a public university.

PARTICIPANTS—Undergraduate who self-identified themselves as A/PI.

RESULTS—Of 145 US-born A/PI, 1.4% (C.I. = 0.0%, 3.3%) tested positive for HBsAg compared
to 3.3% (C.I. = 0.5%, 6.1%) of the 152 A/PI-born students. Approximately 1/3 of all students were
unaware of their HBV vaccination status.

CONCLUSIONS—HBsAg prevalence among A/PI undergraduates, including US-born, is
considerably higher (3–11 times) than the mainstream US population (0.3–0.5%) and supports CDC
recommendations for testing all persons of A/PI ancestry, including US-born persons whose parents
were born in regions with HBsAg prevalence of ≥8%. Awareness of HBV vaccination status was
relatively low and vaccination did not assure that individuals were HBsAg negative.

Background
According to the World Health Organization, approximately 2 billion people worldwide have
been infected with the hepatitis B virus (HBV) and approximately 350 million are chronically
infected1. In addition to causing cirrhosis, chronic hepatitis B is to a large extent responsible
for hepatocellular carcinoma, the third leading cause of cancer mortality in the world2.
Although only 0.3% – 0.5% of US residents are chronically infected with the HBV3, liver
cancer mortality rates in the U.S. are experiencing the highest rate of increase among all types
of cancers.4 Furthermore, in the U.S., between 2010 to 2030, liver cancer incidence rates are
anticipated to increase by 59%, in part due to increasing numbers of Asian immigrants.4 Of
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U.S. residents chronically infected with HBV, 40% to 70% are foreign-born immigrants,
principally from Asia and the Pacific Islands5 whose cancer rates are projected to increase by
132% by 2030.6 In the US, the NHANES III (1988–1994) study estimated the prevalence of
chronic HBV to be 0.42% (95% CI = 0.32, 0.55).3 However, the NHANES population sampled
was predominantly Caucasian and immigrants were underrepresented. Given that a large
proportion of the HBV-infected population in the US is comprised of immigrants from
countries with a high prevalence of chronic hepatitis B, such as Asia or the Pacific Islands7,
the HBV prevalence in the US is likely underestimated.

Screening studies demonstrating a high prevalence of hepatitis B surface antigen (HBsAg)
among Asian and Pacific Islanders (A/PI) living in the US8–10 led to recent recommendations
to test persons born in geographic regions with HBsAg prevalence of ≥2% and US born persons
not vaccinated at birth parents were born in geographic regions with HBsAg prevalence of
≥8%. However, data on the seroprevalence of HBsAg among young adult A/PI to support the
latter recommendation are scant. In addition, the usefulness of self-reported HBV vaccination
status in this group to predict HBV infection has not been studied.

The current study aimed to determine HBsAg prevalence in US-born A/PI college students
and compare the result to the prevalence in A/PI-born college students, as well as to examine
the awareness of HBV vaccination status among these students.

Methods
Recruitment

Undergraduate students aged 18 years and older matriculating at a large public university in
California who had identified themselves as an A/PI ethnicity during enrollment were sent an
invitation through their campus email account to volunteer to participate in a study about HBV.
All students at the university are assigned an email account and its use is required for a variety
of campus communications. Upon enrollment, students are also requested to self-identify their
race and ethnicity. For this study we enrolled students who identified themselves as Chinese-
American/Chinese, Vietnamese, Filipino, East Indian/Pakistani, Korean-American/Korean,
Pacific Islander, and Other Asian (Table 1).

Recruitment emails were sent during the Fall quarters of 2007 and 2008 to all undergraduate
students who had identified themselves as being of an A/PI. Students interested in participating
in the study replied to the recruitment email with their name, gender, age, ethnicity, and country
of birth. Equal numbers of US-born and foreign-born students were invited to attend
recruitment meetings. Invitations to the meetings were based on the order in which replies to
the initial recruitment email were received. At the meetings, a presentation on HBV was given
and details of the study were explained. Following the presentation, written informed consent
was obtained, a questionnaire administered, and a blood sample taken for HBsAg testing.
Meeting dates were held on campus throughout the year with each meeting date comprising
three or four 30-minute sessions with approximately 15–20 students per session. Individual
results of the HBsAg serology were sent to each student by US mail. Students who tested
positive were also advised in the letter to seek further medical care from their physician, have
family members tested and avoid behaviors that can spread HBV. Of note, all students are
required to carry health insurance either through the university or privately. The study was
approved by the Institutional Review Board and written informed consent was obtained from
all participants.
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Statistical analysis
Seven participants were foreign-born A/PI students but not born in Asia or Pacific Islands and
were excluded from the analysis. Because age was not normally distributed, the two-sided
Wilcoxon-Mann-Whitney test was used. The two-sided Fisher’s exact test was used to compare
the US-born group to the Asia-born group for HBsAg seropositivity, the proportion of females
and HBV vaccine status. A 95% confidence interval was obtained based the exact binomial
method. Participants who were unsure of their HBV vaccination status were excluded from the
comparison analysis, but included in all other analyses. Simple logistic regression was used to
evaluate whether HBsAg positivity was statistically significantly associated with each of these
factors: country of birth, gender, age, HBV vaccination status, and parent’s country of birth

Results
According to university statistics compiled for Fall 2007, there were 23,499 undergraduate
students at the university, among which 9,618 students (42%) identified themselves as an A/
PI ethnicity. 612 students responded to the first email invitation and 604 students who did not
respond to the first email responded to the second email invitation (Figure 1). Between
November 1, 2007 and November 24, 2008, 311 students were enrolled in the study; complete
serologic, demographic and questionnaire data were available on 304 students.

Of the enrolled subjects with complete data (n=304), 145 (47.70%) were born in the US and
159 (52.30%) were born in foreign countries (Tables 1 and 2). Seven of the foreign-born
students were born in non-A/PI countries including Australia (2), Brazil (1), Canada (1),
England (1), Germany (1), and Saudi Arabia (1) and were excluded from analysis. Among the
US-born students, 121 (83.45%) were born to immigrant mothers, all from Asian countries or
the Pacific Islands. There was no statistically significant difference in gender between the US-
born and A/PI-born groups (63% female versus 63% female, respectively, p = 0.90). Note that
females comprise 56% of the total undergraduate population, but the gender distribution in the
population of A/PI undergraduate students is not available. The mean (+/− standard deviation)
age of US-born (19.5 ± 1.3 y) was significantly lower than of A/PI-born students (20.6 ± 2.8,
P<0.0001).

Overall, nearly one-third of all students (32.9%) reported that they did not know if they had
received the HBV vaccine. There was no statistically significant difference (P = 0.7) in self-
reported HBV vaccination between the US-born (69.7%, C.I. = 61.5%, 77.0%) and A/PI-born
(64.5%, C.I. = 56.3%, 72.1%) groups.

Of the total sample, 7 students (2.3%) tested positive for HBsAg: 2 students from the US-born
group (1.4%, C.I. = 0.0%, 3.3%) and 5 from the A/PI-born group (3.3%, C.I. = 0.5%, 6.1%).
Both HBsAg-positive US-born students were born of immigrant mothers (Korea and Vietnam,
respectively), giving a prevalence of 1.7% (C.I. = 0.0%, 3.9%) among US-born students born
of immigrant mothers (Table 3). Of the five A/PI-born HBsAg-positive students, one was born
in China and four in Vietnam. There was no statistically significant difference in HBsAg
prevalence between the US-born group and the A/PI-born group (P = 0.45). Of the 7 HBsAg
seropositive students, 4 recalled having received the HBV vaccine.

Simple logistic regression did not reveal any significant associations between HBsAg positivity
and country of birth, gender, age, or parents’ country of birth. Presence of HBsAg was
negatively associated with reported HBV vaccination (OR 0.03, P = 0.01). In other words, a
reported lack of HBV vaccination was associated with an increased risk of testing positive for
HBsAg.
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Comment
Previous studies of the prevalence of chronic HBV infection in Asians and Pacific Islander
living in the US have focused mostly on older adult populations. In New York City, 15% of
A/PI participants born outside the US had chronic HBV infection with a mean age of 45 years
(range: 20–83 years).10 In a clinic serving the Asian community in the San Francisco Bay Area,
the prevalence of chronic HBV infection was reported to be 8.9% with a median age of 52.9
years (range: 18–101 years).9 A survey of 6,130 unvaccinated Korean-Americans between
1988 and 1990 in the eastern US found an overall HBsAg prevalence of 6.1%.8 These rates
are considerably higher than either the US-born or A/PI-born groups studied in this paper and
may be related to demographic factors associated with college students, such as younger age
and higher socioeconomic status.

Our study population was considerably younger than prior studies and the 1.7% prevalence in
US-born A/PI students whose mothers were immigrants and should have been screened for
HBV during pregnancy demonstrates the need to target this population for screening. In 1984,
the Centers for Disease Control and Prevention (CDC) recommended screening for HBsAg in
pregnant women in groups known to be at high risk for HBV infection.11 The CDC expanded
this recommendation to routinely screen all pregnant women for HBsAg in 1988.12 However,
proper implementation of screening and appropriate prophylaxis of infants has been
inadequate. A study in New York City from July 1987 to June 1988 found that only 59% of
infants born to HBsAg-positive mothers received HBV immune globulin and 3 doses of the
vaccine.13 Two years after the 1988 CDC recommendation, a survey of birthing hospitals in
14 States found that 96.5% of pregnant women were screened for HBsAg, but the rate of
administration of HBV immune globulin and 3 doses of the vaccine for the newborn was only
71%.14

In our study, nearly one in three of all students reported not knowing their HBV vaccination
status, despite the university requirement for all students younger than 18 years of age to
document HBV vaccination prior to matriculation. In addition, although reporting a history of
HBV vaccination was associated with a lower risk of testing positive for HBsAg, 4 of the 7
students who tested positive for HBsAg reported that they had received the HBV vaccine.
These results suggest that self-reported HBV vaccination status is not a reliable predictor of
HBsAg status and should not preclude HBV screening.

Overall, the prevalence of HBsAg among A/PI students in our study was 2.3%; 1.4% in US-
born students and 3.3% in A/PI-born students. Although there was no statistically significant
difference between these two groups, the results indicate that these percentages are
approximately 3– 11 fold higher than the US population at large3. Even for students born in
the US, this study found that the rate of chronic HBV infection is at least 10 times greater than
the rate of infection among the general US-born non-institutionalized population.5 Somewhat
concerning is that these rates are similar to those found in Korean-Americans under 20 years
of age prior to universal infant vaccination8. In that study, the HBsAg seroprevalence for those
less than 20 years was 2.7% (12/452) for the US-born and 5.5% for the Korean-born groups.

Limitations
Our findings should be interpreted within the context of limitations, principally of the small
sample size. Our study was underpowered to detect a difference between the two groups. Thus,
what we have reported should be considered a pilot study that deserves both amplification and
replication. Another limitation was the predominance of females in our study. We believe this
reflected the demographic composition of our study population, as females constitute the
majority of the students enrolled at the university. The gender composition of our study
population may have caused us to underestimate the true prevalence in young adult A/PI as
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previous studies have shown a higher prevalence of HBsAg among males.8–10 Finally, HBV
vaccination status relied on self-reported information and not documented completion of the
3 dose vaccination series or HBs antibody. We documented considerable lack of awareness of
HBV vaccination status, as approximately one-third of the respondents were unsure of their
own vaccination status. We believe our study results exemplify the greater need for health
education among undergraduates regarding their own health as well as empirically
documenting that HBV vaccination is no assurance of being HBsAg seronegative.

Conclusions
In summary, the prevalence of HBsAg appears to be high in A/PI college students, including
those born in the US and particularly those born of immigrant mothers, relative to the general
US adult population. These findings support the CDC recommendations for testing US born
persons whose parents were born in geographic regions with HBsAg prevalence of ≥8%.5
However, our results suggest that testing should not be limited, based upon self-reported
vaccination status. In addition, HBsAg testing should precede vaccination in these individuals
as recommended by the CDC5. Finally, we have demonstrated an efficient model for HBV
screening that may be easily employed by other campuses with a high percentage of A/PI
students.
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Figure 1.
Study design, recruitment and enrollment of Asian and Pacific Islander undergraduate
university students for the study of HBsAg seroprevalence.
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Table 1

Distribution of Reported Country of Birth of A/PI Students and Mothers of US-Born Students, n (%)

Mothers of US-Born Students A/PI-Born Students

All Countries 145 1521

Country

    China 41 (28.3) 61 (40.1)

    Vietnam 32 (22.1) 38 (25.0)

    US 24 (16.6) NA

    Taiwan 17 (11.7) 20 (13.2)

    Korea 9 (6.2) 12 (7.9)

    Laos 8 (5.5) 0 (0.0)

    Japan 3 (2.1) 6 (3.9)

    Thailand 1 (0.7) 4 (2.6)

    Other 10 (6.9)2 11 (7.2)3

1
Seven subjects born in low prevalence countries were excluded.

2
Burma, Cambodia, India, Malaysia (2 each); Micronesia and Philippines (1 each)

3
Burma and India (2 each); Bangladesh, Cambodia, Indonesia, Malaysia, Philippines, Samoa and Singapore (1 each)
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Table 2

Comparison of HB seropositivity and Vaccination Status in US-born to Asia/Pacific Islander-born students

US-born (n = 145) A/PI-born (n = 152)

Age (mean +/− SD) 19.5 ± 1.3 y 20.6 ± 2.8 y *

Gender (Female) 92 (63.4%) 95 (62.5%)

HBsAg positive 2 (1.4%) 5 (3.3%)

Self-reported HBV Vaccination

    Yes 99 (68.3%) 95 (62.5%)

    No 2 (1.4%) 3 (2.0%)

    Unsure 44 (30.3%) 54 (35.5%)

*
p < 0.001 (two-sided Wilcoxon-Mann-Whitney test)
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Table 3

Prevalence rates of HBsAg in University Undergraduate Students in California, USA

Prevalence (95% confidence interval)

Asian/Pacific Islander Born (n = 152) 3.3% (0.5% – 6.1%)

US Born (n = 145) 1.4% (0.0% – 3.3%)

US Born of Immigrant Mothers (n = 121) 1.7% (0.0% – 3.9%)

Chinese Born (n = 61) 1.6% (0.0% – 4.8%)

Vietnamese Born (n = 38) 10.5% (0.8% – 20.3%)
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