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Objectives: Several Asian-American groups are at a
higher risk of dying of liver diseases attributable to hepati-
tis-B infection. This culturally diverse community should be
well informed of and protected against liver diseases. The
present study assesses the knowledge of hepatitis B before
and after a hepatitis-B educational program and deter-
mines the infection status of an Asian community.
Methods: Nine Asian communities of Montgomery County,
MD, enrolled in the hepatitis-B prevention program between
2005 and 2006. They attended culturally tailored lectures on
prevention, completed self-administered pre- and posttests,
and received blood screening for the disease.
Results: More than 800 Asian Amercans participated in the
study. Knowledge of prevention was improved after edu-
cational delivery. The average infection rate was 4.5%, with
Cambodian, Thai, Vietnamese, Chinese and Korean groups
having higher infecfion rates. The age group of 36-45 had
the highest percentage of carrers (9.1%).
Conclusion: Many Asian groups, particulady those of a south-
east Asian decent, were subject to a higher probability of
hepatitis-B infection. At an increased risk are first-generation
Asian immigrants, groups with low immunization rates and
those aged 36-45. The findings provide potential directions
for focusing preventive interventions on at-risk Asian com-
munities to reduce liver cancer disparities.
Key words: Asian Americans J hepatitis U liver U cancer a
health disparties U minority health
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BACKGROUND
TNhe literature suggests that Asian Americans are at

a greater risk of dying from liver disease and its
complications, compared with their counterparts

of other racial and ethnic groups. According to national
statistics, the risk of dying from liver cancer is on aver-
age three times higher than the risk of dying in other
racial/ethnic communities, with Chinese Americans at
six times, Koreans eight times and Vietnamese 13 times
higher than their white counterparts.' At the local level
in the state ofMaryland, a recent needs-assessment study
ofAsian American health in Montgomery County, MD,
conducted by the University of Maryland confirmed
the disease burden that paralleled national statistics:
hepatitis-B infection (HBV) and liver cancer were cited
as severe health concerns among four Asian groups-
namely, Chinese, Filipino, Korean and Vietnamese com-
munities.2 On the other hand, these at-risk communities
were often not aware of their infection status due to the
lack of knowledge of prevention and screening services.
Evidence from the needs assessment also suggested that
the three at-risk groups-namely, Chinese, Korean and
Vietnamese subjects-included in this study had rela-
tively low screening rates ofHBV when compared with
those of other diseases and conditions. Because one of
the overarching objectives of Healthy People 2010 pro-
vided by the Centers for Disease Control is to reduce the
heath disparities among racial/ethnic groups,3 it warrants
notice that HBV is a disease highly preventable through
screening and vaccination, manageable through lifestyle
changes and medication, and as such could be very cost
efficient in terms ofthe return on resource investment in
health interventions for reducing health disparities.
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REDUCING LIVER CANCER DISPARITIES IN ASIAN AMERICANS

This paper describes an HBV prevention program
for eight Asian American communities in Montgomery
County. The HBV prevention program included a health
education outreach program that provided screening and
vaccination in nine participating Asian subgroups.* The
program also provided baseline infection rate data for
future health program planning.

CONTEXT
Asian Americans in Maryland and
Asian Subgroups in Montgomery
County

According to the U.S. Census Bureau (Census 2000),
the Washington, DC-Baltimore metropolitan area was
among the top five U.S. metropolitan areas with the larg-
est Asian population (following Los Angeles, CA; New
York, NY; San Francisco, CA; and Honolulu, HI).4 In
2005, there were 119,566 self-identified Asians residing
in Montgomery County alone, representing >13.5% of
county residents. They represented the communities of
Asian Indians (n=3 1,882,26%), Chinese (31,749, 26%),
Korean (17,849, 15%), Vietnamese (13,521, 11%), Fil-
ipino (9,389, 8%), Japanese (3,465, 3%) and others
(11,771,10%).5

Literature Review: Hepatitis B and
the Health Disparities among Asian
American Communities

The rate ofchronic HBV in non-Hispanic Whites was
0.1%, Hispanics 0.1%, and African Americans 0.5%.
These are much lower than the chronic HBV infection
rate in Asian Americans and Pacific Islanders (AAs/
PIs) of 7%, non U.S.-bornAAs/PIs of9% and U.S.-born
AAs/PIs of 1.5%.6 Studies suggest that HBV infections
account for the majority (about 80%) of the liver cancer
deaths in the Asian community.7 The literature indicates
that the mortality disparities in Asian communities are
potentially attributable to both demographic character-
istics and social barriers. For instance, in terms of the
incidence rate by race/ethnicity, Vietnamese-American
men have the highest incidence of liver cancer of all ra-
cial/ethnic groups (41.8 per 100,000). Incidence among
Korean males (24.8) and Chinese males (20.9) is much
higher than among white males (3.7).8 In addition, a
recent study in New York City reported that 14.8% of
AAs/PIs were chronically infected with HBV7-namely,
one in seven AAPI members in this study was infected
with HBV

In addition to race/ethnicity, studies suggest that
HBV is related to other demographic and social charac-
teristics, such as age, length of U.S. residence; and so-

cial barriers, such as a lack of literacy, education or cul-
tural fluency. Edmunds et al. investigated the relation
between the age of infection with HBV and the devel-
opment of the carrier state.9 The results suggested that
the introduction of vaccination in early childhood could
be the most conducive to HBV protection. Moreover, in-
fection with the disease varied by the length of U.S. resi-
dency for immigrants. HBV disproportionally affected
many first-generation (foreign-born) Asian immigrants.
For example, in the New York City study cited earlier,
99% ofthe participants at the community screening pro-
gram were foreign born: 60% were from China, 30%
were from Korea and 7% were from Malaysia. Of those
born in China about one-third were infected, and 11.3%
of those born in Korea or other Asian countries were in-
fected.7 In reference to HBV screening, 56.6% reported
not having been screened previously forHBV infection.7
Factors associated with low HBV screening include low
English proficiency, low level of education8 and a lack
of HBV knowledge,'0"' and culturally appropriate in-
tervention.'2"-4 For instance, in a focus group study of
Korean Americans, HBV and liver cancer beliefs and
knowledge were found to be lower among first-gener-
ation Korean Americans than second-generation ones.8
Other studies supported similar culturally tailored ed-
ucational intervention practice: in a controlled trial of
Vietnamese-American children ages 3-18, two public
health outreach "catch-up" campaigns evaluated the ef-
fects of the intervention and its associated costs. They
found that both campaigns (i.e., community mobiliza-
tion and media) significantly increased the knowledge of
parents about HBV vaccination and the receipt of vac-
cination among their children.'5"6 These findings suggest
that culturally tailored interventions that target specific
ethnic groups such as Asian Americans are needed when
designing liver cancer education programs.'7

Goal and Objectives
The overall goal of this project is to reduce HBV

and ultimately eliminate the disparities of the infec-
tion between Asian communities and their counterparts
in Montgomery County. There are two primary objec-
tives of the present study. First, we sought to evaluate
the effectiveness of HBV education intervention. This
is accomplished through the analysis of pre- and post-
test data collection in community education outreach
as described below. Second, we sought to establish the
baseline data for the HBV infections statuses by demo-
graphic information and to assess the need for vaccina-
tion in this particular Asian community. The data may
provide insight into reduction of the health disparities
between Asian communities and their counterparts of

* These nine groups were so chosen primarily based on the Asian subgroups of Census data collection and categorization. Taiwanese community was so
chosen according to U.S. Census 2000 categorization of Asian subgroups, and the Maryland Governors' Commission on APA's designation as a stand-alone
Asian community. www.marylandasian.org/house.htm
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other race/ethnicity in terms of HBV-caused morbidity
and mortality.

METHODS
This project involved health education, screening

and vaccination activities. To evaluate educational inter-
vention, we chose the "one-group pretest/posttest" de-
sign to test the effect ofHBV prevention educational de-
livery. This design is one of the more frequently used
designs in the social sciences and is particularly appro-
priate for the purpose ofour study. This design is so cho-
sen that pretest observations were recorded on a single
group of persons who later received a treatment (i.e.,
HBV educational intervention), after which posttest ob-
servations were made.'8 The subjects of this study were
selected from a purposive, convenient sample from the
Asian faith-based organizations (FBOs) or community-
based organizations (CBOs) in Montgomery County.
There was no age limit for the education program. How-
ever, with available funding resources we could only
provide screening and vaccination to those aged 18-35.
The selection criteria actually helped focus our limit-
ed resources to target those at-risk Asian members who
are regular attendees of those functions that took place
in FBOs/CBOs of the Asian communities. This study
was accomplished through a collaborative partnership
among a) CBOs and FBOs, b) Asian community health-
care providers, c) academic institutions ofhigher educa-
tion to raise HBV awareness in Asian communities, and
d) Asian American Health Initiative of the Montgomery
County Department of Health and Human Services.

Data Collection for Health Education
This study was designed to understand the effective-

ness ofHBV education, and it included the pretest, ed-
ucation that included a slide presentation and consulta-
tion, and posttest. This project provided culturally and
linguistically appropriate Asian health education ma-
terials to the healthcare providers and the community.
The coalition adopted the HBV educational materials
developed by the Asian Liver Center of Stanford Uni-
versity (http://liver.stanford.edu), with the educational
materials translated in the native languages of partici-
pating communities. The contents included the follow-
ing health information:

* What is HBV?
* How does HBV spread? Who is at risk?
* HBV disease burden on Asian Americans
* Asian culture myths ofHBV
* The importance of screening and prevention
* Available treatment options

These health education programs were delivered in
different healthcare provider meetings, various langnage
schools, churches and temples, community centers, health

fairs and other community functions. Each communi-
ty was heavily involved in the research process, includ-
ing educational delivery, subject recruitment and event
facilitation. Culturally tailored activities were delivered
through community health promoters. Every community
had .1 community health promoters (mostly healthcare
providers) who delivered culturally and linguistically
appropriate education to the community. All communi-
ties used the same culturally tailored program, and the
screening (blood drawing) was conducted in communi-
ty settings, such as CBOs/FBOs and community clinics.
All instruments (including human subject informed con-
sents) were prepared in both English and were translated
in Asian languages of participating communities.

The pretest survey included demographic informa-
tion (including such information as gender, age, mari-
tal status, race/ethnicity, length ofU.S. residence, educa-
tion level, household income, employment status, health
insurance status and Montgomery county residence for
eligibility of vaccination if found unprotected) and 10
questions related to prevention materials. These ques-
tions were so designed as to coincide with the HBV ed-
ucational materials delivered (Appendix A). The same
10 questions were used in the posttest. Participants took
the posttest immediately after they completed the educa-
tion session. The instrument was primarily drawn from
the educational materials developed by Stanford Asian
Cancer Center. Several questions are culturally tailored
(e.g., questions 2, 4 and 10) to clarify the myths ofHBV
that were common misconceptions in Asian culture.

All research protocols associated with human sub-
jects ofthis project, including informed consent, pre-and
posttest instruments of education intervention, and pro-
cedures of data analysis and reporting were approved by
the institutional review board ofthe University ofMary-
land to ensure their full compliance with relevant federal
guidelines governing the treatment of human subjects.

Recruitment for Education,
Preventive Screening and
Vaccination Program

The program covered nine different Asian-American
FBOs and CBOs. Community members participating in
the educational program self-enrolled into the screen-
ing program by contacting their respective community
centers or FBOs. Subjects were not provided with mon-
etary incentives for participation, but they were aware
that after receiving blood screening they would be in-
formed of the results of their infection status, and those
found unimmunized would have an opportunity for re-
ceiving vaccination. There was no eligibility restriction
for education and screening. However, the only selection
criterion for vaccination for those found unprotected is
that the subject be between 18-35 years old to receive
vaccination. (The age limit is so defined because many
youngsters aged <18 may have received the vaccination
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in school.) Subjects had their blood drawn at either the
education location or physicians' clinics. Blood speci-
men was obtained from each subject, and the specimen
was sent to a local lab capable of analyzing the pres-
ence of HBsAg and HBsAb. Each subject was notified
of their infection status through their physician's office.

Data Analysis
For the results of pre- and posttests, a grading sys-

tem was developed to evaluate learners' achievement
from the HBV prevention education. The pre- and-post-
test scores were calculated based on numerical values

Table 1. Demographic Information of study
participants (n=807)

Category Frequency N (%)*
Gender
Female 392 (48.6%)
Male 321 (39.8%)

Marital Status
Divorced 13 (1.6%)
Married 394 (48.8%)
Separate 6 (0.7%)
Single 172 (21.3%)

Education
< High-school diploma 246 (30.5%)
Vocational training program 45 (5.6%)
Bachelor's degree 241 (29.9%)
2 Master's degree 115 (14.3%)

Household Income
<$10,000 127 (15.7%)
$10,000-$30,000 127 (15.7%)
$30,000-$50,000 141 (17.5%)
$50,000-$70,000 74 (9.2%)
>$70,00 125 (15.5%)

Insurance Status
Insured/Medicaid 6 (0.7%)
Insured/Medicare 48 (5.9%)
Insured/other 304 (37.7%)
Insured/private 59 (7.3%)
Not insured 210 (26%)

U.S. Residency History
Born in United States 45 (5.6%)
<1 year 23 (2.9%)
1-4 years 52 (6.4%)
5-9 years 102 (12.6%)
.10 years 437 (54.2%)

Employment Status
Full time 379 (48.4%)
Part time 75 (9.6%)
Retired 107 (13.7%)
Self-employed 74 (9.5%)
Student 83 (10.6%)
Unemployed 65 (8,3%)

* Due to rounding or missing data, percentages may not
equal 100

ranging from 0-1, with each correctly answered ques-
tion earning 0.1 point, and correctly answering all 10
questions obtaining 1 point. The analyses included ba-
sic descriptive statistics, and t test (specifically, paired-
samples t test that were based on groups of individuals
who experience both tests of the variables of interest)
was employed to evaluate where the mean scores of pre-
and-posttest by each subgroup present statistically sig-
nificant difference. A significance level of p=0.05 was
chosen for all statistical tests. To adjust for the possible
inflation of type-I errors when the multiple t tests were
conducted, the Bonferroni technique was used to adjust
the nominal significance level:

Adjusted a = oc /K = 0.05/9 = 0.005
(K=number of 'tests', i.e., Asian subgroups)

In other words, the p value for any statistical test (Ta-
bles 2 and 3) has to be <0.005 to be considered signifi-
cant. Microsoft Access' database was developed to store
the collected survey data. Data were analyzed using Mi-
crosoft Excel® 2003 and SPSS® version 11.5.

RESULTS
Pre- and Posftests

The study included 807 subjects screened for HBV
from eight Asian-American groups in Montgomery
County between October 2005 and July 2006. Complete
demographic information is presented on Table 1. Af-
ter excluding the 94 (11.6%) participants who did not
complete all demographic information fields, we found
that there were slightly more female (392, 48.6%) than
male (321, 39.8%) participants. Because the completion
of pre- and posttests were completely voluntary, there
were 592 (73.4%) valid survey responses collected in
this study. Valid responses refer to that all 10 questions
in both pre- and posttests were completed by partici-
pants. In addition, the analysis did not include the N/A
(not available/not answered) group into account because
the N/A group may include race/ethnicity background
that went beyond the scope of analysis for this study.

Table 2 showed the results of pre- and posttests by
race/ethnicity. The Taiwanese-speaking group had the
highest mean pretest score (0.735), followed by the Chi-
nese (0.673) and Korean (0.665) groups. Posttest score
revealed that the Taiwanese group had obtained the
highest score (0.955), followed by the Filipino (0.938)
and Chinese (0.921) groups. On the other hand, many
groups of southeast Asian immigrants had overall lower
pretest scores. These included the Thai (0.543), Cambo-
dian (0.576) and Vietnamese (0.634) groups. Our results
demonstrated that the education intervention did signifi-
cantly improve participants' knowledge on HBV across
every subgroup in the participating Asian-American
communities.
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Table 3 shows the result of pre- and posttests by
age distribution. The 26-35 age group had the high-
est mean pretest score (0.669), followed by the 18-25
group (0.654). Posttest scores revealed that the 26-35
age group obtained the highest score (0.888), followed
by the 18-25 group (0.875). The test scores of both pre-
and posttests improved with the subjects' ages. These
results also demonstrated that the education interven-
tion did significantly improve participants' knowledge
on HBV among all six age groups.

Blood Screening
Blood was drawn from participating subjects to test

for HBV surface antigen and surface antibody. The test
results fall into three categories: 1) immunized [HBsAg
(-), HBsAb(+)]; 2) infected [HBsAg(+), HBsAb(-)]; and
3) unimmunized [HBsAg(-), HBsAb(-)].

The results by age group and by race/ethnicity are sum-
marized in Tables 4 and 5. Some ethnic groups were more
active in participating than the others in this program due to
self-enrolhnent. The number of subjects of the sample was
not entirely distributed in proportion to the distribution of
population subgroups in Montgomery County.

The screening results ofHBV suggest that infection
status varied by age and ethnicity group. In terms of age
group, the results indicate that the age group 36-45 has
the highest prevalence ofHBV carriers, followed by age
group 46-55. By race/ethnicity group, the Cambodian

group (7.3%) and Thai group (7.3%) both had the high-
est infection rates among the eight groups, followed by
the Vietnamese (6.5%) community. On the other hand,
the Taiwanese group has the lowest (1.9%) prevalence
ofHBV

In terms of unimmunized/unprotected rate, the Asian-
Indian group had the highest unprotected rate (69.7%)
among the eight Asian-American communities, fol-
lowed by Thai (56.1%), Filipino (54.2%) and Cambodian
(51.2%). The Taiwanese group, on the other hand, pre-
sented the lowest unprotected rate ofHBV (22.6%).

The relationship between HBV prevalence and resi-
dence history suggested that, for non-U.S.-born Asian
members, HBV infection increases with the duration of
U.S. residence (Table 6).

DISCUSSION
The results of pre- and posttests suggested that our

culturally tailored HBV education program (i.e., by us-
ing community health promoters to provide culturally
and linguistically appropriate education and using trans-
lated materials) might have substantially improved the
knowledge of preventing this disease in the Asian com-
munities across different Asian ethnic and age groups.
In terms of screening ofHBV infection, consistent with
the literature, the study confirms that many southeast
Asian groups have a high prevalence ofHBV infection.
In addition, the findings of low immunization rates and

Table 2. Results of pre-and posttests by Asian subgroups

Ethnicity Frequency (%) Pretest (SD) Posttest (SD) T P Value
Asian Indian 66 (11.15%) 0.55 (0.19) 0.72 (0.16) -5.28 <0.001*
Cambodian 39 (6.59%) 0.58 (0.17) 0.90 (0.15) -8.63 <0.001*
Chinese 202 (34.12%) 0.67 (0.17) 0.92 (0.11) -17.53 <0.001*
Filipino 24 (4.05%) 0.62 (0.16) 0.94 (0.12) -7.72 <0.001*
Korean 103 (17.40%) 0.67 (0.16) 0.90 (0.13) -11.49 <0.001*
Taiwanese 40 (6.76%) 0.74 (0.16) 0.96 (0.09) -7.52 <0.001*
Thai 28 (4.73%) 0.54 (0.12) 0.78 (0.17) -5.90 <0.001*
Vietnamese 75 (12.67%) 0.63 (0.21) 0.77 (0.20) -3.89 <0.001*
Other 15 (2.53%) 0.55 (0.23) 0.81 (0.28) -2.34 0.0274
Total 592 (100%) 0.64 (0.18) 0.87 (0.88) -22.49 <0.001*
' Bonferroni adjusted significance at psO.005

Table 3. Results for pre- and posHtest by age

Age Frequency (%) Pretest Posifest T P Value
NA 55 (9.58%) 0.64 (0.15) 0.92 (0.13) -10.78 <0.001*
18-25 106 (17.91%) 0.65 (0.17) 0.88 (0.14) -9.79 <0.001*
26-35 123 (20.77%) 0.67(0.15) 0.89 (0.15) -11.27 <0.001*
36-45 58 (9.80%) 0.61 (0.19) 0.86 (0.18) -7.03 <0.001*
46-55 98 (16.55%) 0.62 (0.20) 0.838 (0.19) -7.60 <0.001*
56-65 99 (16.72%) 0.64 (0.18) 0.84 (0.17) -8.07 <0.001*
.66 53 (8.95%) 0.61 (0.21) 0.84 (0.17) -5.98 <0.001*
Total 592 (100%) 0.64 (0.18) 0.87 (0.88) -22.49 <0.001*
* Bonferroni adjusted significance at ps0.005
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low pre- and posttest scores render support for the im-
munization for these groups. In terms of infection sta-
tus, the participating Asian community subjects in the
county present a consistently high rate ofHBV (4.5%),
compared with the screening results of other Asian com-
munities.7'8 On the other hand, the low immunization rate
warrants further attention, especially in view of the fact
that infection rates were found to be higher with age,
suggesting that possibility of community transmission
of the virus.

In terms of the relationship of infection status and
residential history, the results presented in Table 6 are
generally consistent with the literature in that infection
status increases with the length of U.S. residency. Some-
what surprisingly, there was no infection case found in
the U.S.-born subjects in our study. All the carriers are
non-U.S.-born participants, with the infection rates in-
creased by the length of U.S. residency. This suggests
that the non-U.S.-born Asian community, particularly
those nonrecent immigrants, may be at an elevated risk
that warrants priority intervention and enhanced screen-
ing efforts. In addition, those aged 36-45 had the high-
est infection rate (9.1%) but had among the lowest im-
munization rate. Those in this age group warrant further
education or vaccination intervention.

Several potential routes oftransmission for this prev-
alent disease in Asian countries were suggested, includ-
ing pregnancy and childbirth (i.e., vertical transmission)
and the sharing of wine cups in some Asian countries as

a cultural practice in drinking. More research should be
conducted to further confirm the routes of transmission
and develop intervention plans in this community.

For health education, our results suggest that those
with low infection rates (i.e., Taiwanese, Filipino, etc.)
had higher pre- and posttest scores, while those with
high infection rates [such as Thai (7.3%), Cambodian
(7.3%) and Vietnamese (6.5%)] had among the lowest
pretest scores [Thai (54%), Cambodian (58%) and Viet-
namese (63%)] and posttest scores [Thai (77.5%), Cam-
bodian (89.5%) and Vietnamese (76.9%)]. This demon-
strates a need for education among these communities
of southeast Asian decent. Likewise, an analysis of age
classification reveals the same trend, such as those in
the age groups of higher rates of HBV (i.e., age 36-45
group), who presented lower pretest scores. The trend
provides evidence for focusing HBV education on spe-
cific age groups.

There were further data issues that warrant discussion
since our research involved data collection and reporting
ofAsian subgroups. First, federal standards of collecting
and reporting health data (OMB Statistical Directive 15,
revision of 1997) provide the basis for collecting and re-
porting five categories for data on race (i.e., American In-
dian or Alaska native, Asian, black or African American,
native Hawaiian or other Pacific Islander, and white) and
two ethnicities (i.e., "Hispanic or Latino," and "not His-
panic or Latino.") for all federally sponsored research.
The guidance provides an important basis for improving

Table 4. Hepatitis-B infection status by race/ethnicity

Ethnicity Immunized Infected Unimmunized Total (% of Total)
Asian Indian 27 (30.3%) 0 62 (69.7%) 89 (11.03%)
Cambodian 17 (41.5%) 3 (7.3%) 21 (51.2%) 41 (5.08%)
Chinese 108 (44.8%) 13 (5.4%) 120 (49.8%) 241 (29.86%)
Filipino 10 (41.7%) 1 (4.2%) 13 (54.2%) 24 (2.97%)
Korean 105 (52.5%) 8 (4.0%) 87 (43.5%) 200 (24.78%)
Taiwanese 40 (75.5%) 1 (1.9%) 12 (22.6%) 53 (6.57%)
Thai 15 (36.6%) 3 (7.3%) 23 (56.1%) 41 (5.08%)
Vietnamese 58 (53.7%) 7 (6.5%) 43 (39.8%) 108 (13.38%)
Other* 0 0 10 10 (1.24%)
Total 380 (47.1%) 36 (4.5%) 391 (48.4%) 807
*Other includes: Indonesian, Malaysian, Sri Lankan, etc.

Table 5. Hepatitis-B infection status by age group

Age Immunized Infected Unimmunized Total (% of Total)
18-25 74 (57.8%) 2 (1.6%) 52 (40.6%) 128 (15.86%)
26-35 82 (45.8%) 5 (2.8%) 92 (51.4%) 179 (22.18%)
36-45 33 (37.5%) 8 (9.1%) 47 (53.4%) 88 (10.9%)
46-55 58 (42.6%) 9 (6.6%) 69 (50.7%) 136 (16.85%)
56-65 80 (51.0%) 8 (4.5%) 69 (43.9%) 157 (19.45%)
.66 42 (42.9%) 3 (3.1%) 53 (54.1%) 98 (12.14%)
NA 11 (52.4%) 1 (4.7%) 9 (42.9%) 21 (2.6%)
Total 380 (47.1%) 36 (4.5%) 391 (48.4%) 807
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the traditional health data collection practice, since pub-
lished literature addressing minority health and health
disparities (including some published in JNMA)'9'20 has
primarily focused on African and Latino Americans, po-
tentially due to the unavailability or a lack of specifica-
tion of Asian community health data in many current
health data collection systems.2'22 Second, in terms of
collecting data at the subgroup level, there are strengths
and weaknesses associated with reporting data by Asian
subgroups. The strengths ofthis federal guidance are that
it addresses health disparities in various communities
of the American demographic landscape by identifying
specific groups at higher risk of particular diseases and
conditions. In addition, it could provide surveillance of
health status and disparities over time. On the other hand,
our study also reveals the challenges of reporting health
data beyond minimum federal standards in collecting
and reporting health data. Among other weaknesses, the
reporting of subgroup data lacks a directive/standard for
enforcement and because some subgroups often include
a small number ofresidents, there is a potential ofviolat-
ing confidentiality or privacy.

Limitations of the study include the fact that partici-
pating Asian groups varied and were not equally repre-
sented. Some racial subgroups and faith-based groups are
more active in participation than the others. This limita-
tion also led to potential selection bias for the sample:
this study included more members from FBOs compared
with CBOs. In addition, because the completion of the
pre- and posttests was voluntary, >25% of respondents
who did not complete all 10 questions were excluded

from the analysis. The substantial number ofmissing data
may limit the ability of extrapolating the results of the
present study to other Asian communities. Therefore, the
results of education intervention and screening presented
in the study may be best appreciated as one snapshot of
the HBV status in the Asian community of Montgomery
County, rather than a complete picture that is replicable in
other Asian communities. Lastly, the program was con-
ducted from October 2005 to July 2006. Seasonal varia-
tion may be a factor influencing the participation rate, as
.2 community events were interrupted and rescheduled
due to unexpected snow.

CONCLUSION
Health disparities, specifically HBV infection, ex-

ist among Asian communities of Montgomery County,
MD. Pre- and posttest results suggest that the educa-
tional interventions were effective. The southern Asian
group has both the highest infection rates and lower pre-
test scores in their knowledge of HBV prevention. In
addition, the screening results suggest that all infected
careers are non-U.S.-born Asian Americans. At an in-
creased risk of HBV infection are those of non-U.S.-
born immigrants, and those aged 36-45 had the highest
infection rate yet had among the lowest unimmunization
rates. These groups presented the need for vaccination
and follow-up. In reducing liver cancer disparities as a
result of HBV, the experiences learned from this project
render potential lessons of expanding the HBV preven-
tion program to a wider scale, within or beyond Asian-
American community.

Table 6. Hepatitis-B infection by U.S. residence history

Immunized Infected Unimmunized Total
Residence History (n, 7o) (n, %) (n, %) (% of Total)
Born in the United States 21 (47.7%) 0 24 (53.3%) 45 (5.58%)
<1 year 11 (47.8%) 0 12 (52.2%) 23 (2.85%)
1-4 years 29 (55.8%) 1 (1.9%) 22 (42.3%) 52 (6.44%)
5-9 years 47 (46.1%) 4 (3.9%) 51 (50%) 102 (12.64%)
.10 years 195 (44.6%) 26 (5.9%) 216 (49.4%) 437 (54.15%)
NA 77 (52%) 5 (3.4%) 66 (44.6%) 148 (18.34%)
Total 380 (47.1%) 36 (4.5%) 391 (48.5%) 807 (100%)

Appendix A. Pre- and positest questions

1. Hepatitis B can be passed on from mother to child during childbirth.
2. One can be infected with hepatitis B by sharing food.
3. About 10% of the Asian-Americans population is infected with hepatitis B.
4. The majority of chronic hepatitis-B patients has no symptoms.
5. Hepatitis-B infection cannot be cured, but the disease can be managed.
6. Hepatitis-B virus is significantly more contagious than HIV.
7. Chronic hepatitis B causes liver cancer and cirrhosis if not properly managed.
8. Asian Americans have the same risk of dying of liver cancer as their white counterparts.
9. Twenty percent of liver cancer is caused by hepatitis B.
10. It is safe to breastfeed even if the mother is infected with hepatitis B.
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