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Abstract
Objective—To assess the effectiveness of a hepatitis B virus (HBV) educational program in
increasing HBV knowledge.

Methods—Using a cluster randomized control trial to recruit participants from the community-
based organization in the Baltimore-Washington Metropolitan Area; a total of 877 Asian
American participants completed a self-administered pretest. HBV knowledge was the outcome
measure. The intervention group received a 30-minute educational program. After the educational
program, the intervention group completed post-education survey. Six months after the education,
all participants were followed by phone.

Results—The intervention group showed significantly higher knowledge scores than the control
group at the 6-months follow-up (between-group difference was 1.44 for knowledge of
transmission modes and 0.59 for sequelae, p < 0.01). For the intervention group, the increase in
knowledge of HBV transmission modes in post-education was much higher than that at the 6-
month follow-up (4.18 vs. 2.07), p < 0.01) compared to baseline. Age was also an important factor
on the educational effect: Those older than 60 years reported the lowest scores in all three points.

Conclusions—Findings suggest that this culturally integrated liver cancer educational program
increased HBV knowledge. Differential strategies are needed to target age groups, separately
educating those younger and those older.
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Introduction
The most recent World Health Organization (WHO) estimates indicate that about 2 billion
people worldwide have been infected with the hepatitis B virus (HBV), and that about 350
million live with chronic HBV infection. An estimated 600,000 persons die each year due to
acute or chronic consequences of hepatitis B (WHO, 2008). Cirrhosis and primary liver
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cancer represent approximately 1 of 40 deaths (2.5%) worldwide (WHO, 2008).
Approximately 30% of all cases of cirrhosis and 53% of hepatocellular carcinoma (HCC)
can be attributed to HBV (Perz et al., 2006). HBV is second only to tobacco as a known
human carcinogen (Lee et al., 2011).

In contrast to the vast population of infected persons, efforts to prevent and control HBV
have met with increasing levels of success and hold promise for large reductions in disease
burden in the future, with a great deal of credit stemming from hepatitis B vaccine (Shepard
et al., 2006). In the U.S., however, Asian Americans and Pacific Islanders (AAPIs) account
for over half of the 1.2 to 2 million chronic HBV cases (Chao et al., 2009). Approximately
15.5 million AAPIs—about 5% of the U.S. population—have the highest rate of HBV
infection (U.S. Census Bureau 2007; Hwang et al., 2010). The number of people who have
chronic HBV infection remains high because most AAPIs are immigrants from HBV-
endemic areas (Lee et al., 2011). This excess risk can be attributed to high rates of HBV
infection—particularly among foreign-born immigrants—combined with low levels of
hepatitis B vaccination coverage due to cultural, linguistic, or financial barriers (Choe et al.,
2005; Taylor et al., 2004, 2005; Thompson et al., 2003). The U.S. DHHS Office of Minority
Health (OMH) warned that chronic HBV and liver cancer caused by HBV among AAPIs is
one of the most serious but frequently neglected racial and ethnic health disparities in the
U.S. (OMH, 2009).

Research in the U.S. has shown that lack of knowledge about HBV is associated with lack of
screening (Taylor et al., 2000, 2002; Thompson et al., 2002). To increase routine screening
and vaccination for HBV among AAPIs, sustainable population-based HBV educational
interventions are needed to decrease their risk of getting HCC and cirrhosis (Hsu et al.,
2010; Juon et al., 2008; Nguyen et al., 2007; Taylor et al., 2000, 2005). Health educational
programs for immigrant groups should be based on a thorough understanding of the target
population’s health knowledge, beliefs, and practices (Hubbell et al., 1995). Culturally
sensitive health initiatives should be implemented in AAPI communities to reduce the
burden of chronic HBV infection and eliminate racial disparity in liver cancer incidence and
mortality (Wu et al., 2007).

Nearly all studies of HBV knowledge among Asian Americans have focused on HBV
awareness. Few studies have examined the effectiveness of culturally sensitive HBV
education in improving HBV knowledge at immediate post-education and at 6-month
follow-up. To spotlight the need for educational interventions, the goal of our paper was to
examine the effect of intervention programs on HBV knowledge among Asian Americans in
the Baltimore-Washington Metropolitan Area. To the best of our knowledge, this is the first
study to assess changes in HBV knowledge after the post-education and 6-month follow-up.

Material and Methods
Overview of study design

Using a cluster randomized control design, Asian Americans age 18 and older were
recruited from Chinese, Korean, and Vietnamese community-based organizations (CBOs) in
the Baltimore-Washington Metropolitan Area. Each CBO was randomly assigned to either
an intervention or control group. After completing the baseline survey, participants in the
intervention group received a culturally integrated 30-minute liver cancer educational
program; those in the control group received an English brochure developed by the National
Institute of Diabetes and Digestive and Kidney Diseases: “What I need to know about
Hepatitis B.” Intervention group participants also completed a post-education survey. After
six months, all the participants were followed up and interviewed by telephone. Participants
in the control group received a delayed intervention after the follow-up interview. This study
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protocol was approved by the Institutional Review Board of the Johns Hopkins Bloomberg
School of Public Health.

Recruitment procedures
Between November 2009 and June 2010, self-identified Asian American adults in the
targeted areas were recruited from various Chinese, Korean, and Vietnamese CBOs such as
churches, temples, language schools, college cultural group organizations, Asian grocery
stores, restaurants, and nail salons. Organizational membership was not required for
participation. Those who had attended a previous educational program on HBV infection
and liver cancer prevention were not eligible for our project.

To avoid contamination, the geographic location of participating CBOs was considered.
Twenty-seven CBOs (15 for intervention, 12 for control) agreed to participate in our study.
Korean participants were recruited predominantly from churches (n = 7, 70% of the
organizations for Korean recruitment). Chinese participants were recruited predominantly
from language schools (n = 5, 63% of Chinese participating organizations). Vietnamese
participants did not have a predominant recruitment site because interventions were
scattered in different venues (see more detail, Chen et al., 2012; Strong et al., 2012).

Figure 1 summarizes the study design. Of 940 potentially eligible participants from CBOs,
5% (n=47) did not show up. Of the 893 participants who came, 13 (1.5%) did not complete a
baseline survey or did not participate in the education program. Of the total of 877 who
completed the baseline survey, 441 (50.3%) were from the intervention group and 436
(49.7%) from the control group. Six month later, the proportions of intervention and control
group participants with follow-up were 78.2% (n=345) and 78.7% (n=343), respectively.

Intervention
The intervention was developed using the PRECEDE-PROCEED model which can help
both in identifying factors affecting health behavior and in developing an educational
message (Green and Kreuter, 1991). We also integrated focus group findings to integrate
traditional beliefs of Asian Americans (Philbin et al., 2012). The intervention group received
a single-session, educational program in their relevant language. Bilingual educators
conducted each session after having the standard training.

Follow-up
About 78% (n = 688) of participants completed the phone survey at the 6-month follow-up.
Those who dropped out of the study (attrition rate = 21.6%) were not independently
associated with the intervention arm, age, gender, marital status, family history of HBV
infection, health status, HBV screening, or HBV knowledge. Education, however, was
associated with dropouts: Highly educated participants were more likely to follow up than
their lower-educated counterparts (57.4% vs. 37.6%, p < 0.01).

Outcome Measures
The outcome measures were knowledge questions related to HBV infection, including the
modes of HBV transmission (10 questions) and sequelae of chronic HBV (7 questions).
Each correctly answered question was given a point; scores were summed within the two
domains and combined to yield the final knowledge composite score. The sum of binary
scores ranged from 0 to 10 for questions about modes of HBV transmission (n = 10, alpha =
0.91) and 0 to 7 for sequelae of HBV (n = 7, alpha = 0.78).
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Covariates
We collected demographic and family history of HBV infection at pretest. We compared
age, gender, education, country of birth, having health insurance, family history of HBV
infection, self-reported physical health, and depressive symptoms between the intervention
and control groups.

Statistical analysis
We compared baseline characteristics between the intervention and control groups with the
Student’s t test for continuous variables and the Pearson’s χ2 test for categorical variables.
For the effect of intervention on HBV knowledge, we compared the scores of the
intervention and control groups at pretest and 6-month follow-up using t tests. Then, we
used paired t tests to examine changes in knowledge scores between baseline and post-
education, and between baseline and posttest. We also examined these changes by subgroup
of Asian Americans and three age groups (<40, 40–59, ≥60). We analyzed participants data
as part of their original random group assignment (n=877), following intent-to-treat (ITT)
principles (with baseline values carried forward for missing values). We used STATA
version 11 for all analyses (StataCorp, 2009).

Results
Table 1 presents the baseline characteristics for each group. The average age of the 877
respondents was 45.1 years; 58.5% were females; about 13% had less than high school
education. Approximately two thirds of the respondents had health insurance. About 14%
reported that they had a family history of HBV infection. To compare baseline
characteristics between the intervention and control groups, only age differed significantly
by intervention group.

Across all questions, the percentage of participants who got each item correct increased
from baseline to post-education in the intervention group (See Table 2). In the pretest, less
than 20% of participants in the intervention group had the correct answer on two questions:
(1) eating food that had been pre-chewed by an infected person, and (2) breast feeding from
an infected mother. About one third knew that HBV is significantly more contagious than
HIV/AIDS.

Table 3 shows the comparison of mean changes at the 6-month follow-up between
intervention and control groups. These analyses were based on assigned intervention group
at the time of randomization regardless of adherence status (i.e., intent-to-treat). The mean
score of HBV knowledge increased significantly more in the intervention group than in the
control groups (the between-group difference was 1.44 for transmission mode and 0.59 for
sequelae, p < 0.01).

The changes in HBV knowledge at post-education and at the 6-month follow-up were
compared with baseline (see Table 4). In total, the scores of HBV knowledge of
transmission modes from baseline to post-education (mean difference = 4.18, p < 0.001) and
from baseline to 6-month follow-up (mean differences = 2.07, p < 0.01) increased for the
intervention group. The HBV knowledge of sequelae was also significantly increased right
after the intervention (mean difference = 2.07, p < 0.01) and at posttest (mean difference =
1.19, p < 0.01). Moreover, a dramatic increase in post-education was noted which was a
much higher increase than posttest. For the control group, both knowledge scores were
increased from baseline to posttest; however, the intervention group increased knowledge
scores greater than the control group. Further analyses by subgroups of Asian Americans
(i.e., Chinese, Korean, Vietnamese) showed the similar trend. All intervention effects were
statistically significant.
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To better understand the age effect on the educational program, we looked at the changes of
knowledge score in three age groups (<40; 40-59; >60) in the intervention group. Figure 2
shows those older than 60 years reported the lowest knowledge scores of transmission mode
in all three points. This age pattern was similar in knowledge of sequelae (figure not shown).

Discussion
Our study examined whether the lack of general knowledge of HBV and liver cancer
prevention among Asian Americans can be reversed by a single session of culturally
integrated education, with the increase of knowledge measured at post-education and 6-
month follow-up compared to baseline knowledge. Our results are consistent with studies
which demonstrated that culturally integrated HBV educational programs among Asian
Americans substantially improved HBV and liver cancer prevention knowledge (Chao et al.,
2009; Hsu et al., 2007; 2010). The consequence of high post-education knowledge scores is
likely to improve HBV screening behavior of these high-risk populations. Indeed, higher
knowledge of HBV was found to be predictive of HBV screening and liver cancer
prevention behaviors (Lai et al., 2007; Ma et al., 2007). Communicating knowledge and
potential actions that could reduce exposure to known risk factors is a critical cancer
prevention strategy (Hiatt et al., 1999). Across the cancer control continuum, higher
knowledge plays a crucial role in both primary and secondary prevention (Viswanath et al.,
2006). It is widely accepted that increasing knowledge is an important step in the causal
chain leading to health behaviors. Our study is unique in its focus in examining the changes
of knowledge at multiple points—pretest, post-education, posttest—with a comparison
group. This will help with the development of educational strategies that need additional
attention in the future.

This culturally relevant HBV education designed specifically for Asian Americans in the
target population’s languages significantly increased HBV knowledge. Especially, four out
of five participants in the intervention group did not know two important transmission
modes of HBV infection: eating food that had been pre-chewed by an infected person, breast
feeding from an infected mother. After the educational session, they improved their
knowledge of HBV by listening to a PowerPoint presentation and asking questions;
however, a single-session community-based intervention alone did not overcome gaps by
increasing their liver cancer awareness or by maintaining it to the extended period.
Participants dramatically increased their knowledge at post-education; six months later, they
increased their knowledge higher than pretest but lower than post-education. The results of
our study suggest that we should continue to provide this type of educational program to
keep up high-risk community members’ knowledge of HBV.

Similar to a previous study (Hsu et al., 2010), age was an important factor relating to
changes of knowledge regarding HBV. Despite our focus on developing the simplest,
clearest educational program possible—with adherence to cultural and linguistic needs to
deliver the educational materials effectively—we found that older participants still learned
significantly less than younger participants. The finding here is consistent with studies that
suggest that older adults learn less health information than younger adults, regardless of the
familiarity of the information (Brown et al., 2002; Pruthi et al., 2005). Lower post-education
knowledge among older participants compared to younger counterparts can be attributed to
low baseline HBV knowledge and low uptake of the information from educational materials
among older adults (Mah et al., 1992). There is a call for implementation of specific
educational programs for target age groups, separately educating those younger and those
older.
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This study had several limitations. A sampling frame from CBOs was used, but to minimize
the sampling bias due to excluding those who do not attend these organizations regularly, we
targeted Asian groceries, nail salons, and restaurants. Nevertheless, the majority of the
sample was from the CBOs, so the study cannot be generalized to other Asian Americans
who do not regularly attend any of the CBOs. Second, we cannot fully predict future
preventive behaviors solely from increased HBV knowledge. Hence, our findings should be
put together with additional information about HBV education of other Asian Americans
throughout the U.S. to build a comprehensive understanding of this diverse high-risk
population.

Our findings have implications for future interventional studies in light of our finding that
older age is significantly associated with lower post-education and posttest knowledge,
targeting intervention strategies to older participants are of value. Thus, differential
educational strategies based on age group should be implemented. Finally, as many Korean
Americans attend church, intervention strategies through churches will be effective to
provide health education and ancillary health services. As many Chinese American children
attend Chinese schools, intervention strategies through Chinese school will be effective.
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HCC hepatocelluar carcinoma
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Highlights

• This culturally integrated liver cancer education program has increased HBV
knowledge and awareness among Asian Americans.

• The intervention group showed significantly higher knowledge scores than the
control group at the 6-month follow-up.

• The increase in knowledge in post-education was much higher than that at the 6-
month follow up compared to baseline

• Differential educational strategies are needed to target subgroups of Asian
Americans in consideration of age.
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Figure 1. Flow of participants through randomized trial
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Figure 2. Changes of HBV knowledge scores by age for intervention group
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Table 1

Baseline descriptive characteristic, Baltimore-Washington Metropolitan Areas, 20092010

Characteristics Total
(n=877)

Intervention
(n=441)

Control
(n=436)

P value

Age, years (95%CI) 45.1 (44.1, 46.1) 46.9 (45.8, 48.7) 43.3 (41.9, 44.6) .03

Women, no. (%) 513 (58.5) 254 (57.6) 259 (59.4) .63

Country of birth

-Korea, no. (%) 294 (33.5) 148 (33.6) 146 (33.5) .98

-Vietnam, no. (%) 280 (31.9) 142 (32.2) 138 (31.7)

-China, no. (%) 303 (34.5) 151 (34.2) 152 (34.9)

Education, <high school, no. (%) 116 (13.2) 60 (13.6) 56 (12.8) .43

Having health insurance, no. (%) 581 (66.2) 300 (68.0) 281 (64.4) .28

Family history of HBV
a
, no. (%) 126 (14.4) 68 (15.5) 58 (13.4) .39

Poor self-rated health, no. (%) 52(5.9) 26(5.9) 26(6.0) .31

Depressed (CES-D
b
 >16), no. (%) 223 (25.5) 115 (26.1) 108 (24.9) .69

HBV screening (yes), no. (%) 466 (53.3) 245 (55.8) 221 (50.7) .14

Knowledge of transmission, mean 4.55 4.57 4.54 .88

Knowledge of sequelae , mean 3.91 3.93 3.89 .81

Note.

a
HBV = hepatitis B virus;

b
Center for Epidemiologic Studies Depression Scale
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Table 2

Hepatitis B knowledge in the intervention group (n=441), Baltimore Washington Metropolitan Areas,
2009-2010.

Knowledge Questions %Right
answer

Baseline

%Right answer
Post-

education

HBV
transmission
mode (10)

From infected mother to child during childbirth 59.2 94.6

By eating food prepared by an infected person 45.2 95.0

By sharing a toothbrush with an infected person 69.8 84.8

By sharing food with an infected person ^ J 34.2 91.6

By sharing a razor with an infected person C.SS' 62.6 92.1

By eating food that has been pre-chewed by an infected person 16.6* 62.6

By being coughed or sneezed by an infected person 33.1 87.3

By having sexual intercourse with an infected person 62.2 94.6

By holding hands with an infected person 65.3 96.6

By breast feeding from an infected mother 18.4* 75.5

Sequelae of
HBV (7)

Hepatitis B can cause liver cancer 70.3 96.1

Chronic hepatitis B causes liver cancer and/or cirrhosis if not properly
managed

82.1 99.1

People with hepatitis B are infected for life 38.8 64.4

Hepatitis B infection cannot be cured, but the disease can be managed 52.4 76.6

The majority of chronic hepatitis-B patients have no symptoms 43.8 81.6

Hepatitis B virus is significantly more contagious than HIV/AIDS 33.6* 85.5

A hepatitis B infected person, who looks and feels healthy, can still
spread hepatitis B

71.9 95.9
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Table 3

Changes in mean knowledge of hepatitis B virus infection at 6-month follow-up between intervention and
control groups, Baltimore Washington Metropolitan Areas, 2009-2010

HBV knowledge Baseline Absolute change from
Baseline

Between group
difference

Transmission mode
** 1.44**

 Intervention (n=441) 4.57 2.07

 Control (n=436) 4.54 0.63

Sequelae 0.59*

 Intervention (n=441) 3.93 1.19

 Control (n=436) 3.89 0.60

Note.

*
p < 0.05;

**
p < 0.01;

a
Intent-to-treat method
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