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ABSTRACT

BACKGROUND: Hepatitis C virus (HCV) is a major cause of chronic liver disease and cancer. Vietnamese Americans are at high risk of HCV infection,

with men having the highest US incidence of liver cancer. This study examines an intervention to improve HCV knowledge among Vietnamese Americans.

STUDY: Seven Vietnamese community-based organizations in Pennsylvania and New Jersey recruited a total of 306 Vietnamese participants from 2010

to 2011.

RESULTS: Average knowledge scores for pretest and posttest were 3.32 and 5.88, respectively (maximum 10). After adjusting for confounding variables,

age and higher education were positively associated with higher pretest scores and having a physician who spoke English or Vietnamese was negatively

associated with higher pretest scores. Additionally, after adjusting for confounding variables, household income, education, and having an HCV-infected

family member significantly increased knowledge scores.

CONCLUSIONS: Promotion and development of HCV educational programs can increase HCV knowledge among race and ethnic groups, such as

Vietnamese Americans. Giving timely information to at-risk groups provides the opportunity to correct misconceptions, decrease HCV risk behaviors, and

encourage testing that might improve timely HCV diagnosis and treatment.
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Introduction

Over 1.5 million Vietnamese Americans reside in the US, of
whom 67.8% are foreign born.! The Vietnamese American
population has been growing rapidly with a 37.9% increase
since 2000.! In Vietnam, the prevalence of chronic hepatitis
C virus (HCV) infection in the general population ranges
from 1% to 9% (rural and urban) compared to the overall
US HCV prevalence of 1.8%.>* Among high-risk groups in
Vietnam, the prevalence of chronic HCV is 19.2-87% for
intravenous drug users, 54% for hemodialysis patients, and
29% for hemophiliacs.? The particularly high HCV preva-
lence among these groups is attributable to HCV exposure
through contaminated medical devices, such as needles or
blood products.** In developing countries, the transmission
of HCV through hospital-acquired infections is high because
of the frequent reuse of contaminated syringes and needles for
medical and dental procedures.®” In a study of 837 northern

Vietnam residents, hospital admission and having a tattoo
were found to be independent risk factors for HCV infection.®

In addition, previous studies suggest that the lack of
safe blood transfusions contributes to the high HCV infec-
tion prevalence in Vietnam.”!° Unlike in the US where HCV
was eliminated from the blood supply in 1992, providing safe
blood transfusions has been difficult in Vietnam, given the
lack of government resources to ensure the safety of donated
blood from blood banks.>'12 However, through funding
from the International Development Association and efforts
taken by the World Bank’s Regional Blood Transfusion Cen-
ters Project, 93% of Vietnam’s blood supply now comes from
safe donation centers.!3

HCV is a major cause of chronic liver disease, includ-
ing cirrhosis and liver cancer.'*"¥7 Asian patients with chronic
HCYV and cirrhosis have a fourfold increased risk of develop-

ing liver cancer compared to White patients with the same

CLINICAL MEDICINE INSIGHTS: GASTROENTEROLOGY 2015:8 l 45


http://www.la-press.com/clinical-medicine-insights-gastroenterology-journal-j56

http://www.la-press.com
http://dx.doi.org/10.4137/CGast.S24737
http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
mailto:grace.ma@temple.edu
http://www.la-press.com
http://www.la-press.com/clinical-medicine-insights-gastroenterology-journal-j56


Lee et al

Z,

conditions.!® In the US, liver cancer incidence among
Vietnamese ranks third highest for men and fifth highest for
women.?? Compared to other racial and Asian—American eth-
nic groups, Vietnamese men have the highest incidence rate of
41.8/100,000 for liver cancer compared to only 3.8/100,000
for White men.?! Vietnamese Americans have higher inci-
dence and mortality rates for liver cancer compared to most
Asian ethnic groups and non-Hispanic Whites.?? Patients
with chronic HCV typically do not show symptoms until the
late disease stage, when they show signs of cirrhosis or liver
cancer. Because they may be unaware of their HCV infection,
they do not seek treatment that would reduce morbidity and
mortality and may continue to spread the virus to others.?1523
'Thus, screening individuals with antibody tests and HCV core
antigen tests is essential for early and accurate diagnosis.?*
When an individual is infected with HCV, antiviral therapy
can delay the progression to cirrhosis and liver cancer, perhaps
by as much as 48%.2>2° The Centers for Disease Control and
Prevention recommend HCV screening for those who are at
high risk, including those who have used intravenous drugs,
been on chronic hemodialysis, received blood transfusions or
organ transplants before July 1992, received clotting factor
products before 1987, have had occupational exposure to HCV-
positive blood, or were born to HCV-positive mothers, and
adults born between 1945 and 1965.272° Adults born within
these years are significantly more likely to be infected with
HCYV potentially because of experimentation with intravenous
drug use, common in the 1960s and 1970s.3%3! Vietnam War
veterans are also considered to be a high-risk group for HCV,
with high HCV prevalence ranging from 10% to 20%.3? Drug
use, combat exposure (eg, blood contact during fighting), hav-
ing had surgery or a blood transfusion, and having engaged in
sexual encounters with a prostitute are factors that are believed
to contribute to their high prevalence within this group.3
Effects of HCV interventions on increases in HCV
knowledge. Few intervention studies have focused on changes
in HCV knowledge in the general population. Most of the
existing studies target high-risk groups, such as intravenous
drug users or blood transfusion recipients, and often were
not conducted in the US.3%3 Two studies conducted in the
Alpes-Maritimes area of France examined HCV awareness
among adolescents.®* In the first study, a 30-minute slide-
show about HCV transmission, followed by a question and
answer session, increased overall HCV knowledge from 21%
to 95% (P < 0.001). Having a good overall knowledge of
HCYV infection at baseline was linked to being female, being
in high school (versus middle school), having one or two
employed parents, and having an intention to have a pierc-
ing or tattoo. Improved knowledge was associated with hav-
ing one or two employed parents and being in high school
(versus middle school). Another randomized control study
in California and Virginia evaluated a six-week HCV self-
management workshop.?® Compared to those in the control
group, participants attending the self-management workshop

improved more on HCV knowledge, HCV self-efficacy,
and health-related quality of life (specifically, SF-36 energy/
vitality). Together, these two studies suggest that increasing
knowledge among those at risk for HCV or who have HCV
is feasible, yet linking the knowledge gains with preventive or
treatment behaviors is crucial to the study.

Research on HCV  behaviors among Vietnamese
Americans is scarce and even scarcer is that on their HCV
knowledge. Given the increased risk of liver cancer once
infected with HCV and high incidence rates of liver cancer
among Vietnamese Americans, a great need exists to assess
the factors associated with HCV knowledge. The goal of this
study is to use multivariate-adjusted models to examine the
change in knowledge because of an HCV intervention looking
for associations between demographics, HCV history, accul-
turation, and healthcare variables. The results of this study can
be used to further develop culturally and linguistically appro-
priate interventions for increasing HCV knowledge. Assisting
Vietnamese Americans become more cognizant of HCV risk
factors and transmission helps to avoid infections and results
in a better informed patient, monitoring his or her health and
protecting others.

Materials and Methods

Study population. This study was reviewed and approved
by Temple University Institutional Review Board (protocol
number PT 11187). Participants were recruited from seven
Vietnamese community-based organizations (CBOs) located in
Pennsylvania and New Jersey from 2010 to 2011. These seven
Vietnamese CBOs are members of Asian Community Health
Coalition and partners of Center for Asian Health (CAH),
Temple University. A total of 321 Vietnamese American par-
ticipants were recruited. They attended the education program
and completed pre- and postquestionnaires that contained items
on demographics, acculturation, HCV history, awareness, and
knowledge. Data from participants who did not answer the
knowledge questions in the pre- or posttest were excluded from
the final analysis, resulting in a total sample of 306 participants.
'This study involved research on humans, and complied with the
principles of the Declaration of Helsinki. Subjects gave their
written, informed consent to participate in the research.

HCV community intervention. The 2-2.5-hour inter-
vention was delivered to Vietnamese by CAH-trained, bilin-
gual community health educators. The intervention included
lecture using PowerPoint® and discussion using visual aids and
handouts and covered the following topics: (1) what is hepa-
titis C and HCV in Asian Americans, (2) what happens after
exposure to HCV and HCV symptoms, (3) HCV transmission
routes, (4) community misconceptions about HCV transmis-
sion of how it is both spread and not spread, and (5) how to
find out if you have HCV and how to avoid getting HCV.

Outcome variable. The outcome variable was knowl-
edge of HCV, measured before and after HCV education,

using a 10-item questionnaire. Each knowledge question was
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assigned equal weight, which resulted in a score that ranged
from 0 to 10 for pre- and posttests. To examine the change
in knowledge score after the education program, a change-
in-score variable was created based on the difference between
knowledge pre- and post-HCV education scores.

Independent variables. Detailed sociodemographic
information was self-reported in the baseline survey. Sociode-
mographic characteristics included age, gender, education,
household income, language that the physician usually spoke
with the participant, and acculturation. Age was a continu-
ous variable, and gender was grouped as male (reference)
and female. Education comprised four categories: university
or above, high school graduate, less than high school (refer-
ence), and missing. Household income comprised five cate-
gories: <$10,000 (reference), between $10,000 and $19,999,
between $20,000 and $29,999, >$30,000, and missing.
Family history of HCV was determined by asking whether a
family member had ever had liver disease or whether anyone
in the family had been infected with HCV.

Language that the physician usually spoke with the par-
ticipant was categorized as follows: Vietnamese (reference),
English or both English and Vietnamese, and missing.
Acculturation-related variables included years lived in
Vietnam, participation in social-cultural gatherings, and
language spoken at home. Using the information gathered
from the open-ended question “How many years did you live
in Vietnam?” we categorized the length of stay in Vietnam
as 0-20 years (reference), 21-30 years, 31-40 years, or over
40 years. Participation in social-cultural gatherings was
grouped into two categories: yes and no, not at all. Language
spoken at home was categorized as Vietnamese, English or
both English and Vietnamese, and missing.

Data analysis. Descriptive statistics were generated for
all the variables in the dataset. A #-test was used to deter-
mine whether there was a significant difference between the
pre- and posttest knowledge scores. The nature of associations
between knowledge scores and the independent variables was
analyzed using simple linear regression. To study the adjusted
associations between risk factors and knowledge scores, we
developed multivariate-adjusted linear regression models. To
check the normality of outcomes used in multiple regression
analysis, residuals were generated using Q=Q_plot. All the
residuals for the pretest and posttest scores and change in
scores were distributed normally, and so no data transforma-
tions were performed (see Figs. 1-3). All the variables that
were significantly associated with the outcome variables in
the bivariate analysis were entered into the multivariate lin-
ear regression models. Variation inflation factor (VIF) values
were used to assess multicollinearity. All the variables had
VIF values that were in an acceptable range (1.13-3.47). Pos-
sible interaction effects were tested for various combinations
of gender, income, education, age, years lived in Vietnam, and
family history of HCV. Because no interaction terms were
significant, they were not included in further analyses, and
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Figure 1. Residual plot of HCV pretest knowledge scores.

the results are not presented. Analyses were conducted using
Stata 11.

Results

Descriptive statistics. A total of 306 Vietnamese com-
munity members were chosen to participate in this study. The
average knowledge scores for pretest and posttest were 3.32
and 5.88 (out of 10), respectively, and there was a significant
difference between the scores before and after HCV education
(¢=-12.16, P < 0.001). The mean change in scores was 2.56.
Table 1 presents the sociodemographic characteristics for the
sample used to examine HCV knowledge. Overall, partici-
pants had a mean age of 50, more females (58.2%) participated,
and approximately two-thirds were married (65.7%). The pro-
portion of participants who lived in Vietnam for over 40 years
was higher than that for the other categories (=20 years,
21-30 years, 31-40 years, and missing). With regard to edu-
cation, 25.5% of participants had a university or above educa-
tion, 40.2% had a high school education, 20.9% had below a
high school education, and 13.4% (n = 41) did not respond to
this item. Additionally, 38.2% of participants reported that
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Figure 2. Residual plot of HCV posttest knowledge scores.
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104 Table 1. Characteristics of participants (n = 306).
© CHARACTERISTICS \| %
51 Gender
% Male 128 41.8
:3 01 Female 178 58.2
3 Years lived in Vietnam
© _5 <=20 years 55 18.0
21-30 years 70 22.9
° 31-40 years 39 12.7
BT § 5 : 7 >40 years 89 2911
Inverse normal Missing 53 173
Education grade
Figure 3. Residual plot of HCV knowledge about change in scores.
Less than high school 78 25.5
High school graduate 123 40.2
their annual household income was <$10,000, and 47.1% Ur.1|v¢.ar3|ty or above o4 209
of participants had physicians who spoke Vietnamese and Missing 4 134
37.2% had physicians who spoke English or both English and Household income
Vietnamese. Most participants (85.0%) spoke Vietnamese at Less than $10,000 nr 38.2
home. Almost half (47.1%) reported that they participated $10,000-$20,000 44 14.4
in social-cultural gatherings. Among them, only 1.3% par- $20,000-$30,000 31 101
ticipated in English-speaking social-cultural gatherings more Above $30,000 23 75
often, 72.6% participated in Vietnamese-speaking groups Missing 91 29.8
more often, 18.3% participated in both equally, and 7.8% did Language spoken by physician
not provide an answer. Vietnamese 144 471
The pretest knowledge mean scores were 3.3 at baseline English or both 14 372
and 5.9 at posttest, demonstrating a 2.6 change in the overall Missing 8 15.7
scores. Language spoken at home
Knowledge pretest and posttest scores. Table 2 presents :
. Vietnamese 260 85.0
the pre- and post-HCV knowledge scores of demographic :
variables. Household income, language spoken by physician, English or both 46 15.0
social—cultural gatherings, family history of HCV, and age Sacial cultural gatherings
had significant differences in mean HCV knowledge scores Yes 231 75.5
at pretest. For posttest, only language spoken at home had No, not at all 75 24.5
significant mean score differences in HCV knowledge. Note Family history of HCV
that for every variable and category, there is an increase in No 39 12.7
knowledge scores between pre- and posttest. Yes 151 49.4
Knowledge pretest, posttest, and change scores. Table 3 Don't know 116 379
presents the results for the associations between the indepen- Age mean (SD) 50 (14.6) _
dent variables and .pretest and posttest scores and C'haflge in Knowledge pretest score mean (SD) 3.3 (2.6) ~
scores. In the unadjusted model, pretest scores had significant Knowledge posttest score mean (SD) 59 (26) -
associations with age, and some had categories of years lived
Change of knowledge score mean (SD) 2.6 (3.0) -

in Vietnam, household income, language that the physician
spoke, and social—-cultural gatherings (data not shown). After
adjusting for potential confounding variables in multivariate
analyses, age was positively associated with pretest scores.
As the age increased by 10 years, the pretest score increased
by 0.04 (95% CI: 0.01, 0.06). Compared to participants who
had less than a high school education, those with a high
school education scored 0.81 points higher on the pretest
(95% CI: 0.07, 1.55) and those with a university education
or above scored 1.22 points higher (95% CI: 0.31, 2.12). Par-
ticipants whose physicians spoke English or both English and

Vietnamese scored 1 point less on the pretest (8=-1.00; 95%
CI: -1.71, -0.28).

Table 3 also presents the posttest results. After adjusting
for covariates, female participants scored 0.66 points higher
than did male participants (8 = 0.66; 95% CI: 0.06, 1.27).
Participants who had missing values in education or did not
know their family history of HCV were more likely to have a
lower score in the posttest, after adjusting for other covariates
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Table 2. Pre- and post-HCV knowledge scores of the demographic variables (n = 306).

CHARACTERISTICS PRE-TEST HCV T-TEST/F TEST POST-TEST HCV T-TEST/F TEST
KNOWLEDGE STATISTICS KNOWLEDGE STATISTICS
Gender -1.11 -1.86
Male 3.13 (2.52) 5.56 (2.58)
Female 3.47 (2.74) 6.11 (2.52)
Years lived in Vietnam 21 113
<=20 years 2.87 (2.77) 5.35(3.10)
21-30 years 3.00 (2.40) 5.89 (2.41)
31-40 years 3.51 (2.88) 5.84 (2.36)
>40 years 3.94 (2.60) 6.27 (2.24)
Missing 3.04 (2.62) 5.81(2.74)
Education grade 0.56 2.00
Less than high school 3.11 (2.86) 6.24 (2.47)
High school graduate 3.44 (2.40) 6.00 (2.45)
University or above 3.55(2.92) 5.72 (2.86)
Missing 3.02 (2.53) 5.10 (2.45)
Household income 3.31* 0.26
Less than $10,000 3.93 (2.73) 5.81(2.69)
$10,000-$20,000 3.48 (2.45) 6.20 (2.24)
$20,000-$30,000 2.55 (2.55) 5.68 (2.95)
Above $30,000 2.61(2.39) 5.78 (2.54)
Missing 2.91 (2.58) 5.91 (2.43)
Language spoken by physician 8.96* 2.21
Vietnamese 3.99 (2.61) 6.19 (2.33)
English or both 2.74 (2.60) 5.52 (2.91)
Missing 2.73 (2.44) 5.83 (2.22)
Language spoken at home 1.45 2.37*
Vietnamese 3.42 (2.63) 6.02 (2.46)
English or both 2.80 (2.70) 5.07 (2.96)
Social cultural gatherings 1.98* 1.52
Yes 3.49 (2.64) 6.01 (2.49)
No, not at all 2.80 (2.61) 5.50 (2.74)
Family history of HCV 10.82** 2.63
No 3.26 (2.73) 6.51 (1.77)
Yes 3.97 (2.61) 6.00 (2.45)
Don’t know 2.50 (2.45) 5.51 (2.86)
Age -2.64* -1.83
Below 50 years old 2.91 (2.56) 5.61 (2.71)
50 years old or above 3.70 (2.68) 6.14 (2.39)
Overall knowledge score 3.23 (2.65) - 5.88 (2.56) -
Overall change of knowledge score 2.56 (3.01) - -

Notes: *P < 0.05 and **P < 0.01.

(B=-1.17;95% CI: -2.17,—-0.16 and B=-1.04; 95% CI: -1.57,
0.29, respectively).

Household income, education, and family infected
with HCV were significantly associated with a change in
score, adjusting for covariates. Overall, all income groups

had significant changes in their knowledge scores, but they
varied by level. Compared to those with an annual house-
hold income of <$10,000, participants with income between
$10,000 and $19,999 had a mean change score that was 1.07
point higher (8= 1.07; 95% CI: 0.04, 2.09). A similar trend
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Table 3. Adjusted multivariate linear regression between each predictors and knowledge score.

VARIABLE PRETEST SCORE POSTTEST SCORE CHANGE OF SCORE
I's 95% CI° £ 95% CI® B 95% CI°

Years lived in Vietnam

<=20 years Reference Reference Reference

21-30 years -0.20 (-1.14,0.74) -0.71 (-0.71,1.21) 0.45 (-0.65, 1.55)

31-40 years 0.15 (-1.00, 1.30) -0.86 (-0.86, 1.50) 0.17 (-1.18, 1.52)

>40 years -0.39 (-1.50, 0.71) -0.58 (-0.58, 1.69) 0.95 (-0.35, 2.24)

Missing -0.23 (-1.29,0.82) -0.96 (-0.96, 1.20) 0.35 (-0.89, 1.59)
Age 0.04 (0.01, 0.06)*** 0.00 (-0.02, 0.03) -0.03 (-0.06, -0.00)
Gender

Male Reference Reference Reference

Female 0.35 (-0.23,0.94) 0.66 (0.06, 1.27)** 0.31 (-0.39, 1.00)
Household income

Less than $10,000 Reference Reference Reference

$10,000-$19,999 -0.67 (-1.54, 0.20) 0.40 (-0.50, 1.29) 1.07 (0.04, 2.09)**

$20,000-$29,999 -1.00 (-2.02, 0.03)* 0.42 (-0.63, 1.47) 1.42 (0.21, 2.62)**

Above $30,000 -0.64 (-1.85, 0.56) 0.84 (-0.39, 2.07) 1.48 (0.07, 2.89)**

Missing -0.99 (-1.70, 0.29)*** 0.28 (-0.45, 1.00) 1.27 (0.44, 2.10)***
Education

Less than high school Reference Reference Reference

High school graduate 0.81 (0.07, 1.55)** -0.11 (-0.88, 0.65) -0.92 (-1.80, -0.05)**

University or above 1.22 (0.31, 2.12)*** -0.23 (-1.16, 0.69) -1.45 (-2.51, -0.39)***

Missing 0.27 (-0.71, 1.25) -1.17 (-2.17,-0.16)** -1.44 (-2.59, —-0.28)**
Language spoken by physician

Vietnamese Reference Reference Reference

English or both -1.00 (-1.71, —0.28)*** -0.26 (-0.99, —0.48) 0.74 (-0.10, 1.58)*

Missing -0.66 (-1.52,0.21) -0.30 (-1.18, 0.59) 0.36 (-0.66, 1.37)
Language spoken at home

Vietnamese Reference Reference Reference

English or both 0.20 (-0.71, 1.12) -0.71 (-1.64, 0.23) -0.91 (-1.98, 0.16)*
Family history of HCV

No Reference Reference Reference

Yes 0.68 (-0.23, 1.59) -0.72 (-1.65, 1.59) -1.40 (-2.46, -0.33)**

Don’t know -0.64 (-1.57, 0.29) -1.04 (-1.57, 0.29)** —-0.40 (-1.48, 0.69)

Notes: 23-coefficient from linear regression. ®95% confidence interval. *P < 0.10, **P = 0.05, and ***P < 0.01.

was found in other income categories (8= 1.42; 95% CI: 0.21,
2.62 for $20,000-$29,999 and B = 1.48; 95% CI: 0.07, 2.89
for =$30,000). The mean posttest scores increased in all edu-
cational levels; only the degree of increase differed. There-
fore, negative coeflicients shown later in scores changed by
the level of education are explained because compared to the
reference group (less than high school education), the change
in knowledge was less for those with more education. For
example, although the less than high school category had the
lowest pretest score, those in this category had the highest
posttest score, observing the highest change in score. There-
fore, when we compare the degree of change in this group,

all higher levels of education experienced smaller increase in
posttest, leading to smaller change in score and a negative
coeflicient in multiple regression. Specifically, compared to
participants with less than a high school education, partici-
pants who had a high school education scored 0.92 points
lower at posttest than at pretest, after adjusting for other
covariates (high school: = -0.92; 95% CI: —1.80, —0.05).
Those in university or above education experienced even
small degree of change in score between pretest and posttest
(B =-1.45; 95% CI: —2.51, —0.39). Compared to those who
had no family member infected with HCV, participants who
had a family member infected with HCV had less change in
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score (= -1.40; 95% CI: —2.46, —0.33), after adjusting for

covariates.

Discussion

The current study found that age, some categories of years
lived in Vietnam, household income, language that the physi-
cian spoke, and social-cultural gatherings were significantly
associated with knowledge score at baseline. The results also
indicated that HCV education substantially improved knowl-
edge of HCV among Vietnamese Americans (change in score:
2.56 points out of 10; # = —12.16, P < 0.001). Those with
higher education had high scores at pretest and even higher
scores at posttest, although the increase in HCV knowledge
was smaller than that in other educational groups. The main
factor that was significantly associated this change was house-
hold income; participants with a higher income performed
better at posttest.

Pretest (baseline) scores. Our findings highlight the
low levels of baseline knowledge of HCV among Vietnamese
Americans, which is consistent with previous studies among
the Vietnamese in Sydney.3¢ The Australian study found that
the mean score of HCV knowledge was 4.9 out of 10 (95% CI:
4.6, 5.3) among Vietnamese men compared with 7.6 (95% CI:
7.4, 7.8) among men across all racial groups, which indicates
that Vietnamese men were significantly less likely to have
HCV knowledge.’” Another large population-based study
of sexual and related risk behaviors by telephone interview
in Australia’® showed that men who spoke a language other
than English had a significantly lower blood-borne virus
knowledge score compared to men who spoke English. Find-
ings from these studies suggest that targeted HCV aware-
ness-raising programs are urgently needed for the Vietnamese
community.

We found that, at baseline, participants with a higher
level of education tend to have higher HCV knowledge
compared to those with a lower level of education. This find-
ing is consistent with previous research conducted on intra-
venous drug users in California. Patients with a high school
or at least some college education were more likely to have
HCV-related knowledge than those with less than a high
school education (P = 0.031).8 Similarly, in an interven-
tion study among vulnerable populations, the HCV baseline
knowledge scores were significantly higher in individuals
with a high school and above education (P = 0.0006). We
also found that, among Vietnamese Americans, the base-
line knowledge score was higher as age increased. This is
consistent with one study that examined HCV awareness
among adolescents in the Alpes-Maritimes area of France.?*
The results indicated that older age was associated with bet-
ter overall knowledge of HCV infection. However, these
results stood in contrast to the results of a study conducted
among HCV-infected patients in California, which found
that older age was associated with lower baseline HCV

knowledge scores.*

No previous work has specifically addressed the
relationship between the language that one’s physician spoke
and HCV knowledge. Our findings show that participants
whose physicians spoke English or both English and Viet-
namese had a lower baseline knowledge score compared to
those whose physicians spoke Vietnamese. It is likely that,
when the physician does not speak Vietnamese, limited
English proficiency is a barrier to medical communication

t,%9* and non-Viet-

between the physician and the patien
namese-speaking physicians may not be aware of the Viet-
namese population being at high risk for HCV, as would
Vietnamese-speaking physicians.

Change in scores. Consistent with other studies,

HCV education significantly improved knowledge of HCV

34,35,39

among Vietnamese Americans. This suggests that HCV edu-
cation can play an important role in increasing knowledge
related to HCV and ultimately reducing the HCV knowledge
disparity in the Vietnamese American population. The gain
in HCV knowledge after education was strongly associated
with household income, an association that rarely has been
examined in the literature. One study that examined HCV
awareness among teenagers indicated that factors associ-
ated with improvement in overall knowledge included one
employed parent (OR: 2.3, 95% CI: 1.4, 3.7) or two employed
parents (OR: 3.6, 95% CI: 2.2, 5.9), compared to both par-
ents being unemployed.® This result may be similar to our
finding that participants with a higher income had more
improvement in HCV knowledge compared to those with a
lower income. Those with higher education experienced lesser
degree of increase in HCV knowledge at posttest. Because
those with higher education had high scores at pretest, these
participants had less room to improve their scores at posttest.
Although HCV knowledge has improved, the scores showed
lesser increase at posttest, hence resulting in the negative
coeflicients.

Limitations
There are several limitations associated with this study. First,
we used a convenient sample drawn from seven Vietnamese
communities in Pennsylvania and New Jersey, which limits
the generalizability of our findings to other regions and pop-
ulations. Second, family history was self-reported and may be
prone to recall bias. Third, the study lacked an assessment of
the long-term effect of the intervention, as the second ques-
tionnaire was completed immediately after the intervention.
In other studies, a local, primary preventive interven-
tion improved the long-term knowledge, which suggests that
the same effect could be true for our intervention.** Because
Vietnamese Americans are at great risk of HCV transmission,
this study may have a large impact on their behaviors linked to
increase in knowledge, which would be an important follow-up
study. This study also has unique strengths that will contribute to
the existing literature. First, few studies have examined the fac-
tors related to knowledge of HCV before and after an educational
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intervention. These findings allow us to tailor the intervention
turther to take into consideration information that may or may
not be available from primary physicians. Participants from lower
education groups who had low initial scores had the greatest
increase in knowledge, which is an important program success.
Second, to the best of our knowledge, this is one of the first stud-
ies that examined the factors that influence knowledge of HCV
in the Vietnamese population in the United States.

Conclusion

Education plays an important role in the improvement of
HCV knowledge among Vietnamese Americans. Consider-
ing that individuals of a younger age and a lower education
level tend to have low baseline HCV knowledge, promoting
effective HCV educational programs among this population is
an important factor in reducing knowledge and health HCV
disparities. The results also argue for the necessity of raising
awareness of the importance of HCV screening and education
among the Vietnamese population by physicians. Findings
from this study indicate a strong need for education and train-
ing programs that are linguistically and culturally appropriate
for the Vietnamese population. Further studies could be con-
ducted to determine the feasibility of such interventions and
to ascertain their long-term impact on both knowledge and
behavior. In this day of abundant information about HCV,
little of this is available to Vietnamese Americans. This inter-
vention is vital for disseminating HCV health education in
a timely manner to isolated race and ethnic enclaves in the
US who are at high risk of HCV infection. Only with correct
HCV knowledge, at-risk race and ethnic groups can protect
themselves against infection. For those infected with HCV,
HCV knowledge provides information necessary for timely
testing and treatment to reduce mortality and morbidity.
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