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Hepatitis B virus (HBV) is a known cause of
acute and chronic liver disease, and chronic
infection is associated with hepatocellular car-
cinoma (HCC), regardless of the presence or
absence of cirrhosis.1 Worldwide, 53% of HCC
cases are attributed to chronic HBV infection.2

Approximately 75% of all people with chronic
HBV infection live in Asia,2 where the high
prevalence of HBV infection is attributable to
vertical transmission from infected mother to
newborn and horizontal transmission during
early childhood.3

Asian immigrants to the United States and
their families have an increased prevalence of
HBV infection and chronic liver disease.4

However, Asian Americans are often underrep-
resented in population-based studies of HBV5 or
combined with other groups to form an ‘‘other’’
category.6 Thus, cross-sectional prevalence stud-
ies at screening fairs have become a routine
source of information about the prevalence of
HBV infection among Asian Americans; such
studies have indicated a prevalence of approxi-
mately 6% to 15%.5 This range shows un-
equivocally that Asian Americans have the
highest rate of HBV infection in the United
States.

HCV infection is also associated with acute
and chronic liver disease, and in patients with
cirrhosis, the incidence of HCC ranges from 3%
to 5% per year. Cirrhosis caused by HCV
infection appears to cause 25% of HCC cases
worldwide.2 Many Asians are at risk for acquir-
ing HCV infection through unsanitary medical
practices during childhood or contaminated
blood transfusions.3 The prevalence of HCV
infection is approximately 2.5% among healthy
adults in Asia7; however, rates of 5.6% in Thai-
land and 6.1% in Vietnam have been reported.3

Investigation of the prevalence of HCV in Asian
Americans has been limited by small numbers of
Asian American study participants in prior stud-
ies.3,8–11 To our knowledge, HCV screening has

not been routinely included in Asian American
community–based screening efforts.

Screening recommendations for HBV and
HCV12–14 advocate early detection so that pa-
tients can start effective antiviral therapies and
reduce the risk of HCC.12,13,15 Because chronic
HBV and HCV infections are usually asymp-
tomatic, active screening is important to early
detection. Individuals with HBV and HCV
should be referred to liver specialists for hepatitis
treatment and screening for HCC. To detect HCC
in patients with HBV or HCV, liver specialists
may use a-fetoprotein and periodic ultrasonog-
raphy or other imaging studies of the liver.14

Detection of HCC at a potentially treatable stage
has been shown to improve survival.14,16,17 Little
is known about the HCV screening rates among
Asian Americans. Although Asian Americans
have a high prevalence of HBV, only 38% to
66% of select Asian Americans surveyed
reported that they had been screened for
HBV.18–21 As universal HBV immunization is

recommended for all children and for adults at risk
for HBV, Asian Americans who test negative for
HBV should be offered HBV immunization.4,22

Although cross-sectional hepatitis virus
screening studies have provided useful infor-
mation about hepatitis among Asian Ameri-
cans, several key issues remain to be addressed.
First, many screening fairs have relied on
testing of only hepatitis B surface antigen
(HBsAg), which misses those with occult HBV
infection who have isolated antibodies to hep-
atitis B core antigen (anti-HBc) with subde-
tectable levels of HBsAg, those with convales-
cent markers of both antibodies to hepatitis B
surface antigen (anti-HBs) and anti-HBc, and
those with anti-HBs alone as a result of HBV
vaccination. The prevalence of HBV infection
can be ascertained accurately by using all 3
tests: HBsAg, anti-HBs, and anti-HBc. Second,
screening fairs for Asian Americans have had
testing for HBV infection but have neglected
HCV infection. Third, although screening fairs
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have provided the results for hepatitis markers,
it is unclear whether the communication of
results has led to referral for subsequent health
care.

We performed comprehensive serological
screening for HBV and HCV during a 1-day
local health fair for Asian Americans in Houston,
Texas, to determine the prevalence of these
infections. We hypothesized that the use of the
anti-HBc test would increase the identification of
HBV in this population through the detection of
occult HBV. Our results permitted us to define
the cross-sectional prevalence of HBV and HCV
infections and to evaluate the effectiveness of
referrals for further health care among persons
testing positive for HBV or HCV.

METHODS

On August 5, 2006, in Houston, Texas,
a free HBV and HCV screening was offered at
the Houston Alief Community Health Fair. The
screening program was sponsored by (1) Ad-
vanced Liver Therapies, a clinical research unit
at St Luke’s Episcopal Hospital affiliated with
Baylor College of Medicine; (2) Texas Liver
Coalition, a nonprofit organization providing
education and support to patients with liver
disease and community hepatitis screening; (3)
the Asian American Health Coalition’s Helping
Other People Through Encouragement
(HOPE) Clinic, a community health clinic
serving the medical needs of Houston Asian
Americans; and (4) the University of Texas
M.D. Anderson Cancer Center, a National
Cancer Institute–designated comprehensive
cancer center. Awareness of this event was
promoted through Chinese- and Vietnamese-
language announcements posted approxi-
mately 2 weeks beforehand in community
centers and public areas and through adver-
tisements on local Chinese and Vietnamese
radio stations and newspapers.

All adults at the health fair who desired
testing were screened; however, only Asian
Americans were included in this analysis. Par-
ticipants acknowledged their ethnicity and
language preference on the demographic
questionnaire. Prior to phlebotomy, partici-
pants signed an informed consent form avail-
able in English, Chinese, and Vietnamese.
Participants also completed a demographic in-
formation sheet with their contact information.

Each participant received printed educational
materials about HBV and HCV in English,
Chinese, or Vietnamese.

Serologic Evaluations

At the screening event, blood was drawn by
Quest Laboratories phlebotomists and trans-
ported to Quest Laboratories according to the
company’s standard policies. Participants’
blood was initially tested for HCV with an anti-
HCV enzyme-linked immunosorbent assay
(Ortho, Raritan, NJ). We considered all indi-
viduals with a positive anti-HCV test result,
defined as signal to cut-off ratio greater than 1,
to have possible HCV infection. These patients
later underwent follow-up confirmatory testing
for HCV RNA with a qualitative polymerase
chain reaction (PCR; Roche Molecular Diag-
nostics, Pleasanton, CA) with lower limit of
detection of 50 IU/mL.

Participants’ sera were tested for HBsAg,
anti-HBc, and anti-HBs. The HBsAg and anti-
HBc tests were qualitative, indicating the pres-
ence or absence of the markers. We considered
all patients with positive HBsAg and anti-HBc
tests to have chronic HBV infection. The anti-
HBs test (Quest Laboratories, Houston, TX)
was quantitative, and levels less than 5 mIU/
mL were considered undetectable. Patients
with an isolated positive anti-HBs test were
immune because of previous HBV vaccination.
We considered patients with positive anti-HBc
and anti-HBs tests to be immune because of
convalescence from previous HBV infection.
Persons convalescent from a prior HBV in-
fection may test positive only for anti-HBc
because of a decline in anti-HBs to subdetect-
able levels; thus, all persons with an isolated
positive anti-HBc received a single dose of
HBV vaccine (Merck, Whitehouse Station, NJ)
at the HOPE Clinic to stimulate an amnestic
response for anti-HBs. Six weeks after immu-
nization, anti-HBs was retested at the HOPE
Clinic and subsequently analyzed at a different
lab (LabCorp), where anti-HBs levels of less
than 3 mIU/mL were considered negative. The
appearance of detectable anti-HBs levels in-
dicated convalescence from prior HBV infec-
tion, whereas continued negativity for anti-HBs
was classified as indicating possible occult HBV
infection. We considered patients who had
negative hepatitis B tests to be at risk for HBV
infection (Figure 1).

Interventions

Patients with chronic HBV or HCV were
contacted by phone, and a follow-up appoint-
ment was scheduled at either the HOPE Clinic
for HBV patients or Advanced Liver Therapies
for HCV patients. There, the project physician
(J.H.) and project staff informed participants of
their test results and answered all questions.
They recorded patient information in the
medical record, including age, ethnicity, medi-
cal insurance status, history of hepatitis, treat-
ment received for hepatitis, family history of
hepatitis or cancer, and hepatitis vaccination.
Patients with hepatitis were referred for further
medical care by providing the contact infor-
mation of local liver specialists who agreed to
see these patients. Patients were also encour-
aged to apply for the county system health care,
and the HOPE Clinic provided case manage-
ment assistance. We did not confirm a patient’s
access to care because they were being referred
to various private and public clinics.

All participants received a letter in English
explaining their HBV and HCV status based on
their test results. Chinese and Vietnamese
participants also received a translated version
of the letter in their native language prepared
by official translators at M.D. Anderson Cancer
Center. All other Asian American participants
were contacted by phone in their native lan-
guage to ensure that they understood the
English letter. The content of the letters was
individualized according to each patient’s se-
rologic test results, as outlined in Figure 1.
Patients at risk for HBV were instructed to start
and complete a 3-shot series for HBV vacci-
nation. They received a list of community
clinics where HBV vaccinations were available.
Patients who had chronic or possible occult
HBV infection were invited to the HOPE Clinic,
and patients with possible HCV infection were
invited to Advanced Liver Therapies.

At these 2 centers, we asked patients about
their family history of hepatitis and liver can-
cer. Specifically, we asked whether family
members such as spouse, children, parent, or
any other relatives had ever been tested for
hepatitis, if they had been told by a medical
provider that they had hepatitis, or whether
they had received a hepatitis vaccination in the
past. Patients were also asked if any of their
family members were told that they had liver
cancer. Confidentiality was maintained by
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storing all patient information and printed
materials in locked file cabinets at HOPE
Clinic, Advanced Liver Therapies, and M.D.
Anderson Cancer Center. All electronic data
were maintained on a secure server at M.D.
Anderson Cancer Center.

Chronic HBV infection. At HOPE Clinic,
participants with chronic HBV infection were
referred to liver specialists in the community or
in the Harris County Hospital District (HCHD)
for follow-up and treatment. Our project team
engaged several local liver specialists to see
patients at discounted rates. For patients with-
out an HCHD card, the case manager assisted

patients in completing their paperwork to
establish eligibility for HCHD services.

Possible occult HBV infection. At HOPE
Clinic, participants with possible occult HBV
infection were informed that their test result
could mean that they had had a previous HBV
infection or that they might still have an occult
infection. Participants received the HBV vac-
cine, and those with negative anti-HBs on
repeat testing were referred for further care.

Possible HCV infection. Individuals with pos-
sible HCV infection were evaluated by medical
staff at Advanced Liver Therapies. There,
they were informed that their screening test

indicated past or current HCV infection, and
they were offered a free confirmatory HCV
RNA test. If HCV RNA was detected with PCR,
further free testing was performed to deter-
mine the HCV genotype, and the individual
was informed that he or she had chronic HCV
infection and was referred to a hepatologist for
further care.

Data Analysis

We used Microsoft Excel and Access to
create a patient information database. We
used SPLUS version 7.0 (Insightful Corpora-
tion, Seattle, WA) SAS version 9.1 (SAS

Notes. anti-HBc = antibodies to hepatitis B core antigen; anti-HBs = antibodies to hepatitis B surface antigen; HBsAg = hepatitis B surface antigen; HBV = hepatitis B virus; PCR = polymerase

chain reaction.

FIGURE 1—Interpretations of outcomes of serologic hepatitis testing: Alief Community Health Fair, Houston, TX, 2006.
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Institute Inc, Cary, NC) to analyze the data.
We used descriptive data analysis to explore
the data, including disease type, frequency,
or proportions. We used Fisher exact test to
assess an association between 2 categorical
variables. We considered P£ .05 statistically
significant.

RESULTS

More than 1000 people attended the
Houston Alief Health Fair, and 202 consented
to be tested for markers of HBV and HCV.
Those consenting included 118 Asian Ameri-
cans, 52 Latinos, 15 African Americans, and 2
Whites. Fifteen individuals did not report
their race/ethnicity. Of the Asian American
participants, 71 (60%) were female. Sixty-five
(55%) were Chinese American, 39 (33%)
were Vietnamese American, 3 (3%) were
Filipino, and 11 (9%) identified their ethnicity
as ‘‘Asian.’’ The median age was 55 years
(range=21–83 years). Characteristics of the
Asian Americans with chronic HBV infection
and possible HBV or HCV infection are
reported in Table 1.

HBV Infection

Twelve individuals (10.2%; 95% confidence
interval [CI]=5.9%, 16.9%) had chronic HBV
infection (Table 2). Of these, 11 (92%; 95%
CI=65%, 99%) did not know that they had
chronic HBV infection, and none of the family
members of patients with chronic HBV infec-
tion had been screened for HBV infection.
None of the adult family members had been
immunized with HBV vaccine, and only 1
patient with chronic HBV infection reported
having had his children vaccinated against
HBV (Table 3).

Nine patients (7.6%; 95% CI=4.1%, 13.9%)
had possible occult HBV infection (Table 2).
Three were lost to follow-up, but 6 participants
were given 1 dose of HBV vaccine to stimulate
an amnestic immunological anti-HBs response.
Six weeks later, 4 participants (66.7%) had
undetectable anti-HBs levels. Addition of these
4 patients with chronic, occult HBV infection
to the 12 patients initially diagnosed with
chronic HBV infection increased the preva-
lence of chronic HBV infection from 10.2% to
13.6%. None of the persons screened had
evidence of a serological response to HBV

vaccination (a positive anti-HBs with negative
HBsAg and anti-HBc).

HCV Infection

Seven patients (6%; 95% CI=2.9%, 11.7%)
were positive for anti-HCV antibodies (Table 2).
Six of these persons were Vietnamese Ameri-
cans (Table 1). The prevalence of HCV among
the 39 Vietnamese American participants was
15.4% (6 participants), whereas the prevalence
of HCV among the rest of the 79 Asian

participants was 1.3% (1 participant); this dif-
ference was statistically significant (P=.005).
One patient with HCV was lost to follow-up.
Notably, 3 of the persons with a positive anti-
HCV test were aware that they were infected
with HCV and had previously received HCV
treatment (Table 1). Using PCR, we found HCV
RNA in 5 of the 6 participants (83%) with
positive anti-HCV antibodies. None of the
participants was coinfected with HBV and
HCV.

TABLE 1—Characteristics of 28 Asian American Participants, by HBV or HCV Infection

Status: Alief Community Health Fair, Houston, TX, 2006

Characteristics

Chronic HBV Infection

(n = 12), No. (%) or

Median (Range)

Convalescent or Occult HBV

Infection (n = 9), No. (%) or

Median (Range)

Possible HCV Infection

(n = 7), No. (%) or

Median (Range)

Gender

Men 3 (25) 2 (22) 6 (86)

Women 9 (75) 7 (78) 1 (14)

Age, y 54 (36–71) 57 (45–68) 54 (41–74)

Ethnicity

Chinese 7 (58) 7 (78) 0

Vietnamese 4 (33) 1 (11) 6 (86)

Other Asian 1 (8) 1 (11) 1 (14)

Insurance

Medicare/Medicaid 0 0 0

Commercial 0 2 (22) 2 (29)

County hospital 0 0 2 (29)

None 12 (100) 7 (78) 3 (42)

Previous hepatitis infection

Yes 1 (8) 1 (8) 3 (43)

No 11 (92) 8 (89) 4 (57)

Previous hepatitis type

HBV 1 (8) 1 (11) 0

HCV 0 0 3 (43)

None 11 (92) 8 (89) 4 (57)

Previous treatmenta

Yes 0 0 3 (43)

No 12 (100) 9 (100) 4 (57)

Pharmacy coverageb

Yes 0 0 2 (29)

No 12 (100) 8 (89) 5 (71)

Do not know 0 1 (11) 0

Gold card statusc

Card available 0 1 (11) 2 (29)

None 12 (100) 8 (89) 5 (71)

Note. HBV = hepatitis B virus.
aAll 3 patients who had previously received treatment were treated in the United States.
bInsurance coverage for medications.
cGold card allows access to the Harris County, Texas, health care system.
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Referral

None of the 12 persons with chronic HBV
infection had insurance (Table 1). However, 10
persons (83%) were referred for further care: 3
were referred to the HCHD hepatology clinic
through the assistance of HOPE Clinic, 6 were
referred to liver specialists and sought care on
their own, and 1 elected to see his primary
care physician (Figure 1). Two persons were
lost to follow-up.

Two (22%) of the 9 persons with possible
occult HBV infection had insurance. Of the
6 persons who received further care for an
isolated anti-HBc test, 4 persons were sus-
pected to have chronic occult HBV infection.
All 4 were successfully referred for further
care: 3 were referred to private liver specialists,
and 1 was referred to the county hepatology
clinic (Figure 1).

Four of the 7 persons with a positive anti-
HCV test result had insurance, and all 5
persons with HCV RNA confirmed with PCR
were referred for further care (Figure 1).

DISCUSSION

The cross-sectional prevalence of chronic
HBV infection in our screening fair population
was 10.2% based on the HBsAg test alone but
increased to13.6% when comprehensive testing
with HBsAg, anti-HBc, and anti-HBs was used
in combination with a single dose of HBV
vaccine to differentiate persons convalescent
from prior HBV infection from those with
chronic, occult HBV. The prevalence of HCV
infection was 6% overall but substantially
higher (15%) in the Vietnamese American pop-
ulation. Favorably, more than 80% of persons

with chronic HBV infection and HCV infection
were referred to liver specialists for further
evaluation and treatment of liver disease.

The prevalence of chronic HBV infection on
the basis of HBsAg testing alone in our study,
10.2% (95% CI=5.9%,16.9%), was within the
range of 6% to 15% previously reported in
a review of Asian Americans tested at screen-
ing fairs,5 8.9% reported in a study of Asian
Americans in California,23 and 14.8% reported
in a study of screening fairs and community
clinics in New York City.24

We found that an extraordinary 92% (95%
CI=65%, 99%) of the persons diagnosed with
chronic HBV infection on the basis of HBsAg
testing alone did not know that they were
infected. This level of unawareness was much
higher than the 45% (95% CI=39.2%,
50.7%) reported by Lin et al.,23 although their
study included individuals who may have been
exposed to extensive HBV educational outreach
efforts in the Asian American community of San
Francisco. Such exposure may have attracted
participation by patients who knew they had
chronic HBV.

The prevalence of HCV infection in the
United States is not well established in ethnic
and racial subgroups because of the method-
ologies used in National Health and Nutrition
Examination Surveys. However, our HCV in-
fection prevalence of 6% was within the range
reported in some Asian countries of 2.5% to
6.1%.3,7 Studies describing the HCV burden
among Asian Americans are limited. One study
in California by Celona et al.25 reported the rate
of HCV infection in Asian Americans to be 8%,
but this reflects the number of infected Asian
Americans in a cohort of patients of various

ethnicities known to have HCV infection rather
than actual prevalence of HCV among Asian
Americans.

Our study shows that concomitant use of
HBsAg, anti-HBc, and anti-HBs testing as the
initial screening tests in high-risk groups, as
opposed to HBsAg testing alone, increases the
accuracy of the diagnosis of persons with
chronic, occult HBV or who were convalescent
from prior HBV infection. A study by Hann
et al.26 employed HBsAg in the initial screening
and anti-HBc test in later clinic follow-up, but it is
unclear what role anti-HBc testing played in the
diagnosis of chronic HBV infection.

The high prevalence of HCV infection
among Vietnamese participants was antici-
pated because of the high prevalence of HCV
infection in Vietnam. Indeed, 1 study of Asian
Americans with HCV infection referred to
a tertiary hepatology clinic in California
reported Vietnamese Americans to have one of
the highest rates of HCV infection: 27.7%.27

However, previous screening fair studies
have not focused on HCV among Asian
Americans, despite evidence that the preva-
lence of HCV infection is higher than the1.8%
in the general American population. Commu-
nity outreach efforts, including information
about HCV screening and the role of HCV
in liver cancer, should be developed for
Vietnamese Americans.

Our study differs from previous cross-sec-
tional studies of HBV infection prevalence
because we provided referrals for further care
and monitored compliance with our referral
recommendations. Although the previously
mentioned New York City study24 reported that
91.4% of patients with HBV infection were
referred for further care, it is notable that the
researchers provided free follow-up medical
evaluation and treatment as an inducement. In
Houston, as in many US cities, there is no system
for free medical care for patients diagnosed
with HBV. However, through the efforts of
a coalition of community and academic organi-
zations committed to connecting patients with
care, we were able to refer more than 80% of
patients with chronic HBV infection for medical
care, even when there were no established
programs in place that provided free care.
Because many Asian Americans do not have
health insurance or financial resources to pur-
chase health care,5,24 it is imperative to preplan

TABLE 2—HBV or HCV Infection Status of Asian American Participants: Alief Community

Health Fair, Houston, TX, 2006

All Participants

(N = 118), No. (%)

Possible HCV Infection

(n = 7), No. (%)

Chronic HBV infection 12 (10) 0

Possible convalescent or occult HBV infection 9 (10) 0

Immune because of convalescence from previous HBV infection 54 (43) 4 (57)

At risk for HBV infection because of absence of immunity 23 (19) 2 (29)

Immune because of previous HBV vaccination 20 (17) 1 (14)

Note. HBV = hepatitis B virus.
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for the care of persons who are diagnosed with
HBV infection during free screening events. In
addition, it should be recognized that cultural
norms often require Asian Americans to place
their individual health needs below the needs of
the family.5 Without provision of affordable and
culturally sensitive access to care, screening for
HBV infection may have little impact on the
health of Asian Americans found to be infected.

Limitations

Our study suffers from several limitations
associated with screening events. Because
screening fair participants may have a higher
level of health awareness than those who do
not attend such fairs, estimates of the preva-
lence of HBV or HCV in the community may

be elevated by selection bias. However, as
more than 90% of participants with HBV
infection were unaware of their condition, this
limitation appears to have had a minimal im-
pact. On the other hand, the fact that 43% of
those with possible HCV infection were aware
of their illness and had previously been treated
indicates that our study prevalence estimate
was biased. Because we did not ask all screen-
ing participants about their knowledge of pre-
vious hepatitis infection, prevalence estimates
have limited accuracy. We recommend that all
screening events ensure that this question is
asked of all participants prior to screening.

We were unable to explore whether partic-
ipants with HBV or HCV actually adhered to
recommendations to seek care from a liver

specialist because participants were referred to
multiple providers and we did not have access
to medical information from all providers. In
addition, we did not collect information on
income or educational level of our participants.
Because the majority of our study participants
were Chinese or Vietnamese, our findings may
not be generalizable to other Asian American
groups. The specific Asian ethnicities of 11
participants were not known because they
described themselves only as ‘‘Asian.’’ We do
not have the country of birth of the study
participants, and this may limit the generaliz-
ability of our findings to specific groups of
Asian Americans (foreign-born versus born in
the United States). We encourage future
screening event planners to ask this informa-
tion of their participants so that risks specific
to these different groups can be more fully
studied.

Our study, like others in the literature,
reflects the serious limitations of cross-sec-
tional data collection. To improve informa-
tion, we recommend the creation of a national
population-based surveillance registry for
HBV and HCV infections. To achieve this
goal, policymakers should institute a system-
atic approach to screening and providing
access to care for those found to have HBV or
HCV infections.

Conclusions

Populations at increased risk of HBV or HCV
should be routinely screened. Not only is anti-
viral medication effective in reducing the risk of
HCC, but active surveillance of patients with
HBV and HCV also may lead to early detection
of HCC, ultimately improving survival. Although
current recommendations for HBV infection
screening advocate HBsAg testing alone,14 our
data indicate that concomitant testing for HBsAg,
anti-HBc, and anti-HBs more accurately iden-
tifies persons in high-prevalence populations
who have HBV infection or convalescent im-
munity. The use of these tests, in conjunction
with the amplification of HBV DNA by PCR in
the subsequent evaluation of possible HBV in-
fection, will help identify true occult HBV in-
fection.28 Future studies of larger populations are
needed to determine if this strategy is cost-
effective as a result of cost savings downstream.
In addition, future studies are needed to track the
outcomes of screening, including compliance

TABLE 3—Family History of Liver Disease Among 28 Asian American Participants, by HBV or

HCV Infection Status: Alief Community Health Fair, Houston, TX, 2006

Characteristic

Chronic HBV Infection

(n = 12), No. (%)

Convalescent or Occult HBV

Infection (n = 9), No. (%)

Possible HCV Infection

(n = 7), No. (%)

Family been checked for hepatitisa

Yes 0 1 (11) 2 (29)

No 12 (100) 8 (89) 5 (71)

Do not know 0 0 (0) 0

Family history of hepatitis

Yes 0 2 (22) 4 (57)

No 12 (100) 7 (78) 2 (29)

Do not know 0 0 1 (14)

Family member with hepatitis

Spouse 0 1 (11) 1 (14)

Parent 0 0 1 (14)

Child 0 0 0

Other relatives 0 1 (11) 1 (14)

None 12 7 (78) 4 (57)

Family received vaccine

Yes 0 0 0

No 11 (92) 9 (100) 7 (100)

Do not know 1 (8) 0 (0) 0

Children received vaccine

Yes 1 (8) 0 1 (14)

No 11 (92) 8 (89) 5 (72)

Do not know 0 1 (11) 1 (14)

Family member with HCC

Yes 0 0 0

No 12 (100) 9 (100) 7 (100)

Note. HBV = hepatitis B virus; HCC = hepatocellular carcinoma.
aFamily includes spouse, parent, child, or other relatives.
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with referral and treatment recommendations
and vaccinations, to define and minimize barriers
resulting in noncompliance. j
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