PEDIATRICS

Successful Promotion of Hepatitis B Vaccinations Among Viethamese-American
Children Ages 3to 18: Resultsof a Controlled Trial
Stephen J. McPhee, Thoa Nguyen, Gary L. Euler, Jeremiah Mock, Ching Wong, Tram
Lam, Walter Nguyen, Sang Nguyen, Martin Quach Huynh Ha, Son T. Do and Chau
Buu
Pediatrics 2003;111;1278-1288
DOI: 10.1542/peds.111.6.1278

Thisinformation iscurrent as of July 15, 2005

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
http://www.pediatrics.org/cgi/content/full/111/6/1278

PEDIATRICS isthe official journal of the American Academy of Pediatrics. A monthly
publication, it has been published continuously since 1948. PEDIATRICS is owned, published,
and trademarked by the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk
Grove Village, Illinois, 60007. Copyright © 2003 by the American Academy of Pediatrics. All
rights reserved. Print ISSN: 0031-4005. Online ISSN: 1098-4275.

American Academy of Pediatrics

DEDICATED TO THE HEALTH OF ALL CHILDREN"™

Downloaded from www.pediatrics.org by on July 15, 2005



http://www.pediatrics.org/cgi/content/full/111/6/1278
http://www.pediatrics.org

Successful Promotion of Hepatitis B Vaccinations Among Vietnamese-
American Children Ages 3 to 18: Results of a Controlled Trial

Stephen J. McPhee, MD*; Thoa Nguyen*; Gary L. Euler, MPH, DrPHY; Jeremiah Mock, MSc, PhD*;
Ching Wong, BS*; Tram Lam, BS*; Walter Nguyen§; Sang Nguyen, MSWS§;
Martin Quach Huynh Ha, PhDY[; Son T. Do, MD|; and Chau Buu, MD**

ABSTRACT. Objective. Chronic infection with the
hepatitis B virus is endemic in Southeast Asian popula-
tions, including Vietnamese. Previous research has doc-
umented low rates of hepatitis B vaccine coverage among
Vietnamese-American children and adolescents ages 3 to
18. To address this problem, we designed and tested in a
controlled trial 2 public health outreach “catch-up” cam-
paigns for this population.

Design. In the Houston, Texas metropolitan area, we
mounted a media-led information and education cam-
paign, and in the Dallas metropolitan area, we organized
a community mobilization strategy. We evaluated the
success of these interventions in a controlled trial, using
the Washington, DC metropolitan area as a control site.
To do so, we conducted computer-assisted telephone in-
terviews with random samples of ~500 Vietnamese-
American households in each of the 3 study sites both
before and after the interventions. We assessed respon-
dents’ awareness and knowledge of hepatitis B and
asked for hepatitis B vaccination dates for a randomly
selected child in each household. When possible, we
validated vaccination dates through direct contact with
each child’s providers.

Results. Awareness of hepatitis B increased signifi-
cantly between the pre- and postintervention surveys in
all 3 areas, and the increase in the media education area
(+21.5 percentage points) was significantly larger than in
the control area (+9.0 percentage points). At postinter-
vention, significantly more parents knew that free vac-
cines were available for children in the media education
(+31.9 percentage points) and community mobilization
(+16.7 percentage points) areas than in the control area
(+4.7 percentage points). An increase in knowledge of
sexual transmission of hepatitis B virus was significant
in the media education area (+14.0 percentage points)
and community mobilization (+13.6 percentage points)
areas compared with the control area (+5.2 percentage
points). Parent- or provider-reported data (n = 783 for
pre- and n = 784 for postintervention surveys) suggest
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that receipt of 3 hepatitis B vaccinations increased signif-
icantly in the community mobilization area (from 26.6%
at pre- to 38.8% at postintervention) and in the media
intervention area (28.5% at pre- and 39.4% at postinter-
vention), but declined slightly in the control community
(37.8% at pre- and 33.5% at postintervention). Multiple
logistic regression analyses estimated that the odds of
receiving 3 hepatitis B vaccine doses were significantly
greater for both community mobilization (odds ratio 2.15,
95% confidence interval 1.16-3.97) and media campaign
(odds ratio 3.02, 95% confidence interval 1.62-5.64) inter-
ventions compared with the control area. The odds of
being vaccinated were significantly greater for children
who had had at least 1 diphtheria-tetanus-pertussis shot,
and whose parents were married, knew someone with
liver disease, had heard of hepatitis B, and had greater
knowledge about hepatitis B. The odds of being vacci-
nated were significantly lower for older children.
Conclusions. Both community mobilization and me-
dia campaigns significantly increased the knowledge of
Vietnamese-American parents about hepatitis B vaccina-
tion, and the receipt of “catch-up” vaccinations among
their children. Pediatrics 2003;111:1278-1288; hepatitis B
vaccination; catch-up; Vietnamese-Americans.

ABBREVIATIONS. HBV, hepatitis B virus; HepB, hepatitis B vac-
cine; CDC, Centers for Disease Control and Prevention; DTP,
diphtheria, tetanus toxoid, and pertussis; VFC, Vaccines for Chil-
dren; EDCC, East Dallas Counseling Center; OR, odds ratio; CI,
confidence interval.

infection are at increased risk of chronic hepa-

titis, cirrhosis, and liver cancer.! Epidemiologic
studies have shown that the risk of liver cancer
among persons with chronic HBV infection is over
200 times greater than for those not infected.? It is
estimated that 25% of those who become chronically
infected as infants or young children and 15% of
those who become chronically infected as adoles-
cents or adults die prematurely from chronic liver
disease.?

Although HBV infection is relatively uncommon
in the United States, the disease is endemic in South-
east Asian populations, including Vietnamese. Stud-
ies have documented rates of hepatitis B surface
antigen positivity ranging from 7% to 14% among
Vietnamese adults in the United States.*~” The high
rates of chronic HBV infection among Vietnamese
account in large part for their disproportionately
high incidence rates of liver cancer. In the United

I )ersons with chronic hepatitis B virus (HBV)
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States, Vietnamese-American males have the highest
liver cancer incidence rate of any ethnic group (41.8
per 100 000), a rate that is 11 times higher than that
among white males (3.7 per 100 000).8

HBYV infection and its sequelae can be prevented
among individuals who have not been previously
infected by administering 3 doses of the hepatitis B
vaccine (HepB). Since 1997, the Advisory Committee
on Immunization Practices of the Centers for Disease
Control and Prevention (CDC) has recommended
universal vaccination of all children ages 0 to 18.°
Currently, 42 states require vaccination of children
entering elementary school and 31 states require vac-
cination of children entering middle school.!® Signif-
icant progress has been made in the vaccination of
infants. Data from the National Immunization Sur-
vey indicate that, in 1996, 84% of all children and
88% of Asian/Pacific Islander children ages 19 to 35
months had received all 3 doses of the HepB.11-12
However, many older children remain unvaccinated
and at risk of infection. For example, we have previ-
ously documented low rates of hepatitis B vaccina-
tions among Vietnamese-American children ages 3
to 18.13-14 Conducting “catch-up” hepatitis B vacci-
nation programs among older age cohorts, as recom-
mended by the Advisory Committee on Immuniza-
tion Practices in 1997, could prevent unnecessary
infection.

The goal of this project was to improve Vietnam-
ese-American parents’ awareness and knowledge
about hepatitis B and their children’s receipt of the
series of 3 HepBs. To promote these goals, we tested
the effect of 2 public health outreach interventions in
2 different areas of Texas.

METHODS

Intervention Methods

In the metropolitan area of Houston (Harris and Fort Bend
Counties), Texas, we mounted a media-led information and edu-
cation campaign, and in the metropolitan area of Dallas (Dallas
and Tarrant Counties), Texas, we organized a community mobi-
lization strategy. All interventions were conducted in the Viet-
namese language. We evaluated the success of these interventions
in a controlled trial, using as a control site the Washington, DC
area (the District of Columbia; Fairfax County and the City of
Arlington, Virginia; and Prince Georges County and Montgomery
County, Maryland). We selected these 3 areas because they had
large Vietnamese-American populations that had not received
interventions for hepatitis B vaccination. In the 1990 Census, the
Vietnamese-American population of the Houston metropolitan
area was 36 348; by the 2000 Census, it had grown to 58 623. In the
1990 Census, the Vietnamese-American population of the Dallas
metropolitan area was 18 509; by the 2000 Census, it had grown to
41 591. Finally, in the 1990 Census, the Vietnamese-American pop-
ulation of the Washington, DC metropolitan area was 20 376; by
the 2000 Census, it had grown to 38 796.15-1¢

Media Education Campaign Strategy

We conducted a media-based education and outreach cam-
paign to encourage Vietnamese-American parents to get their
children ages 3 to 18 vaccinated with the HepB. The campaign
occurred over a 2-year period (from April 1998 through March
2000) in the Houston area. The intervention activities included
Vietnamese-language print, electronic (mass), and outdoor media
education, emphasizing the need for hepatitis B catch-up vaccina-
tions. The print media included educational booklets about hep-
atitis B, calendars with incorporated hepatitis B messages, print
advertisements, and news articles published in local Vietnamese
newspapers; electronic media included radio advertisements, in-

terviews with community health leaders, and telephone “warm-
line”. Outdoor media included billboards.

The hepatitis B educational booklet is a 26-page, 4-color booklet
entitled, Bao Ve The He Moi: Hay Chich Ngua (“Immunize Against
Hepatitis B to Project Future Generations”). The booklet was orig-
inally developed in the Vietnamese language, reviewed for read-
ability, acceptability, and medical accuracy by a panel of Vietnam-
ese-American physicians, focus groups of consumers, and the
project’'s Community Advisory Board. It was then revised and
translated into English for review by a non-Vietnamese-speaking
project staff. A total of 7000 copies were printed and distributed at
various supermarkets and Vietnamese “villages” (housing com-
plexes) in the Houston area. In addition, 8000 copies of the
project’s signature calendar bearing hepatitis B vaccination re-
minder messages for the years 1999 and 2000 were distributed at
various venues, such as supermarkets, grocery stores, physicians’
offices, community clinics, pagodas, temples, churches, and health
fairs, including the annual Vietnamese Lunar New Year (Tet)
Festival.

Eight print ads were developed and printed; each ad carried
educational messages regarding hepatitis B and vaccination, along
with an exhortation to catch up on these vaccinations. All ads
contained the telephone number and address of Research and
Development Institute, the project’s Houston subcontractor, for
area residents to contact for further information. The 8 ads were
printed in 5 major Vietnamese newspapers with an estimated total
of 261 issues, resulting in an estimate of 1.305 million print media
consumer exposures (~5000 copies X 261 issues). Additionally, 2
3-ad series were developed and printed during the first 6 months
in 10 newspaper issues. We wrote a total of 6 hepatitis B-related
articles, which were published in the same newspapers. The arti-
cles discussed hepatitis B epidemiology in the Vietnamese-Amer-
ican population, its modes of transmission, and its prevention by
vaccination, including the importance of catch-up vaccinations for
older children. The articles also reported where free vaccinations
could be obtained through the CDC’s Vaccines for Children (VFC)
Program.

Mass media included development of 8 30- to 60-second radio
spots that were aired an estimated 3663 times on 2 Vietnamese
radio stations. The project also jointly established a “warm-line,”
staffed by the Vietnamese-American Community Health Network
at Research and Development Institute, where Vietnamese-Amer-
ican residents could telephone with questions about hepatitis B,
immunizations, and other health matters. Callers were asked to
leave their questions on an answering machine, and later volun-
teers from Vietnamese-American Community Health Network
returned the calls with answers to the questions.

A billboard, designed by a local Vietnamese advertising firm,
bore a culturally appropriate design of children reaching up for
their hepatitis B shots. It carried a message encouraging parents of
children 3 to 18 years old to get them vaccinated. The billboard
was strategically posted at various locations during the course of
the campaign in proximity to sites with high concentration of
Vietnamese commercial activity or residence. A press release was
issued and printed in Vietnamese press, marking the posting of
the first billboard. The billboard campaign involved a total of 41
billboard months. Two radio ads were developed to disseminate
the news regarding the billboard’s existence and the posting lo-
cations. The advertising firm also designed print ads based on the
billboard’s design.

Community Mobilization Strategy

To improve hepatitis B awareness and knowledge among Viet-
namese-American parents and vaccination rates among their chil-
dren in Dallas/Fort Worth, a community mobilization strategy
was undertaken by the East Dallas Counseling Center (EDCC), a
Vietnamese-American community-based organization, under a
subcontract. EDCC convened a coalition in the Dallas/Fort Worth
Metroplex to develop an action plan of activities and timeline with
the goal of improving vaccination rates. The Coalition then imple-
mented that plan over the course of the next 3 years (from April
1998 to March 2000).

The 19-member coalition consisted of physicians, dentists,
pharmacists, city and county department of public health and
education officials, business leaders, veterans, seniors, teachers,
researchers, parents, grandparents, homemakers, newspaper edi-
tors, and community-based organization representatives. The co-
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alition was formed on June 7, 1998. Coalition members met quar-
terly to conduct “grass-roots,” person-to-person community
organizing activities to promote program goals and objectives.

The coalition members decided on its mission, goals, objectives,
and structure. The mission of the coalition was to improve the
health status of Vietnamese-American children in Dallas/Fort
Worth by promoting the awareness of and responsibility for hep-
atitis B vaccinations of Vietnamese-American children through
families, health care providers, and community organizations. The
goals of the coalition were to improve catch-up hepatitis B vacci-
nations among Vietnamese-American children ages 3 to 18 in
Dallas/Fort Worth and surrounding communities. Specific objec-
tives of the coalition were to identify community channels that
could be mobilized to promote hepatitis B vaccinations, to develop
an action plan of activities and a timeline, and to work through
community channels to implement the plan.

The coalition worked through 3 committees: an advisory com-
mittee to advise and introduce the project and staff to the com-
munity and make sure the health education was appropriate and
culturally sensitive; a planning committee to plan and monitor the
activities of the project in 2 year-long periods and to ensure that all
the activities were conducted within the timeline; and an outreach
committee to identify, conduct, and evaluate outreach activities.

A bilingual, bicultural Viethamese-American project coordina-
tor was hired by EDCC to coordinate this campaign. Intervention
activities included efforts to promote physicians’ registration as
VEFC providers, distribution of referral lists of VFC providers,
distribution of health education brochures, conduct of health fairs,
targeted mailings, educational presentations, and use of free local
media. Staff worked with the VEC coordinator to recruit 6 new
Vietnamese-American health care providers. A total of 5300 bro-
chures and pamphlets about hepatitis B in Viethamese and En-
glish, and referral lists were distributed to people at health fairs,
community-based organizations, markets, and shopping centers.
Coalition members helped in the organizing of 13 health fairs for
Vietnamese-Americans in various settings, ranging from shopping
centers in Dallas and Arlington, Texas, to community centers,
churches, pagodas, Lunar New Year (Tet) events, Mid-Autumn
Festivals, and Christmas events. The coalition and staff made a
total of 8 oral presentations at the health fairs and at various
Vietnamese community-based organizations. In addition, every
Sunday staff made presentations to volunteers and children at
Vietnamese language schools in Buddhist temples and churches.
Staff also conducted home visits to newly immigrated Vietnamese
refugees in the area and worked weekly at 2 community clinics to
translate and help children receive vaccinations. Staff collected
incentives (toys, T-shirts, etc) from charitable agencies, companies,
and local businesses to offer “prizes” to children receiving vacci-
nations. Eight news articles and 8 announcements were printed in
3 Vietnamese-language newspapers. The Coalition chair and staff
were interviewed on Vietnamese Public Radio and Vietnamese
Broadcasting Network Radio twice. Eight announcements were
broadcast 3 times daily for 4 days before health fairs and commu-
nity events.

Evaluation Methods: Parent Surveys

The survey methods used in this trial have been described in
detail elsewhere.!? Briefly, before and after the interventions, we
conducted independent computer-assisted telephone interviews
of Vietnamese-American adults in the intervention and control
sites, using telephone numbers of individuals with Vietnamese
surnames randomly selected from area telephone books.!” A po-
tential survey respondent was considered eligible if she or he was
at least 18 years old, self-identified as being Vietnamese or Chi-
nese-Vietnamese, was a parent of at least 1 child ages 3 to 18 living
in the household, and was the adult in the household most famil-
iar with the child(ren)’s vaccination records. Children ages 3 to 18
were ranked by age, then 1 child was randomly selected by birth
order and parents were asked questions about that child’s vacci-
nation status. We made up to 5 attempts to reach each potential
survey respondent. Respondents were offered the choice of an-
swering questions in Vietnamese or English. At postintervention,
to guarantee potential exposure to the intervention, we surveyed
only those who had lived in the experimental or comparison
communities for =2 years.

Survey items included respondents’ age, marital status, year of
immigration to the United States, highest level of education, En-
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glish language proficiency, health insurance status, employment
status, and poverty status. Poverty status was determined based
on household size, using criteria established by the US Depart-
ment of Health and Human Services.!® We asked respondents
about the age and sex of the selected child, and asked them to find
the child’s vaccination record. For those who were able to find it,
we asked them to read the dates of any doses of HepB and the
dates of the first 3 doses of diphtheria, tetanus toxoid, and per-
tussis (DTP) vaccine (a marker of access to care). To assess their
level of awareness and knowledge about hepatitis B, we asked
respondents if they had ever heard of liver disease or HBV infec-
tion, whether they knew about possible routes of transmission,
and whether or not they knew if free hepatitis B vaccinations were
available to low income families or those without health insur-
ance. To create a more comprehensive measure of awareness and
knowledge, we generated a knowledge index composed of 7 vari-
ables, such as modes of transmission and causal relationship with
liver cancer. We assigned each of these variables equal weight,
and calculated an index score for each respondent. Respondents
were asked about the ethnicity of their physician.

In calculating required sample sizes for the surveys, we used
25% to 35% as the expected preintervention vaccination rate for
Vietnamese-American children. The calculations were based on
conservative estimates of effect size (h = 10%), with a = 0.05 and
B = 0.80. It was determined that a sample size of 376 parents
would allow us to detect at least a 10 percentage point difference
between groups in the proportion of children who had ever re-
ceived 3 doses of HepB in each community. Therefore, we set a
goal of interviewing at least 500 eligible parents in each area
(control and both intervention areas).

Evaluation Methods: Provider Reports

Because many survey respondents could not find vaccination
records and because we wished to validate vaccination informa-
tion by directly contacting providers, we asked permission to
record the parent’s name, the child’s name and birthdate, and the
names and contact information of up to 3 providers who might
have vaccinated the child. We obtained oral consent to contact the
child’s providers. The provider validation protocol is described in
detail elsewhere.!? Briefly, provider names, addresses, and tele-
phone numbers were located or verified and entered into a data-
base management software program. Then, we generated person-
alized letters to providers on CDC letterhead, enclosing a
computer-generated form with child’s name, date of birth, par-
ent’s name, provider’s name, and space to record the dates of each
of the child’s doses of hepatitis B and DTP vaccines. We recon-
tacted nonresponders by telephone or in person, and faxed or
hand-delivered duplicate copies of the form. This reminder pro-
cess was repeated as necessary for a 5-month period from October
2000 to March 2001. When parents said the child had no provider,
could not recall the child’s provider, or refused to give consent to
contact the provider, we sent similar letters to county health
departments. Vaccination dates from the forms returned by pro-
viders were matched to those obtained by the parent surveys.
When there was disagreement regarding dates, the provider dates
were used.

The Committee on Human Research at the University of Cali-
fornia, San Francisco, approved the research protocol.

Data Analysis

The major outcomes were the proportion of parents responding
correctly to various knowledge questions and the proportion of
children who had received 3 doses of HepB. The analyses focused
on describing differences between the 2 intervention areas and the
control area at pre- and postintervention in sociodemographic
characteristics, awareness and knowledge, and vaccination rates.
In calculating raw changes in vaccination coverage in the 3 sites,
we first used an age standardization procedure to equalize the 3
samples. A standardized age distribution was created based on
the entire sample of children by age across all 3 sites. To compare
the same birth cohorts, we included only those children ages 3 to
16 at the preintervention survey in 1998 and those children ages 5
to 18 years at the postintervention survey in 2000. We considered
those children for whom a parent could provide at least 1 DTP or
HepB vaccination date as having had a shot record. These cases
were used to calculate the denominators for estimations of the
HepB vaccination rates. Statistical tests included f tests of differ-
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ences in means and ? tests of differences in proportions. P values
of <.05 were considered significant.

We then conducted multiple logistic regression analyses to
assess the impact of the interventions at postintervention and to
identify other variables that were significantly associated with
vaccine receipt. We conducted primary and secondary analyses of
vaccination status using 2 different samples. For both analyses, the
samples were constructed by pooling data from the pre- and
postintervention surveys and including children for whom we
had dates of 3 vaccinations received (HepB X 3) reported from the
parents (using children’s shot records) and/or the providers (us-
ing medical records). The regression model generated outcome
odds ratios (ORs) that we used to calculate relative ORs to mea-
sure the controlled effect of the interventions. A relative OR is a
ratio of 2 ORs. In this analysis, the numerator was the odds that a
child in the intervention area received HepB X 3 at postinterven-
tion compared with the odds in the same area at preintervention.
The denominator of the relative OR is the odds that a child in the
control area received HepB X 3 at postintervention compared with
the odds at preintervention.

For the primary regression analysis, we included only those
cases for which we had data from a vaccination record in the
sample (n = 1567). There were 1488 children for whom we had
survey data but could not obtain information about vaccinations
from parent handheld records or provider records. For the pri-
mary analysis, we classified these cases as undetermined and
excluded them from the sample. Recognizing that this sampling
criterion affected the sensitivity of the outcome measure, we con-
ducted a secondary analysis using a different sampling criterion.
The secondary analysis was conducted under the assumption that
the likelihood was low that a child had received hepatitis B
vaccination if neither their parents nor their provider could pro-
vide us with vaccination record data. We reclassified the cases for
which we did not have data on vaccinations as having not been
vaccinated with HepB or DTP, and included them in the sample
(n = 3055).

The regression models controlled simultaneously for preinter-
vention levels of vaccination and for differences in sociodemo-
graphic factors that might account for outcome differences be-
tween the 3 sites. The terms entered into the models were selected
based on our theoretical assumptions and previous experience!?
regarding sociodemographic variables and other factors that
might influence each of the dependent variables. In the logistic
regression models, we included dummy variables to control for
any unmeasured characteristics of the study locations and secular
trends:

1. Site (Houston or Dallas): each case was coded for city of resi-
dence; code assignments for Houston and Dallas residents were
“1” on the corresponding city variable, and “0” on the other;
Washington, DC residents were coded “0” on both variables.

2. Time (postintervention): each case was coded for the time of the
survey (0 = surveyed at preintervention, 1 = surveyed at
postintervention).

The effects of each intervention were measured using interac-
tion terms that resulted from multiplying site (Houston or Dallas)
by time (postintervention). Specifically, the measure for the effect
of the media education campaign was the interaction term Hous-
ton X postintervention. For cases surveyed at postintervention in
Houston, Houston X postintervention = 1 X 1, while all other
cases = 0. The measure of the effect of the community mobiliza-
tion strategy was Dallas X postintervention. For cases surveyed at
postintervention in Dallas, Dallas X postintervention = 1 X 1,
while all other cases = 0. The Houston X postintervention and
Dallas X postintervention interaction terms compare change in the
vaccination rate in each intervention site to change in the control
site (eg, OR post:pre in Houston divided by OR post:pre in the
control site).

Initially, we ran full models entering the following variables
based on parents’ data: self-reported English-language ability,
marital status, employment status, educational attainment, in-
come, insurance status, years since immigration, recognition of
hepatitis B, knowledge of anyone with liver disease, and knowl-
edge of free vaccine availability. We also entered child’s age and
sex, and prior receipt of at least 1 DTP vaccination (=1 DTP), as
well as health care provider’s ethnicity. Then, to develop a parsi-
monious model, we used a backwards elimination procedure to

drop variables that were not significant in the full model. We also
used x? goodness-of-fit tests and classification tables to assess the
adequacy of the models. For each covariate, we computed ad-
justed ORs with a 95% confidence interval (CI), indicating the
increase or decrease in contribution made by each characteristic to
the odds of attaining the outcome. To check for whether there
were unusually high correlations between independent variables
(multicollinearity), we computed bivariate Pearson correlations (r)
for continuous variables and contingency coefficients for categor-
ical variables. No high correlations were found. Analyses were
performed using the Logistic procedure in the SAS 8.0 statistical
package (SAS Institute, Inc, Cary, NC).1?

RESULTS

At preintervention, 1624 parents were surveyed in
the intervention and control areas, and 1508 (93%)
responded.!? At postintervention, call attempts were
made to 12937 potential survey respondents. Of
these, 3411 (26.4%) reached nonworking numbers.
An additional 4359 calls (33.7%) reached families
who were not eligible for interview for reasons such
as not having age-eligible children in the household
(28.4%), not being of Vietnamese or Chinese-Viet-
namese ethnicity (5.2%), or not having anyone at
least 18 years old in the household (0.1%). It was not
possible to determine eligibility for 3494 (27%) call
attempts because calls reached busy signals (2%),
answering machines (6.8%) or unanswered phones
(17%), or because those answering the telephone re-
fused interview before eligibility could be ascer-
tained (0.5%). The remaining call attempts reached
1673 eligible respondents, of which 1547 agreed to
complete the interview for a postintervention re-
sponse rate of 92.5%. All but 11 interviews were
conducted in the Vietnamese language.

We were able to obtain vaccination reports from
providers for 694 of the 1508 children in the prein-
tervention survey.'? At postintervention, parents
gave us the names of 1944 providers to contact re-
garding the vaccination status of 1547 children. Ob-
taining reports from providers proved to be time-
consuming, involving repeated follow-up calls (=4
attempts for each provider for each child) and re-
mailing and/or refaxing the validation forms and
accompanying letter. In our attempts to obtain the
children’s vaccination status from the providers, we
received responses from 1101 providers, resulting in
a provider response rate of 56.6%. Of the total 1944
providers, 915 (47.1%) providers (for 838 children)
acknowledged that the child identified in the form
we had mailed to them was their patient; however,
despite being assured that parents had given oral
consent, 83 (4.3%) of these providers required writ-
ten consent from the parents before they would re-
lease the child’s vaccination status. In addition, 172
(8.9%) of the 1944 providers denied that the child
was their patient or, in the case of county public
health departments, said that there was no record for
the child in the county system, and 13 (0.7%) stated
that the information about the child which we had
furnished to them was insufficient to allow them to
identify the child accurately. We were unable to ob-
tain information from the remaining 844 (43.4%) pro-
viders because parents had provided insufficient
contact information or because providers never re-
sponded despite multiple telephone, fax, or in-per-
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son follow-ups. For example, 1 physician who had 35
of the children as patients never responded to our
repeated inquiries. Thus, we were able to obtain
vaccination reports from providers for 660 children
in the postintervention survey.

Sociodemographic Characteristics of Survey
Respondents (Parents)

Sociodemographic characteristics for all respon-
dents to the pre- and postintervention surveys are
shown in Table 1. The preintervention sample has
been characterized previously.'? In the postinterven-
tion sample, 90.9% of the respondents were parents
or legal guardians of the child about whom we
requested vaccination data. Therefore, we refer to
respondents as “parents” (the remainder were
grandparents, other relatives, or other household
members). The average age of the parents was 42.5
years, ranging from 18 to 79 years. Most parents had
immigrated to the United States in the 1980s and
1990s (median year of immigration was 1990), al-
though immigration ranged from 1965-1996. Over-
all, 31.2% reported limited English-language ability
and 20.7% had less than a high school education. One
third (33.4%) of respondents reported incomes below
the poverty line. Most of the respondents were em-
ployed and the vast majority were married. About
three quarters (76.4%) had health insurance (private
or public) and about half (48%) reported that their
child’s provider was Vietnamese-American. Only
21.8% of parents said they could supply vaccination
data from a vaccination record, but 67.8% gave oral
consent to contact the child’s provider.

Several differences between the intervention and
control communities and between the pre- and
postintervention survey populations are shown in
Table 1. At preintervention, fewer parents in the
control group spoke English poorly, had less than a
12th grade education, or reported having household
incomes below the poverty line, compared with par-
ents in the intervention groups. More parents in the
control group had health insurance. In addition, at
preintervention more children living in the control
area had a Vietnamese-American provider than chil-
dren in the intervention groups.'? At postinterven-
tion, more parents in the community mobilization
area had less than a 12th grade education than those
in the media campaign or control areas. Fewer par-
ents in the media education area had health insur-
ance than those in the community mobilization and
control areas. Differences between parents inter-
viewed in 1998 and 2000, regardless of their region of
residence, suggest that Vietnamese-Americans are
attaining more education, more employment, and
more health insurance coverage.

Parents’ Awareness and Knowledge

The analyses of preintervention data on parents’
awareness of, and knowledge about liver cancer and
hepatitis B have been reported previously.!? Changes
in parents’ awareness and knowledge at postinter-
vention are compared by site in Table 2. Parents’
awareness of hepatitis B did increase: significantly
more parents had heard of hepatitis B at postinter-

Control at
Postintervention
(Washington DC;

N = 503)

1987

27.9 (24.0,31.8)
20.8 (17.3,24.3)
16.1 (12.9,19.3)
80.3 (76.8,83.8)
87.5 (84.6,90.4)
425 (21.9,63.1)
11.0 (2.3,18.0)

52.7 (48.3,57.1)
80.7 (77.3,84.1)
49.9 (45.5,54.3)

Control at
Preintervention
(Washington DC;
N = 503)
1986
28.4 (24.5,32.3)
33.8 (29.7,37.9)
19.7 (16.2,23.2)
72.4 (68.5,76.3)
83.3 (80.0,86.6)
41.5 (21.7,61.3)
9.6 (1.4,17.8)
49.7 (45.3,54.1)
76.7 (73.0,80.4)
30.6 (26.6,34.6)

Media Education
Campaign at
Postintervention
(Houston; N = 521)
1986
39.7 (35.5,43.9)
17.3 (14.1,20.5)
18.4 (15.1,21.7)
75.6 (71.9,79.3)
89.1 (86.4,91.8)
42.6 (22.5,62.7)
11.0 (1.8,18.0)
51.8 (47.5,56.1)
70.8 (66.9,74.7)
57.4 (53.2,61.6)

Media Education
Campaign at
Preintervention
(Houston; N = 523)
1985
32.9(28.9,36.9)
34.6 (30.5,38.7)
27.7 (23.9,31.5)
67.3 (63.3,71.3)
87.1 (84.2,90.0)
41.6 (22.9,60.3)
10.1 (1.3,18.0)
48.5 (44.2,52.8)
63.6 (59.5,67.7)
27.1(23.3,30.9)

513)

19.0,26.2)
69.1,76.7)

1988
34.1(30.0,38.2)

(
(
(
(

Community
Mobilization
at Postintervention
87.8 (85.0,90.6)
41.5 (19.8,63.2)
10.6 (1.9,18.0)

(Dallas; N
24.0 (20.3,27.7)

54.1 (49.8,58.4)
75.3 (71.6,79.0)
36.7 (32.5,40.9)

22.6
72.9

500)

Community
Mobilization
at Preintervention
(Dallas; N
1987
41.2 (36.9,45.6)
48.1 (43.7,52.5)
30.4 (26.3,34.4)
69.8 (65.8,73.8)
86.0 (83.0,89.0)
41.2 (22.1,60.3)
9.8 (1.1,18.0)
50.8 (46.4,55.2)
65.8 (61.6,70.0)
18.8 (15.4,22.2)

Sociodemographic Characteristics of Vietnamese-American Parents and Their Children by Site, at Preintervention (1998) and Postintervention (2000), % (95% Cls)
Variable

Income was below poverty level (%)t

Employed (%)

Married (%)
Child’s provider was Vietnamese (%)*

Speaks English poorly/not-at-all (%)*

Education < 12 y (%)*§
Had health insurance (%)*§

Mean age (y), respondents
Sex of child was female (%)

Mean year of immigration
Mean age (y), children

* Comparison among 3 sites at preintervention by x? test, P = .001.
1 Comparison among 3 sites at preintervention by x? test, P = .009.
§ Comparison among 3 sites at postintervention by x? test, P < .05.

TABLE 1.
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51.6 (38.1,65.0)

+1.7

+32.3 (.01) 49.9 (32.0,67.7)

77.1 (68.5,85.6)

+34.0%*

43.1 (33.0,53.2)

9.4 (49)

51.6 (41.4,61.8)

+11.1

40.5 (31.0,50.0)

3 doses HepB

vention compared with preintervention in all 3 areas, o) c
but only the increase in the media education area NI
(+21.5 percentage points) was significantly larger o %’ § B
than in the control area (+9.0 percentage points; P = < £3 I
.001). At postintervention, significantly more parents . 18E z
knew that free vaccines were available for children in S 2
the media education (+31.9 percentage points) and g
community mobilization (+16.7 percentage points) 5 g
areas than in the control area (+4.7 percentage 5 | ®E -
points; P = .001 for both). c | z ®
Parents’” knowledge also increased. In all 3 areas, £ |E2 g
significantly more parents knew at postintervention 2 |Yg
compared with preintervention that sharing a tooth- < a
brush and sexual intercourse were possible modes of O
HBV transmission. However, only the increase in o %D
knowledge of transmission by sexual intercourse e |SEE B
was significant in the media education area (+14.0 T |54E%E
percentage points) and community mobilization s | %E e z
(+13.6 percentage points) areas compared with the g | & v=
control area (+5.2 percentage points; P < .05 for = %
both). Rates did not change for incorrect responses g
(smoking cigarettes, coughing/sneezing). The num- E - g
ber of parents who knew that liver cancer is a poten- £ |legf |o
tial sequel to HBV infection increased significantly £ '!5'% s 9
between pre- and postintervention in all 3 areas (P < g |=8: |2
.001), but there was no significant difference between = g2
intervention and control sites in the change. Rates © -
did not change significantly for the incorrect re- e -
sponse (lung cancer). o™ 5.8
$ 1S58 g
. ’ . o0 LSS (o))
Children’s Receipt of HepB < 2 g I
We compared estimates of the raw changes in rates & é £ =
of vaccine receipt (HepB X 3) using parent-reported - &
data from shot records, provider-reported data from é
medical records, and parent-or-provider-reported o é’o
data (Table 3). Very few parents could find records g |E3so
from which to report vaccination dates in the pre- i 2 i‘g =
(n = 225) and postintervention (n = 238) surveys. 2 ; guz
Samples based on parents’ reports were too small in §,.20==
all 3 sites to allow for reliable calculations of rates. TE|w
Samples generated using provider-reported data 62
from pre- (n = 694) and postintervention (n = 660) § £l % 5
surveys were larger. However, many physicians we EElEEE |
contacted could not provide any shot records. When 5 o Rl 7
we excluded the unknown cases, without controlling 3 g EZE |z
for differences in site or factors associated with hep- £z|0 e 2
atitis B vaccination, provider-reported data show g & =~
that rates declined slightly in the control community E A
(—7.1 percentage points), but increased significantly LBl pes
in the community mobilization area (+7.1 percent- =E| 528 | S
age points, P = .01) and slightly in the media edu- &3 g S8 I
cation area (+2.5 percentage points, P = not signifi- e S8 £ =%
cant). °F| T =&
Given that both parent-reported data and provid- 28
er-reported data came from written records, we A
pooled these data to create larger pre- (n = 783) and 2 é
postintervention (n = 784) samples. When we in- ; B
cluded only those cases for which the parents or TE
providers could find records, the data show that, &’—8‘ g
without controlling for other factors, vaccination g g
rates decreased slightly in the control area (—4.3 o 5 g
percentage points, P = not significant) while increas- - < g
ing significantly in both the community mobilization 2 § kS
. . <
(+12.2 percentage points, P < .01) and media edu- e
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216
244

33.5 (27.6,39.4)

—4.3

N

29.2 (23.1,35.2)

=71

N

232
243

N

362 (30.1,42.4)

N

37.8 (31.7,43.9)

+9.6 (11)
+15.2 (.01)

270
315

N
23.8 (18.7,28.9)
+2.5

N

39.4 (34.0,44.8)

+10.9*

189
233

N

213 (15.5,27.1)

N

285 (22.7,34.3)

+14.1 (.02)
+16.4 (.01)

174
225

N
28.7 (22.0,35.5)
+7.1

N

38.8 (32.4,45.2)

+12.2%*

273
307

N

21.7 (16.8,26.6)

N

26.6 (21.7,31.6)

3 doses HepB

Parent-or-provider-reported
3 doses HepB

Provider-reported

For these pre-post comparisons an age adjustment was conducted to control for slight differences in the age distributions in pre- and post- samples.

Bold numbers indicate estimated percentage differences from pre- to postintervention (post- minus pre-).
1 Excluding those people who do not have records.

* Comparison between pre- and postintervention by x? test, P < .05.
** Comparison between pre- and postintervention by x? test, P < .01.
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Fig 1. Change in Vagcmatlon }‘ates be- 8 10% |- — -l ~ Media
tween pre- and postintervention, par- € education
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tervention site, or by birth cohort. " {Houston)
g,-10% ---6---Control area
8 209 - (Wash. DC)
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-30%
-40%

7 8 9

10 11 12 13 14 15 16 17 18

Age cohorts at 2000

cation (+10.9 percentage points, P < .05) areas.
When we classified the unknown cases as having not
been vaccinated and included them in the sample,
parent-or-provider data showed that there was a
slight decline in the control area (—1.8% percentage
points), no significant increase in the community
mobilization area (+1.7% percentage points), but a
significant increase in the media education area
(+12.6 percentage points, P < .01).

Figure 1 shows the change in vaccination rate as
reported by parents or providers between pre- and
postintervention by matched birth cohorts, in the
media education, community mobilization, and con-
trol areas. In the media education area, there was a 10
to 30 percentage point increase in vaccination rates
among older children (ages 10-17 in the year 2000)
compared with some decrease among the controls. In

TABLE 4.

the community mobilization area, vaccination rates
also increased by 10 to 30 percentage points among
older children (ages 11-17), with substantial in-
creases for children ages 11, 12, and 14.

Results of Multivariate Analyses

As stated above, the primary analysis was con-
ducted using a sample of pooled data from the pre-
and postintervention surveys that we obtained from
parents and/or providers, and that excluded the in-
determinate cases (n = 1567). The dichotomous out-
come was receipt of 3 doses of HepB (HepB X 3) =
1 (n = 515), or not = 0 (n = 968). The parsimonious
model estimated the independent effects of the inter-
ventions on HepB X 3 and identified other predictors
of vaccination status that were significant at P < .05
(Table 4). The model was highly significant (log like-

Multiple Logistic Regression Analysis: Parsimonious Model of Predictors of Vietnam-

ese-American Children Having Received 3 Doses of HepB (HepB X 3), Pooled Data from Pre- and
Postintervention, Parent-or-Provider Reported (N = 1483*)

Independent Variable HepB X 3
Adjusted OR 95% CI
Residence in the community mobilization area (Dallas) 0.66 0.43-1.02
compared to residence in the control area at pre-intervention
Residence in the media education campaign area (Houston) 0.64 0.40-1.02
compared to residence in the control area at pre-intervention
Residence in the control area at postintervention compared to 1.37 0.86-2.16
residence in the control area at preintervention
Residence in the community mobilization area at post- 2.94 1.88-4.59
intervention compared to preintervention
Residence in the media education campaign area at 4.14 2.58-6.60
postintervention compared to preintervention
Community mobilization intervention effect (Dallas X 2.15 1.16-3.97
postintervention): change in HepB X 3 controlling for
change in the control area
Media education campaign intervention effect (Houston X 3.02 1.62-5.64
postintervention): change in HepB X 3 controlling for
change in the control area
Child’s age 0.79 0.76-0.81
Parents married 1.72 1.10-2.67
Years since parents immigrated to United States 0.98 0.96-0.99
Household income above the poverty line 0.72 0.54-0.95
Child received =1 DTP vaccination 4.08 3.13-5.31
Know someone with liver disease 1.67 1.27-2.18
Heard of hepatitis B 1.61 1.22-2.12
Index of parents” knowledge about hepatitis B 1.10 1.01-1.19
Have Medicaid 0.64 0.41-0.99

* A total of 84 observations were deleted because of missing values for predictor variables.
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lihood ratio for model P < .0001) and accurately
predicted the HepB X 3 status of 79.7% of the cases.
Model parameters are shown as adjusted ORs and
95% Cls for each variable.

The variables that control for site (Dallas and
Houston) show that, independent of the interven-
tions, children who lived in the Dallas or Houston
area were somewhat less likely to have received
HepB X 3 as children living in the control (Washing-
ton, DC) area, although this was not statistically
significant. The variable that controls for secular
trends (postintervention) shows that, independent of
the interventions, children in the group surveyed
after the intervention were no more likely to have
received HepB than those surveyed before the inter-
vention.

The variables that estimate the impact of commu-
nity mobilization (Dallas X postintervention) and the
media campaign (Houston X postintervention) sug-
gest that both interventions produced significant ef-
fects that were roughly equivalent (Table 4). A child
living in the Dallas area during the community mo-
bilization intervention was more than twice as likely
(OR = 2.15, 95% CI 1.16-3.97) to have received 3
shots of HepB compared with a child living in the
control area. Similarly, a child living in the Houston
area during the media education campaign was 3
times as likely (OR = 3.02, 95% CI 1.62-5.64) to have
received 3 shots of HepB compared with a child
living in the control area.

The model identified 4 sociodemographic predic-
tors of HepB X 3. Independent of any intervention
effects, child’s age was strongly associated with
HepB X 3 such that older children were less likely to
have been vaccinated (OR = 0.79 for each additional
year of age). Parents’ marital status was significantly
associated with HepB X 3 (OR = 1.72 if married).
The number of years since the parent had immi-
grated (OR = 0.98 for each additional year since
immigration), household income above the poverty
line (OR = 0.72), and having Medicaid (OR = 0.64)
were negatively associated with HepB X 3, although
these predictors were only marginally significant. In
addition, a child who had received at least 1 DTP
shot was >4 times as likely to have received HepB X
3 (OR = 4.08).

Parents’ awareness and knowledge was also pre-
dictive of receipt of HepB X 3. Children were more
likely to have received HepB X 3 if their parents
knew someone who had liver disease (OR = 1.67) or
had heard of hepatitis B (OR = 1.61). Children whose
parents had higher scores on the index of knowledge
about hepatitis B were slightly more likely to have
received HepB X 3 (OR = 1.10), although this pre-
dictor was only marginally significant.

In the secondary analysis, we used a sample that
included the undetermined cases, classifying them as
not having been vaccinated. To determine if the in-
tervention had a greater effect on older or younger
children, we included a variable that classified the
cases into 2 age cohorts (born 1989-1995 = 1, 1982-
1988 = 0). We specified 2-way and 3-way interaction
terms between cohort and the intervention variables
(Dallas X postintervention X COHORT 89-95 and

1286

Houston X postintervention X COHORT 89-95). All
of the predictor variables found the parsimonious
model in the primary analysis appeared in the model
for the secondary analysis sample with similar ORs,
except for “household income above poverty line,”
and “index of parent’s knowledge about hepatitis B,”
which were not significant. The secondary analysis
showed that older children who lived in the media
campaign area were more likely (OR = 4.89, 95% CI
1.82-13.18) to have received HepB X 3 than younger
children in that area (OR = 2.42, 95% CI 1.20—4.88).
Similarly, in the community mobilization area, we
found that the older cohort was more likely to have
received HepB X 3 (OR = 4.66, 95% CI 1.58-13.78)
than younger children (OR = 1.10, 95% CI 0.56-2.18).
However, the OR for the =1 DTP variable was sub-
stantially higher in the secondary analysis (OR =
11.44, 95% CI 9.00-14.53) than in the primary analy-
sis (OR = 3.58, 95% CI 2.74-4.66). Given that we
treated all reclassified cases (those without records)
as having had no DTP shots and no hepatitis B shots,
the =1 DTP variable was highly correlated with the
HepB X 3 variable.

DISCUSSION

The community mobilization and media education
campaigns were equally effective in increasing hep-
atitis B vaccination among Vietnamese-American
children. The regression results suggest that commu-
nity mobilization strategy doubled, and the media
education trebled, the likelihood of a child receiving
the HepB series. Against the backdrop of a slightly
declining secular trend in vaccination rates observed
in the control site, both interventions produced sig-
nificant, although not enormous, increases in vacci-
nation.

During the period of our study, there were no
mandates for hepatitis B vaccination before entry
into middle school in either of the intervention com-
munities, so the interventions’ effects cannot be at-
tributed to such laws. A middle school entry law
went into effect in Texas after the intervention period
in August 2000. A middle school entry law was in
effect during the intervention period in a portion of
the control area, the District of Columbia, although
not in the neighboring counties of Maryland and
Virginia, which comprised the remainder of the con-
trol area. However, any effect of the Washington, DC
law would have been to increase vaccination rates
between pre- and postintervention in the control
area, and this was not observed. Community infor-
mants monitored public health activities and con-
firmed that there were no other large-scale promo-
tional hepatitis B vaccination efforts for Vietnamese-
American children conducted in the study areas
during 1998-2000.

The media education campaign appears to have
produced significantly greater increases in general
awareness of hepatitis B and immunization than the
community mobilization strategy. This was expected
because mass media ads can distribute general infor-
mation broadly. Both the media education and com-
munity mobilization strategies increased parents’
specific awareness about the availability of free
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shots. Results from the regression models suggest
that, even when Vietnamese-American parents were
exposed to the broader effects of the interventions,
those who knew someone with liver disease or had
heard of hepatitis B were more likely to have their
children vaccinated.

Regarding parents’” knowledge, large increases
were also observed in the control group, probably
because the information our media campaign pre-
sented was “picked up” by Vietnamese language
media outlets in the Washington, DC area, as we
have found to be common practice elsewhere in the
United States, and thus “contaminated” the control
group. Still, both interventions appear to have been
effective in significantly increasing parents’ under-
standing of specific modes of transmission. In par-
ticular, after the interventions, significantly more
parents” understood that sexual intercourse was a
mode of virus transmission. This finding is especially
important because sexuality is a taboo subject in
Vietnamese culture, making it difficult for research-
ers to convey information about the risks of sexual
transmission of hepatitis B and other diseases. Yet
within this cultural context, we were able to present
information about sexual transmission to which peo-
ple paid attention.

Unfortunately, fairly large percentages of parents
maintained inaccurate knowledge about other
modes of transmission, believing that smoking ciga-
rettes or another person’s coughing or sneezing
transmitted the virus (Table 2). Neither intervention
had an impact on reducing the number of people
who held these beliefs. Similarly, despite the inter-
ventions, about one quarter of parents in all 3 sites
maintained the incorrect belief that HBV causes lung
cancer.

We believe that both strategies were successful
because the approaches were culturally appropriate
for reaching Vietnamese-American immigrant com-
munities. In every community where Vietnamese-
Americans have settled in large numbers, they have
established vibrant Vietnamese-language print, ra-
dio, and television media. These media have flour-
ished because Vietnamese-Americans are avid con-
sumers of news, community information, and
advertising. It is likely that the media education cam-
paign, in raising awareness, shaped social norms
about hepatitis B vaccination for children. The cam-
paign also was highly effective in providing families
with specific information about how and where to
have their children vaccinated. This aspect of the
campaign addressed a significant barrier this immi-
grant population faces—difficulty gaining access to
information in Vietnamese about preventive health
care services.2’ The community mobilization strategy
brought people together to work on an issue, and in
doing so, stimulated group enthusiasm. This ap-
proach was effective because it built on a cultural
pattern among Vietnamese-Americans to form
groups to create social supports and a sense of con-
nectedness with others. In our experience, we have
found that these social groups play a vital role in
helping recent immigrants maintain their culture
while adapting to life in America. Viethnamese-Amer-

ican service organizations help facilitate the difficult
transition from refugee or immigrant to resident or
citizen. They orient the recently arrived immigrant to
an unfamiliar and complex American health care
system, and have a long history of mobilizing their
members to obtain services.

There are several limitations to this study. First,
the populations studied may not represent the na-
tionwide Vietnamese-American population. Second,
the cities in which we conducted our programs may
not be representative of other US cities, including
others in which targeted catch-up hepatitis B vacci-
nation programs, have been conducted.?! Nonethe-
less, we believe these 2 strategies could be used to
promote catch-up vaccinations against other commu-
nicable diseases (eg, DTP or varicella) in the Viet-
namese-American population, and potentially in
other ethnic enclaves with their own media. Third,
the smaller target population in Dallas undoubtedly
made the community mobilization task easier; the
much larger population in Houston was more effi-
ciently reached by a media education intervention.
Fourth, the study design was limited in not having a
third intervention arm combining the elements of the
media education campaign with those of the com-
munity mobilization intervention. Although more
expensive to conduct, a combined intervention might
be even more effective; future studies could perhaps
test a combined approach. Fifth, we cannot discount
the possibility that some of the information from our
media education campaign in Houston may have
seeped into the Dallas media market. The commu-
nity mobilization program possibly benefited from a
“boost” from the media campaign because families
travel between the 2 cities, ~240 miles apart. Finally,
biases may have resulted from a loss of randomness
in sampling, nonrespondents whose children’s vac-
cination rates differed from respondents, and miss-
ing parent or provider vaccination records that may
have caused inaccurate coverage estimates.?!

Measurement of vaccination status remains a ma-
jor challenge for vaccination projects focused on
reaching immigrant populations. Using dates from
vaccination records, while highly reliable, is a strin-
gent standard for measurement. The reality is that
Vietnamese-Americans, like most Americans, do not
keep their children’s vaccination records handy, if at
all. Furthermore, their health care providers, many of
whom were extremely busy and not focused on re-
search, often did not have the resources or interest to
have their staff dig out vaccination dates from pa-
tient records. Immunization registries would most
certainly address this problem and contribute to
achieving universal vaccination.??

The effects of measurement criteria are revealed in
the comparison of the primary and secondary mul-
tivariate analyses. The criterion used to classify cases
for which there are no records produces tradeoffs.
Using a sample that excludes the cases for which
there was no vaccination data increases the sensitiv-
ity of the analysis, but is based on a sample that
undercounts the number of unvaccinated children.
Classifying all of the cases for which there is no data
as having not been vaccinated increases the specific-
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ity of the analysis, but misclassifies some children
who were vaccinated. This problem is complicated
further when these same children are, for lack of a
record, classified as unvaccinated for DTP because
we know DTP vaccination rates are much higher
than this classification would suggest. When DTP is
included in the model, some unknown distortion of
the estimated coefficients occurs.

Nevertheless, both analyses show that, regardless
of whether the undetermined cases were included or
not, the interventions increased the odds of a child
being vaccinated. Although somewhat less reliable,
the secondary analysis adds to this picture. It sug-
gests that both interventions had a greater impact on
the cohort of older children who, as the primary
analysis shows, were far less likely to have been
vaccinated before intervention. The data presented in
Fig 1 show that the interventions were more effective
in achieving catch-up vaccinations for almost all chil-
dren older than age 10, the age of middle school
entry.

Hepatitis B vaccination rates for Vietnamese-
American children in all 3 locations were unsatisfac-
tory both before and after the interventions. That
both interventions achieved only modest increases in
vaccination coverage demonstrates the challenges of
reaching this group. Dueson et al,>> who conducted
an intervention study of hepatitis B catch-up vacci-
nation among 4384 Cambodian-American and Viet-
namese-American children in Philadelphia, Pennsyl-
vania, found a preintervention rate of 3.6% for
receipt of 3 doses of HepB and a postintervention
rate of 15.5%. Their study produced an increase of
11.9% after 1 year of intervention. Annual catch-up
vaccination rates of 7% to 11% have also been
achieved by interventions targeting Asian children in
Milwaukee, Seattle, and St. Paul, compared with
0.7% to 2.6% in cities without such programs (CDC,
2000). Other data from various city and state reports
indicate that only 40% of all Asian-Pacific Islander
children in the United States ages 7 to 18 years have
completed their HepB series.?* This low vaccination
rate in a group at high risk for HBV infection indi-
cates a compelling need for continued efforts to reach
these children.

CONCLUSIONS

The impact of our interventions illustrates 2 effec-
tive approaches, media education and community
mobilization strategies, for community-based orga-
nizations and public health departments to reach
Vietnamese-American immigrant populations. Fur-
thermore, such interventions can prove both cost-
effective and cost-beneficial ?>* The results pre-
sented here provide support for further work
nationwide to boost very low hepatitis B vaccination
rates among Vietnamese-American children.
Catch-up hepatitis B vaccination programs should
merit the highest priority for these children. It is
imperative to implement effective interventions now
so that hepatitis B infection and its sequelae can be
averted in this generation of Vietnamese-American
children, thereby breaking the cycle of transmission
to the next generation.
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