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Abstract
Objective—To ascertain the cost-effectiveness and benefit-cost ratios of 2 public health campaigns
conducted in Dallas and Houston in 1998–2000 for “catch-up” hepatitis B vaccination of Vietnamese-
Americans born 1984–1993.

Design—Program evaluation.

Setting—Houston and Dallas, Texas.

Participants—A total of 14 349 Vietnamese-American children and adolescents.

Interventions—Media-led information and education campaign in Houston, and community
mobilization strategy in Dallas. Outcomes were compared with a control site: Washington, DC.

Main outcome measures—Receipt of 1, 2, or 3 doses of hepatitis B vaccine before and after the
interventions, costs of interventions, cost-effectiveness ratios for intermediate outcomes, intervention
cost per discounted year of life saved, and benefit-cost ratio of the interventions.

Results—The number of children who completed the series of 3 hepatitis B vaccine doses increased
by 1176 at a total cost of $313 904 for media intervention, and by 390 and at $169 561 for community
mobilization. Costs per child receiving any dose, per dose, and per completed series were $363, $101,
and $267 for media intervention and $387, $136, and $434 for community mobilization, respectively.
For media intervention, the intervention cost per discounted year of life saved was $9954 and 131
years of life were saved; for community mobilization, estimates were $11 759 and 60 years of life.
The benefit-cost ratio was 5.26:1 for media intervention and 4.47:1 for community mobilization.

Conclusion—Although the increases in the number of children who completed series of 3 doses
were modest for both the Houston and Dallas areas, both media education and, to a lesser degree,
community mobilization interventions proved cost-effective and cost-beneficial.

Keywords
cost-effectiveness analysis; benefit-cost analysis; hepatitis B vaccination; media education;
community mobilization; Vietnamese-Americans

Reprint requests to (F.Z.) National Immunization Program, CDC, 1600 Clifton Road NE, Mail stop E-52, Atlanta, GA 30333. E-mail:
faz1@cdc.gov.

NIH Public Access
Author Manuscript
Pediatrics. Author manuscript; available in PMC 2006 October 18.

Published in final edited form as:
Pediatrics. 2003 June ; 111(6 Pt 1): 1289–1296.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



ABBREVIATIONS
HBV, hepatitis B virus; HepB, hepatitis B vaccine; VFC, Vaccines for Children; ACIP, Advisory
Committee on Immunization Practices; CDC, Centers for Disease Control and Prevention; API,
Asian and Pacific Islander; VCHPP, Vietnamese Community Health Promotion Project; CE, cost-
effectiveness

Hasymptomatic,epatitis B virus (HBV) infection is most often acute, and resolves without
serious long-term effects.1 However, 70% to 90% of infants infected at birth, 30% to 50% of
children infected between 1 year and 5 years, and 5% to 10% of people infected after the age
of 7 years will develop chronic HBV infection, which often results in chronic hepatitis,
cirrhosis, or primary hepatocellular carcinoma.1 Studies have shown that 1 of every 4 people
with chronic HBV infection eventually dies of cirrhosis or liver cancer.2 Among children in
the United States, HBV infection disproportionately affects those in Asian and Pacific Islander
(API) populations, including Vietnamese.3–9 Among US Viet-namese adults, the prevalence
of those ever infected with HBV is as high as 80%10 compared with 3.8% in US whites.9
Studies also have documented chronic HBV infection rates ranging from 7% to 14%11–14
among US Vietnamese adults compared with 0.2% in US white adults.15 Vietnamese-
American males have the highest liver cancer incidence rate of any racial/ethnic group (41.8
per 100 000), 11 times that among white males,16 and 80% of their liver cancers are caused
by HBV infection.17

Hepatitis B vaccination of API infants and children was first recommended in 1982 by the US
Public Health Service Advisory Committee on Immunization Practices (ACIP) as a 3-dose
series administered over 6 months.18 By 1995, fewer than 10% of the estimated 1 million API
children in the United States born in 1984 through 1993 had received the hepatitis B vaccine
(HepB) 3-dose series.3 Consequently, in October 1995, “catch-up” vaccination for most API
children born after 1983 was recommended.3 In 1997, the ACIP recommended universal
vaccination of all children through age 18. These and other increasingly stronger ACIP
recommendations have made it easier to provide HepB to API children in the United States.
However, effectively conveying the message that HBV infection is a serious problem that can
be easily prevented by 3 doses of vaccine to parents of many different cultural and language
groups and their physicians, has been a difficult and slow process.19

A previous study of a hepatitis B catch-up vaccination program among an ethnically diverse
community of APIs in Philadelphia found that their catch-up intervention was cost-effective
and cost beneficial, although the increase in coverage was modest.20 This Philadelphia
intervention was conducted in 2 communities with a diverse Southeast Asian population and
primarily used community outreach with some donated media assistance. The intervention
used a personalized approach in that the investigators formed a registry with the names and
addresses of each targeted child and used in-home education and vaccination to accomplish
their goals.

In this article, we document the cost-effectiveness (CE) and the benefit-cost ratios of a federally
funded project designed to raise hepatitis B vaccination coverage among 1 API ethnic group
—Vietnamese-Americans—in the Houston and Dallas areas using 2 types of intervention.
21–23 One intervention was a community mobilization strategy similar to most local public
health interventions without a professionally developed media campaign. A coalition of local
leaders conducted educational outreach via registration of physicians as Vaccines for Children
(VFC) providers, distribution of referral lists of VFC providers, distribution of health education
brochures, health fairs, targeted mailings, educational presentations, and use of free local
media. The other intervention was media education that relied only on a professionally
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developed advertising campaign with billboards, prime-time radio spots, newspaper articles
and ads, brochures and calendars, and telephone hot-line. As reported elsewhere, both
intervention strategies resulted in statistically significantly increased vaccination coverage
among Vietnamese-American children aged 3 to 18 years and increased their parents’
knowledge about hepatitis B.23

Since 1994 when the first ACIP catch-up recommendation was made, the Centers for Disease
Control and Prevention (CDC) had monitored progress using the birth cohorts 1984–
1993.24 Thus, we chose to confine our economic evaluation to these birth cohorts. The 1984–
1993 birth cohorts are a subset of the cohorts analyzed in our companion epidemiology article.
23

Here our economic focus is on intervention-related costs, such as vaccine/administration fees,
parent time lost, personnel costs, and subcontractor payments. Other important costs and
benefits, such as preventing pain and suffering among family and friends of the ill patient are
difficult to quantify, and are not included here. Our analyses and conclusions here must be
viewed in this context.

METHODS
Study Sites

The Vietnamese Community Health Promotion Project (VCHPP, also known as Suc Khoe La
Vang! Health is Gold!) at the University of California, San Francisco conducted the “Promoting
Hepatitis B Catch-up Immunizations Project” between April 1998 and March 2000. The
VCHPP conducted a media education campaign in the Houston metropolitan area (Harris and
Fort Bend Counties) and a community mobilization campaign in the Dallas metropolitan area
(Dallas and Tarrant Counties). The VCHPP subcontracted with community-based Vietnamese-
American organizations in both intervention sites: the Research Development Institute in
Houston and the East Dallas Counseling Center. No other promotional hepatitis B vaccination
efforts for Vietnamese-American children were conducted in the Houston and Dallas areas
before or during the interventions. The control site, chosen because of all available US sites it
was the most comparable in demographics and size to the intervention sites, was the
Washington, DC metropolitan area (the District of Columbia; Fairfax County and the City of
Arlington, VA; and Prince Georges County and Montgomery County, MD).

Study Population
The study population consisted of ~1200 families of 8692 Vietnamese-American children who
were born between 1984 and 1993 residing in the Houston area in 1998, and 5657 in the Dallas
area. Pre- and postintervention hepatitis B vaccination coverage rates were ascertained by
conducting computer-assisted telephone interviews with random samples of Vietnamese
households in each of the 3 study sites in the spring of 1998 and between April 2000 and March
2001.21,23 The preintervention surveys showed that 50% of the children were born outside
the United States, 40% of parents had less than a high school education, 25% lived below the
poverty line, and most demonstrated the need for HBV-related education. Approximately 50%
of parents said they knew nothing about HBV, and 77% did not know that vaccine was available
at no cost.21

Media Intervention Campaign in the Houston Area
Between April 1998 and March 2000, the VCHHP organized a Vietnamese-language media
campaign and distributed information though outdoor billboards, radio ads, print ads and news
articles, brochures, calendars, and a telephone hotline. The content of this campaign was
reviewed in focus groups before the start of the campaign. Campaign messages with meaningful
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cultural symbols were posted on billboards in Vietnamese commercial and residential areas
for 41 billboard-months. The presence of the billboards was publicized through press releases,
radio spots, and print ads.

Campaign radio spots were aired on 2 Vietnamese-language radio stations (Voice of Vietnam
and Little Saigon). Eight 30- to 60-second Vietnamese spots were aired 3663 times over 15
months in the daytime and early evenings. The campaign had 10 advertisements and 6 articles
published in 5 local Vietnamese newspapers with a combined circulation of 5000.

Using print media, the campaign distributed 6000 26-page, 4-color ink, glossy paper,
Vietnamese-language educational booklets and 8000 special calendars with hepatitis B
information at Vietnamese Buddhist temples, churches, community festivals, physicians’
offices, housing complexes, and supermarkets. A telephone hotline staffed by the Vietnamese-
American Community Health Network at Research Development Institute answered questions
about hepatitis B, immunizations, and other health topics.

Community Mobilization Interventions in the Dallas Area
VCHPP conducted a community mobilization campaign in Dallas with the assistance of a
subcontractor, East Dallas Counseling Center. A coalition of Vietnamese groups in Dallas was
formed. Its 19 members included representatives from health care, public health, education,
business, community-based organizations, and press, as well as veterans, seniors, and
researchers. They met quarterly and worked through 3 subcommittees—advisory, planning,
and outreach—and had a full-time bicultural Vietnamese-American project coordinator. They
developed an action plan to raise hepatitis B awareness and increase vaccination rates.

The coalition members conducted outreach to doctors’ offices, clinics, churches, temples,
schools, day-care centers, Special Supplemental Nutrition Program for Women, Infants and
Children sites, Aid to Families With Dependent Children sites, service organizations, other
Vietnamese-American community-based organizations, and public housing blocks with large
proportions of Vietnamese-American residents. The campaign encouraged 6 Vietnamese
physicians to enroll in the federal VFC Program. The coalition provided Vietnamese parents
with referral lists of all VFC providers through the community-based organizations, and at
health fairs, markets, and shopping centers.

The coalition distributed health education brochures and pamphlets through health fairs,
mailings, educational presentations, and free local media. They mailed and handed out 5300
bilingual hepatitis B brochures and pamphlets. Coalition members assisted in organizing 13
health fairs for Vietnamese-Americans in shopping centers, community centers, churches,
temples, lunar New Year events, mid-autumn festivals, and Christmas events. Members made
8 oral presentations at health fairs and Vietnamese-American community-based organization
meetings. Every Sunday, staff made presentations at Vietnamese Buddhist temples, churches,
and language schools. Staff visited Vietnamese families at home and served as translators twice
a week at 2 community clinics to help children receive vaccinations. Staff solicited donations
from charitable organizations, companies, and local businesses to offer “prizes” to kids who
received vaccinations. Three Vietnamese-language newspapers printed 8 news articles and 8
announcements about the campaign. Vietnamese Public Radio and the Vietnamese
Broadcasting Network Radio interviewed the coalition chair and staff twice and broadcast 8
announcements 3 times daily just before the health fairs and community events.

Estimation of Doses Administered
The sampling criterion used in this article is similar to those used in the secondary analysis of
the companion article,23 and provides a conservative estimate of coverage. Children whose
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parents and provider(s) did not have a written vaccination record showing dates for hepatitis
B vaccination were counted as not receiving the vaccine. We compared estimates of raw
changes in rates of children who completed the series of 3 doses (HepB3) for each age group
in both Houston and Dallas, and then applied the rate changes to the population to estimate the
number of doses administered in both sites.

Measurement of Intervention Costs
Intervention costs included vaccine and associated administration, parent time lost,
subcontractor payments, and VCHPP personnel costs. Although the work of volunteers in
Dallas did not cost the program anything, the worth of their time was estimated and included
in the analysis. Also included were the media and billboards purchase costs in Houston. The
contractual costs and personnel time spent on this project were collected quarterly. Contractual
costs included personnel of local agency, travel, supplies, freight/postage, and other operating
expenses. Personnel costs included salary and benefits.

At the time of the intervention, the federal contract and private sector prices for HepB were
$9.00 and $22.285 per dose, respectively. The distributions of publicly purchased versus
privately purchased vaccine were derived from the CDC VACMAN database25 and voluntary
manufacturers’ reports to CDC (CDC, unpublished data, 2000). Approximately 42.9% of these
doses were purchased by public funds and 57.1% by private providers in Texas. Approximately
36% of publicly purchased HepB were administered by private providers in Dallas and 48%
in Houston (CDC, National Immunization Survey, 2001). The administration cost for
vaccination during a visit to a public clinic was estimated at $5 (CDC, Houston mobile clinic
study, unpublished data, 2000). In the private sector, the estimated administration cost was
$15.09 (in 1995 dollars).26 Other costs of vaccination include the caregiver’s travel to the
clinic at $3.50, and 2 hours time off from work to take the child for vaccination. We assumed
that 85% of the caregivers were female,27 and the average wage for these caregivers was $8.25
per hour. All costs are estimated from societal perspective and are reported in 2000 dollars.

CE Analysis of Intermediate Outcomes
To examine the CE of intermediate outcomes, 4 CE ratios were calculated: intervention cost
per child receiving any dose, cost per dose delivered, cost per completed series of 3 doses, and
cost per additional child rendered seroprotected (antibodies to hepatitis B surface antigen of
≥10 mIU/mL). Similar to the method used by Deuson et al,20 the CE ratios were calculated
as:

CE = Intervention cost
Health outcome .

Seroprotection rate for receipt of only the first dose (HepB1) was assumed to be 50%.5,28–
32 Accepted estimates of second- and third-dose seroprotection rates are 85% and 95%,
respectively.5,28–32 To estimate the number of recipients rendered immune, a proportion of
each of 3 groups of vaccine recipients were summed. Recipients who received only the first
dose were multiplied by 0.50, those who received only 2 doses by 0.85, and those who received
all 3 doses by 0.95. We performed sensitivity analysis to see the effect of the assumptions for
the first-dose seroprotection rate with 20% or 35%.

CE and Benefit-Cost Analysis of Lifetime Outcomes
Measures of long-term outcomes are vital for understanding if money invested in an
intervention will be repaid by benefits that accrue over years. We quantified long-term
outcomes in 2 ways: intervention cost per discounted year of life saved, and benefit-cost over
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the life expectancy of the children in this population, when costs of HBV infections or costs
savings from averted infections would become apparent.

Using a discount rate provides a method of adjusting the value of receiving benefits today
versus receiving benefits in the future, or of incurring costs in the present versus incurring costs
in the future. For example, a dollar that an individual receives this year is worth more than a
dollar that is received 10 years from now, because this year’s dollar can be invested so that in
10 years’ time it will be worth more than a dollar. Therefore, if discounted at 3%, the value of
1.00 dollar received 10 years from today would equal 0.74 dollar received today. The discount
rate is not related to inflation.33

We computed the base-case estimate of intervention cost per discounted year of life saved and
benefit-cost ratio, using a 3% discount rate34 and an estimated 60% whole-life infection rate
among Vietnamese-Americans. This discount rate is the standard used for economic analysis
in the United States, and this rate of infection is estimated to be within the conservative range
of rates likely to prevail among first-generation immigrant Vietnamese-American children in
unvaccinated populations.

The benefits were quantified through the following assumptions: 60% of infections are
asymptomatic, and 15% of persons infected in late childhood or as adolescents are at risk of
chronic liver disease.

The costs for the treatment of the patients with HBV infection included direct (medical) and
indirect (work loss) costs. Direct medical costs included the inpatient, outpatient, laboratory,
radiologic, drug, and liver transplantation costs for HBV infection. Indirect costs included loss
of earnings for HBV-related illness and for premature mortality caused by HBV infection.

All cost data in the model came from the Bureau of Labor Statistics, the Bureau of the Census,
the Medstat Marketscan database, refereed publications, interviews of experts in the field, and
CDC data.35–38 We used a modified spreadsheet program (Bencost HepB model) developed
at the CDC and based on the work of Margolis et al.5 In this model, we considered vaccination
age and whole-life infection risk to estimate the risk of children in the different age groups
who were unvaccinated or partially vaccinated.

To calculate intervention cost per discounted year of life saved for each intervention site, the
total intervention costs incurred in each site were divided by the discounted years of life saved
by the intervention. The present value (net saving) is the sum of the discounted benefits from
the intervention minus the sum of the discounted costs of the intervention. To calculate benefit-
cost ratio, the discounted benefits was divided by discounted costs incurred in the intervention
in each area.

We then performed sensitivity analyses to explore the effect of the assumptions for discount
rate and infection rate. We computed ratios for all combinations of 3% and 5% discount rates
and 30% to 75% rates of infection, at increments of 15%. We used a broad range of infection
rates to account for the potential variability resulting from differences in baseline vaccination
levels, risk levels, and different ages at immigration. Because the percentage of vaccines
administered by the private sector is increasing, we also explored the impact on CE and benefit-
cost ratios of conducting such a project at private sector prices.
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RESULTS
Doses Administered

At the end of the intervention, the number of children receiving any dose increased by 865
(from 1953 [22.5%] to 2818 [32.4%]) in the media intervention (Houston) area and 437 (from
1181 [20.9%] to 1618 [28.6%]) in the community mobilization (Dallas) area (Table 1). During
the intervention, it is estimated that 3116 doses of HepB were administered to children born
1984–1993 in the media (Houston) area and 1243 doses in the community mobilization (Dallas)
area.

The number of children who completed the series of 3 doses (HepB3) increased in birth cohorts
1984–1993, by 1176 (13.5%) for the media intervention site(Houston), 390 (6.9%) for the
community mobilization site (Dallas), and 0 (0%) for the control site (Washington, DC area).
We based our cost and benefit calculations of the interventions in the Dallas and Houston areas
on the relative increase in estimated doses delivered, and vaccination coverage levels.

Numbers of doses administered for each 1998 age group are shown in Fig 1. The majority of
doses administered during the interventions in the Houston and Dallas areas were to those 9
years old and older (born before 1990). We evaluated the receipt of HepB1 by month and by
quarter over the length of the interventions using a Cochran-Armitage Trend Test and found
no statistically significant differences between intervention cities and the control city.

If we assume seroprotection is 95%, 85%, and 50% for doses 3, 2, and 1, the estimated number
of additional immune children is 926 (10.7%) by media intervention and 403 (7.1%) by
community mobilization.

Intervention Costs
Total intervention and vaccination costs were $313 904 for the media intervention site
(Houston) and $169 561 for the community mobilization site (Dallas) (Table 2). The majority
of the costs in the Houston area were vaccination costs ($160 581, 51.2%). In the Dallas area,
the majority of the costs were personnel cost (personnel at VCHPP + personnel at local agency
+ volunteers, $91 380, 53.9%), but vaccination costs were 37.3% of the total.

CE of Intermediate Outcomes
The intervention cost per child receiving any dose, cost per dose delivered, cost per completed
series, and cost per additional child rendered seroprotected were $363, $101, $267, and $339
for media intervention, and $387, $136, $434, and $420 for community mobilization,
respectively. Under the assumptions of 20% and 35% first-dose seroprotection rates, the costs
per additional child rendered seroprotected were $317 and $328 for media intervention, and
$427 and $424 for community mobilization, respectively.

CE Analysis and Benefit-Cost Analysis of Lifetime Outcomes
In the base-case analysis (60% rate of infection and 3% discount rate), years of life saved by
media intervention were 131 and by community mobilization were 60; the intervention cost
per discounted year of life saved was $9954 for the media intervention and $11 759 for the
community mobilization. The net saving was $1336,667 by the media intervention and $588
184 by the community mobilization. Benefit-cost ratio was 5.26 for the media intervention and
4.47 for the community mobilization (Table 3).

In the sensitivity analyses, years of life saved ranged from 65 to 163 for the media intervention,
and from 30 to 75 for the community mobilization, as the assumed rate of infection increased
from 30% to 75%. The intervention cost per discounted year of life saved ranged from $7963
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(75% rate of infection, 3% discount rate) to $45 035 (30% rate of infection, 5% discount rate)
for the media intervention and from $9407 to $53 583 for the community mobilization (Table
3). The benefit-cost ratios range from 1.32:1 (30% rate of infection, 5% discount rate) to 6.57:1
(75% rate of infection, 3% discount rate) for the media intervention, and from 1.11:1 to 5.59:1
for the community mobilization. All of these benefit-cost ratios are over the threshold point
(1.0) where benefits cover costs exactly. Assuming that 100% of the vaccines were purchased
at the higher private sector price, the discounted cost per discounted year of life saved for the
base-case analysis was $11 655 for the media intervention and $13 244 for the community
mobilization, and the benefit-cost ratio was 4.49:1 for the media intervention and 3.97:1 for
the community mobilization.

DISCUSSION
This analysis indicates that both interventions, media intervention in Houston and community
mobilization in Dallas, were cost-effective and cost-beneficial. However, the community
mobilization was more labor-intensive, and had lower impact on coverage. The media
intervention was more expensive, but appears to be slightly more cost-effective and cost-
beneficial. Therefore, media education specifically targeted to the Vietnamese community is
highly recommended as an effective intervention to boost the very low hepatitis B vaccination
coverage among Vietnamese-American children and adolescents. However, since we did not
investigate other potential benefits of the community mobilization (such as developing a
network of community-based groups and capacity building), we cannot exclude the possibility
that community mobilization may have more long-term benefits in addition to raising hepatitis
B vaccination levels.

When education, outreach, and planning costs are held constant, examining each aspect of the
costs suggests that if more children completed the 3-dose series, cost per completed series
would decline appreciably, because ~49% of the costs of the intervention in Houston and 63%
in Dallas were not related to vaccination itself. If higher coverage was achieved (90% receiving
at least 1 dose, 80% at least 2 doses, and 70% all 3 doses) for both areas in the base-case
scenario, model simulations (not shown here) suggest that 794 years of life would be saved in
the media intervention area and 555 years in the community mobilization area, that the cost
per discounted year of life saved would be $5300 for the media intervention and $5034 for the
community mobilization intervention, and that the benefit-cost ratio would likely be 10.01:1
for the media intervention and 10.58:1 for the community mobilization intervention.

Economic analyses of projects such as this are important because results can help policy makers
compare programs to maximize return on investment by selecting the most effective programs.
In general, costs for these interventions compare favorably to other life-saving health
interventions, despite a relatively low increase in HepB coverage. Tengs et al39 reported the
CE of 587 life-saving interventions in the United States. The median medical intervention cost
per year of life saved was $19 000 (no net savings). Hence, while the interventions appear
modest by some measures (eg, 1176 more children completed the HepB series by media
intervention [Houston] and 390 by community mobilization [Dallas]), these interventions
result in net savings; therefore, they compare very favorably with other medical interventions.

Sensitivity analyses are important for testing how strongly the outcomes depend on
assumptions. This is particularly useful in cases where input values cannot be precisely defined.
In this study, because all the ratios calculated in the sensitivity analyses show a net benefit, we
conclude that model results are not qualitatively affected by differing assumptions about
discount and infection rates.
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Although this analysis results from the accurate measurement of all program costs and reflects
the epidemiologic conditions prevailing in Houston and Dallas, caution should be exercised in
comparing this study with others. For example, we calculated ratios using years of life saved,
rather than quality-adjusted life years,40 because it is very difficult to obtain reliable health
utilities used in calculating quality-adjusted life years for measuring the different health states
of chronic hepatitis B patients. In addition, we did not consider the cost of adverse events
attributable to vaccination (because these are rare),41 nor did we use estimates of wage and
workforce participation rates specific to the Houston and Dallas areas. Analyses of similar
programs that use dissimilar methods or sources of data may have limited comparability.

In this article, we limited our population to those born 1984–1993 to keep it similar to other
studies assessing progress with API hepatitis B catch-up.20,24 Because this differs from the
broader age inclusion criterion in our companion article,23 it might underestimate the benefits
of the interventions. In addition, the use in this article of a sampling criterion similar to the
secondary analysis of our companion article resulted in our finding the media intervention in
Houston to be the more cost-effective. If we had used the same sampling criteria as used in the
companion article’s primary analysis, we would have found the community mobilization to be
the more cost-effective of the 2 interventions (data not shown). However, for the economic
analysis, we thought it more appropriate to use the sampling criterion that includes all the
children to estimate coverage.

Keeping in mind the cautions mentioned above, the CE of these catch-up hepatitis B
vaccination efforts may be compared with those conducted in Philadelphia.20 Both projects
focused on API populations; however, there are a number of differences in methods and
analyses. We included parental time lost and travel costs for vaccination in the current analysis.
Had we omitted these costs, the benefit-cost ratios would be 6.56:1 for the media intervention,
and 5.24:1 for the community mobilization. However, both of these ratios are still lower than
the benefit-cost ratio (8.80:1) seen in Philadelphia. This may be because the Philadelphia target
age group did not include high school-aged adolescents, the intervention used a vaccination
registry of all targeted children allowing for tracking/reminder/recall activities for each child,
and the investigators provided family-specific transportation/translator and in-home education
and vaccination services.20

The findings presented here may be applied to similar catch-up hepatitis B vaccination
programs among API. There are many smaller outreach and vaccination programs being
conducted in the major metropolitan areas of the United States that include community
coalitions and media outreach at a less intensive level. Their benefits most likely outweigh
their more modest costs as well. The community mobilization conducted in this project has
likely been duplicated in other places. However, the media campaign in this project was unique
to the study, implemented without other types of community outreach, and more professional
than what has been done or is likely to be done in other places. Its impact is thus difficult to
compare to that of other media interventions that are often combined with community outreach
activities. The findings here do indicate that media alone would be cost-effective for others to
do if they can spend the funds necessary.

Recent published articles suggest that the measurable impact of most public health
interventions is usually relatively small, and often statistically non-significant.42–44 In this
instance, the interventions produced statistically significant increases in complete vaccination
coverage (in 24 months, 1176 [13.5%] completed the series of 3 HepB doses with media
intervention and 390 [6.9%] with community mobilization), and their impact was both cost-
effective and cost-beneficial. Nationwide in cities with relatively high concentrations of APIs,
media education and community mobilization could be adopted to substantially increase API
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childhood and adolescent hepatitis B vaccination coverage in the next few years. Using these
2 methods together may result in even more cost-effective and cost-beneficial outcomes.
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Fig 1.
HepB doses administered by age of child for Vietnamese children in the media (Houston) and
community mobilization intervention (Dallas) areas, 1998–2000.

Zhou et al. Page 13

Pediatrics. Author manuscript; available in PMC 2006 October 18.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Zhou et al. Page 14
TA

B
LE

 1
Es

tim
at

ed
 C

ha
ng

es
 in

 N
um

be
r o

f H
ep

B
 D

os
es

 R
ec

ei
ve

d 
by

 V
ie

tn
am

es
e 

C
hi

ld
re

n 
B

or
n 

19
84

–1
99

3 
B

ef
or

e 
an

d 
A

fte
r a

 M
ed

ia
 In

te
rv

en
tio

n 
(H

ou
st

on
, T

X
)

or
 C

om
m

un
ity

 M
ob

ili
za

tio
n 

In
te

rv
en

tio
n 

(D
al

la
s, 

TX
) W

as
 C

on
du

ct
ed

, V
ie

tn
am

es
e 

A
m

er
ic

an
 H

ep
at

iti
s B

 C
at

ch
-u

p 
Pr

oj
ec

t, 
19

98
–2

00
0

M
ed

ia
 In

te
rv

en
tio

n 
(H

ou
st

on
) N

 =
 8

69
2

C
om

m
un

ity
 M

ob
ili

za
tio

n 
In

te
rv

en
tio

n 
(D

al
la

s)
 N

 =
 5

65
7

D
os

e 
N

o.
Pr

ei
nt

er
ve

nt
io

n 
19

98
Po

st
in

te
rv

en
tio

n 
20

00
M

ar
gi

na
l D

os
es

Pr
ei

nt
er

ve
nt

io
n 

19
98

Po
st

in
te

rv
en

tio
n 

20
00

M
ar

gi
na

l D
os

es

1st
 d

os
e

19
53

28
18

86
5

11
81

16
18

43
7

2n
d 

do
se

15
67

26
42

10
75

97
6

13
92

41
6

3r
d 

do
se

12
38

24
14

11
76

80
1

11
91

39
0

To
ta

l n
o.

 o
f

do
se

s
47

58
78

74
31

16
29

58
42

01
12

43

Pediatrics. Author manuscript; available in PMC 2006 October 18.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Zhou et al. Page 15

TABLE 2
Costs of Media Intervention (Houston) and Community Mobilization Intervention (Dallas) Including
Vaccination, Vietnamese American Hepatitis B Catch-up Project, 1998–2000

Item Media Intervention(Houston) Community Mobilization Intervention(Dallas)

Direct intervention costs
 Media $138 412 $0
 Personnel at VCHPP $6453 $10 390
 Personnel at local agency $7589 $71 956
 Volunteers’ time $0 $9034
 Other costs* $869 $14 896
 Subtotal $153 323 $106 276
Vaccination costs
 Vaccine $51 672 $20 631
 Administration $46 600 $17 776
 Parents time lost $62 309 $24 878
 Subtotal $160 581 $63 285
Total $313 904 $169 561

*
Other costs include travel, supplies, freight/postage and other operating expenses.
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