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Colorectal cancer (CRC) is the fourth most
common cancer in the United States1 and the
third most common among both Vietnamese
men and women in California.2 Asian Amer-
icans have lower CRC screening rates than do
non-Hispanic Whites, and there is variation in
screening rates among Asian Americans.3

CRC screening is effective at reducing mor-
tality both by removing premalignant polyps
and detecting early cancers.4–9 The US Pre-
ventive Services Task Force recommends
a fecal occult blood test (FOBT), sigmoidos-
copy, or colonoscopy for adults, beginning at
age 50 years and continuing until age 75
years.10

Despite these recommendations and the
effectiveness of CRC screening, screening
rates remain low. Among Americans aged 50
years or older, only 18.7% had an FOBT
during the preceding year and only 50.6%
had a sigmoidoscopy or colonoscopy during
the preceding 10 years.11 Vietnamese Ameri-
cans have lower CRC screening rates than do
non-Hispanic Whites and some other Asian
Americans.3,12–14 In California, the proportions
who have ever had an FOBT, ever had a sig-
moidoscopy or colonoscopy, had an FOBT in the
past year, and had a sigmoidoscopy or colonos-
copy in the past 5 years are significantly lower
among Vietnamese Americans (29%, 36%,18%,
and 34%, respectively) than among non-His-
panic Whites (58%, 57%, 26%, and 52%,
respectively).14

Vietnamese Americans are 1 of the fastest-
growing US populations. From 1990 to 2000,
their numbers grew by 83%, from 614547
to 1122528.15,16 Those aged 50 years and
older were almost all born in Vietnam and
maintain their traditional culture and lan-
guage.17 Vietnamese Americans are relatively
poorer, more socially and economically dis-
advantaged, more medically underserved, and

have more language barriers than do non-
Hispanic Whites. Compared with non-His-
panic Whites nationally, Vietnamese are twice
as likely to be living below the poverty level
(16% versus 9%) and have only about two
thirds the per capita income ($15655 versus
$23918). In addition, 31% of Vietnamese
Americans speak English not well or not at all
and 46% of Vietnamese households are lin-
guistically isolated (have no one aged 14 years
or older who speaks English at least very
well).18 In Santa Clara County, California, Viet-
namese aged 50 to 74 years are significantly
more likely not to have graduated from college
(74% versus 53%), to be uninsured (11% versus
2%), to be unemployed or a homemaker (29%
versus 12%), and to rate their health as fair or
poor (52% versus 46%) than are non-Hispanic
Whites.12 To reduce disparities in CRC screen-
ing, we conducted a controlled trial to increase
CRC screening rates among Vietnamese
Americans.

METHODS

Participants were drawn from a sampling
frame of individuals listed in the study area

telephone directories with the 37 most com-

mon Vietnamese surnames (Bui, Cao, Diep,

Duong, Dao, Dang, Dinh, Doan, Do, Ha, Hoang,

Huynh, Ho, Khuu, Lam, Le, Ly, Luong,

Luu, Mai, Ngo, Nguyen, Pham, Phan, Phung,

Quach, Quan, Ta, To, Ton, Tran, Trieu, Trinh,

Truong, Vu, Vo, and Vuong) used in previous

studies.19–24 Eligibility criteria included (1) self-

identification as Vietnamese or Vietnamese

American; (2) age 50 to 74 years; (3) residence

in Alameda or Santa Clara Counties, California,

or Harris County, Texas, and intention to stay in

the study area for the 2 years of intervention;

and (4) ability to understand either Vietnamese

or English. The adjacent California counties of

Alameda and Santa Clara comprised the inter-

vention community because it has the second
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greatest concentration of Vietnamese Americans
in the United States; has a developed Vietnam-
ese-language print, radio, and television media
market; and is close to the investigators. To
reduce intervention cross-contamination, we
chose an out-of-state community as the control
(no intervention). The control community, Harris
County, Texas, has the highest concentration
of Vietnamese Americans outside of California
and a developed Vietnamese-language media
market; a prior study20 found that the demo-
graphic characteristics of its Vietnamese resi-
dents were similar to those of Vietnamese in
Santa Clara County (mean age=41.7 years
versus 42.6 years; percentage of college grad-
uates=74% versus 72%, percentage speaking
limited English [none, poor, or fair]=77%
versus 77%).

Study Design

We used a quasi-experimental study design
and conducted pre- and postintervention sur-
veys with the same 533 participants to evalu-
ate the effectiveness of the intervention. The
surveys were pilot tested prior to implementa-
tion for quality control. From July to September
2004, we conducted a 20-minute preinter-
vention survey in either Vietnamese or English
using a computer-assisted telephone inter-
viewing system, with roughly equal numbers of
participants in each community. The sources,
questionnaire development process, and find-
ings of the preintervention survey have been

previously described.17 We conducted a 2-year
intervention immediately after the preinterven-
tion survey. The postintervention survey,
conducted from October 2006 to April 2007,
was identical to the preintervention survey,
except that the questions on birth year, gender,
number of years in United States, and ability to
speak English were not repeated. To reach
respondents, a minimum of10 call attempts were
made to active telephone numbers at different
times of day and days of the week. Each
participant received $10 for completing the
preintervention survey and $20 for the post-
intervention survey.

Theoretical Framework

The pathways framework of Hiatt et al.25

provided the theoretical basis for the interven-
tion. In applying this framework to cancer
screening26 and Vietnamese Americans,27,28

McPhee et al.27 argued that Vietnamese Amer-
icans are more likely to be screened if their
knowledge and attitudes are concordant with
screening behaviors. In this study, we chose to
focus on the public and provider pathways using
a public education and provider intervention.
As shown in Figure 1, the intervention was
designed to expose community members and
providers to media information on CRC screen-
ing (pathway A). We expected that community
members would improve knowledge, attitudes,
and beliefs through the intervention (pathway C)
and media exposure (pathway B), and that

improved knowledge, attitudes, and beliefs
would lead to increases in CRC screening rates
(pathway D). According to this framework,
knowledge, attitudes, and beliefs mediate the
effect of the intervention on CRC screening
behavior (pathways C and D), and media
exposure serves as a mediator (pathways A and
B) between the intervention and knowledge,
attitudes, and beliefs. Pathway E represents
effects of the intervention other than those
mediated by the knowledge, attitudes, and beliefs
of community members—for example, increased
recommendation of screening by Vietnamese
physicians.

Formative Research

To improve the cultural and linguistic com-
petency of the intervention, we conducted
focus groups to identify Vietnamese American
health information sources and credibility,
media use and preferences, and intervention
approaches. The focus group findings have
been previously reported.29 These findings
were used to inform the development of the
intervention, health education and promotional
materials (booklet and penlight), and media
campaign materials (6 print articles, 1 television
talk show, 14 newspaper ads, 9 radio ads, and 4
television ads). All materials were produced in
Vietnamese at a fifth-grade literacy level and
cognitively tested with 23 Vietnamese Ameri-
cans aged 50 years or older by trained bilingual
and bicultural staff.

FIGURE 1—Pathways to a framework of colorectal cancer screening among Vietnamese Americans: Alameda and Santa Clara Counties, CA, and

Harris County, TX; 2004–2007.
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Intervention

The intervention had public education and
provider components. The public education
component included a media campaign on
CRC screening, the production and distribution
of health education and promotional material,
and a hotline. We conducted the media cam-
paign using established Vietnamese-language
media outlets. We chose spokespersons in the
ads (e.g., health care providers, cancer survi-
vors, happy and healthy community members,
and Vietnamese media personalities) on the
basis of focus group participants’ recommen-
dations. We chose the media outlets based on
the Vietnamese American community’s pref-
erence as indicated in the preintervention
survey. We printed ads in 729 newspaper
issues, resulting in an estimated 5346000
consumer exposures; aired radio ads in 1323
radio spots, resulting in an estimated
26730000 consumer exposures; and broad-
cast television ads in 258 television spots,
resulting in an estimated 8515000 consumer
exposures. We produced a 32-page bilingual
booklet, Kham Ruot Gia De Song Tho (For Long
Life, Test the Colon) in 4 colors on 80-lb glossy
stock and a promotional penlight with the same
slogan. We distributed 6337 booklets and1585
penlights to the public at community sites, such
as community-based organizations, health and
human services agencies, and businesses, as
well as at community events, such as the
Vietnamese Tet Lunar New Year celebration and
health fairs. We staffed a bilingual hotline and
answered 586 calls about CRC screening.

The provider component consisted of con-
tinuing medical education seminars and distri-
bution of patient counseling materials, re-
minder items, provider training newsletters,
and DVDs. We distributed 5290 booklets and
647 reminder penlights to hospitals, clinics,
and physicians’ offices to assist health care
providers in counseling their patients and in
reminding them to keep their CRC screening
appointments. We also distributed 1000 copies
of 4 issues of provider newsletters and 500
copies of provider training DVDs to Vietnam-
ese American physicians. We held 2 continuing
medical education seminars for Vietnamese
American physicians in May and November
2005 in Santa Clara County. Forty-two physi-
cians attended the first seminar and 35

attended the second seminar. At both seminars,
most physicians were male, aged 50 years or
older, in general internal medicine or family
medicine, in solo or group private practice, and
Vietnamese medical school graduates. The sem-
inars were effective at increasing CRC knowledge
among Vietnamese American physicians.30

Measures

Outcome variables were (1) having ever had
an FOBT, (2) having ever had a sigmoidoscopy
or colonoscopy, (3) having had a screening
FOBT in the past year (defined as the calendar
year before the interview), and (4) having had
a screening sigmoidoscopy or colonoscopy in
the past 5 years. A screening FOBT, sigmoid-
oscopy, or colonoscopy was defined as having
a test specifically for screening for CRC and
not for following up symptoms or previous
abnormal test results. Sigmoidoscopy and
colonoscopy were reported together because
sizable portions of participants did not distin-
guish sigmoidoscopy from colonoscopy.
Having a sigmoidoscopy or colonoscopy within
the past 5 years was used as a measure of being
up to date because this measurement has
been used in previous studies.14

Independent variables included the follow-
ing: demographic characteristics (age [50–64,
65–74 years], gender, marital status, educa-
tion, income, employment status, years in the
United States, English fluency, and self-
perceived health status), health care access
characteristics (health insurance coverage
[private; public such as Medicare, Medicaid, or
MediCal; access to county indigent care; or
none], having a regular place of care, having
a personal doctor, and having a Vietnamese
personal doctor), knowledge (ever heard of
FOBT, ever heard of sigmoidoscopy or colo-
noscopy, and ever heard of colon polyp),
attitudes and beliefs (worrying about colon
cancer, thinking one might get colon cancer,
thinking one needs an FOBT even if feeling
healthy, thinking one needs a sigmoidoscopy or
colonoscopy even if feeling healthy, being
afraid an FOBT might find cancer, being afraid
a sigmoidoscopy or colonoscopy might find
cancer, thinking a sigmoidoscopy or colono-
scopy painful, and thinking sigmoidoscopy or
colonoscopy preparation troublesome), and
exposure to media elements regarding CRC
(having seen a booklet, having read

a newspaper article, having seen a newspaper
ad, having heard a radio ad, and having seen
a television ad). The choice of these indepen-
dent variables was based on results of prein-
tervention data analysis17 and other cancer
screening studies in this population.23,31–34

Statistical Analysis

We analyzed the data using SAS versions 9.1
and 9.2 (SAS Institute Inc, Cary, North Caro-
lina). In a retention analysis, the c2 test was
used to compare the demographic characteris-
tics of retained and nonretained participants.
The c2 test was also used to assess the
similarity of the study arms with respect to the
demographic and health care access charac-
teristics of retained participants. The effective-
ness of the intervention was first evaluated by
comparing the study arms with respect to
changes from pre- to postintervention in CRC
screening behaviors, knowledge, attitudes, be-
liefs, and exposure to media elements. The
McNemar test was used to evaluate changes
within each arm, and the z test that accounted
for pre- and postintervention correlation was
used to evaluate the differences between the
study arms. We used multiple logistic regres-
sion models with repeated measures to assess
the effects on each outcome of study arm, time
(preintervention vs postintervention), and their
interaction (representing the intervention ef-
fect), controlling for demographics and health
care characteristics.

Generalized estimating equations were used
to account for intraindividual correlation of
responses. Using the method of Baron and
Kenny,35 we performed mediation analysis for
any outcome with a significant intervention
effect. The following mediation mechanisms
were posited: (1) knowledge, attitudes, and beliefs
would mediate the effect of the intervention on
outcome, and (2) media exposure would mediate
the effect of the intervention on knowledge,
attitudes, and beliefs. Repeated-measures multi-
ple logistic regression models were used to assess
the effects of the intervention on each knowl-
edge, attitude, and belief variable; a proportional
odds model36 was used to assess the effect of the
intervention on media exposure (number of
types of media reported). The potential media-
tors were then included as independent variables
in models assessing intervention effects, as fol-
lows: (1) knowledge, attitudes, and beliefs
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were added to the outcome model, and then (2)
media exposure was added to the models of
knowledge, attitudes, and beliefs.

RESULTS

The preintervention survey response rate
was 86%.17 By postintervention, of the 894
pilot and main study participants completing
the preintervention survey, 100 respondents
had dropped out, had moved, or no longer
had a valid telephone number; 44 had dis-
connected numbers; 34 had a wrong number
or could not be found; 51 refused the sur-
vey; and 116 were not available to be inter-
viewed during the study period. A total of 549

pilot and main participants completed both
the pre- and postintervention surveys, yield-
ing a retention rate of 61%. After we excluded
16 pilot participants, 533 participants were
included in the analysis. Comparisons of the
characteristics of retained and nonretained
participants showed there was an association
with several baseline characteristics. Retained
participants were significantly more likely to
be high school or college graduates, be male,
have an income of less than $20000, have
heard of colon polyps, agree that a healthy
person needs an FOBT, agree that a healthy
person needs a sigmoidoscopy or colonoscopy,
have seen a newspaper ad about CRC, have
ever had a sigmoidoscopy or colonoscopy, and

have had a screening FOBT in the past year.
However, differences between the study arms
in retention rates were not statistically signifi-
cant.

Comparison of the demographic and health
care access characteristics of the control and
intervention study participants retained at
postintervention showed that intervention
participants were more likely to have a house-
hold income of less than $20000; to be
unemployed; to have public insurance such as
MediCal, Medicaid, or Medicare; to have
a personal doctor; and were less likely to
speak English fluently or well (see supple-
mental table, available in the online version of
this article at http://www.ajph.org). Table 1

TABLE 1—Vietnamese Americans’ Behaviors, Knowledge, Attitudes, and Beliefs Regarding Colorectal Cancer Screening and Exposure to Media

Campaign on Colorectal Cancer Screening at Pre- and Postintervention: Alameda and Santa Clara Counties, CA and Harris County, TX;

2004–2007

Measure

Control Community Intervention Community

PbPreintervention, % Postintervention, % Pa Preintervention, % Postintervention, % Pa

Behavior

Ever had FOBT 41 50 .006 57 71 <.001 .254

Ever had sigmoidoscopy or colonoscopy 37 47 <.001 44 65 <.001 .006

Had screening FOBT in past yc 21 26 .096 27 36 .003 .301

Had screening sigmoidoscopy or colonoscopy in past 5 yc 16 30 <.001 20 44 <.001 .035

Knowledge

Ever heard of FOBT 59 70 .001 52 76 <.001 .007

Ever heard of sigmoidoscopy or colonoscopy 56 68 .001 59 74 <.001 .522

Ever heard of colon polyp 56 67 .001 53 77 <.001 .006

Attitudes and beliefs

Worry about colon cancer 27 43 <.001 38 53 <.001 .833

Think might get colon cancer 29 27 .547 27 33 .056 .076

Think need FOBT even if feeling healthy 48 55 .088 48 65 <.001 .057

Think need sigmoidoscopy or colonoscopy even if feeling healthy 40 50 .010 39 60 <.001 .047

Afraid FOBT might find cancer 13 11 .446 16 10 .039 .348

Afraid sigmoidoscopy or colonoscopy might find cancer 12 10 .398 17 9 .001 .075

Think sigmoidoscopy or colonoscopy painful 30 26 .010 46 28 <.001 .001

Think sigmoidoscopy or colonoscopy preparation troublesome 38 30 .033 39 31 .026 .986

Exposure to media elements

Have seen booklet 8 17 .001 13 34 <.001 .002

Have read newspaper article 30 44 <.001 33 54 <.001 .104

Have seen newspaper ad 30 48 <.001 31 62 <.001 .01

Have heard radio ad 47 50 .458 29 60 <.001 <.001

Have seen television ad 11 17 .051 20 50 <.001 <.001

Note. FOBT = fecal occult blood test. The intervention community was Alameda and Santa Clara Counties, CA; the control community was Harris County, TX.
aP from McNemar test.
bDifference between intervention and control. P from z test (difference in change in proportion from pre- to postintervention).
cA screening test is defined as a report of having a test specifically for screening for colorectal cancer and not for following-up symptoms or previous abnormal test results.
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shows the CRC screening behaviors, knowl-
edge, attitudes, and beliefs and exposure to
media elements of Vietnamese American
participants at pre- and postintervention, by
community. The effectiveness of the inter-
vention was first evaluated by comparing the
study arms with respect to changes in CRC
screening behaviors from pre- to postinter-
vention. The differences in change between
the intervention and control groups in the
proportions of participants who reported
changes in behaviors, knowledge, attitudes,
and beliefs from pre- to postintervention were
large and statistically significant: 11 percent-
age points for having ever had a screening
sigmoidoscopy or colonoscopy, 10 percentage
points for having had a screening sigmoidos-
copy or colonoscopy in the past 5 years, 13
percentage points both for having ever heard
of FOBT and having ever heard of colon
polyps, 11 percentage points for thinking one
needs a sigmoidoscopy or colonoscopy even if
healthy, and –15 percentage points for

thinking sigmoidoscopy or colonoscopy is
painful.

Comparisons of the study arms in exposure to
media elements regarding CRC showed that the
media campaign was effective in reaching the
Vietnamese American participants in the inter-
vention community by booklets and newspaper,
radio, and television advertisements, although
not by newspaper articles. Table 2 shows mul-
tiple logistic regression models of having ever
had a sigmoidoscopy or colonoscopy. The
postintervention to preintervention odds ratio
(OR) for having ever had a sigmoidoscopy or
colonoscopy was greater in the intervention
community than in the control community
(OR=1.44; 95% confidence interval [CI]=1.03,
1.99), after control for demographic and health
care access characteristics. Having private and
public health insurance coverage was associated
with having ever had a sigmoidoscopy or colo-
noscopy. Multiple logistic regression models
for the other 3 outcome variables did not yield
significant intervention effects.

We performed mediation analysis using the
method of Baron and Kenny.35 As shown in
Table 2, when knowledge, attitude, and belief
variables were added to the multiple logistic
regression model of having ever had a sigmoid-
oscopy or colonoscopy, the OR for the interven-
tion effect variable attenuated from 1.44 to 1.20,
and 4 of the 7 knowledge, attitude, and belief
variables, including having heard of colon polyps
and thinking sigmoidoscopy or colonoscopy
painful, were significant in the predicted direc-
tion. In addition, in the regression models of
intervention on knowledge and attitudes (Table
3), intervention effects on having ever heard of
colon polyps and thinking sigmoidoscopy or
colonoscopy painful were statistically significant.
Therefore, having heard of colon polyps and
thinking sigmoidoscopy or colonoscopy painful
mediated the effect of the intervention on having
ever had a sigmoidoscopy or colonoscopy.

As shown in Table 3, when media exposure
was added to the regression model for ever
having heard of colon polyps, the OR of the
intervention effect variable attenuated from
1.87 to 1.42, and the media exposure variable
was significant. In a separate regression model,
media exposure was significantly affected by
the intervention (OR=2.95; 95% CI=2.08,
4.18). Thus, media exposure mediated the
effect of the intervention on having ever heard
of colon polyps.

DISCUSSION

Our study has several significant findings.
First, the intervention was effective at increas-
ing sigmoidoscopy or colonoscopy screening
rates among Vietnamese American men and
women. Previous studies have demonstrated
that breast and cervical cancer screening rates
could be improved among Vietnamese Amer-
ican women.23,31,33,34 The rates of having had
a screening FOBT within the past year and of
having had a screening sigmoidoscopy or colo-
noscopy in the past 5 years at preintervention
were comparable to the rates reported by Walsh
et al.13 The rate of having ever had a sigmoidos-
copy or colonoscopy at preintervention was
comparable to the rates reported by Walsh
et al.13 and Wong et al.14 Second, the effect size
on the outcome of having ever had a sigmoidos-
copy or colonoscopy was large (11 percentage
points). We were not able to observe significant

TABLE 2—Multiple Logistic Regression Models of Vietnamese Americans Having Ever Had

Sigmoidoscopy or Colonoscopy: Alameda and Santa Clara Counties, CA, and Harris County,

TX; 2004–2007

Variables

Basic Outcome Model,

OR (95% CI)

Mediator Model,

OR (95% CI)

Intervention effect 1.44* (1.03, 1.99) 1.20 (0.85, 1.69)

Health insurance coverage

Have private insurance 2.15* (1.42, 3.27) 2.04* (1.34, 3.12)

Have public insurance 1.72* (1.15, 2.57) 1.67* (1.10, 2.52)

Have access to county indigent care 1.02 (0.64, 1.61) 0.99 (0.61, 1.60)

Have regular place of care 1.32 (0.99, 1.75) 1.24 (0.92, 1.67)

Have personal doctor 1.32 (0.87, 2.00) 1.38 (0.88, 2.15)

Have Vietnamese personal doctor 0.83 (0.58, 1.18) 0.78 (0.53, 1.15)

Knowledge, attitudes, and beliefs

Have heard of colon polyps NA 1.73* (1.32, 2.27)

Worry about colon cancer NA 0.97 (0.75, 1.26)

Think might get colon cancer NA 1.43* (1.09, 1.88)

Think need sigmoidoscopy or colonoscopy even if feeling healthy NA 1.11 (0.87, 1.40)

Afraid sigmoidoscopy or colonoscopy might find cancer NA 0.72 (0.50, 1.04)

Think sigmoidoscopy or colonoscopy painful NA 0.68* (0.52, 0.90)

Think sigmoidoscopy or colonoscopy preparation troublesome NA 1.46* (1.14, 1.87)

Note. CI = confidence interval; NA = not applicable to the basic outcome model; OR = odds ratio. Both the basic outcome
model and the mediator model included terms for time, place, and intervention effect and adjusted for age (50–64, 65–74
years), gender, marital status, education, income, employment status, years in the United States, English fluency, health
status, and having health insurance coverage, a regular place of care, a personal doctor, and a Vietnamese personal doctor.
The Mediator Model also included knowledge, attitude, and belief variables.
*P < .05.
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effects for up-to-date behaviors involving sig-
moidoscopy or colonoscopy, possibly because
we did not follow the study participants long
enough for them make these behavior changes
(the intervals for sigmoidoscopy and colonoscopy
are 5 and 10 years, respectively). Future studies
should have intervention and observation pe-
riods long enough for participants to be able to
make these behavior changes. Increasing public
and private insurance coverage would likely
improve screening in this population. Third, CRC
screening behavior changes did not occur as
a direct result of the intervention but through
intermediary steps involving media exposure and
knowledge and attitudes.

This study’s strengths lie in its formative
research, cultural and linguistic competency,
and analytical methods. Focus group research,
cognitive testing, and the development of ma-
terials in-language (i.e., in the participants’
native language) and at low literacy levels
improved the cultural and linguistic compe-
tency of the intervention. Mediation analyses
elucidated the pathways from intervention to
behavior changes.

There are limitations to this study. First, the
listed surname sample excluded households
that did not have telephones or had unlisted
telephone numbers. Second, the results of this
study may not be generalizable to all Viet-
namese in the United States, because the
sample was drawn from 2 urban areas with
high concentrations of Vietnamese Americans.
Third, screening out persons who anticipated
moving from the study areas in the next 2 years
introduced a systematic bias against more

mobile individuals. Fourth, the retention anal-
ysis revealed that retained participants had
several characteristics favorable to CRC
screening compared with nonretained partici-
pants; this fact may reduce the external validity
of the findings.

Fifth, the study was not able to tease out the
comparative effectiveness of each subtype of
intervention (e.g., public education versus pro-
vider). Different mechanisms may be operating
for different intervention components. How-
ever, prior research among Vietnamese Amer-
icans shows the effectiveness of a multifaceted
intervention on cancer screening.22,23 Sixth,
our measure of knowledge (having heard of
colon polyps) was extremely limited. Seventh,
secular trends—that is, exogenous changes at
work in the communities, such as the natural
diffusion of colorectal cancer screening—may
have been stronger in the intervention area than
in the control area, thereby inflating the apparent
intervention effect. Eighth, testing (Hawthorne)
effects (i.e., the effects of repeating the same
questions) may have overestimated responses in
the postintervention survey. However, secular
trends and testing effects influenced both study
arms. Analyses comparing the study arms for
change between pre- and postintervention sur-
veys and multivariate analyses accounted for
these effects. Because this was not a randomized
trial, there is always the possibility that secular
trends in the intervention area were stronger
than in the control area. Finally, the quasi-
experimental design ensured that the study
arms were not comparable in all respects at
baseline, and pre–post differences may have

been affected by regression to the mean. How-
ever, we accounted for community differences to
the extent possible by controlling for demo-
graphic and health care access factors in our
models.

The intervention was effective at increasing
CRC screening among Vietnamese American
men and women. The increases in CRC screen-
ing rates were large. Improving knowledge
through use of the media was the key to the
intervention’s effectiveness. This successful in-
tervention can be disseminated to reduce dis-
parities in CRC screening among Vietnamese
Americans and other racial/ethnic, poor, or
immigrant communities and could be applied to
the control of other forms of cancer, cardiovas-
cular disease, or tobacco, diabetes, and obesity.
Programs promoting or expanding CRC screen-
ing access should use in-language and culturally
competent booklets along with newspaper, ra-
dio, and television advertisements in outreach.
Expanding health insurance coverage may fur-
ther increase CRC screening in this population.
The elucidation of the pathways between in-
tervention and behavior changes offers alterna-
tive health education strategies. Although media
exposure alone may not directly change CRC
screening behaviors, in conjunction with other
complementary intervention activities it may
affect these behaviors through changes in
knowledge. j
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TABLE 3—Regression Models of Colorectal Cancer Screening Knowledge, Attitudes, and Beliefs Among Vietnamese Americans: Alameda and

Santa Clara Counties, CA and Harris County, TX; 2004–2007

Basic Model: Intervention

Effect, OR (95% CI)

Mediator Model: Intervention

Effect, OR (95% CI)

Media Exposure,a

OR (95% CI)

Have heard of colon polyps 1.87* (1.16, 3.01) 1.42 (0.86, 2.36) 1.43* (1.28, 1.60)

Worry about colon cancer 0.85 (0.55, 1.32) 0.69 (0.44, 1.10) 1.28* (1.16, 1.40)

Think might get colon cancer 1.43 (0.90, 2.29) 1.16 (0.72, 1.89) 1.28* (1.16, 1.42)

Think need sigmoidoscopy or colonoscopy if feeling healthy 1.40 (0.88, 2.20) 1.22 (0.76, 1.96) 1.17* (1.07, 1.29)

Afraid sigmoidoscopy or colonoscopy will find colon cancer 0.61 (0.30, 1.22) 0.58 (0.28, 1.21) 1.05 (0.91, 1.22)

Think sigmoidoscopy or colonoscopy painful 0.54* (0.34, 0.84) 0.52* (0.33, 0.83) 1.02 (0.93, 1.13)

Think sigmoidoscopy or colonoscopy preparation troublesome 0.98 (0.60, 1.58) 1.04 (0.64, 1.69) 0.93 (0.85, 1.03)

Note. CI = confidence interval; OR = odds ratio.
aMedia exposure is defined as the number of types of media reported.
*P < .05.
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