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Introduction: Chinese Americans have low colorectal cancer (CRC) screening rates. Evidence-
based interventions to increase CRC screening in this population are lacking. This study aims to
compare the efficacy of two interventions in increasing CRC screening among Chinese Americans.

Design: Cluster randomized comparative trial.

Setting/participants: From 2010 to 2014, a community–academic team conducted this study in San
Francisco, CA with Chinese Americans aged 50–75 years who spoke English, Cantonese, or Mandarin.

Intervention: Lay health worker (LHW) intervention plus in-language brochure (LHWþPrint)
versus brochure (Print). LHWs in the LHWþPrint arm were trained to teach participants about
CRC in two small group sessions and two telephone calls.

Main outcomemeasures: Change in self-reports of ever having had CRC screening and being up
to date for CRC screening from baseline to 6 months post-intervention. Statistical analysis was
performed from 2014 to 2015.

Results: This study recruited 58 LHWs, who in turn recruited 725 participants. The average age of the
participants was 62.2 years, with 81.1% women and 99.4% foreign born. Knowledge increase was significant
(po0.002) for nine measures in the LHWþPrint group and six in the Print group. Both groups had
increases in having ever been screened for CRC (LHWþPrint, 73.9%–88.3%, po0.0001; Print, 72.3%–
79.5%, p¼0.0003) and being up to date for CRC screening (LHWþPrint, 60.0%–78.1%, po0.0001; Print,
58.1%–64.1%, p¼0.0003). In multivariable analyses, the intervention OR for LHWþPrint versus Print was
1.94 (95% CI¼1.34, 2.79) for ever screening and 2.02 (95% CI¼1.40, 2.90) for being up to date.

Conclusions: Both in-language print materials and LHW outreach plus print materials increased
CRC screening among Chinese Americans. The combination of LHWþPrint was more effective
than Print alone. These findings can guide clinicians and policymakers in choosing appropriate
interventions to increase CRC screening among Chinese American immigrants.

Trial registration: This study is registered at www.clinicaltrials.gov NCT00947206.
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INTRODUCTION
Nguyen et al / Am J Pe2
Chinese Americans constitute the largest group of
Asian Americans, the fastest-growing U.S. racial
population.1 Approximately 70% of the 3.6

million Chinese Americans are immigrants with 46%
being limited English proficient (LEP).2 With an inci-
dence rate similar to non-Hispanic whites, colorectal
cancer (CRC) is the second most common cancer among
Chinese Americans.3 Asian American immigrants have a
higher risk of CRC compared with those in Asia.4

Although 5-year survival rates are 490% if diagnosed
at a local stage,5 only 40% of CRC cases among Chinese
Americans are diagnosed early.3

Screening for CRC reduces mortality6–8 and is cost
effective, making its underutilization an important prior-
ity.9 The U.S. Preventive Services Task Force recom-
mends screening with fecal occult blood test (FOBT)
annually, sigmoidoscopy every 5 years, or colonoscopy
every 10 years for average-risk individuals aged 50–75
years.10 Compared with non-Hispanic whites, Chinese
Americans were less likely to have ever been screened11

or be up to date.12 There have been few RCTs of interven-
tions to increase CRC screening among Asian Americans
and no comparative effectiveness trials for Chinese
Americans.13–19

Cancer screening interventions targeting Asian Amer-
icans need to address language and cultural beliefs.20 Lay
health workers (LHWs), or community health workers,
have been employed worldwide to promote healthy
behaviors.21,22 Their efficacy in promoting cervical and
breast cancer screening23,24 among Asian Americans25

suggests that LHWs might be efficacious for CRC
screening. This research team did find LHW efficacy in
promoting CRC screening in a study with Vietnamese
Americans who were never screened17 and a pilot study
with never-screened Chinese Americans.26 The present
article reports results from an RCT comparing the
efficacy of LHW plus print materials to print materials
alone in promoting CRC screening among Chinese
Americans who were either never screened or not up to
date for CRC screening.
METHODS
Study Sample
A cluster RCT (ClinicalTrials.gov #NCT00947206) design with a
1:1 allocation ratio was employed to test the efficacy of two LHW
outreach sessions and two follow-up telephone calls combined
with a brochure (LHWþPrint) compared with a brochure alone
(Print). Using a community-based participatory research appro-
ach, researchers at the University of California, San Francisco, and
San Francisco State University collaborated with the NICOS
Chinese Health Coalition, a community-based organization. All
three organizations participated in developing, implementing, and
analyzing the pilot study26; obtaining grant funding; conducting
the RCT (2010–2014); and analyzing and interpreting the results
(2014–2015). The University of California, San Francisco, and San
Francisco State University IRBs approved all protocols and
instruments.

Eligibility criteria for LHWs were age Z35 years; self-identi-
fying as Chinese/Chinese Americans; speaking English, Cantonese,
or Mandarin; and residing in San Francisco with intention to stay
for 1 year. Recruitment involved press releases to Chinese-
language newspapers, radio, and TV and distribution of fliers to
community organizations. Ninety-five applicants were screened by
telephone and in-person interview and 58 were selected (median
age, 50 years; 79% female). Each LHW received a stipend of $1,000
for 45–50 hours of training, participant recruitment, and inter-
vention delivery over 12 months. Given the skills development
required for this work and the high cost of living in San Francisco,
the compensation rate of approximately $20 per hour after
accounting for expenses such as telephone and transportation
was reasonable for each LHW’s research assistance work.

All LHWs first received a 4-hour training session about the
project goals, their roles, how to recruit and retain participants,
and concepts such as randomization. After they had recruited
participants as described below, LHWs randomized to the
LHWþPrint arm received 12 more hours of training about CRC
over 2 days. The training centered around a flipchart, which was
made out of hard cardboard, with the side facing participants
containing culturally appropriate graphics with simple text, and
the other side facing the LHW with talking points. To train LHWs,
bilingual trainers used the flipchart sections to model small group
teaching. After each section, LHWs practiced delivering that
section using the flipchart to one another in a small group.
A trainer observed and gave feedback on each LHW’s delivery style
and content of the presentation. Thus, each LHW received CRC
information three times. They learned how to use an FOBT kit via
a video and props and were given one to try at home. The LHWs
visited an endoscopy suite where a gastroenterologist showed
equipment and described CRC screening procedures. LHWs were
also trained on how to conduct telephone calls using a one-page
guide to assess participants’ “stage of change”27,28 for screening,
address barriers, and provide motivation. Approximately 1 month
after the LHWs started intervention delivery, a 90-minute booster
training was conducted to discuss problems, brainstorm solutions,
maintain camaraderie, and reinforce knowledge.

Participants’ eligibility criteria were age 50–75 years; self-
identifying as Chinese/Chinese American; speaking English, Can-
tonese, or Mandarin; residing in San Francisco with intention to
stay for 6 months; no personal history of CRC; and no other
participants in the same household. Participants were eligible
regardless of their prior CRC screening status (i.e., both never
screened or ever screened were eligible) because this enabled
participants with different screening experiences to influence
screening behaviors of others in their group. LHWs recruited
participants from their social network through telephone calls and
face-to-face encounters using sample scripts that included a
description of the study as learning how best to teach Chinese
Americans about topics such as CRC prevention and nutrition and
physical activity. LHWs were encouraged to recruit equal numbers
of participants who had and had never been screened to test the
effect of the interventions on first screening and being up to date.
www.ajpmonline.org
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The NICOS coordinator reviewed each LHW’s list of potentially
eligible participants to ensure that sufficient eligibility information
had been collected. Participants received $20 after completing the
pre-intervention survey and $30 after the post-intervention survey
6 months later, reasonable compensation for the amount of time
spent on the surveys (approximately 20–30 minutes each).
The LHWs and participants were recruited in four waves (time

periods) between August 2010 and September 2013. Each LHW
participated in only one wave. Within each wave, LHWs were
stratified by sex and then randomly assigned to the study arms.
The biostatistician used SAS, version 9.3, to randomize the LHWs
1:1 to the LHWþPrint or Print group in blocks of variable size.
Participants were cluster randomized along with their LHW.
Research staff and LHWs learned study arm assignments only
after the LHW completed participant recruitment. LHWs sub-
mitted 863 participants for eligibility verification (Figure 1).
Among 861 eligible participants, 94 (10.9%) refused. On average,
each LHW recruited 12 (SD¼1.9; range, 4–15) participants, for a
total of 756, all of whom received the assigned intervention. Only
seven (0.9%) were lost to post-intervention assessment but were
included in intention-to-treat analyses. Another 31 were excluded
from analyses because their age as reported in the pre-intervention
survey (after enrollment and randomization) did not meet
eligibility.
The interventions were developed based on prior experience

with LHW interventions17,23,24,26 and integrating principles from
the Transtheoretic Model.27,28 The materials included a training
manual in Chinese and English, a bilingual brochure and flipchart,
a telephone call guide, and a one-page guide showing where to
obtain free or low-cost CRC screening and how to get there. All
materials were written at a fifth-grade reading level. A community
advisory board reviewed the materials for cultural and linguistic
appropriateness. The materials were finalized after input from
focus groups of community members.
For the two LHW sessions, participants met in small groups at

the home of the LHW or a participant or NICOS office. At the first
session, the LHW delivered information from the flipchart as
described earlier. The flipchart contained information about CRC
prevalence, causes, and prevention, including screening methods.
Figure 1. CONSORT diagram.
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It emphasized the importance of screening for Chinese Americans
and ways to address barriers to screening. The LHW also handed
out the CRC brochure, which discussed CRC prevalence among
Chinese Americans and how to prevent CRC, with emphasis on
screening tests, particularly the FOBT/fecal immunochemical test.
The LHW answered questions whenever possible. About 3–4
weeks later, the LHW called each participant to assess their “stage
of change,”27,28 address barriers, and remind about the next
session. The LHW conducted the second session approximately
2 months after the first to review information, identify barriers to
screening, and provide motivation and encouragement (from both
the LHW and other participants) to get screening. About 3–4
weeks later, the LHW made the second follow-up telephone call,
addressing similar issues. The two sessions and two calls were
completed within approximately 4 months.
The LHWs received training on recruitment and retention. For

attention control and to meet the community-based participatory
research principle that control groups should benefit, their
participants received two in-language lectures on nutrition and
physical activity delivered by a health educator at a community
site, two LHW telephone calls after each lecture to ask participants
about their impressions and recall of the lecture materials and to
remind them about activities, and the same CRC brochure at the
second lecture. After completion of participants’ post-intervention
surveys, the Print group LHWs received a condensed version of the
CRC training and were encouraged to deliver the information to
their participants.
The pre-intervention survey was self-administered in written

Chinese or English immediately before the first session or lecture.
About 6 months later, the post-intervention surveys were admin-
istered individually in large group gatherings at a community site.
The surveys were developed in English, translated to Chinese, and
cognitively tested to ensure cultural appropriateness and
readability.
Measures
The pre-intervention survey contained questions about age, sex,
birthplace, educational attainment, spoken English proficiency,
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health insurance status, years in the U.S., marital status, self-rated
health, employment status, height, weight, comorbidities, house-
hold size, annual household income, and visits with a healthcare
provider in the last 12 months. Both surveys assessed knowledge
about CRC (having heard of CRC or polyps); screening (ever heard
of FOBT, sigmoidoscopy, or colonoscopy); initiation (age 50 years)
and frequency (FOBT every year, sigmoidoscopy every 5 years,
colonoscopy every 10 years); and intention to obtain screening.
The behavior outcomes were self-reports of ever having had FOBT,
sigmoidoscopy, or colonoscopy (and, if so, when), with the
primary outcomes of ever having had any CRC screening and
being up to date for CRC screening.

A sample size of 290 participants in each study arm was required
to detect the difference between an increase of 0.25 in the inter-
vention group and 0.10 in the control group in the proportion ever
Table 1. Sociodemographics and Health Characteristics of Part

Characteristics Total Lay he

Age (years), M � SD 62.2 � 6.9
Female, % 81.1
Married, % 73.9
Spoken English proficiency, %

Fluent like a native speaker 1.8
Well 2.5
So-so 28.5
Poor 38.9
Not at all 28.4

Education, %
ohigh school diploma 70.5
Zhigh school diploma 29.5

Employment, %
Employed 27.2
Retired 34.1
Otherb 38.8

Household income, $, %
o5,000 13.2
5,000 to o10,000 18.7
10,000 to o20,000 27.3
20,000 to o30,000 9.7
30,000 to o40,000 6.0
40,000 to o50,000 2.8
Z50,000 3.9
Don’t know 18.5

Health status, %
Excellent 1.8
Very good 5.7
Good 27.6
Fair 57.5
Poor 7.4

Has health insurance 91.9
Has regular place for health care 89.6
Has a primary care doctor 88.6
Saw a medical provider in last 12 months 80.3

ap-values accounted for lay health worker cluster.
b
“Other” employment category includes unemployed, homemaker, students
screened for CRC with 80% power at the 0.05 level (two-sided),
assuming 12 participants per LHW, an intra-cluster correlation of
0.05, and 5% loss to follow-up, based on previous experience. The
sample size was adjusted to account for possible attrition of LHWs
and higher than expected baseline screening rates.
Statistical Analysis
The statistical analysis was performed from 2014 to 2015. Means
and SDs were computed for numeric frequencies and percentages
for categorical variables. The study arms were compared with
respect to sociodemographic characteristics (Table 1) and pre–post
changes in knowledge; screening behavior; and screening intention
(Table 2), using generalized estimating equations to account for
clustering of participants by LHW. Multivariable logistic
icipants by Study Arm at Enrollment, N¼725

alth worker þ print (n¼360) Print (n¼365) p-valuea

62.8 � 6.8 61.6 � 7.0 0.11
83.1 79.2 0.30
70.8 77.0 0.12

0.58
2.2 1.4
2.2 2.8
27.5 29.5
36.9 40.8
36.9 40.8

0.70
71.4 69.7
28.6 30.3

0.10
22.5 31.8
38.3 29.9
39.2 38.4

0.44
12.1 14.3
17.7 19.7
28.4 26.3
8.4 11.0
5.1 6.9
2.5 3.0
3.1 4.7
22.8 14.3

0.89
1.4 2.2
6.1 5.2
27.2 27.9
58.9 56.2
6.4 8.5
92.5 91.5 0.617
89.4 89.9 0.86
88.6 88.7 0.97
80.8 79.7 0.70

, and otherwise unspecified.

www.ajpmonline.org



Table 2. Colorectal Cancer Knowledge, Behavior, and Intention from Pre- and Post-Intervention by Study Arm (N¼725)

Variable

Lay health worker þ print Print

Pre–post differences
between arms, p-valuea

Pre-
intervention, %

Post-
intervention, % p-valuea

Pre-
intervention, %

Post-
intervention, % p-valuea

Knowledge
Ever heard of colorectal cancer 54.2 86.7 o0.0001 51.2 69.3 o0.0001 0.001
Ever heard of colorectal polyp 56.9 88.8 o0.0001 55.3 75.6 o0.0001 0.0004
Ever heard of FOBT 59.2 84.7 o0.0001 62.2 68.2 0.048 o0.0001
Ever heard of sigmoidoscopy or
colonoscopy

68.6 92.8 o0.0001 67.1 78.4 o0.0001 o0.001

Heard of any CRC screening test 79.7 96.9 o0.0001 79.7 88.2 o0.0001 0.0004
Screening starts at age 50 years 40.0 58.6 o0.0001 48.5 50.1 0.622 0.0004
FOBT should be done every year 38.6 67.2 o0.0001 32.9 43.3 0.001 0.001
Sigmoidoscopy should be done every 5
years

25.3 55.0 o0.0001 27.4 31.0 0.141 o0.0001

Colonoscopy should be done every 10
years

7.0 40.0 o0.0001 7.7 25.2 o0.0001 0.046

Behavior
Ever had FOBT 68.6 82.5 o0.0001 65.8 70.7 0.032 0.003
Ever had sigmoidoscopy or colonoscopy 40.6 47.2 o0.0001 37.5 43.0 0.0003 0.625
Ever had any CRC screening 73.9 88.3 o0.0001 72.3 79.5 0.0003 0.0003
Up to date for CRC screening 60.0 78.1 o0.0001 58.1 64.1 0.0003 0.0004

Intention to get screening (all participants)
Plan to get FOBT in next 6 months 33.9 51.7 o0.0001 32.0 34.8 0.392 0.003
Plan to get sigmoid/colonoscopy in next 6
months

14.4 19.7 0.010 14.8 14.5 0.896 0.096

Plan on any CRC screening in next 6
months

38.3 55.6 o0.0001 36.7 40.0 0.369 0.004

Intention to get screening (not up-to-date participants)
Plan to get FOBT in next 6 months 22.9 41.7 0.015 23.5 29.4 0.977 0.061
Plan to get sigmoid/colonoscopy in next 6
months

11.1 17.4 0.072 15.7 13.1 0.208 0.028

Plan on any CRC screening in next 6
months

25.0 45.1 0.019 28.8 34.6 0.776 0.036

Note: Boldface indicates statistical significance (po0.05).
aAdjusted for lay health worker clusters
CRC, colorectal cancer; FOBT, fecal occult blood test.
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Table 3. Multivariable Models for Intervention Effects and Other Significant Factors of Colorectal Cancer Screeninga (N¼725)

Variable
Ever had colorectal cancer
screening, AOR (95% CI)

Up to date for colorectal cancer
screening, AOR (95% CI)

Intervention effect for lay health workerþprint
versus print

1.94 (1.34, 2.79) 2.02 (1.40, 2.90)

Post- versus pre-intervention effect for lay
health workerþprint

3.01 (2.31, 3.91) 2.69 (1.95, 3.72)

Post- versus pre-intervention effect for print 1.56 (1.19, 2.03) 1.34 (1.11, 1.60)
Residence in U.S. Z10 years (ref o10 years) 1.65 (1.11, 2.46) 1.37 (0.94, 2.00)
Fair/poor general health (ref. excellent/very
good/good health)

1.52 (1.07, 2.15) 1.29 (0.97, 1.73)

Have a regular place for healthcare (ref. none) 1.81 (1.01, 3.25) 1.81 (0.99, 3.29)
Have a primary care doctor (ref. none) 2.64 (1.42, 4.92) 2.66 (1.47, 4.83)
Have health insurance (ref. none or don’t
know)

2.51 (1.34, 4.68) 2.60 (1.37, 4.94)

aModels are intention to treat and adjusted for lay health worker cluster, wave of recruitment, participant age, sex, education, income, marital status,
English fluency, and employment.
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regressions were used to estimate ORs and 95% CIs for inter-
vention effects on behavior (ever receiving and being up to date for
CRC screening) (Table 3), using generalized estimating equations
to account for within-LHW clustering. As covariates, study wave
was included to adjust for any potential impact related to time of
study enrollment and sociodemographic characteristics, self-
reported health status, and healthcare access variables that were
found associated with CRC screening status in previous research.
Analyses were conducted on an intention-to-treat basis, with pre-
intervention values carried forward for dropouts. Data were
analyzed using SAS, version 9.3, and statistical significance was
assessed at the 0.05 level (two-sided).
RESULTS
Table 1 shows the pre-intervention sociodemographic
and health characteristics of the 725 participants.
The average age was 62.2 (SD 6.9) years, with 81.1%
women and 73.9% married. Almost all (99.4%) were
foreign born. The average length of U.S. residency was
17.2 (SD 12.3) years, and 95.8% spoke English less than
well. Most (70.5%) had not completed high school, and
59.2% had annual household incomes o$20,000. Most
had health insurance (91.9%), a regular place for health-
care (89.6%), a primary care doctor (88.6%), and a doctor
visit the last 12 months (80.3%). Only 6.1% reported a
family history of CRC. There were no statistically
significant differences between the LHWþPrint and
Print participants.
Table 2 shows the intention-to-treat changes in knowl-

edge, behavior, and intention from baseline to post-
intervention by group assignment. About half of each
group had heard of CRC and polyps at baseline. At post-
intervention, the LHWþPrint group had an increase in
awareness of CRC (54.2%–86.7%) and polyps (56.9%–
88.8%) (po0.0001); the Print group had increases as well
(51.2%–69.3% and 55.3%–75.6%, respectively) (po0.0001).
Similarly, the LHWþPrint group had increases in having
heard of FOBT (59.2%–84.7%); sigmoidoscopy or
colonoscopy (68.6%–92.8%); and any CRC screening test
(79.7%–96.9%) (all po0.0001), as did the Print group
(62.2%–68.2%, p¼0.048; 67.1%–78.4%, po0.0001; and
79.7%–88.2%, po0.0001, respectively). Knowledge that
CRC screening should start at age 50 years increased
significantly in the LHWþPrint group (40.0%–58.6%,
po0.0001) but not the Print group (48.5%–50.1%,
p¼0.622). Knowledge of screening frequency increased in
the LHWþPrint group for FOBT (38.6%–67.2%); sigmoido-
scopy (25.3%–55.0%); and colonoscopy (7.0%–40.0%)
(all po0.0001). The Print group had increases in knowledge
of frequency for FOBT (32.9%–43.3%, p¼0.001) and colono-
scopy (7.7%–25.2%, po0.0001). Pre- to post-intervention
increases were significantly greater in the LHWþPrint group
than in the Print group for all nine knowledge measures.
The LHWþPrint group reported increases in ever

having had FOBT (68.6%–82.5%); sigmoidoscopy or
colonoscopy (40.6%–47.2%); or any CRC screening
(73.9%–88.3%) (all po0.0001). The Print group reported
smaller but still significant increases in ever having had
FOBT (65.8%–70.7%, p¼0.032); sigmoidoscopy or colono-
scopy (37.5%–43.0%, p¼0.0003); or any CRC screening
(72.3%–79.5%, p¼0.0003). Increases in FOBT receipt
(p¼0.003) and any CRC screening (p¼0.0003) were
significantly greater in the LHWþPrint arm than the Print
arm. Being up to date for CRC screening also increased
significantly in the LHWþPrint group (60.0%–78.1%,
po0.0001), less so in the Print comparison group
(58.1%–64.1%, p¼0.0003), with the difference between
changes being significant (p¼0.0004). The intra-cluster
correlation for ever screening was 0.025 and for being up to
date with screening was 0.035.
www.ajpmonline.org
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In the LHWþPrint arm, intention to get any CRC
screening increased significantly among all participants
(38.3%–55.6%, po0.0001) and among those who were
not up to date (25.0%–45.1%, p¼0.019). Screening
intention did not change significantly in the Print alone
arm.
Table 3 shows multivariable analyses based on inten-

tion to treat and adjusted for LHW cluster. For the
outcome of reporting ever having had CRC screening, the
LHWþPrint intervention group had a post- versus pre-
intervention AOR of 3.01 (95% CI¼2.31, 3.91) whereas
the Print comparison group had an OR of 1.56 (95%
CI¼1.19, 2.03). The intervention effect for LHWþPrint
group versus Print group had an OR of 1.94 (95%
CI¼1.34, 2.79).
For the outcome of reporting being up to date for CRC

screening at post- versus pre-intervention, the
LHWþPrint group had an OR of 2.69 (95% CI¼1.95,
3.72) whereas the Print group had an OR of 1.34 (95%
CI¼1.11, 1.60). The intervention effect for LHWþPrint
group versus Print group had an OR of 2.02 (95%
CI¼1.40, 2.90).
Other factors associated with higher odds of ever

having received CRC screening included having lived in
the U.S. for at least 10 years (OR¼1.65, 95% CI¼1.11,
2.46); having fair or poor general health (OR¼1.52, 95%
CI¼1.07, 2.15); and having a regular place for health care
(OR¼1.81, 95% CI¼1.01, 3.25). Having a primary care
doctor was associated with both ever having received
CRC screening (OR¼2.64, 95% CI¼1.42, 4.92) and being
up to date (OR¼2.66, 95% CI¼1.47, 4.83). Having health
insurance was also associated with ever screening
(OR¼2.51, 95% CI¼1.34, 4.68) and being up to date
(OR¼2.60, 95% CI¼1.37, 4.94).

DISCUSSION
To this team’s knowledge, this is the first community-
based RCT of CRC screening promotion among Chinese
Americans and one of the first comparative effectiveness
studies of CRC screening promotion among Asian
Americans.15–17 It is also the first RCT for CRC screening
promotion among Asian Americans that included those
who had had CRC screening but were not up to date,
important as the benefits of screening depend on getting
rescreened regularly. Both the LHWþPrint and Print
groups had significant increases in first CRC screening
and being up to date, with LHWþPrint being superior to
Print only, with intervention effects ORs being 1.94 for
ever screening and 2.02 for being up to date (Table 3).
At pre-intervention, knowledge about CRC and

its screening was low, which underscores the need for
outreach. The Print group had small increases in
] 2016
knowledge. Because this study did not include a “no
intervention” group, these changes could be due to the
in-language brochure, repeated surveys, secular trends,
or a combination of these factors. The LHWþPrint
group had moderate to large increases in knowledge,
likely reflecting the impact of the number of times CRC
information was delivered, its oral delivery by the LHW,
and the relationships between the participants
and LHWs.
At 6 months post-intervention, the LHWþPrint group

reported moderate increases of 14.4% for ever screening
and 18.1% for being up to date, and the Print group
reported modest but statistically significant increases of
7.2% and 6.0%, respectively. The LHWþPrint effect was
smaller than that of a more intensive clinic-based
intervention that included a bilingual professional health
educator, videos, pamphlets, and direct offering of
FOBT to Chinese American patients.13 However, the
LHWþPrint effect is comparable to other clinic-based
interventions to increase CRC screening among disad-
vantaged populations, such as the direct offering of
FOBT kits to patients getting influenza vaccines in clinics
with diverse patient populations (13% became up to
date)18 and to low-income Chinese American patients
attending a Chinese-focused health center (14% became
up to date),19 as well as a study of direct offering of FOBT
kits combined with brochure (8.7% became up to date) or
telephone counseling (17.9% became up to date) to
Vietnamese American patients in a safety net system.15

The current LHWþPrint intervention effect is slightly
smaller than that in a community-based study among
Filipino Americans of a lecture delivered by a health
educator combined with direct offering of FOBT kits
(30% became up to date) or no FOBT kit (25% became
up to date),16 but similar to the effect of a media
campaign among Vietnamese Americans.29 In the only
other trial of LHW outreach for CRC screening promo-
tion in Asian Americans, this team found an intervention
effect of 56% on reports of ever receiving CRC screening
among Vietnamese Americans.17 The difference in
intervention effect sizes of that study and this present
study of Chinese Americans may be due to variations in
how Chinese and Vietnamese Americans respond to
LHW education or to the Vietnamese study only
including participants who reported never having been
screened. In support of the latter explanation, this team’s
pilot study of LHW outreach among Chinese Americans
who reported never having been screened also found an
intervention effect of 56%.26

The LHWþPrint intervention was significantly more
effective than Print alone, with intervention effect ORs of
1.94 for ever screening and 2.02 for being up to date.
These findings indicate that, although a bilingual



Nguyen et al / Am J Prev Med 2016;](]):]]]–]]]e8
brochure can increase CRC screening among Chinese
American immigrants who are LEP, a more intensive
intervention involving LHWs can lead to larger increases.
An increase in screening intention from the LHWþPrint
intervention was also observed, both among all partic-
ipants and among those who were not up to date; no
change in screening intention was observed in those who
received the Print-only intervention. Though this finding
may be due to survey social desirability bias, it may also
indicate that brochures are not as effective as the more
intensive and personal LHW intervention in persuading
those who remain unscreened after learning about CRC.
In the multivariable analyses, the association between

length of U.S. residence and CRC screening reinforces
the need to target recent immigrants. The association of
CRC screening with healthcare access (factors such as
having health insurance, a regular place of care, and a
primary care doctor) has been found repeatedly in
studies of cancer screening among Asian Ameri-
cans11,24,29,30 and emphasizes the continued need for
policy changes to increase health insurance coverage and,
once low-income immigrants have health insurance, to
connect them to regular primary care.
Limitations
This study’s main limitation is that the outcomes of CRC
screening are based on self-report, though validation
studies have shown that self-reports of CRC screening are
both sensitive and specific.31–33 The Chinese Americans
in the study sample were primarily immigrants who had
limited educational attainment, LEP, and low income;
thus, the findings of the efficacy of both LHW outreach
and an in-language brochure, as well as the superiority of
LHWþPrint over Print alone, may not be generalizable
to other populations. The LHWs and participants were
predominantly women, similar to LHW studies in other
populations, possibly because minority women may be
more willing than men to participate in health outreach
and research. This may limit the generalizability of these
findings to men; however, a Vietnamese American study,
which had equal number of male and female LHWs and
participants, found no gender difference in intervention
efficacy.17 The study sample does have high rates of
healthcare access, owing to changes in the healthcare
delivery system in San Francisco that antedated the
Affordable Care Act.
One strength of this study is the high participation

(89.1%) and retention (99.1%) rates in a population often
thought to be difficult to recruit for research. The high
rate of LEP immigrants in this study is comparable to
other studies of LHW outreach with Asian Americans.
This shows the value of the social network approach
utilized in LHW outreach for recruiting and retaining
hard-to-reach participants. Owing to the RCT design, the
issue of recruitment or selection bias from social network
recruitment is not a threat to the study’s internal validity.
However, it does limit the generalizability of this study’s
findings to the general population or the overall pop-
ulation of Chinese Americans, although the screening
rates in this study sample are comparable to those found
in population-based studies of Asian Americans.34

Indeed, the characteristics of this study population,
research participation rates, and RCT design indicate
that the findings from this study have strong internal and
external validity.
CONCLUSIONS
This study shows that in-language and targeted educa-
tional print materials may be effective in promoting
CRC screening among Chinese American immigrants,
and that the addition of LHW outreach further increases
screening rates. More research should be done to
understand how LHWs achieve their effectiveness and
whether such programs are cost effective. Nonetheless,
the findings from this RCT of two different interven-
tions may be helpful to community organizations,
clinical providers, and policymakers in deciding what
interventions to use to promote CRC screening in
immigrant communities. Those working with Chinese
Americans in low-resource settings can download the
bilingual brochure and flipchart for their patients, which
are available at www.asianarch.org. LHWs can play an
effective role in promoting CRC screening in Chinese
Americans and other underserved populations, as
demonstrated by this and other studies. Other benefits
of LHW outreach extend beyond screening outcomes,
including increasing the outreach capacity of under-
served communities with limited access to bilingual
professional health educators and clinicians.35 Sustain-
ability of LHW interventions requires building the
capacity of community-based organizations to train
and manage LHWs. This could be accomplished
through the Clinical and Translational Sciences Insti-
tutes, which can support local community–academic
partnerships, and through the Clinical and Transla-
tional Sciences Institutes’ funder, the National Center
for Advancing Translational Sciences, which can create
an online infrastructure to train community-based
organizations on how to conduct successful interven-
tions. Of course, reimbursement is also needed to
sustain LHW interventions, which is now possible with
payment for community health workers from the
Centers for Medicare and Medicaid Services.
www.ajpmonline.org

http://www.asianarch.org
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