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Abstract The research team recruited eight Chinese
American (seven females, one male) lay health workers
(LHWs). They received 12 h of training about colorectal
cancer (CRC), its screening, and basic health education
techniques. Each LHW were asked to recruit ten partic-
ipants and conduct two educational sessions. Of the 81
participants recruited, 73 had not received colorectal cancer
screening. Their mean age was 63.0 years, and 72.6% were
women. Knowledge of colorectal cancer, its causes, and its
screening increased significantly. Receipt of first colorectal

cancer screening test increased from 0.0% at baseline to
55.7% for fecal occult blood tests, 7.1% for sigmoidoscopy,
and 7.1% for colonoscopy. LHW outreach is feasible and
may be effective in promoting CRC screening among
Chinese Americans.
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Introduction

Chinese Americans constitute the largest Asian American
ethnic group with a population of about 2.8 million [1].
Nearly 70% are foreign-born, with half speaking English
less than “very well” [1]. Colorectal cancer is the second
most common cancer among Chinese Americans [2], who
have incidence rates similar to those of non-Hispanic
whites [2]. Asian immigrants have a higher risk of
colorectal cancer compared to Asians in Asia, with most
of the increase occurring in the first generation [3].

Five-year survival rates for colorectal cancer is greater
than 90% if diagnosed at a local stage [4]. Unfortunately,
only 40% of cases were diagnosed at a local stage among
both Chinese and non-Hispanic whites [2]. Colorectal
cancer screening reduces mortality [5–7] and is cost
effective [8, 9]. The US Preventive Services Task Force
(USPSTF) recommends screening with fecal occult blood
test (FOBT) annually, sigmoidoscopy every 5 years, FOBT
annually and sigmoidoscopy every 5 years, or colonoscopy
every 10 years for average-risk persons’ aged 50 to 75 [10].
There is no reliable national data on colorectal cancer
screening among Chinese Americans, but in the 2001
California Health Interview Survey, they had lower rates of
ever having been screened by FOBT, sigmoidoscopy/
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colonoscopy, or either (40%, 43%, and 59%, respectively)
than non-Hispanic whites (58%, 57%, and 75%) [11]. After
controlling for socioeconomic status and access to care,
Chinese Americans were significantly less likely than non-
Hispanic whites to be screened [12]. There is only one
published study of a health education intervention to
increase CRC screening among Chinese Americans [13].

Health promotion programs have employed community
health educators, often in communities with poor access to
resources and information [14–17]. The World Health
Organization defined “lay health workers” (LHWs) as those
who live in a community, are selected by and accountable
to it, and work after receiving a short, defined training [17,
18]. Despite their widespread use, there are few rigorous
studies of their effectiveness. A review of the US literature
reported that LHWs typically provided education and were
effective in increasing access to care such as screening
services [17]. A recent review in Hispanic communities
reported a need for more evidence of effectiveness [19].
Among African Americans and Latinas, LHWs increased
mammography but not Pap testing rates [20–22]. This
research group has shown that, among Vietnamese
American women, LHWs increased cervical cancer screen-
ing in a randomized controlled trial (RCT) [23] and breast
cancer screening in a RCT [24]. There is only one
published study on the use of LHWs among Chinese
Americans [25] and one on LHW outreach for CRC
screening in any ethnic group, although there have been
several on the use of patient navigators [26–31].

This article reports the results of a pilot community-
based participatory research (CBPR) project to implement a
LHW outreach program to address colorectal cancer
screening among immigrant Chinese Americans in San
Francisco, CA. The goals of the pilot were to assess the
feasibility of implementing LHW outreach and to evaluate
its effectiveness in increasing the rate of colorectal cancer
screening in that population.

Methods

Phase 1: Planning

Identification of Research Question, Intervention, and
Collaborations In 2000, the National Cancer Institute’s
Center to Reduce Cancer Health Disparities funded the
Asian American Network for Cancer Awareness, Research,
and Training (AANCART) to develop capacity for cancer
control among Asian Americans. San Francisco was an
AANCART site with two partners, the Vietnamese Com-
munity Health Promotion Project (VCHPP) and the
Chinese Community Health Care Association (CCHCA).
In 2004, CCHCA and its network of community partners,

the Chinese Council, chose colorectal cancer as a health
priority. VCHPP presented the concept of using LHWs to
promote colorectal cancer screening among Chinese
Americans in San Francisco to the Council, which
evaluated the concept and agreed that it was culturally
appropriate and desirable and had the potential to build
outreach and research capacity. The target population was
identified as limited English proficient Chinese Americans.
The Council appointed one of its members, NICOS Chinese
Health Coalition, to work with VCHPP to submit a grant
application. A third partner, the Community Health Works
program at San Francisco City College and San Francisco
State University (SFSU), was involved since it has
experience in training community health educators and
provided a potential career development option for suc-
cessful lay health workers. The three partners successfully
submitted a research grant application to the SFSU-UCSF
Minority-Serving Institution/Cancer Center Partnership.
The scope of work and funding were evenly split among
the partners. The Institutional Review Boards at SFSU and
UCSF approved the research protocols.

Focus Groups The research team conducted two focus
groups (one male, one female) among Chinese Americans
age 50 and older in Cantonese. A gender concordant
bilingual member (LCF, CW) of the research team led each
group. Respondents gave their opinions about colorectal
cancer, its prevention, colorectal cancer screening, and the
concept of learning about such screening from peers. The
results of the focus groups informed the development of
the LHW materials and training.

Educational Materials Due to time constraint, a bilingual
English–Vietnamese colorectal cancer brochure, developed
in the English language, translated to Vietnamese, and
tested with focus groups as well as in a study, was used. A
bilingual team member translated the brochure into tradi-
tional Chinese characters. The translation was reviewed by
two other bilingual staff and revised. The text along with
findings from the focus groups was then incorporated into a
LHW manual and a bilingual flipchart. The flipchart was
created with appropriate cultural images and pictures of
Chinese Americans. It included information about colorec-
tal cancer, its symptoms, its risk factors, and its prevention.
The flipchart focused on targeted information such as the
high rates of colorectal cancer among the Chinese and
included a section of responses to frequently asked
questions and beliefs, such as the role of diet in prevention,
the need of screening when asymptomatic, and cultural
factors such as traditional (herbal) medicine and concepts
such as fate. The flipchart emphasized that any of the
colorectal cancer screening tests recommended by the
USPSTF could be used to screen for colorectal cancer.
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However, during the developmental process, it was clear
that there were access problems preventing or delaying
timely endoscopic screening in San Francisco. Thus, the
flipchart focused on FOBT receipt as an easily accessible
test. The flipchart was reviewed by bilingual community
members, health care providers, and researchers at a
meeting of the Chinese Council and revised prior to
printing.

Phase 2: Lay Health Worker Recruitment and Training

LHW Recruitment Recruitment for LHWs was done
primarily through Chinese language newspapers and
fliers distributed to community organizations. Of the
111 inquiries, 40 reported finding out through newspa-
per, 44 from flyers, and 23 from emails and/or word of
mouth. Those recruited through newspapers expressed
the most interest. Among the inquiries with significant
interest, 28 were women and nine were men. Seven
women and one man were selected based on their level
of interest, communication ability, commitment to the
project, and size of their social network. Each LHW
could be expected to spend about 50–60 h in recruit-
ment, training, outreach, and research activities and thus
was paid $1,000 for their participation in this research
project. This amount was chosen based on a CBPR
consideration that participants with skills from the
community should be adequately compensated for their
time on a research project.

LHW Training The training program was developed based
on prior training activities done by the SFSU Community
Health Works team and incorporating lessons learned by
the UCSF team in previous LHW projects. A training
manual was also developed in English and translated to
traditional written Chinese. The LHWs were trained in two
6-hour training sessions over 2 days. The first day focused
on providing an overview of the project, understanding the
scope of practice, introduction to basic colorectal cancer
information, and basic health and presentation skills, while
the second day focused primarily on the logistics to
recruitment and outreach, and role play. LHWs were taught
how each of the screening tests was done and the
preparation needed. They watched a video on how to
perform an FOBT. Each LHW completed three FOBT cards
at home and then returned them to a physician. On the
second training day, the LHWs visited a gastroenterolo-
gist’s office to become familiar with the equipment and
setting for sigmoidoscopy and colonoscopy. Surveys
administered before and after the training evaluated the
LHWs’ understanding of the materials presented in the
training.

Phase 3: Intervention Implementation

Participant Recruitment and Retention Each LHW was
expected to recruit ten participants, and the eight LHWs
recruited 82 participants. Eligibility criteria for participants
in the intervention included age 50 and older, self-
identification as Chinese or Chinese American, resident of
San Francisco, Chinese or English speaking, and never
having received colorectal cancer screening. Recruitment
was easy for some LHWs and difficult for others. Those
with extensive social networks had little trouble. Out of 355
people approached, 203 were interested. Among those not
interested, 18 did not have time, 12 were suspicious or
afraid, 15 had other reasons, and the others gave no reason.
There were 121 ineligibles (seven aged <50 and 114
already had screening). Of the 82 participants, one woman
dropped out while filling out the pre-intervention survey.
The other 81 completed the first LHW session. One
participant died between the first and second session due
to an unrelated cause. Of the remaining 80 participants, 77
completed both small group sessions.

LHW Intervention Each participant attended two LHW
outreach sessions. The first session focused on knowledge
about colorectal cancer, its screening, and recommendations
as LHWs presented using the flipchart. The eight LHWs
held a total of 21 first sessions with two to eight
participants each. The second session, occurring approxi-
mately 6–8 weeks later, was to reinforce knowledge,
identify problems, and assist in problem solving. There
were 18 second sessions. LHWs also made follow-up
telephone calls after each session. The purpose of the calls
were to (1) remind the participants of the next event (either
the second outreach session or the post-intervention survey;
(2) assess if the participant had obtained screening yet, and
if not, why not; and (3) assist the participant in obtaining
screening, either by answering questions or providing
encouragement.

Survey Instrument Development and Administration The
team developed a survey instrument using item pools from
other published studies and incorporating findings from the
focus groups. The survey was reviewed in English by all
members of the research team and then translated into
traditional written Chinese. Two bilingual members of the
team reviewed the survey for linguistic and conceptual
accuracy. The post-intervention survey repeated knowledge,
attitudes, and outcomes measures as well as questions about
the program and the participants’ dissemination of the
information to others. A member of the research team
administered the pre-intervention survey at the first LHW
session for each participant. The post-intervention survey
was administered in person (66 participants) or by
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telephone (11 participants) by a member of the research
team approximately 5–6 months after the pre-intervention
survey.

Measurements The primary outcome was self-reported
receipt of first FOBT. Secondary outcomes included first
receipt of sigmoidoscopy and first receipt of colonoscopy.
Participants were also asked if they thought about
obtaining an FOBT, a sigmoidoscopy, or a colonoscopy
if he/she never had one and whether the participant
planned on obtaining an FOBT or a sigmoidoscopy/
colonoscopy in the next 12 months. Other variables
collected included sociodemographics (age, sex, years in
the USA, English fluency, educational attainment, marital
status, employment, household income), self-reported
health, health care access (usual place for care, health
insurance), use of Chinese herbalists, and family history of
colorectal cancer. Participants were also asked if they had
ever heard of colorectal cancer, colon polyp, FOBT,
sigmoidoscopy, or colonoscopy, if they knew the factors
associated with colorectal cancer, ways to prevent colo-
rectal cancer, and attitudes about colorectal cancer and its
screening.

Analyses Descriptive statistics including means, percents,
and 95% confidence intervals were computed for each
variable. Despite the screening process, six participants
stated on the pre-intervention survey that they already had
an FOBT, one already had sigmoidoscopy, and one both
tests prior to participation, leaving 73 participants in the
final analyses. To examine the pairwise differences between
the pre- and the post-intervention data, McNemar’s Chi-
square tests for categorical variables and Student’s paired t
test for continuous variables were used. For knowledge and
attitude regarding colorectal cancer, other than those for the
screening tests, only those who had heard of colorectal
cancer at the time of the survey were included in the
analyses. A significance level of p<0.05 was used for all
statistical tests. Analyses were performed with SAS,
Version 9 (SAS Institutes, Cary, NC).

Results

LHW Characteristics and Training Results

The male LHW was 66 years old while the ages of the
seven female LHWs ranged from 37 to 60 years. Four
LHWs were fully employed, one was working part-time
and in school, and two were not working. All spoke both
Cantonese and Mandarin, and none had any prior health
education experience.

All LHWs knew at pre- and post-training that colorectal
cancer was preventable and that age 50 was the recom-
mended age for initiation of screening. From pre- to post-
training, more LHWs knew that colorectal cancer was the
second most common cancer among Chinese Americans
(75% to 100%) and that screening tests included FOBT
(63% to 88%), sigmoidoscopy (0% to 88%), and colono-
scopy (63% to 88%). One LHW did not identify any of the
tests at post-intervention and received additional training.
At post-training, there was an increase to 100% from
varying levels at pre-training for knowledge of the
frequency recommended for screening tests and the risk
factors for colorectal cancer.

Results from the LHW Outreach Intervention

The average age of the 73 participants was 63.0 years, with
53 (72.6%) women (Table 1). The average number of years
residing in the USA was 11.8. Most (81.7%) had less than
12 years of education, and 61.6% had a household income
less than $20,000 per year. About two thirds had health
insurance (63.2%) and usual place of health care (63.0%).
More than half (58.9%) went to Chinese herbalist for some
health care. Seventy participants completed both the pre-
and post-intervention surveys. The three who did not were
women. Compared to those who completed the study, they
were similar in age, marital status, employment, and having
health insurance and place of care but had shorter US
residence (3.3 years), spoke English poorly/not at all
(100%), were more educated (33% had less than 12 years
of education), had more household income (none with
household income <$20,000), and had better self-reported
health (66.7% very good/excellent).

Knowledge about colorectal cancer was limited at pre-
intervention and increased significantly by post-intervention
(Table 2). Only 56.9% and 45.2% had heard of colon cancer
and polyps, respectively, at pre-intervention, but 100.0% had
heard of both by post-intervention. Knowledge of causes of
colorectal cancer increased for fatty diet (36.6% to 82.9%),
heredity (24.4% to 70.7%), and older age (12.2% to 61.0%;
all p≤0.0001).

There was a statistically significant increase from pre- to
post-intervention in the proportion who believed that
screening tests could prevent colorectal cancer (39.0% to
82.9%, p=0.0002). There were no other significant changes
from pre- to post-intervention in attitudes and beliefs except
an increase in those who were concerned about colorectal
cancer (31.7% to 65.9%, p=0.0005).

Awareness of all screening tests increased from 31.7% to
97.1% for FOBT (p<0.0001), 0% to 97.1% for sigmoidos-
copy, and 38.4% to 97.1% for colonoscopy (p<0.0001).
Receipt of FOBT increased from 0% to 55.7%, sigmoidos-
copy from 0% to 7.1%, and colonoscopy from 0% to 7.1%.
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There was an increase in those who thought about obtaining
an FOBT (33.3% to 53.3%, p=0.03) or colonoscopy
(24.7% to 43.3%, p=0.008) among those who had never
had the test. The proportion who planned on obtaining an
FOBT in the next 12 months also increased from 42.5% to
60.0% (p=0.02).

There was no difference by sex in the demographics and
health care variables, except that men were more likely than
women to be married (90.0% vs 67.9%, p=0.04). There
was no difference in the variables presented in Table 2 by
sex except for one variable. Men were less likely than
women to plan on obtaining an FOBT in the next 12 months
at pre-intervention (20.0% vs 50.9%, p=0.02) and at post-
intervention (40.0% vs 68.0%, p=0.057). Among those
who remained unscreened, men were less likely to think
about obtaining an FOBT (12.5% vs 68.2%, p=0.012).

Nearly all (96.1%) participants reported that the LHWs
helped with colorectal cancer prevention, with 73.0%
reporting that LHWs helped to inform about the tests,
67.6% that LHWs showed where to go for the tests, 78.4%
that LHWs encouraged to get tests, and 40.5% that LHWs
answered questions. Characteristics in LHWs that partic-
ipants liked were being knowledgeable (67.5%), helpful
(88.3%), friendly (83.1%), accessible (66.2%), and respect-
ful (71.4%).

After participating in the LHW program, 26.0% of
participants discussed colorectal cancer screening with one
to two other people, 31.2% with three to four other people,
and 36.4% with five or more other people. After the
program, two LHWs participated in health fairs held by
NICOS Chinese Health Coalition and taught over 100

participants about colorectal cancer screening using the
flipchart. Through the LHW program, one LHW became
interested in health outreach and was hired by NICOS to
conduct other health-related outreach.

Discussion

The results of this pilot study indicate that the use of lay
health worker outreach to promote colorectal cancer
screening is feasible among Chinese Americans and is
effective, albeit in an uncontrolled study, in increasing the
rate of colorectal cancer screening in this population. Other
important findings from this study include preliminary
information about how LHW outreach may work in this
population and the acceptability of LHW outreach among
Chinese American men.

There has been increasing interest on how to increase
uptake of health interventions that have been proven
effective [32]. Despite the size of the Chinese American
population and the lack of adequate colorectal cancer
screening, there has been only one published intervention
to increase this proven modality in this population—a
clinic-based intervention in Seattle, WA using a profession-
al health educator, bilingual materials, and direct provision
of FOBT cards [13]. That study found that the intervention
was superior to usual care for FOBT receipt. The
intervention group had an increase of 69% in the receipt
of colorectal cancer screening, a rate that is slightly higher
than the increase of 55% in this LHW outreach study. The
results of both studies show that culturally and linguisti-

Demographic characteristics Mean (SD) or % (95% confidence interval) (N=73)

Age in years 63.0 (9.8)

Years in USA 11.8 (9.8)

Sex, % women 72.6

English-speaking ability, poorly/not at all 79.5 (68.4, 88.0)

Education, less than 12 years 81.7 (70.7, 89.9)

Marital status, married/living with partner 74.0 (62.4, 83.6)

Employment

Employed 16.4 (8.8, 27.0)

Unemployed 27.4 (17.6, 39.1)

Homemaker/student/retired 56.2 (44.1, 67.8)

Household income, less than $20,000/year 61.6 (49.5, 72.8)

Health and access to health care

Self-reported health, very good/excellent 12.3 (5.8, 22.1)

Have usual place for health care 63.0 (50.9, 74.0)

Have health insurance 63.2 (49.3, 75.6)

Go to Chinese herbalist 58.9 (46.8, 70.3)

Has family history of colorectal cancer 0

Table 1 Characteristics of
Chinese lay health worker out-
reach participants
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Table 2 Colorectal cancer knowledge, attitudes, beliefs, and screening behaviors among Chinese participants in a lay health worker outreach
program

Pre-intervention (N=73) Post-intervention (N=70) p value
Mean (SD) or % (95% confidence interval)

Knowledge about colorectal cancera

Ever heard of colorectal cancer 56.9 (44.7, 68.6) 100.0 –

Ever heard of colon polyp 45.2 (33.5, 57.3) 100.0 –

Agree that factor is associated with colorectal cancer

Fatty diet 36.6 (22.1, 53.1) 82.9 (67.9, 92.9) <0.0001

Heredity 24.4 (12.4, 40.3) 70.7 (54.5, 83.9) <0.0001

Smoking 22.0 (10.6, 37.6) 75.6 (59.7, 87.6) <0.0001

Lack of physical activity 24.4 (12.4, 40.3) 63.4 (46.9, 77.9) 0.0003

Older age 12.2 (4.1, 26.2) 61.0 (44.5, 75.8) <0.0001

Constipation 56.1 (39.8, 71.5) 87.8 (73.8, 95.9) 0.0008

Toxins 12.2 (4.1, 26.2) 43.9 (28.5, 60.3) 0.003

God’s will 2.4 (0.06, 12.9) 0.0 (–) –

Bad karma 2.4 (0.06, 12.9) 0.0 (–) –

Attitudes and beliefsa

Ways to prevent colorectal cancer

Regular bowel movements 48.8 (32.9, 64.9) 53.7 (37.4, 69.3) 0.67

Chinese herbs 14.6 (5.6, 29.2) 7.3 (1.5, 19.9) 0.32

Chinese healer 12.2 (4.1, 26.2) 7.3 (1.5, 19.9) 0.48

Aspirin 4.9 (0.6, 16.5) 7.3 (1.5, 19.9) 0.65

Drink more water 61.0 (44.5, 75.8) 53.7 (37.4, 69.3) 0.49

Eat fibers and vegetables 87.8 (73.8, 95.9) 73.2 (57.1, 85.8) 0.08

Screening tests 39.0 (24.2, 55.5) 82.9 (67.9, 92.9) 0.0002

Nothing 2.4 (0.06, 12.9) 4.9 (0.6, 16.5) 0.56

Concerned about colorectal cancer 31.7 (18.1, 48.1) 65.9 (49.4, 79.9) 0.0005

Arranging schedule for screening is easy 70.0 (53.5, 83.4) 63.4 (46.9, 77.9) 0.49

Finding time for screening is difficult 48.8 (32.9, 64.9) 43.9 (28.5, 60.3) 0.67

Going through screening would be difficult 51.3 (34.8, 67.6) 53.7 (37.4, 69.3) 0.83

Personal risk of colorectal cancer is high 4.9 (0.6, 16.5) 17.5 (7.3, 32.8) 0.06

Afraid of abnormal screening test 56.1 (39.8, 71.5) 58.5 (42.1, 73.7) 0.76

Family thinks I should go through screening 61.0 (44.5, 75.8) 73.7 (56.9, 86.6) 0.21

If found early, colorectal cancer can be cured 97.6 (87.1, 99.9) 97.6 (87.1, 99.9) 1.00

Colorectal cancer screening knowledge, behaviors, and intention

Ever heard of FOBT 31.7 (23.2, 44.7) 97.1 (90.9, 99.7) <0.0001

Ever heard of sigmoidoscopy 0.0 97.1 (90.9, 99.7) –

Ever heard of colonoscopy 38.4 (31.1, 53.5) 97.1 (89.0, 99.2) <0.0001

Ever had FOBT 0.0 55.7 (47.9, 70.8) –

Ever had sigmoidoscopy 0.0 7.1 (2.9, 16.2) –

Ever had colonoscopy 0.0 7.1 (2.1, 14.5) –

If never had an FOBT, ever thought about obtaining one 33.3 (22.1, 45.1) 53.3 (34.3, 71.7) 0.03

If never had a sigmoidoscopy, ever thought about obtaining one 31.5 (22.2, 44.1) 42.9 (30.2, 54.5) 0.22

If never had a colonoscopy, ever thought about obtaining one 24.7 (17.0, 37.3) 43.3 (29.8, 54.5) 0.008

Plan to obtain FOBT in next 12 months 42.5 (33.4, 55.9) 60.0 (50.6, 73.1) 0.02

Plan to obtain sigmoidoscopy or colonoscopy in next 12 months 36.4 (26.1, 51.2) 58.7 (45.3, 74.2) 0.05

SD standard deviation
a Only those who had heard of colorectal cancer at the time of the survey were included in the knowledge and attitude variables analyses
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cally appropriate health education, whether community- or
clinic-based, can lead to large increases in the rate of
colorectal cancer screening among Chinese Americans.

In addition to the effect on increasing colorectal cancer
screening, the LHWoutreach participants also increased their
knowledge about the known risk factors of colorectal cancer.
There was an increase in the knowledge that screening
prevents colorectal cancer, although there was no change in
knowledge of other prevention modalities such as eating
fibers and vegetables or taking aspirin to prevent colorectal
cancer. This was because, for simplicity, the intervention
focused on screening, and thus, the LHWs did not discuss
other modalities other than to acknowledge that they were
valid. The lack of emphasis may have led the participants to
believe that the other preventive methods may not be
effective. Since those other behaviors should be encouraged,
this would be an issue to address in future studies.

There was an increase in concern about colorectal
cancer, but no changes in the perception of logistical
barriers. This is likely a result of the way this LHW
outreach program was structured, with the main focus on
knowledge and risk, and, other than providing participants
with referral to places to go to obtain screening, less focus
on providing navigation support. This feature separates the
type of outreach conducted by LHWs from patient
navigators, one of whose main functions is to provide
navigation and logistical support. Future studies with
LHWs could include additional components that address
logistical problems.

Rogers argued that, among the five stages of diffusion
theory’s adoption process—knowledge, persuasion, deci-
sion, trial, and adoption—interpersonal contact and social
networks are more influential than other modalities, such as
mass media, in driving the last two or three phases [33].
Lay health workers in this study successfully transmitted
knowledge about colorectal cancer and its screening to their
participants. Most participants acknowledged that knowl-
edge delivery was a key component of the LHW outreach,
but they reported that the LHWs also helped to provide
other important information such as logistics (e.g., where to
go to obtain screening) and emotional support to encourage
the participants to get screened. Participants also selected
the characteristics of being helpful, friendly, and respectful
more frequently than being knowledgeable as what they
liked about their LHWs. Although this study was not
designed to address the question of how LHW outreach
works, these interpersonal qualities may have been as
important as knowledge diffusion in increasing adoption of
colorectal cancer screening among the participants. LHW
outreach should be strongly considered in programs that
work with minority populations such as Chinese Americans
because LHWs have natural cultural and linguistic compe-
tence, because LHWs fit the needs of diffusion theory, and

there is increasing empirical evidence, including this study,
for the effectiveness of LHW outreach [20–24, 34].

A recent review of LHW outreach reported a need for
studies with male participants [19]. This study showed that
it is feasible to implement LHW outreach for Chinese
American men on the topic of colorectal cancer screening.
Interestingly, even though some female LHWs worked with
male participants, there were minimal differences in the
effect of the intervention on knowledge and uptake of
colorectal cancer screening between male and female
participants. However, men did have lower rates of
intention to obtain screening in the future. It was also
harder to find qualified men interested in becoming LHWs.
These findings suggest that concerns remain about the
applicability of LHW outreach methods to ethnic minority
men and that LHW outreach with these men should be
tested in a larger study.

An important and often underappreciated feature of LHW
outreach programs is the building of community capacity to
address health concerns. In this study, this occurred in three
ways. First, existing social networks, which were probably
channels of communication about a variety of issues,
including health concerns, were utilized to spread the word
about an evidence-based effective intervention, colorectal
cancer screening. The message did not stop after the
participants listened to the LHWs because many participants
reported discussing colorectal cancer screening with others in
their networks. Utilizing the social networks in this way may
prepare for future health-related outreach by setting the norm
for those in the network that this is an acceptable content for
communication. Secondly, the LHWs become ready resour-
ces for further linguistically and culturally competent
interventions on health. This did occur in a direct way, when
NICOS utilized trained LHWs to provide teaching about
colorectal cancer screening to large numbers of participants
at health fairs. The presentation and research skills that they
learned will also prepare them to conduct similar work on
other health topics. On a more fundamental level, some
LHWs become activated to work in health outreach, as in the
example of the LHW who then seeked and obtained further
employment with NICOS. Finally, the capacity of a
community organization such as NICOS to work in research
and in cancer prevention also increased, and it is currently
working with this team of researchers on other funded
projects to carry out community-based participatory research
among Chinese Americans.

This study has several important limitations. As a
feasibility study, the sample size was small, and there was
no control group. The outcome of colorectal cancer
screening was based on self-reports, not on medical record
validation, and little is known about the validity of self-
reports for colorectal cancer screening among Asian
Americans.
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The findings from this study show that LHW outreach to
promote colorectal cancer screening among Chinese
American men and women is feasible and possibly effective.
Further studies are needed to document the effectiveness of
this culturally appropriate intervention and to describe the
mechanisms through which this intervention works.

Open Access This article is distributed under the terms of the
Creative Commons Attribution Noncommercial License which per-
mits any noncommercial use, distribution, and reproduction in any
medium, provided the original author(s) and source are credited.
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