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Abstract Hispanics are an underserved population in terms of
colorectal cancer (CRC). CRC is the second leading cause of
cancer incidence among Hispanic men and women, and His-
panics have lower screening rates than non-Hispanic whites.
The overall purpose of this project was to provide CRC infor-
mation, education, and fecal occult blood test (FOBT) kits to
Hispanics in a rural three-county region of Washington State.
We held a series of 47 community health fair events that
incorporated the use of a giant inflatable, walk-through colon
model with physical depictions of healthy tissue, polyps, and
CRC. We used a pre/post-design to look for changes in famil-
iarity with CRC before and after walking through the colon
among adults aged 18 and older (n=947). McNemar’s test
analysis indicated significant differences in the distribution of
the percentage of correct participant responses to CRC-related
questions from pre- to post-test after an educational tour of the
colon. Results from logistic regression analysis identified mul-
tiple participant characteristics associated with self-reported
likelihood of being screened for CRC in 3 months following
post-test. We distributed 300 free FOBT Kkits to be analyzed at
no charge to the end user and to attendees aged 50 and older
who toured the inflatable colon; 226 FOBT kits (75.3 %) were
returned for analysis. The use of the inflatable colon was an
innovative way to attract people to learn about CRC and
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CRC screening modalities. Furthermore, the response to our
distribution of FOBT Kkits indicates that if given the oppor-
tunity for education and access to services, this underserved
population will comply with CRC screening.
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Introduction

Colorectal cancer (CRC) is the third most commonly diag-
nosed cancer and the second leading cause of cancer mortality
among men and women in the USA [1]. CRC incidence and
mortality trends have shown significant decreases in the past
10 years for both men and women in the USA. This trend,
however, is not replicated for the Hispanic population. For
both CRC incidence and mortality, rates remain stable. Some
of this may be attributed to the lower CRC screening rates of
Hispanics. Hispanics are significantly less likely to have a
recent CRC screening test than non-Hispanic whites (47 %
compared to 62 %, respectively). Among Hispanic subgroups,
CRC screening rates are lowest among Mexican-Americans
(45.3 %) [2]. The lack of screening is especially problematic
in that screening can result in the detection of early stage CRC
which often can be treated successfully and result in decreased
morbidity and mortality [3]. Further, removal of adenomatous
polyps before they become cancerous can reduce CRC inci-
dence and mortality [4].

There are many impediments to CRC screening for His-
panic individuals. An integrative review of barriers to screen-
ing identified a number of factors that were associated with
low screening levels; these included limited English proficien-
cy, low literacy and educational level, and lack of provider
recommendations [5]. The authors of the review concluded
that more studies using culturally appropriate and targeted
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approaches to educate Hispanics about CRC screening and
studies that foster provider training are needed. A further
barrier to CRC screening is rurality; individuals who live in
rural settings are less likely to obtain CRC screening than
individuals residing in urban settings [6].

One of the 23 Community Network Program Centers
(CNPCs) in the USA, the Center for Community Health Pro-
motion (CCHP) of Fred Hutchinson Cancer Research Center
(FHCRC), is located in a rural, agricultural area of Washington
State. CCHP, with the participation of its community advisory
board (CAB), designed and implemented a culturally appro-
priate educational and behavioral intervention to increase the
use of CRC screening by Hispanics. It did so in a strategic
manner that was focused on making the most efficient use of
existing resources in the region. The approach used by the
CCHP is community-based participatory research (CBPR),
where a partnership is formed between the community and
academic researchers. The CAB participates in the design and
implementation of research studies and initiatives that seek to
reduce disparities. Further, CCHP staff have developed part-
nerships with other community organizations to address the
disparities in cancer experienced by residents of this rural area.

This project began because CRC screening is of high
importance to people in the area. Based on findings from
two Town Hall Forums conducted by the CCHP in April
2011, community members reported being most concerned
about CRC compared to other cancer sites. As part of this
CBPR project with the community, we attempted to assist the
community in addressing that problem. The purpose of this
paper is to describe the implementation and outcomes of an
innovative strategy to increase education and participation in
the early detection of CRC.

Methods
Setting

The setting for this project is a rural three-county region of
Washington State. The counties comprise an area of 7,337
mile? and lie east of the Cascade Mountain range. The area is
primarily agricultural and grows fruit and vegetable crops that
are distributed throughout the USA. Many of the towns in the
area are majority-minority (Hispanic) towns, and overall, the
area is 67 % Hispanic [7]. According to data from the Pew
Hispanic Center, most of the Hispanic population in Wash-
ington State is of Mexican origin (83 %) as opposed to other
Latin American countries [8].

Intervention

The Guide to Community Preventive Services recommends
interventions such as client reminders, small media, one-on-
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one education, and reducing structural barriers as client-
oriented interventions to increase CRC screening. To address
CRC screening among the Hispanic population, we used a
four-pronged approach which combined these strategies: (1)
we sought to increase awareness of the importance of CRC
screening, (2) we educated the population about obtaining
CRC screening through one-on-one education and small me-
dia, (3) we influenced behavior and reduced structural barriers
by disseminating free FOBT Kkits to age-eligible (50+) indi-
viduals, and (4) we followed up on abnormal FOBT results
(client reminders). Each approach is described below.

Awareness Our preliminary data from focus groups and small
instructional encounters indicated that many Hispanics were
unaware of CRC or the need for CRC screening. To foster
awareness, we purchased a giant “inflatable colon” to attract
people’s interest. This walk-through replica of the human
colon is 10 ft high, 12 ft wide, and 20 ft long and contains
simulated healthy colon tissue, polyps, early stage CRC, and
advanced CRC. Six display signs inside the colon explain the
progression of cancer from normal tissue to advanced stage
cancer and highlight the importance of screening and early
detection of CRC. Signs were created in English and Spanish.
The colon was named CASPER (Capture All Suspicious
Polyps and Eradicate Rapidly) in a community naming contest
and was displayed at 47 community events, including health
fairs, throughout communities in the region between March 1
and October 13, 2012.

Education of the Population We used a participatory strategy
to educate the population. CCHP promotores (lay health
workers) led tours through the inflatable colon, pointing out
the progression of CRC. We invited adult community mem-
bers, 18 years of age and older, who attended community
events where the inflatable colon was presented, to complete
anonymous pre/post pencil and paper questionnaires in their
language of choice (English or Spanish). CCHP promotores
were available to help read questionnaires to participants who
needed assistance. Participants were given a pre-numbered
packet if they were interested in participating. They filled
out the pre-questionnaire before entering the colon, handed
it to a staff member, and then filled out the post-questionnaire
after exiting the colon. When they returned the post-
questionnaire, they were given a water bottle as an incentive
and were offered printed materials about colorectal cancer.

Behavior To reduce structural barriers, such as reducing time
and distance between service delivery and target population,
and to increase screening behavior, we purchased 300 FOBT
kits and distributed them following a tour of the inflatable
colon. On the inflatable colon post-questionnaire, participants
were asked if they were 50 years of age or older and if they
were interested in receiving a free FOBT kit.
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Because this was a population with limited health literacy,
the FOBT instructions were recreated using less text and more
pictures; they were also translated into Spanish. FOBT Kkits
included a pre-addressed and stamped envelope to a local
hospital. Individuals who completed the FOBT kits could
return them in the supplied envelope to the local hospital for
analysis. Once the local hospital analyzed the FOBT, they
provided the results by participant number to the CCHP
office; we tracked the completion of the FOBT kits, monitored
the outcome (i.e., positive or negative result), and followed up
with participants to provide results.

Follow-up CCHP promotores followed up with a phone call to
participants to let them know their FOBT results. If the results
were normal, the screening guidelines were reviewed with the
participant and they were encouraged to follow-up with their
doctor to discuss future screening. If the results were positive,
the CCHP promoter explained that it did not mean that they
had cancer, and they advised the participants to follow-up
with their doctor to complete further testing. If participants
indicated that they did not have a doctor or health insur-
ance, they were referred to the patient navigator at the
local hospital for assistance with follow-up. We collabo-
rated with local hospitals, clinics, and the regional Breast,
Cervical, and Colon Health Program to generate the list of
providers who would provide low-cost or free colonosco-
pies for any participant in our project who had a positive
FOBT result.

The protocol, as well as promotional flyers, participant
consent forms, FOBT instructions, and all questionnaires for
this intervention, was approved by FHCRC Institutional
Review Board.

Study Measure

Pre- and post-tests were administered to measure participants’
familiarity with CRC and CRC screening, past screening
behavior, likelihood to be screened, access to health care,
and likelihood to talk to significant others about CRC before
and after walking through the inflatable colon. Demographic
variables collected on pre-test included the following: gender,
age, education, race/ethnicity, whether they had health
insurance, and whether they had a regular health clinic
and physician (Table 1).

Awareness of screening was assessed by pre-test responses
to yes/no questions where respondents were asked if they ever
talked to their doctor about CRC and if their doctor ever
recommended they have a FOBT, sigmoidoscopy, or colonos-
copy. On the post-test, we asked respondents how likely they
were to talk to their doctor about CRC after walking through
the inflatable colon.

Familiarity with CRC and screening was assessed by five
yes/no questions at pre- and post-test; these questions asked

the respondents if they knew what a colon polyp was, what
CRC was, what a cancer screening test was, what the different
types of screening tests available for CRC were, and whether
patients could survive CRC if it was found early and removed.
For intention to be screened, we asked respondents at pre-
and post-test how likely it was that they would be
screened for CRC. Response categories were “not likely,”
“somewhat likely,” and “very likely.” On the pre-test, we
also asked respondents if they ever had a FOBT, sigmoid-
oscopy, or colonoscopy.

Analysis

We examined descriptive statistics of participants using fre-
quencies and proportions. The overall proportion of partici-
pants answering correctly for each of the five questions is
shown for pre- and post-test by gender, ethnicity, and age in
Table 2. McNemar’s test for paired binary data [9, 10] was
used to determine whether there were significant differences
in the distribution of the percentage of correct participant
response to questions about CRC and related items (i.e., types
of screening, CRC polyps, etc.) from pre- to post-test (com-
plete data not shown).

We also used multiple-logistic regression to identify par-
ticipant characteristics that were associated with being very
likely or somewhat likely to get screened at post-test. In this
analysis, very likely and somewhat likely were coded as 1 and
not likely as 0. Participant characteristics (Table 3) were coded
with the reference group being 0 and the alternative group
coded as 1. In the unadjusted models, we estimated odd ratios
(ORs) using the following logit formula: logit(p)=/03y+ 31X,
where p is the probability of being very likely or somewhat
likely to get screened. Using the logistic regression model, we
estimated the log odds of any self-reported likelihood of
getting screened (Y) with only one participant characteristic
(x1). In the adjusted logistic regression models, we simply add
more participant characteristics (x;, x5, X3...) to the model to
estimate coefficients of Y. Analyses were performed using
Stata 12.0 for Microsoft Windows (StataCorp, College Sta-
tion, TX) and the R programming language [11]. For Table 3,
we used a two-step adjustment where, in the first adjustment
step, we only included demographic information (age, gender,
ethnicity, education) in our model. In the second step, we
included the demographic information but also access to care
variables (having a regular physician, regular clinic, and in-
surance). All statistical tests were performed with an alpha set
at 0.05 and were two-tailed.

Results

In 7 months of intervention, approximately 3,500—4,000
people walked through the inflatable colon; 958 completed
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Table 1 Participant demographic

characteristics Characteristic

NHW* (116), n (%)  Hispanic® (718),n (%)  Total® (947), n (%)

Gender
Female
Male
Age
<30
30-39
40-49
50+
Education level
8th grade or less
9th—12th grade (no diploma)
HS diploma or GED
Some college or higher
Regular health clinic

Yes
No
Regular physician
Yes
No
Health-care plan/insurance
Private
#Does not include missing Basic health plan
lr)esponses o ) Medicare
Inc.ludes~ mleldgals \yho did not Medicaid, coupons, VA, THS
self-identify as Hispanic or non-
Hispanic white (Black, 3; Native None
American, 73; Asian/Pacific Other
Islander, 3; and others, 27); does Multiple

not include missing responses

87 (75.0) 550 (76.6) 718 (76.6)
29 (25.0) 163 (22.7) 220 (23.4)
23 (21.1) 142 (21.7) 182 (21.1)
23 (21.1) 187 (28.6) 236 (27.3)
13 (11.9) 160 (24.5) 193 (22.3)
50 (45.9) 165 (25.2) 253 (29.3)
4(3.5) 273 (38.1) 282 (30.0)
4(3.5) 145 (20.3) 158 (16.9)
18 (15.7) 127 (17.7) 172 (18.3)
89 (77.4) 171 (23.9) 327 (34.8)
91 (79.8) 519 (73.2) 704 (75.6)
23(20.2) 190 (26.8) 227 (24.4)
87 (77.7) 406 (57.3) 577 (62.2)
25(22.3) 302 (42.7) 351 (37.8)
56 (49.1) 123 (17.4) 206 (22.2)
17 (14.9) 85 (12.1) 115 (12.4)
4(3.5) 29 (4.1) 40 (4.3)
4(3.5) 60 (8.5) 85(9.2)
24 (21.1) 371 (52.6) 425 (45.8)
0 (0) 21 (2.9) 23 (2.4)
9(7.9) 17 (2.4) 34 (3.7)

pre-test and 947 completed both pre- and post-test ques-
tionnaires. Those 947 sets of pre/post-tests were used for
the current analysis. Characteristics of the 947 participants
are presented in Table 1. The majority of participants were
Hispanic (76.4 %, n=718) and female (76.6 %, n=718).
Of the four age categories, the majority of participants
were 50 years old or older (29.3 %, n=253). Approximately

Table 2 Pre- and post-test familiarity by gender, ethnicity, and age

half of the participants had less than a high school education
(46.9 %, n=440).

We examined familiarity with CRC for all participants as
well as familiarity specific to those who were 50 years of age
and older (see Table 2). There was little awareness on CRC
screening at pre-test. There was a significant change in famil-
iarity with CRC, from “no” (incorrect) at pre-test to “yes”

Familiarity questions (% responding correctly) Female Male NHW Hispanics <50 50+

Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post
Knows what a colon polyp is 28.6 859" 269 839" 716 974° 19.1 827" 242 86.8* 37.6 825"
Knows what colon cancer is 348 857" 386 84.6" 629 965 30.1 826" 344 873" 41.7 802"
Knows what CRC screening test is 314 84.0° 288 83.7* 670 947* 224 81.2* 284 855" 384 804"
Knows types of CRC screening tests 142 78.6" 96 76.8° 241 86.1* 105 76.3* 101 79.5* 204 73.2%
Survival of CRC is possible with early detection ~ 76.7  90.7* 814 91.7° 80.7 974" 762 89.8° 773 922° 80.7 877

? Difference in the distribution of percentage of correct answers at pre- and post-test is significantly different at level p<0.01, based on McNemar’s test
for paired binary data and the complete table of correct percentage and incorrect percentage at the pre- and post-test visits (data not shown)
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Table 3 Post-test self-reported likelihood of intent to be screened for CRC by demographic

Characteristic

Intention to be screened for CRC (Y/N)

Unadjusted
OR (95 % CI)

Female

Male

Less than 50 years of age
50+ years of age
NHW

Hispanics

>HS graduate

<HS graduate
Never screened

Ever screened

No regular physician
Regular physician
No regular clinic
Regular clinic

No health insurance
Health insurance

1.00
0.94 (0.65-1.36)
1.00
1.76 (1.19-2.62)
1.00
3.76 (2.46-5.76)
1.00
2.08 (1.49-2.90)
1.00
1.53 (0.94-2.52)
1.00
2.12(1.25-3.62)
1.00
0.93 (0.64-1.35)
1.00
0.78 (0.56-1.08)

Adjusted® Adjusted”

OR (95 % CI) OR (95 % CI)
1.00 1.00

0.87 (0.56-1.37) 0.84 (0.53-1.36)
1.00 1.00

2.27 (1.40-3.68) 1.99 (1.20-3.32)
1.00 1.00

3.68 (2.23-6.06) 4.25(2.47-7.32)
1.00 1.00

1.22 (0.81-1.85) 121 (0.78-1.87)
1.00 1.00

1.46 (0.75-2.83) 1.18 (0.58-2.41)
1.00 1.00

1.93 (1.03-3.63) 1.96 (1.03-3.74)
1.00 1.00

0.78 (0.50-1.23) 0.75 (0.47-1.20)
1.00 1.00

1.00 (0.67-1.51) 1.05 (0.69-1.59)

Values shown in italicized font were found to be associated with intent to screen for CRC with a significance level of 0.05

# Adjusted for age, ethnicity, gender, and education

® Adjusted for age, ethnicity, gender, education, regular physician, regular health clinic, and insurance status

(correct) at post-test for all questions asked. When examining
familiarity with CRC among those aged 50 and older, the
significant relationships prevailed for all but one question
(Do you think most patients survive CRC if it is found early
and removed?). This is likely due to a large proportion of
correct answers on the pre-test.

Only 15.6 % of respondents had ever talked to their phy-
sician about CRC, and only 16.8 % of respondents reported
that their physician had ever recommended that they have any
kind of CRC screening test (data not shown in tables). Re-
spondents were able to identify CRC screening methodologies
at the post-test; something that was only sporadically done on
the pre-test. Uniformly, the change in familiarity was signifi-
cant at the 0.01 level for all questions, except for one when
examined among participants 50 and older (see Table 2). We
observed an increase in participants’ intention to be screened.
The proportions of respondents who shifted from not likely to
somewhat likely or very likely increased significantly for all
ages (data not shown in tables).

In Table 3, we present unadjusted and adjusted odds ratios
for participant characteristics associated with post-test likeli-
hood intention to be screened. In the unadjusted model, being
50 years or older (OR=1.76; 1.19-2.62), ethnicity (OR=3.76;
2.46-5.76), education (OR=2.08; 1.49-2.90), and having a
regular physician (OR=2.12; 1.25-3.62) were associated with
intention to have a CRC screening test after walking through

the inflatable colon. In the partially adjusted model, being
50 years or older (OR=2.27; 1.40-3.68), cthnicity (OR=
3.68; 2.23-6.06), and having a regular physician (OR=1.93;
1.03-3.63) were associated with intention to be screened.
These associations remained in the fully adjusted models for
each of the same categories, although with slightly different
estimates (see Table 3).

Of the 300 FOBT kits distributed to participants, 226
(75.3 %) were returned. Of the 226 returned kits, six were
read as abnormal and one was determined to be unreadable
(data not shown in tables).

Discussion

In this study, we demonstrated that Hispanics who learn about
CRC can be encouraged to take action toward CRC screening.
Using a giant inflatable colon to foster awareness about CRC,
approximately 3,500—4,000 individuals received CRC infor-
mation between March and October of 2012 in three rural
counties of WA State. These counties have high Hispanic
population proportions. As a result of touring the inflatable
colon, familiarity with CRC improved significantly as did
intention to obtain screening. We supplemented this interven-
tion by providing free FOBT Kkits to a sample of participants
who toured the inflatable colon.
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The inflatable colon generated a great deal of attention and
interest. Installed at community events such as outdoor health
fairs throughout the region, the inflatable colon could be seen
from great distances and attendees were eager to see it. The
inflatable colon was the source of a number of local news
stories and received coverage by newspapers and radio stations.

As a result of the inflatable colon tours, CRC became a
conversational topic among many residents of the community.
This is supported by the change in responses from pre- to post-
test about the likelihood of talking to significant others about
CRC (data not shown). In addition, CCHP staff received an
increase in the number of requests from organizations who had
heard about the inflatable colon, or seen it at a community event,
and were interested in bringing it to their local community.

The change in familiarity was impressive; however, in
itself, it does not speak to behavior change. Nevertheless,
the response rate to the distribution of free FOBT kits was
surprising, especially among minority populations such
as Hispanics who are often noted as facing barriers to
screening [5, 12—15]. Other studies have distributed free
FOBT kits through mail [16—18], clinic visits [19-23],
community retail stores [24, 25], and pharmacies [26,
27]. None experienced response rates as high as those
seen in this study. Direct mailing yielded anywhere from
28 to 48 % participation rate, while clinic visits yielded
between 48 and 69 %. FOBT return rates for studies that
distributed kits via community retail stores and pharmacies
were lower (17.6 to 20 %).

The associations with ever having been screened for CRC
were noteworthy. Ever screened was associated with age,
ethnicity, having a physician, having a clinic, and having
health insurance. The lack of access to a regular physician,
clinic, or health insurance is a structural barrier faced by many
Hispanics [5, 28, 29]. Although the association of these bar-
riers with intention to be screened was limited to having a
regular physician, we were unable to follow up and verify the
screening behavior of the majority of those who intended to be
screened.

We attribute the success of the response to our FOBT
screening to a number of factors. First, we increased the
awareness of the problem in the area. A trip through the
inflatable colon showed individuals that polyps that are not
removed can develop into CRC and that advanced CRC can
metastasize to other parts of the body. Other studies also have
found that increasing awareness is important in generating
action [30-33]. Second, the provision of the FOBT and its
analysis were free, preventing a major burden of screening
that is cost. The safety-net clinics that provide free or reduced
cost screening often require the completion of documents and
that the resident provide proof of income and/or citizenship
status. Finally, as a result of this and other CBPR projects,
we have long-term, trusting relationships in this area with
community-based organizations and community members,
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which facilitates recruitment and participation in this type
of educational intervention.

Limitations

This study has some limitations. We did not conduct a formal
count of people who walked through the inflatable colon at
every event. Although we have information on intention to be
screened, questionnaires were anonymous; thus, we cannot
determine what percentage of respondents aged 50 and older
followed up by obtaining CRC screening after walking
through the inflatable colon. It was expected that after touring
through the inflatable colon, participants would have in-
creased awareness of CRC. The pre/post-questionnaire re-
sponses show each participant’s increased familiarity with
CRC but are not an indicator of their ability to retain the
information. The FOBT kit was only distributed to a sample
of participant and thus cannot be generalized to the entire
population. Further research is needed to associate follow-up
with CRC screening after touring the inflatable colon.

Conclusions

The use of an inflatable walk-through colon appears to be an
innovative way to attract people to learn about CRC and CRC
screening modalities. There were significant changes in
participants’ familiarity with CRC and likelihood to get
screened. Furthermore, the response to our distribution of
FOBT kits indicates that if given the opportunity for edu-
cation and access to services, this population will comply
with CRC screening. This is especially important for racial
and ethnic minority populations and people of low socio-
economic status who typically lack health insurance, or are
underinsured, and therefore find it difficult to obtain even
basic health care services.
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