
Creating a Workplace Culture of Preventive Health: Process
and Outcomes of the Colon Cancer–Free Zone at Virginia
Cooperative Extension

Carlin L. Rafie1
& Lindsay Hauser2 & John Michos3 & Jeffrey Pinsky3

# The Author(s) 2019

Abstract
Colorectal cancer is the third leading cause of cancer death in the USA, yet is highly preventable and detectable at an early stage
through screening. Virginia Cooperative Extension (VCE) implemented a worksite colon cancer awareness program to increase
colorectal cancer screening rates and preventive lifestyle behaviors among its employees. The Colon Cancer–Free Zone program
is designed using best practice principles of worksite health programs and includes information sessions covering the topics of
colorectal cancer, screening guidelines, insurance coverage, and preventive lifestyle behaviors. It is conducted in a campaign
format that includes a strategic communication strategy targeting relevant screening barriers and facilitators, peer champions, and
incentives. The program was implemented with VCE employees statewide utilizing a web-based system for the information
sessions, and resulted in broad participation, a significant increase in screening self-efficacy (4.15 ± 0.64 vs 3.81 ± 0.76, ρ =
0.006), changes in diet and physical activity (50% and 40% of participants, respectively), and a 20.6% increase in the employee
colorectal cancer screening rate. A Colon Cancer–Free Zone toolkit was developed for use by Extension Agents to implement the
program at worksites in their service communities.
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Background

Colorectal cancer (CRC) is the third leading cause of cancer-
related death in the USA among men and women; yet it is
highly preventable and detectable through healthy lifestyles
and screening [1, 2]. New screening methods have allowed
for the early detection of colorectal cancer, and its prevention
through the removal of precancerous intestinal polyps. Early
detection of colorectal cancer is crucial to successful treatment

and increases survival rates from 13.1% when discovered at
an advanced stage to 90% if found at an early, localized stage
[3]. In addition to screening, a healthy lifestyle that includes
regular exercise, a healthy eating pattern, and appropriate
weight maintenance is pivotal to a decreasing risk for colorec-
tal cancer [2]. Innovative systems to bring sustained colorectal
cancer screening and prevention information, particularly to
at-risk populations, could make a significant impact on the
incidence and outcomes of colorectal cancer in the USA.

Interventions aimed at increasing colorectal cancer
screening have targeted providers, health care systems,
and direct patient education in community-based settings
[4]. Appropriately adapted community education pro-
grams are needed to address knowledge gaps, negative
attitudes, and other barriers to screening and healthy life-
styles in the population and are an important part of a
comprehensive strategy for reducing colorectal cancer in-
cidence and increasing screening rates. Such programs
exist, but require further theory-based evaluation of effec-
tiveness and implementation within existing systems of
public education, including the Cooperative Extension
Service, departments of health, and corporate and
healthcare wellness programs, among others [4].
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The Cooperative Extension System (CES) is a nationwide
education and outreach network established in 1914 that uses
research findings emanating from the over 100 state land-
grant colleges and universities to equip Americans in rural
and urban communities with the knowledge and skills to solve
community, farm, and family problems. The CES has been
providing evidence-based education in almost every county
in the USA for over 100 years [5]. Recently, health and well-
ness has become a programmatic focus. Cooperative
Extension’s National Framework for Health and Wellness
was published in 2014 in response to national trends in health
and in recognition that the Extension has the community pres-
ence and local credibility needed to influence the social, eco-
nomic, and environmental determinants of health [6]. The
Framework is aligned with the US Department of Health
and Human Services’ National Prevention Strategy and rec-
ognizes the need for CES to leverage existing partnerships and
establish new public and private partners from health, educa-
tion, and preventive service areas (see Supplementary
Materials) [4, 7].

In line with the Framework, Virginia Cooperative
Extension (VCE) joined a national effort to eliminate colorec-
tal cancer as a public health issue, the National Colorectal
Cancer Roundtable (NCCRT) 80% by 2018 initiative, in
February 2016 [8]. There is a growing body of evidence for
the efficacy of group education conducted within worksites to
promote colon cancer prevention and screening [9–13]. We
implemented a program to increase CRC screening rates of
VCE employees and create capacity within family and con-
sumer science extension agents to conduct colorectal cancer
screening and risk reduction programs at worksites in their
service communities. This paper reports on the process and
outcomes of the program conducted within VCE.

Methods

We implemented a two-phase program to increase VCE
screening rates and bring CRC prevention awareness to
Virginia communities. The Colon Cancer–Free Zone
(CCFZ) is designed using best practice principles of
worksite health programs including acquiring administra-
tion buy-in, developing a strong communication strategy
appropriate to the corporate culture, use of peer champions,
and provision of relevant incentives for employee participa-
tion [14, 15]. It has four key elements (1) a series of colon
cancer risk reduction and screening information seminars,
(2) a communication plan targeting screening barriers, (3)
peer colon cancer champions, and (4) a call to personal
action with incentives. We implemented the program within
VCE to employees statewide and subsequently developed a
CCFZ toolkit for Extension Agents to conduct the program
within worksites in their service counties.

VCE CCFZ Program Implementation

Prior to implementation of the program, top administrative
personnel announced that VCE had joined the National 80%
by 2018 initiative during the annual VCE Spring conference
and encouraged all employees to engage in the CCFZ activi-
ties being planned to increase CRC awareness and screening.
We distributed a survey previously developed to identify fac-
tors associatedwith CRC use and based on health belief model
(HBM) constructs [16] to VCE personnel during the annual
conference. Results from the survey were used to target infor-
mation provided during the organization-wide program and to
formmessages for the communications plan developed for the
program. Four interactive, web-based information sessions
were conducted across 4 months starting in May 2016 and
addressed (1) CRC screening guidelines and insurance cover-
age, (2) dietary habits and weight management to reduce CRC
risk, (3) physical activity guidelines and recommendations for
CRC risk reduction, and (4) program information review and
personnel testimonials. Sessions were facilitated by an
Extension Specialist and topic experts.

To encourage VCE employee participation across the state,
“Colorectal Cancer Champions” were recruited from em-
ployees in each of the 4 state VCE districts. These individuals
volunteered as champions and had an interest in the topic due
to experience, either personal or among family or friends, with
colorectal cancer. They transmitted information about upcom-
ing information sessions, distributed social media messages
that were part of the program, and encouraged conversation
about colorectal cancer within their district offices. The com-
munication plan was developed using guidance provided by a
communications guidebook developed by the NCCRT [17],
information from the pre-program survey, and key messages
being promoted by the National campaign.

A program website, Facebook page, and Twitter account
were created to facilitate communication. The national key
message that colorectal cancer is preventable, treatable, and
beatable was repeated in all communication platforms.
Facebook posts and tweets were scheduled to be delivered
across 6 months, starting 2 weeks prior to the first information
session. Motivational messages appropriate for our target au-
dience of unscreened individuals with health insurance were
provided through these platforms and included messages ad-
dressing control, expectation, trust, and empowerment.
Testimonials of colleagues were also posted on the webpage
and Facebook page. In addition, a poster announcing the VCE
80% by 2018 program was produced and provided to all 107
county Extension offices for posting.

Finally, employees were encouraged to sign a CCFZ
“pledge” as a call to action. The pledge was available in both
paper format distributed by the Colorectal Cancer Champions
and electronically on the website. Signers pledged to get
screened for colorectal cancer if they were eligible, to know
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three simple facts about colorectal cancer provided on the
pledge card and to talk to three additional people about colo-
rectal cancer prevention and screening.

Data Analysis

Pre-/Post-VCE CCFZ Program Survey

A validated twenty-eight question health beliefs survey eval-
uating factors associated with CRC use and demographics of
respondents was distributed to the VCE personnel in February
2016 during the in-person annual VCE conference [16]. The
survey was repeated in February 2017, with three additional
questions about awareness of the CCFZ campaign, participa-
tion in CCFZ activities, and actions taken to get screened. The
VCE annual conference was conducted virtually in 2017, so
distribution of the post-survey was conducted through e-mail
solicitation of VCE employees.

The pre- and post-survey evaluated the attitudes of respon-
dents around five health belief categories; self-efficacy (4
questions), benefits of screening (5 questions), barriers to
screening (6 questions), susceptibility to colorectal cancer (3
questions), and severity of colorectal cancer (4 questions).
Cronbach’s alpha analysis indicated internal consistency
among questions within each belief category (all α ≥ 0.710),
so composite scores were calculated for each belief category.
To accomplish this, responses to each question were given a
number from 1 to 5, with “strongly disagree” as 1 and “strong-
ly agree” as 5. In the case of questions where agreement indi-
cated a health belief associated with negative engagement in
colorectal cancer health behaviors, the number ordering was
reversed. The average score for questions within each health
belief category was calculated to get the composite score. A
composite score of ≥ 4 was considered “positive”, while a
score of ≤ 3 was considered “negative” to the engagement in
health behaviors to prevent colorectal cancer. Paired sample t
tests were conducted on the pre- and post-scores to evaluate
change in health beliefs. Spearman’s correlation was per-
formed on data from the post-survey to evaluate the relation-
ship between the number of program activities that an individ-
ual participated in and health belief composite scores.

Information Session Surveys

Surveys to evaluate participant’s actions in response to the
information sessions were conducted at the beginning of the
second, third, and fourth WebEx sessions. The question, “Did
you view any of the previous WebEx sessions,” was asked in
order to direct those who had participated in a previous
WebEx to the follow-up questions about actions taken rele-
vant to that session’s content. Survey questions for each ses-
sion are provided with the Supplementary Materials.

VCE Colorectal Cancer Screening Rate Change

Data on colorectal cancer screening rates was provided by the
major state health insurance company, Anthem Blue Cross
Blue Shield. Historic claims data for colonoscopy, sigmoidos-
copy, fecal occult blood test (FOBT), and fecal immunoassay
test were used to evaluate the screening rate of VCE em-
ployees insured by Blue Cross Blue Shield in June 2016 be-
fore the CCFZ campaign was implemented and in June 2017
after the campaign.

Data was also collected on CCFZ information session at-
tendance and colorectal cancer screening pledge signatures.

Results

Health Beliefs Pre-survey

Two hundred and eighty-eight VCE employees (33%)
responded to the pre-program colorectal cancer beliefs survey,
and 115 (13%) responded to the post-program survey. The
lower post-survey response rate was largely due to survey
response solicitation being conducted electronically rather
than in person in 2017.

The majority of respondents of the first survey indicat-
ed positive health beliefs about each of the five belief
categories. The questions within each health belief con-
struct showed good internal consistency. Over 20% of
respondents had negative responses for the categories of
barriers to screening and severity of colorectal. Post-
survey responses showed similar results (Table 1). A clos-
er analysis of responses to the individual questions related
to barriers to screening showed that feeling that doctor
visits to detect colorectal cancer would be unpleasant was
a significant barrier. In addition, feeling uncomfortable
talking about colorectal cancer and the cost of screening
were also barriers for about a quarter of respondents.
Relevant to the survey results is the finding that perceived
barriers to colorectal cancer screening has the greatest
influence on screening behavior. Responses to questions
related to severity of colorectal cancer indicated that al-
though the majority felt a diagnosis of CRC would bring
long lasting problems that would change their life, only
slightly more than half of respondents (57.5%) indicated a
fear of getting colorectal cancer. Additionally, a large ma-
jority (86%) felt that they would live longer than 5 years
if diagnosed with the disease.

Based on the findings of the pre-program survey, the
communication plan incorporated messages from the
NCCRT communications guidebook into planned
Facebook and Twitter posts that were designed to alle-
viate these specific barriers to screening and provide
accurate prognosis information.

1137J Canc Educ (2020) 35:1135–1140



Examples:

Although colon cancer is the second-leading cause of
cancer death, it is also one of the most preventable with
early detection.

There are several screening options available, including
simple take-home options. Talk to your doctor about
getting screened today!

CCFZ Information Session Outcomes

One hundred and twenty-eight Extension employees,
representing 81 unique individuals, participated in the four
web-based information sessions conducted in 2016 (Average
of 33 participants per session; range 20–37). Attendees repre-
sented 42 of the 107 counties in Virginia, with representation
from each of the four Extension Districts. Sixty-two partici-
pants in session 2, 3, and 4 indicated that they had attended a
previous session. Results from those who had attended a pre-
vious session showed that 50% (n = 31) of these respondents
signed the colorectal cancer pledge, 42% (n = 26) took action
to get screened, and 65% (n = 40) talked to someone about
colorectal cancer. Over three-quarters of respondents had
made changes in their diet to reduce their colorectal cancer
risk. The most common dietary change was to increase fruit
and vegetable consumption, followed by decreasing red meat

intake, and increasing fiber intake. Forty percent of respon-
dents also increased their physical activity. Specific changes in
physical activity included beginning to exercise, increased
exercise time or intensity of their exercise, and adding strength
or flexibility training (Table 2).

Health Beliefs Post-survey Outcomes

One hundred and fifteen VCE personnel responded to the
post-program health beliefs follow-up survey. Of these, forty
had answered the pre-program survey. The vast majority
(90%) of respondents were aware that VCE had joined the
NCCRT 80% by 2018 initiative. Questions regarding their
engagement with the CCFZ program activities indicated that
39% had participated in an information session, 38% viewed
the webpage, 36% talked to a colleague, 46% saw the cam-
paign poster, and 50% had signed the colorectal cancer
pledge. Only 5% had seen a tweet, and 11% participated in
no program activities. Twenty-one participants indicated that
they had been screened in the past year. Of these, 12 people
responded to the question of whether they got screened due to
the 80% by 2018 initiative, 5 (42%) indicated that they had.

The analysis of mean change in health belief category com-
posite scores among those who completed both the pre-and
post-health beliefs survey showed that there was a significant
increase in self-efficacy (4.01 ± 0.79 vs 3.74 ± 0.78, ρ = 0.029,
N = 40). This increase strengthened when only those who in-
dicated they had engaged in some way in the activities of the

Table 1 Composite scores of health beliefs related to colorectal cancer

Health belief category Pre-survey results (N = 288) Post-survey results (N = 115)

Cronbach’s α % positivea % negativeb Cronbach’s α % positivea % negativeb

Self-Efficacy 0.710 90% 10% 0.749 90% 10%

Benefit of screening 0.816 92% 8% 0.742 96% 4%

Barriers to screening 0.817 78% 22% 0.805 78% 22%

Susceptibility to colorectal cancer 0.832 85% 15% 0.852 82% 18%

Severity of colorectal cancer 0.715 74% 26% 0.686 76% 24%

a percent of responses with composite score ≥ 4
b percent of responses with composite score ≤ 3

Table 2 Diet and physical activity changes by information session participants

Dietary changes (session 3, N = 42)

Increased fruit
and vegetables

Increased
fiber

Increased
whole grains

Decreased
red meat

Decreased
processed meats

Decreased
alcohol

Increased low-fat
dairy/soy milk

76% (32) 48% (20) 31% (13) 50% (21) 43% (18) 12% (5) 21% (9)

Physical activity changes (session 4, N = 18)

Began exercising Increased exercise
time or intensity

Added strength training Added flexibility training

22.2% (4) 50.0% (9) 22.2% (4) 33.3% (6)
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initiative were included in the analysis (N = 37; 4.15 ± 0.64 vs
3.81 ± 0.76, ρ = 0.006). There was no significant change in the
other categories.

The number of CCFZ program activities that an individual
participated in (0–6) was directly correlated with the HBM
categories of self-efficacy, perceived benefits of screening,
and inversely correlated with perceived barriers to screening.
Higher scores for the latter category indicate a negative impact
on engagement in healthy behaviors related to CRC preven-
tion (Table 3).

Change in VCE Screening Rate

The screening rate of VCE employees increased from 52.7 on
June 2016 to 73.3% on June 2017.

Discussion

The reduction of colorectal cancer incidence and mortality is a
national priority [8]. Evidence-based, multicomponent strate-
gies to increase colorectal cancer awareness and screening
have been shown to be effective and are encouraged by the
Centers for Disease Prevention and Promotion [18, 19]. With
over 126 million US citizens in full-time employment at the
end of 2017 [20], worksites are a ready vehicle for reaching a
large portion of the population with key health messages and
creating environments that promote healthy lifestyles. There is
strong evidence that worksite wellness programs founded on
evidence-based principles can impact employee lifestyle be-
haviors and health outcomes, and examples of their applica-
tion to promote cancer screening exist [15, 21].

We demonstrated the successful implementation of a
worksite colorectal cancer awareness program, the Colon
Cancer–Free Zone (CCFZ), with Virginia Cooperative
Extension (VCE). The program resulted in a 20% increase in
employee colorectal cancer screening rates and changes in
dietary and physical activity behaviors that are shown to re-
duce colorectal cancer risk. The CCFZ is a multicomponent
program that combines various strategies to increase knowl-
edge, dispel misinformation, improve self-efficacy, and re-
move barriers to action. The key strategies of the program
include accessible information sessions provided by recog-
nized experts, relevant repeated messages transmitted through
multiple media platforms, a call to action via a colorectal

cancer pledge, peer champions and testimonials, and visible
administration support.

Due to the nature and size of the state Cooperative
Extension service, most of the program activities were con-
ducted virtually. The initial announcement of the CCFZ pro-
gram was done by the administration during the annual VCE
in person conference, and employees in county Extension of-
fices were encouraged by the peer champions to attend the
virtual information sessions together. Although the majority
of individuals viewed the information sessions alone, fourteen
county Extension offices attended one or more of the sessions
in a group. The participation rate in the web-based sessions
was approximately 9.3% (81 unique individuals out of 827
total Extension employees). This does not capture the total
number of employees who were impacted by the CCFZ pro-
gram in some way, however. Ninety percent of the 115 em-
ployees that responded to the post-program survey indicated
they were aware of the CCFZ campaign, and over a third had
seen information on the webpage, talked to a colleague about
colorectal cancer, or seen the information poster. Half had
responded to the call to sign the CCFZ pledge. Of all of the
program strategies, Twitter appeared to be the least effective,
with only 5% of survey respondents indicating they had seen a
tweet. Of significance, the number of program strategies that a
person was exposed to was directly associated with greater
self-efficacy, a higher perception of the benefits of screening,
and decreased barriers to screening.

Valuable information was gathered from the peer cham-
pions about their role in the program during informal inter-
views and a post-program survey. All of the champions were
satisfied with the frequency and clarity of information they
received from the program organizers and transmitted this
information to colleagues in their district through email and
announcements during district meetings. They confirmed that
using multiple media platforms to transmit messages was nec-
essary to reach more people and acknowledged that Twitter
was the least effective as it is not commonly used by them-
selves or their colleagues. Key recommendations from the
champions to increase program effectiveness were to have
more peer champions, ensure support of program activities
by administrators in the local Extension offices, and to encour-
age friendly competition between Extension locations by pub-
licizing program participation by office location.

Subsequent to the completion of the Colon Cancer–Free
Zone within VCE, the program was adapted for use by
Cooperative Extension Agents at worksites in their service

Table 3 Correlation of initiative
participation and health beliefs Category Self-efficacy Perceived benefits Barriers to screening

Correlation coefficient* 0.189 0.236 − 0.233
Sig (ρ) 0.05 0.012 0.013

*Spearman’s rho
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communities. The timeframe of the program was shortened to
a two- to four-week period, and information sessions were
condensed to two sessions. Key elements of the program were
retained, however, including the campaign atmosphere of the
program, recommendation of demonstrated buy-in by
worksite administration, a relevant communication plan, peer
support, participation incentives, and a call to action. A toolkit
with implementation guides, templates, and communication
guides has been developed and was introduced to
Cooperative Extension agents. Agent program uptake, imple-
mentation, and outcomes are being evaluated.
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