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Abstract
Disparities in colorectal cancer (CRC) incidence and mortality persist in rural and underserved communities. Our Com-
munity Outreach and Engagement (COE) activities are grounded in a bi-directional Community-to-Bench model in which 
the National Outreach Network Community Health Educator (NON CHE) Screen to Save (S2S) initiative was implemented. 
In this study, we assessed the impact of the NON CHE S2S in rural and underserved communities. Descriptive and com-
parative analyses were used to examine the role of the NON CHE S2S on CRC knowledge and CRC screening intent. Data 
included demographics, current CRC knowledge, awareness, and future CRC health plans. A multivariate linear regression 
was fit to survey scores for CRC knowledge. The NON CHE S2S engaged 441 participants with 170 surveys completed. The 
difference in participants’ CRC knowledge before and after the NON CHE S2S intervention had an overall mean of 0.92 
with a standard deviation of 2.56. At baseline, White participants had significantly higher CRC knowledge scores, correctly 
answering 1.94 (p = 0.007) more questions on average than Black participants. After the NON CHE S2S intervention, this 
difference was not statistically significant. Greater than 95% of participants agreed that the NON CHE S2S sessions impacted 
their intent to get screened for CRC. Equity of access to health information and the health care system can be achieved with 
precision public health strategies. The COE bi-directional Community-to-Bench model facilitated community connections 
through the NON CHE and increased awareness of CRC risk reduction, screening, treatment, and research. The NON CHE 
combined with S2S is a powerful tool to engage communities with the greatest health care needs and positively impact an 
individual’s intent to “get screened” for CRC.

Keywords  Equity of access · Rural health · Community health educator · Cancer prevention and control · Precision public 
health · Implementation research in cancer disparities

Introduction

Rural residents continue to have higher incidence and mor-
tality from colorectal cancer (CRC) than individuals who 
reside in urban areas [1–4]. Furthermore, rural residents 
typically experience greater disparities from most cancers 
[1, 4–6], with a larger number of racial/ethnic minorities 
living in areas that tend to be medically underserved [5–7]. 
Comparisons between rural and urban residents continue to 

highlight differences in access to preventive strategies that 
reduce disparities among racial/ethnical minorities and low-
income residents [1, 8–10]. Such health care inequities have 
also been highlighted in underserved communities during 
COVID-19 [11–13]. During this time, CRC screening dis-
parities have been exacerbated and could potentially threaten 
decades of work to address CRC disparities in medically 
underserved communities [11, 12]. Individuals living in 
medically underserved communities such as rural commu-
nities, coupled with low socio-economic status, have lower 
survival rates and higher mortality rates compared to indi-
viduals at higher income levels [5, 6]. Strategies to reduce 
disparities in cancer detection, treatment, and outcomes 
among racial/ethnic minorities and low-income residents 
have been gaining momentum with the introduction of the 
National Cancer Institute’s (NCI’s) National Outreach Network 
Community Health Educator (NON CHE) program, which 
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was established to reach underserved areas through strong 
community partnerships [14–17]. The overall goal of the 
NON CHE program was to implement a long-term outreach 
and education plan to increase awareness about cancer risk 
reduction [17].

NON CHE efforts identified barriers to CRC screening 
and implemented Screen 2 Save (S2S), a groundbreaking 
CRC outreach and screening initiative. S2S was created in 
response to recommendations by the Blue Ribbon Panel for 
the Cancer Moonshot and endorsed by the National Cancer 
Advisory Board to increase CRC screening among rural, 
minority, and underserved areas by increasing community 
knowledge, awareness, and engagement activities [17].

Efforts to increase knowledge, awareness, and engage-
ment activities among rural residents with low CRC screen-
ing adherence (including racial/ethnic minorities and low-
income residents) are needed to reduce cancer disparities 
[17–22] With current provisions in the ACA and the Preven-
tion and Public Health Fund, it is critical to explore com-
munity-level opportunities that reduce disparities among 
high-risk communities. The COE bi-directional Community-
to-Bench model facilitated community connections through 
NON CHE in which we assessed the impact of the S2S ini-
tiative on CRC screening knowledge and CRC screening 
intent in rural and underserved communities identified as 
CRC “Hot Spots” [23, 24].

Methods

This study used pre-intervention and post-intervention data 
from multiple community engagement events examining a 
NON CHE combined with the S2S intervention on CRC 
knowledge and screening intent among rural and under-
served communities. Descriptive and comparative analyses 
were used to examine the role of the NON CHE S2S on CRC 
knowledge and CRC screening intent. Data included demo-
graphics, current CRC knowledge, awareness, and future 
CRC health plans. A multivariate linear regression was fit to 
survey scores for CRC knowledge. One-hundred and seventy 
surveys were collected from participants from 26 counties in 
the southeastern region of the Massey Cancer Center catch-
ment area (an area identified as a CRC “Hot Spot”) [23]. 
Surveys were self-administered among targeted communi-
ties. Each participant completed a 14-item survey before and 
after the intervention. Participant eligibility criteria included 
self-identifying as a racial or ethnic minority, being 45 years 
of age or older, and residing in a rural community within the 
MCC catchment area. All eligible participants who com-
pleted the survey received a nominal monetary gift for their 
time and effort. This study was approved by the Virginia 
Commonwealth University Institutional Review Board.

Conceptual Framework

Constructs from the Health Belief Model, Theory of Planned 
Behavior, Andersen’s Behavioral Model of Health Services 
Use, and Community-to-Bench Model were integrated for 
this study [24, 25]. Each model provided an important con-
cept related to CRC screening intention, sociodemographics, 
current CRC knowledge, and family health history for CRC. 
The NON CHE S2S project worked with community partners 
to identify CRC “Hot Spots” [23]. and determined the best 
approach to intervene in these areas. This approach included 
delivery of NCI-approved community-level education on CRC 
knowledge, risk factors, and screening options as a method to 
promote CRC screening.

Measures and Statistical Analysis

Participants answered 14 pre- and post-test questions. Each 
correct answer was given one point. For questions with multi-
ple correct answers, the proportion of correct answers selected 
was awarded in points. Participants could score up to 14 points 
on this scale. Questions without a response were given a score 
of 0; however, participants who did not respond to any pre-test 
questions were considered to be missing data.

Demographic information collected included age, gen-
der, Hispanic or Latino origin, race, and education. Race was 
expressed as separate indicator covariates for Black or White 
participants due to other races not having enough participants 
to properly estimate their effects (Asian: n = 5, American 
Indian: n = 7, Pacific Islander: n = 1) and due to 2 participants 
marking themselves as both Black and White. Education was 
recorded on a scale including 8th grade or less, some high 
school, high school diploma or GED, some college, college 
graduate, or unknown. Due to low counts (n = 1), data from 
participants with 8th grade or lower education were combined 
with the unknown data to form an unknown/other category.

Summary statistics are reported in the form of means and 
standard deviations for continuous variables and frequencies 
and proportions for categorical variables. A multivariable lin-
ear regression was fit to participants’ test scores with age, race, 
gender, and education as covariates. Statistical significance 
was evaluated at an alpha level of 0.05. All statistical analysis 
was performed using R Statistical Software (version 3.5.2; R 
Foundation for Statistical Computing, Vienna, Austria).

Results

NON CHE S2S engaged 441 participants in rural and 
underserved communities located in VCU Massey Cancer 
Center’s catchment area, which spans counties located in 
Central, Southwestern, and Eastern Virginia. Demographics 
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included Black (62.9%), American Indian (4.1%), Asian 
(2.9%), White (25.9%), and Latino (1.8%) men and women 
between the ages of 18 and 87 (Table 1). The NON CHE S2S 
initiative included partnerships with local faith-based organ-
izations (n = 4) with a majority of the recruitment efforts 
from these sites. Of those engaged, 170 completed pre- and 
post-assessments of the NON CHE S2S and received CRC 
education. Results illustrated the greatest positive change 
in answers for questions “A stool test (FIT/FOBT) checks 
your stool (poop) for……” (62.6 to 73.5%) and “In general, 
a colonoscopy should be performed every 10 years starting 
at age…..” (70.1 to 87.7%).

The difference in participants’ CRC knowledge had an 
overall mean of 0.92, with a standard deviation of 2.56. At 
baseline, White participants had significantly higher CRC 
knowledge scores, correctly answering 1.94 (p = 0.007) more 
questions on average than Black participants. After receipt 
of the NON CHE S2S intervention, there were no significant 
differences in CRC knowledge by race. A greater number of 
post-test questions were answered correctly with a mean of 
12.45 and a standard deviation of 2.57. Female participants 
exhibited significantly higher CRC knowledge after control-
ling for the effect of other demographic variables (p = 0.004) 
(Table 2). Female study participants also had significantly 
greater differences between their CRC knowledge scores, 
exhibiting an average gain in CRC knowledge of 1.08 ques-
tions more than men (p = 0.043) (Table 3). Additionally, col-
lege graduates answered an average of 1.36 more questions 
correctly than high school graduates after controlling for 
the effects of other demographic characteristics (p = 0.016). 

Older participants also tended to demonstrate less improve-
ment—specifically, a 1-year increase in participant age cor-
responded to an adjusted average decrease in improvement 
of 0.02 questions. Greater than 95% of participants agreed 
that NON CHE S2S sessions impacted their intent to get 
screened for CRC.

Discussion

In light of the COVID-19 pandemic, we see inequities in the 
health care system being highlighted and missed opportuni-
ties to get individuals screened for CRC [12, 26]. There were 
many downstream effects related to CRC screening that need 
to be addressed, especially in communities with the great-
est health care needs. Such disparities in care continue to 
affect communities that are typically underserved or most 
vulnerable [27]. Delays in CRC screening may have “grave” 
health policy and practice implications. Inequities in social 

Table 1   Descriptive characteristics of the overall sample

Variable n (%)

N 170
Age (mean [sd]) 46.62 (22.34) years
Gender

  Female n = 126 (74.1)
  Unknown/other gender n = 14 (8.2)

Race/ethnicity
  American Indian n = 7 (4.1)
  Asian n = 5 (2.9)
  Black American n = 107 (62.9)
  Pacific Islander n = 1 (0.6)
  White American n = 44 (25.9)
  Non-Hispanic n = 152 (98.1)

Education
  High school graduate n = 27 (15.9)
  Some high school n = 7 (4.1)
  Some college n = 31 (18.2)
  College graduate n = 89 (52.4)
  Unknown/other education n = 16 (9.4)

Table 2   Linear model for post-test scores

1 Reference category—male
2 Reference category—high school graduate

Predictors Estimates 95% CI p

Intercept 10.87 8.91 to 12.83  < 0.001
Female1 1.56 0.52 to 2.60 0.004
Unknown gender1 0.41  − 2.47 to 3.29 0.779
Age  − 0.02  − 0.04 to 0.00 0.016
Some high school2  − 0.21  − 2.19 to 1.77 0.832
Some college2 0.11  − 1.23 to 1.44 0.873
College graduate2 1.36 0.26 to 2.47 0.016
Unknown/other education2 1.04  − 1.22 to 3.30 0.366
Black 0.43  − 0.97 to 1.82 0.546
White 0.92  − 0.57 to 2.41 0.223

Table 3   Linear model for difference in post- and pre-test scores

1 Reference category—male
2 Reference category—high school graduate

Predictors Estimates 95% CI p

Intercept 2.04 0.06 to 4.01 0.043
Female1 1.08 0.03 to 2.12 0.043
Unknown gender1 2.84  − 0.04 to 5.72 0.053
Age  − 0.02  − 0.04 to 0.00 0.023
Some high school2 1.01  − 0.97 to 2.99 0.315
Some college2  − 1.33  − 2.67 to 0.00 0.051
College graduate2  − 0.21  − 1.31 to 0.89 0.711
Unknown/other education2 0.21  − 2.26 to 2.68 0.869
Black  − 0.70  − 2.15 to 0.75 0.341
White  − 1.19  − 2.71 to 0.34 0.126
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determinants of health influence all health outcomes and 
health risks for populations most vulnerable to poor out-
comes. The COVID-19 pandemic demonstrated the need to 
have alternative plans in place for CRC screening. So, what 
has been accomplished in this study “could” be adapted to 
other public health problems (e.g., low birth weights, breast 
cancer, COVID-19) [28, 29].

Community outreach and engagement interventions in 
rural and underserved areas should be a priority for com-
munity leaders, policy makers, and funders who wish to 
improve community involvement in health-related activities. 
The NON CHE as a community outreach and engagement 
resource has become a popular choice for addressing pub-
lic health problems in communities where other approaches 
have failed [15, 16, 28, 30–36]. NON CHEs have gained 
momentum as a key mechanism to involve rural and under-
served communities in cancer-related activities [15, 16, 35]. 
In its 2002 report, The Future of the Public’s Health, the 
Institute of Medicine recommended that government public 
health agencies provide direct support for community health 
improvement initiatives by assessing community needs, pro-
viding technical assistance, and developing solutions that 
improve health status [37]. In spite of such efforts, cancer 
continues to plague underserved communities and create 
enormous health disparities, particularly within minority 
communities [37–43].

In addition to the community outreach and engagement 
bi-directional Community-to-Bench model, interventions 
such as S2S have shown significant success at increasing 
community knowledge, awareness, and engagement for CRC 
[17, 23, 30, 44–46]. A combination of the NON CHE and 
S2S as an intervention was a powerful tool to increase CRC 
knowledge and future health plans such as CRC screen-
ing intent. Such activities allowed for greater engagement 
of rural and underserved communities with lower screen-
ing rates. To engage underserved areas, it is imperative 
that researchers understand the challenges that may be 
encountered.

Engagement of hard-to-reach communities in research 
involved flexibility and a multifaceted approach. Engage-
ment activities in this study included activities with com-
munity-based organizations, faith-based organizations, and 
local health fairs. The COE Community-to-Bench model 
allowed the NON CHE to facilitate bi-directional commu-
nication with stakeholders involved with study activities 
[35]. Stakeholders included faith-based leaders, commu-
nity-based leaders, and cancer advocates. Such activities 
included “Lunch and Learn,” which was the most effective 
way to disseminate CRC information in this population. This 
activity provided a healthy meal to participants and offered 
CRC information to all participants with an opportunity for 
questions and answers. Another activity involved community 
advocates who provided education to their existing social 

networks as a method to increase residents’ exposure to CRC 
messages that are designed to influence healthy screening 
behavior. Community advocates included cancer survivors, 
caregivers, and community members with an interest in 
reducing cancer disparities within their communities.

Implications for Public Health Policy and Practice

During a public health crisis and for health-related informa-
tion in general, it is critical to provide all communities with 
accurate and relevant information. How different communi-
ties receive and interpret health-related information deserves 
further examination, especially for underserved communi-
ties. It is also important to understand community-level 
opportunities that reduce disparities in information asymme-
try among high-risk populations. The “80% In Every Com-
munity” is the latest national initiative by the National Colo-
rectal Cancer Roundtable’s (NCCRT) to screen for CRC. 
NCCRT states that achieving 80% would prevent 277,000 
new cases and 203,000 deaths by 2030 [47, 48]. There are 
many barriers that are perceived to assist in the increased 
incidence of CRC groups that tend to go unscreened. The 
COE bi-directional Community-to-Bench model facilitated 
community connections through the NON CHE and S2S 
intervention. Thus, the COE bi-directional Community-to-
Bench model is a community-level opportunity for the NON 
CHE and S2S to reduce barriers to CRC screening and to 
increase CRC knowledge, awareness, and screening intent 
for communities that need it the most. Exploration of barri-
ers that increase disparities among medically underserved 
populations is critical to the work of NON CHEs.

Conclusion

Equity of access to health information and the health care 
system can be achieved with precision public health strate-
gies. Our study supports the implementation of the NON 
CHE and S2S intervention in rural and underserved commu-
nities. The NON CHE S2S program facilitated community 
connections and increased awareness of CRC risk reduction, 
screening, treatment, and research. Such programs should 
be considered as successful mechanisms that increase the 
knowledge, awareness, and engagement of rural and under-
served communities. The NON CHE combined with S2S is 
a powerful way to address health inequities, engage com-
munities with the greatest health care needs, and impact 
participants’ intent to “Get Screened.”
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