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Abstract
Objectives: In this study, we pilot-tested #CRCFree, a Facebook-based intervention aimed at
reducing colorectal cancer (CRC) risk in rural Appalachian adults at risk for CRC.
Methods: Participants were 56 rural Appalachian adults aged ≥ 50 years. Daily #CRCFree
Facebook posts addressed diet, physical activity, and CRC screening. Participants’
sociodemographics, diet, body mass index, physical activity, and CRC screening status were
measured pre- and post- intervention. The Healthy Eating Index (HEI) and the Dietary
Inflammatory Index (DII) assessed dietary patterns. Facebook engagement was measured
throughout the intervention. A post-intervention focus group evaluated intervention acceptability.

Author Manuscript

Results: Participants were Caucasian, aged 58 ± 6 years, and predominantly female (66%). Postintervention, HEI scores increased (49.9 ± 9.9 vs 58.6 ± 12.1, p = <.001), and DII scores decreased
from baseline (2.8 ± 1.1 vs 1.6 ± 1.7, p = .002). There was no change in physical activity, BMI, or
CRC screening status. Focus group participants found the intervention to be educational and
motivating.
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Conclusions: These reprovide preliminary evidence to support using Facebook to address CRC
risk in this population. Participants were responsive to this intervention, and Facebook is a novel
and accessible modality for health promotion.
Keywords
colorectal cancer; behavioral risk factors; Facebook; Appalachia; rural health
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Appalachia is the term given to the area surrounding the Appalachian Mountain chain in the
eastern United States (US).1 The region is comprised of 420 counties in 13 states, and has a
population of over 25 million people, with nearly 1.2 million people residing specifically in
Appalachian Kentucky.1 More than 40% of Appalachian residents live in rural areas, and
these rural residents experience stunning cancer disparities as compared to their non-rural
counterparts. These disparities are further exacerbated by the level of poverty and lack of
health insurance experienced by those in Appalachia. In addition, Appalachian Kentucky has
a higher percentage of uninsured adults (18.6%) in comparison to the non-Appalachian
region of Kentucky (16.9%), and has a median household income of $33,840 per household,
which is 40% less than the national median.2

Author Manuscript

Colorectal cancer (CRC) is the fourth leading cause of cancer-related death in the US.3,4
Colorectal cancer incidence is high in the Appalachian region of the US,5 and higher in
Kentucky than in any other state. Furthermore, only 5 US states have higher rates of CRC
mortality than Kentucky.3 The highest rates of CRC are found in the rural Appalachian
portion of Kentucky, geographically located in the eastern part of the state, where the
morbidity is 57.9 per 100,000 compared to 50.6 per 100,000 in the non-Appalachian part of
the state.6 From 2012 to 2016, CRC-related death rates were 14.2 per 100,000 in the US,3
15.4 per 100,000 in Kentucky’s non-Appalachian counties, and 19.8 per 100,000 in
Appalachian Kentucky.6

Author Manuscript

The most effective way to reduce CRC mortality is secondary prevention via screening.4 For
individuals with average CRC risk, regular screening with stool-based tests or direct
visualization tests should begin at age 45 to 50 years and continue until age 75.7,8 Despite
CRC screening’s efficacy in decreasing CRC deaths,4 it remains an underutilized preventive
health measure, particularly in Appalachian Kentucky.9 In the Appalachian Kentucky Area
Development Districts, more than 36% of adults have not had a colonoscopy or
sigmoidoscopy3,9 and in numerous Appalachian Kentucky counties, only 40%-61% of adults
are estimated to have had any type of CRC screening in their lifetime.10 The suboptimal
rates of CRC screening in Appalachian Kentucky11 in addition to the other social
determinants of health experienced by this vulnerable population, place this region’s
residents at increased risk for CRC.5,7
In addition to the CRC morbidity and mortality associated with lack of CRC screening,
modifiable behavioral factors such as body mass index (BMI), physical activity, smoking,
and dietary intake also affect CRC risk.4 The American Cancer Society states that the
associations between diet, weight, exercise, and CRC risk are the strongest for any type of
cancer,4 with increased CRC risk for individuals who are obese, physically inactive, and
consume a diet low in fruits, vegetables, and fiber, and a diet high in red meats and
Am J Health Behav. Author manuscript; available in PMC 2021 June 30.
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processed meats. Conversely, moderate levels of physical activity, never smoking, and
consuming fruits, vegetables, fiber, and dairy have been shown to decrease relative CRC
risk. When multiple CRC risk factors are present, the relative CRC risk increases.4
Many Appalachian Kentucky adults have multiple CRC risk factors that place them at a
higher risk for CRC than the general population. Obesity, physical inactivity, smoking, and
poor diet are all CRC risk factors that are more prevalent in Appalachian Kentucky than in
non-Appalachian Kentucky and the US as a whole.12,13 For example, the prevalence of adult
obesity in Appalachian Kentucky is the highest in the region at 35.2%, and is 4% higher than
in non-Appalachian Kentucky.12 Additionally, physical inactivity is reported by 32.8% of
adults in Appalachian Kentucky.12

CRC Risk Reduction Strategies in Appalachia Kentucky
Author Manuscript

The disparate CRC morbidity and mortality experienced by Appalachian Kentuckians points
to a critical need for multilevel, culturally appropriate interventions that address the factors
placing this population at increased risk for CRC. Interventions that promote evidence-based
cancer screenings have reduced cancer risk among populations similar to Appalachian
Kentuckians by employing strategies such as telephone-based interventions, motivational
text messaging, lay health workers, and mailed information.14–16 However, most
interventions have focused on behavioral lifestyle changes or increased uptake of cancer
screenings, and interventions that combine both behavioral risk factors and screening uptake
are uncommon.
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Social media platforms offer an innovative opportunity to leverage commonly used
technology to intervene with rural populations with this combined focus. Social media
platforms allow individuals to construct a profile and identify and interact with other users.17
Sixty-nine percent of the general public use social media, and from 2011 to 2016, the
percentage of adults aged 50 to 64 using social media nearly doubled from 36% to 64%.18
Facebook is the social media platform most commonly accessed by adults aged 50 to 64,
with 61% of adults in this age group using Facebook.18 Furthermore, it is also the most
accessed social media website among rural US adults.18 Given the exponential increases in
social media users to-date, it is opportune to explore how social media can be used as a
platform to conduct cancer risk reduction interventions.

Author Manuscript

The popularity of Facebook has made it a viable option for the integration of social media
platforms as cancer-risk reduction interventions. Among young adult cancer survivors,
Facebook interventions showed to provide supportive mechanisms through invitation-only
group interactions, improved quality of life, as well as increases in physical activity postrecovery.19 When interventions were compounded with Facebook messaging as well as
digital modalities, such as Fitbits, exercise adherence in cancer survivors was greater than
with messaging alone.19 Other studies also have used Facebook as a social support network
among women diagnosed with stage IV breast cancer.20 Furthermore, Facebook breast
cancer groups have been effective in increasing awareness and advocacy, fundraising, and
patient/caregiver support to more than one million members.21 Despite the growing
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popularity of social media, Facebook-based interventions exploring colorectal cancer risk
are limited.
Whereas research evaluating the use of Facebook interventions in a randomized controlled
setting is limited, evidence suggests Facebook health communications can be designed to
improve health knowledge and behavioral outcomes.22 Facebook has been used for
interventions focused on health promotion, prevention, and screening behaviors in rural
populations.15,22 Thus, the purpose of this study was to examine the applicability, feasibility,
efficacy, and acceptability of a 12-week social media-based intervention aimed at reducing
multiple risk factors for CRC in older rural Appalachian adults at risk for CRC.

METHODS
Study Design

Author Manuscript

We used a mixed-methods research design for this study. We collected quantitative data preintervention and post-intervention. Subsequently, we collected qualitative data via a
participant focus group and a community health worker (CHW) interview to examine the
feasibility and acceptability of a Facebook-based intervention. Participants received $25 gift
cards as an honorarium at study enrollment and an additional $25 gift card honorarium upon
completion of post-intervention data collection.
For the intervention, the research team created a library of evidence-based Facebook posts
targeting modifiable CRC risk factors. The Facebook posts addressed the topics of nutrition,
physical activity, CRC susceptibility, family history and CRC risk, the CRC screening
experience, and community and financial CRC screening resources. The posts included
polls, scenarios, recipes, videos, and consumer CRC information.

Author Manuscript

Two CHWs recruited participants for this study through a local center in Appalachia
Kentucky. This center provides access to medical, social, and environmental services for
Kentucky residents. Using purposive sampling, participants receiving services at this center
were invited by the CHWs to enroll in the study. After potential eligibility was determined, a
face-to-face meeting was arranged for pre-intervention data collection. After enrollment and
baseline assessments, participants were invited to join a secret Facebook group (#CRCFree)
that could be found or accessed only by an invited group member. Facebook accounts were
set up for individuals without prior accounts, and participants were instructed to accept the
invitation to become part of #CRCFree.

Author Manuscript

During the 12-week intervention, 3 daily posts, from the created library, were made to the
#CRCFree page, and all participants were instructed to view the #CRCFree page regularly.
Throughout the duration of the intervention, the #CRCFree page was monitored by the
CHWs and research team members, which included registered nurses and a nurse
practitioner. To maintain participant engagement during the 12-week intervention, there
were Facebook challenges, each one week in duration. The first challenge aimed to increase
physical activity by encouraging participants to walk more and post their daily step totals
from their Fitbits to #CRCFree. The individual with the highest number of steps received a
water bottle. Next, participants were challenged to post a healthy adaptation of their favorite
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meal (recipe) to #CRCFree. The participant with the highest number of ‘likes’ from other
study participants received a healthy cookbook.
Data Collection

Author Manuscript

We conducted a pretest-posttest intervention survey evaluation. We collected data using
REDCap-based surveys at baseline and after completion of the intervention protocols,
approximately 12 weeks later.23 A subset of study participants (N = 7) was selected
randomly to participate in a small group interview at a local community location after
completion of the study. The focus group was conducted at the 12-week time point to assess
satisfaction with the intervention and obtain usability and feasibility data. The focus group
provided an interactive avenue to explore opinions about the Facebook intervention and
shared experiences among the participants. We used a semi-structured interview protocol
with open-ended questions and probes to elicit discussion as a guide during the focus group.
The focus group lasted approximately 60 minutes and was electronically recorded.
Additionally, we conducted a key informant individual interview with a CHW.
Sample

Author Manuscript

Trained CHWs recruited 60 rural Appalachian Kentuckians to participate in this study as
described above. The CHWs lived in the Appalachian communities and worked for an
established, trusted place for healthcare information in Appalachian Kentucky. Inclusion
criteria for this study were being age ≥ 50 years, at risk for CRC based upon non-compliance
with current screening guidelines, one or more additional modifiable CRC risk factors
(being overweight or obese, sedentary lifestyle, diet low in fruits and vegetables), and having
a mobile phone and Internet access. Exclusion criteria were a personal history of CRC,
inability to speak or read English, and cognitive impairment that would limit ability to
consent, answer questions, or participate in the intervention.
Measures
Sociodemographic characteristics.—We collected sociodemographic information
including age, income, education level, family composition, marital status, and various other
health indicators via self-report questionnaires using REDCap electronic surveys.

Author Manuscript

Physical activity.—Physical activity was measured with a Fitbit device as well as by selfreport. At the initial data collection visit, participants were provided with a Fitbit (a
consumer wearable activity tracker device),24 instructed to wear the Fitbit at all times during
the study, and provided with instructions on using the Fitbit, creating a Fitbit account, and
downloading Fitbit data. We asked participants to use a personal computer and download
Fitbit data weekly throughout the intervention to measure the physical activity of
participants. As needed throughout the intervention, research staff used individual Facebook
messages to prompt participants to wear the Fitbit and download Fitbit data. Additionally, a
self-report question assessing physical activity was included in baseline and postintervention surveys. Participants were asked to rate their activity level on a scale that
included “Sedentary,” “Low Activity,” “Active,” and “Extremely Active.”
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Body mass index.—BMI was calculated using height and weight measurements collected
at pre-intervention and post-intervention time points. Height and weight were measured with
a professional grade stadiometer and a professional grade digital body weight scale. All
over-garments and shoes were removed prior to obtaining height and weight measurements.

Author Manuscript

CRC screening status.—CRC screening status was measured using questions adapted
from the Behavioral Risk Factor Surveillance System Questionnaire.25 Participants were
asked if they had ever had a colonoscopy or fecal occult blood test (FOBT) at baseline (“A
blood stool test is a test that may use a special kit at home to determine whether the stool
contains blood. Have you ever had this test using a home kit?” and “A Colonoscopy is an
exam in which a tube is inserted in the rectum to view the colon for signs of cancer or other
health problems. Have you ever had this exam?”). During the post-intervention survey,
participants were asked if they had received CRC screening since beginning the study (A
blood stool test is a test that may use a special kit at home to determine whether the stool
contains blood. Have you had this test since you were enrolled in this study/project?).
Dietary patterns.—Vio-Food Frequency Questionnaires (Vio-FFQ), a Web-interfaced
food frequency questionnaire, was used to assess the dietary patterns of participants at
baseline and post-intervention.26 The Vio-FFQ is an electronic dietary health questionnaire
that has been established as a valid, accurate, and reliable measure of dietary patterns.27
Based upon participant responses, Vio-FFQ provided nutrient vector output that was
subsequently used to calculate Healthy Eating Index and Dietary Inflammatory Index scores.

Author Manuscript

Healthy Eating Index-2010.—The Healthy Eating Index 2010 (HEI) is a validated and
reliable measure of diet quality that conforms to the US Department of Agriculture Dietary
Guidelines for Americans.28,29 The HEI assigns point values to 12 different food
components to make up the HEI score. HEI scores are based on an individual’s adherence to
the Dietary Guidelines, with higher scores indicating a closer adherence to the guidelines,
with a maximum score of 100.29
Dietary Inflammatory Index.—Pro-inflammatory diets have been previously associated
with increased CRC incidence.30 The Dietary Inflammatory Index (DII) is a populationbased calculation that quantifies the inflammatory effect of an individual’s diet.31 The DII
score has a range of −8.87 to 7.98, with positive scores indicative of a proinflammatory diet.
Conversely, negative DII scores are indicative of an anti-inflammatory diet.31 Data obtained
from Vio-FFQ were used to calculate DII scores for all participants.31

Author Manuscript

Intervention engagement.—Intervention engagement was measured by the number of
Facebook posts viewed participants over the 12-week intervention. A trained research
assistant monitored all Facebook posts and tracked participant viewing of Facebook posts.
Participants with a high level of engagement were defined as those who had viewed more
than 50% (≥90 posts) of all Facebook posts. Those who had a low level of engagement were
those who viewed less than 50% (<90 posts) of Facebook posts.
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Frequencies, distributions, means, and standard deviations summarized variables.
Independent 2-sample t-tests, chi-square analyses, and Fisher’s exact tests were used to
examine differences among sociodemographic characteristics between the high and low
Facebook engagement groups (≥50% of posts vs <50% of posts).
Paired t-tests and change scores were used to examine differences in dietary pattern scores,
physical activity, and BMI from baseline to post-intervention. To examine CRC screening
behavior changes, frequencies were examined for the post-intervention survey questions
asking if the participant had received a colonoscopy or blood stool test since study
enrollment. Data analysis was conducted using SPSS for Macintosh, version 23.33 An a
priori level of statistical significance of .05 was used for all statistical tests.

Author Manuscript

The qualitative data from the focus group and key informant interview were analyzed by 2
research team members. The team members listened to the electronically recorded focus
group sessions and key informant interview and summarized the results. Two researchers
then independently carried out content analysis of data. Any discrepancies between results
were discussed and resolved with the entire research team.

RESULTS
Sixty participants were enrolled in this study. At the end of the 12-week intervention,
follow-up surveys were completed by 93% of the participants (N = 56). There were 7 focus
group participants and one CHW interview participant.
Sociodemographic Data

Author Manuscript

Table 1 describes participant characteristics. All study participants were Caucasian, aged 58
± 6 years, and 50% of the sample reported having a high school education or GED. Most of
the sample was female (66%), married or partnered (68%), and indicated that they made
enough money to “make ends meet” (73%). There were no statistically significant
differences in sociodemographic characteristics between participants with high and low
levels of #CRCFree engagement.
Applicability and Feasibility of #CRCFree

Author Manuscript

To assess applicability of this intervention, we examined participant compliance with CRC
screening guidelines. At baseline, 73% of participants (N = 41) had never had CRC
screening in the form of a colonoscopy or blood stool test. Fifteen participants reported
having CRC screening in the past, but still remained out of compliance with current CRC
screening recommendations. To examine the applicability and feasibility of a Facebookbased intervention in this population, we collected data regarding the use of social media
and electronic devices (Table 1). Most participants used mobile phones (70%), but many
used tablets (45%) or laptop computers (32%). All participants were likely to use social
media websites on a given day, with 87% of participants reporting that they were very/
extremely likely to use social media on a given day.
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Applicability and feasibility of the intervention was supported further by the focus group
and the key informant interview. Participants in the focus group stated that they use social
media on a daily basis and that they believed a Facebook-based health intervention has the
potential to reach many rural Appalachian residents. The CHW provided further evidence of
applicability, stating: “Many participants had been on Facebook [before enrolling in the
study], so there was no issue with creating account and adding them to the secret group.”
The CHW stated that participants enjoyed Facebook posts, and learned new information
about CRC risk and the prevention of CRC.
Efficacy of #CRCFree

Author Manuscript

The measured modifiable risk factors for CRC (dietary pattern, physical activity, obesity,
and screening status) were assessed at baseline and at post-intervention, using paired t-tests
to examine differences from baseline to post-intervention (Table 2). Analyses revealed a
statistically significant difference between the mean HEI scores at baseline and postintervention (p < .001). The mean HEI score increased by nearly 9 points, from 49.9 ± 9.9 at
baseline to 58.6 ± 12.1 at post-intervention. Furthermore, the results from the paired t-test
analysis examining DII scores showed that the mean DII score significantly changed from
baseline to post-intervention (p = .002), decreasing from 2.8 ± 1.1 at baseline to 1.6 ± 1.7 at
post-intervention. No statistically significant changes were seen in physical activity or BMI.
At completion of the #CRCFree study, 2 participants reported completing a colonoscopy
since study enrollment.
Acceptability of #CRCFree

Author Manuscript

All focus group participants reported that they found the Facebook posts to be useful. The
posts were educational and served to motivate them with healthy behavioral cues. One
participant stated: “Seeing messages on colorectal cancer, I took everything to heart, started
eating healthy, it really got me thinking.” Another participant agreed, saying: “I have lost 25
pounds. I got motivation about eating healthy and I started [eating] stuff I have never eaten
before.”

Author Manuscript

Frequency and timing of Facebook posts.—Participants liked the frequency of the
#CRCFree Facebook posts. The participants appreciated the ability to access #CRCFree at
their convenience. Participants expressed that due to busy daily schedules and employment
they often did not access posts immediately, but enjoyed being able to view posts
retrospectively. One participant stated: “I am not on Facebook every day. I work all day, very
busy, I check them later. If they hit me, I will read it.” Another participant described her
experience related to time constraints in accessing Facebook posts. She reported that on
occasion the posts got lost among other Facebook notifications, but said that she tried to go
back to #CRCFree to check posts when she was able. Participants preferred Facebook posts
occurring during evening hours and on the weekends. Participants felt that they would be
better able to view the posts if they were posted after working hours. One participant stated:
“I prefer to check later at night after work, when I am sitting and relaxing.”
Facebook group physical activity contests.—Participants enjoyed the Fitbit
challenges and indicated that they were more active as a result of wearing the Fitbit device.
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Most participants took part in the challenges and posted pictures of their daily steps to
Facebook as part of the challenge. Many participants noted that the activity challenges
motivated them to increase their physical activity. One participant stated: “I work at a job
where I can’t get much steps, I work in medical records. Wearing the Fitbit and doing the
contest helped me to be more conscious.” Another participant in the focus group stated:
“The Fitbit motivated me to walk. There was a competition between me and my wife.” This
was a common theme among participants, who reported that wearing a Fitbit encouraged
them to participate in “step challenges” outside of the study intervention.

DISCUSSION

Author Manuscript

This study provides several important findings that may be useful in informing future
research regarding CRC risk reduction in rural Appalachians. Rural Appalachians are at
increased risk for CRC due to a number of factors including physical inactivity, poor diets,
and low rates of CRC screening, which was demonstrated in this rural Appalachian
Kentucky study population. However, with culturally appropriate CRC screening behaviors
and risk reduction strategies, such as those introduced in this innovative social media-based
intervention, CRC risk may be reduced for this at-risk population. This intervention aimed to
decrease CRC risk in a rural Kentucky Appalachian population by addressing modifiable
behavioral risk factors including physical activity, diet, and CRC screening.

Author Manuscript

To date, there have been several studies that have addressed cancer screening using different
platforms, but few have used social media to address screening in addition to addressing
other behavioral risk factors as demonstrated in this study. In this study, we focused on
examining the applicability, feasibility, efficacy, and acceptability of a Facebook-based
intervention to decrease multiple CRC risk factors in a sample of rural Appalachian adults
aged ≥ 50 years. We analyzed both quantitative and qualitative data. Previously, Brittain et
al33 examined the reach and use of a Facebook page dedicated to raising CRC awareness in
older women. Although the study addressed the acceptability and feasibility of a Facebook
group, data were limited to Facebook group interactions and metrics, and only included
women aged 45–65 years.33 Our analyses, albeit in a smaller sample (N = 301 vs N = 56),
included data addressing applicability and preliminary feasibility, in addition to acceptability
of this type of intervention platform.

Author Manuscript

Our findings provide preliminary support for the applicability and feasibility of a Facebookbased risk factor modification intervention in this population. Participants reported enjoying
using Facebook to receive information about reducing CRC risk, and reported frequent use
of social media. These findings are supported by research that reports that older adults use
social media sites and seek out health information on the Internet and social media websites.
Some studies have used social media platforms, including Twitter and Facebook, and have
found that many populations, like the participants in our study, are open to using social
media to discuss and learn about cancer screening and prevention.33,34 It also has been
demonstrated that older adults use social media websites to find cancer screening
information.35 These studies have had varied populations, including older women, older
adults, and general social media users.33–35 These samples have been multi-ethnic and
focused on different types of cancer screening and prevention, 35 providing evidence that

Am J Health Behav. Author manuscript; available in PMC 2021 June 30.

Key et al.

Page 10

Author Manuscript

using social media in CRC prevention efforts is acceptable to many different populations,
including rural Appalachian older adults.
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Our study pilot-tests an outcomes-based intervention using social media. Whereas several
studies have examined social media platforms to provide education about CRC screening
and prevention, few studies have used social media to conduct interventions with measurable
risk factor outcomes, particularly in older adults. Many studies utilizing social media have
been conducted in young adults and have focused on diseases that are relevant to that age
group, such as obesity.36 Due to the small sample size in this study, results of this study are
not statistically powered to describe the efficacy of this intervention. However, the
statistically significant changes seen in the HEI and DII scores from pre-intervention to postintervention shows promising movement in the direction of efficacy and provide a
foundation for future studies, which should be statistically powered to be able to address to
the efficacy of this type of intervention.

Author Manuscript

Another important finding from this study was the pattern of use of social media and
electronic devices in this population. Appalachian older adults not only use electronic
devices, but access social media regularly, making social media-based interventions a simple
way to integrate health promotion into their daily routines. During post-intervention focus
groups, participants reported that they enjoyed being a part of the #CRCFree Facebook
group, and felt that they learned how to decrease their CRC risk. Participants stated that they
would be receptive to future social-media based health promotion efforts. Participants
reported physical activity goal setting, diet changes, and community support that occurred as
a result of participating in this study. Participants discussed enjoying learning new
information, particularly about healthy diet modifications. Participants were also eager to
discuss ways to improve this intervention for future use, such as Facebook posts occurring at
night and on weekends instead of during working hours. These findings are consistent with
other studies that demonstrate the acceptability of technology-based intervention in older
adults, including use of motivational text messaging and social media.37 For example,
Stellefson et al37 found social media to be an acceptable method to provide educational
resources to underserved populations with chronic obstructive pulmonary disease. Rural
samples such as ours may be hard to reach due to geographical location. Acceptability of
social media-based in rural populations provides support for the use of similar interventions
in the future, and provides investigators with a cost-effective method by which to access
these populations.

Author Manuscript

Strengths of this study include the novel and innovative approach of using social media as
the platform to conduct an intervention aimed at changing health behaviors, as well as
incorporating digital modalities such as Fitbit into data collection. Additionally, supporting
social media with CHWs in this study helped to ensure culturally appropriate and tailored
participant recruitment efforts and participant engagement throughout the 12-week
#CRCFree intervention. CHWs also helped to ensure Facebook posts were relevant, timely
and tailored for the communities of interest. Similar to our study, Mendoza et al38 and
Mirolposki et al19 tested a 10-week intervention and a 12-week randomized control trial
respectively to test the effectiveness of physical activity among young cancer survivors by
using Fitbit and Facebook to promote social support and adherence. These studies illustrate
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the feasibility and acceptability of social media interventions mixed with digital modalities
to improve health and quality of living. Our study shows that when used in tandem,
Facebook messaging and Fitbit step tracking encouraged participants to be more physically
active.

Author Manuscript

There are important limitations to this study to note. The small sample size prevents us from
being able to statistically address the efficacy of this intervention. Promising changes were
seen in dietary patterns and this provides a foundation for future efforts. Second, issues with
Fitbit devices may have impacted the ability to track participants’ physical activity
accurately. Not regularly downloading data from the Fitbit device created missing data for
some participants, as Fitbit devices are only able to store 21 days of physical activity data.
Strategies to address regular downloading of the data would be important to consider in
future studies. Additionally, the use of Fitbit device during this study was limited by the
short battery life of the devices. For some participants, Fitbit batteries failed during the
intervention, losing data until the battery was replaced. We recommend that future studies
provide replacement batteries and instructions on how to replace batteries initially, as to
avoid data loss during the study period. Another limitation of this project is that we used
purposive sampling to recruit participants with known access to a mobile phone and the
Internet for them to be able to participate in an Internet-based intervention. Whereas Internet
accessibility is nearly ubiquitous, this does limit the generalizability of our findings to other
Appalachian Kentuckians without Internet.
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Social media platforms, such as Facebook, and other technology-based interventions may
help bridge the digital health divide that exists in rural and underserved regions. According
to the US Census Bureau, household Internet broadband use in rural areas rose from 2% to
61% between 2000 and 2015.39 However, an urban-rural gap persists in Internet broadband
use due to older average age, higher poverty rates, and lower education levels in rural areas,
all factors associated with diminished broadband use.39 State policies that increase Internet
access and mobile device availability for rural populations can allow researchers to develop
innovative interventions aimed at disseminating health promotion and disease prevention
information to these communities. Community and social networks such as those present in
this study support the acceptability and feasibility of social media-based interventions as
opportune to educating and motivating Appalachian adults on CRC risk. Although this study
focused on rural Appalachian Kentucky older adults with access to Internet and mobile
devices, it is important to explore how social media platforms have empowered rural
communities to become self-advocates associated with reduced risk of CRC and improved
health outcomes.

Author Manuscript

Our findings provide promising preliminary data to support using a Facebook-based
intervention in rural Appalachian older adults to decrease CRC risk. Few studies have
attempted to use social media platforms with a rural older adult population. However, this
population has demonstrated a need for health promotion regarding modifiable risk factors
for CRC, as well as participant receptiveness to using social media as an intervention
platform. Additionally, social media websites provide an accessible, cost-effective method
for investigators to reach and intervene to improve the health of vulnerable populations.
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34 (100%)

56 (100%)

Caucasian

28 (50%)
15 (27%)

High school/GED

College

41 (73%)

Have enough/ more than enough to make ends meet

4 (12%)

4 (7%)
7 (12%)

Divorced/Separated
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9 (16%)

25 (45%)
39 (70%)
18 (32%)
12 (21%)

Tablet

Mobile phone

Laptop computer

Desktop computer

Electronic Device Use (All that apply)

9 (27%)

8 (24%)

24 (71%)

19 (56%)

7 (21%)

9 (16%)

Have you ever had a blood stool test? (yes)

Smoking status (current smoker)

8 (24%)

8 (14%)

Have you ever had a colonoscopy? (yes)

7 (21%)

5 (15%)

13 (23%)

CRC Screening (All that apply)

Homemaker

18 (53%)

24 (43%)

Retired/Unemployed/Sick Leave

11 (32%)

19 (34%)

Employed full/part time outside of the home

Employment Status

Widowed

1 (3%)

38 (68%)

Married/Partnered

25 (73%)

7 (12%)

4 (12%)

27 (79%)

7 (21%)

11 (32%)

14 (41%)

Single

Marital Status

15 (27%)

Do not have enough to make ends meet

Income

13 (23%)

Less than high school

Educational Level
9 (27%)

58 ± 6
20 (59%)

58 ± 6
37 (66%)

Age ± SD (years)

Female

Less FB Engagement (N = 34)

Total Sample (N = 56)

3 (14%)

10 (45%)

15 (68%)

6 (27%)

2 (9%)

1 (4%)

1 (4%)

8 (36%)

6 (28%)

8 (36%)

3 (14%)

3 (14%)

13 (59%)

3 (14%)

14 (64%)

8 (36%)

4 (18%)

14 (64%)

4 (18%)

22 (100%)

17 (78%)

57 ± 5

More FB Engagement (N = 22)
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Sociodemographic Characteristics of #CRCFree Sample

.329

.142

1.0

.054

.458

.074

.130

090

.453

.227

254

-

.248

.186

p value
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49 (87%)

Very/Extremely likely

FB = Facebook

Values reported as either mean ± SD or N (%)

Note.

7 (13%)

Slightly/Moderately likely

In a typical day, how likely are you to use social media?

Author Manuscript
28 (82%)

6 (18%)

Less FB Engagement (N = 34)

21 (95%)

1 (5%)

More FB Engagement (N = 22)
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Total Sample (N = 56)

.226

p value
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Body Mass Index

32.2 ± 6.9

1.6 ± 1.7
1974.5 ± 2619.2

2.8 ± 1.1
2007.1 ± 2495.6

Dietary Inflammatory Index

32.2 ± 6.9

58.6 ± 12.1

49.9 ± 9.9

Healthy Eating Index

Physical Activity (steps per day)

Post-Intervention Mean ± SD

Pre-Intervention Mean ± SD

Pre-Intervention to Post-Intervention Changes in CRC Risk Factors (N = 56)

0.0

−33.0 (−698.5, 633.3)

−0.9 (−1.4, −0.3)

8.8 (5.1, 12.6)

Pre-Post Intervention Change Mean (CI)

-

.922

.002

< .001

p value
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