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ABSTRACT:
Introduction: Colorectal cancer (CRC) screening rates are lower in

rural areas in the USA. To guide the design of interventions to

improve CRC screening, a systematic review was conducted to
identify CRC screening barriers for rural populations.

These barriers were confirmed in quantitative studies examining
their association with CRC screening status. Age, marital status,

Methods: A search was conducted in four literature databases –
Medline, CINAHL, Embase, and Scopus – for articles from 1998 to

and race/ethnicity were the most frequently reported factors
associated with CRC screening in rural areas. Lack of prevention

2017 that examine CRC screening barriers in rural areas. This
review included a total of 27 articles reporting perceived CRC

attitude toward cancer, perceived lack of privacy, shortage of
specialists, and distance to test facilities were reported as rural-

screening barriers by rural residents or providers or examining
factors associated with CRC screening of rural populations in the
USA.
Results: The most frequently reported barriers were high
screening cost and lack of insurance coverage, embarrassment or
discomfort undergoing screening, lack of knowledge or perceived
need on CRC screening, and lack of physician recommendation.

specific barriers for CRC screening.
Conclusions: Main barriers for CRC screening at both the
individual and healthcare system level are identified in rural areas
and they are in line with those found in urban areas in general. In
particular, lack of prevention attitude toward cancer, perceived lack
of privacy, shortage of specialists, and distance to test facilities
disproportionately hamper CRC screening for rural Americans.

Keywords:
barriers, CRC screening, facilitators, USA.

FULL ARTICLE:
Introduction
Colorectal cancer (CRC) is the third most commonly diagnosed
cancer and the third leading cause of cancer death for both men
and women in the USA1. The prevention and early detection of
CRC through screening has led to a large reduction in CRC
incidence and mortality1. The US Preventive Services Task Force
recommends screening average-risk adults aged 50–75 years for
CRC using fecal occult blood testing (FOBT) every year,
sigmoidoscopy every 5 years, or colonoscopy every 10 years2.
However, over 30% of adults aged 50–75 years have not been
screened for CRC according to national guidelines3. In particular,
rural residents have been found to be less likely to receive timely
CRC screening according to these guidelines than their urban
counterparts4-6. Identifying barriers to increase CRC screening,
especially for rural residents, should be a research priority. This
article aims to review recent studies to identify barriers for CRC
screening in rural populations so that appropriate interventions
can be designed to improve CRC screening.
Most studies on CRC screening have focused on urban
populations,, and the factors related to CRC screening have been
found at multiple levels. Individual-level factors include
demographic characteristics, socioeconomic status, personal or
family health risks, and indicators of access to medical care7,8.
Provider-level factors include primary care provider’s gender,
medical training, workload, and practice history9. Clinic-level
practices related to CRC screening include a protocol to reach
patients due for CRC screening, patient or provider reminder
systems, and provider performance feedback on CRC
screening10-12. Recent studies also indicate that contextual factors
such as area-level socioeconomic conditions, poverty, medical
resources, and insurance coverage are also related to an
individual’s CRC screening behavior13-16. An increasing number of
studies focus on examining factors related to CRC screening in
rural areas, where the patients may have more access barriers and
limited medical resources. Of these rural studies, some examine
perceived CRC screening barriers of the rural populations, others
study rural clinics or providers from rural sites, and others conduct
rural–urban comparisons for barriers to CRC screening specific to
rural populations17-20. To inform effective policies or interventions

that cater to the special characteristics of rural residents, it is
essential to understand the barriers to CRC screening that are
specific to rural populations. However, there has been limited
effort in systematically reviewing the literature on barriers or
facilitators to CRC screening for rural residents.
This systematic review will help distill information from the vast
literature on CRC screening barriers and identify the most
important barriers specific to rural areas. The review results will
also inform and facilitate the design of targeted interventions for
improving CRC screening rates among rural residents in the USA
and guide future research.
Methods
Databases used, search strategies, and selection criteria
The literature search was started with Medline (via PubMed) using
a combination of the keywords 'barriers' , 'rural', and 'colorectal
cancer screening', 'colonoscopy', 'FOBT' or 'sigmoidoscopy'. A
similar search was replicated using CINAHL, Embase, and Scopus
databases, to retrieve articles not available in MEDLINE. The
literature search was conducted in December 2017 on the
literature published in the past 20 years (1998–2017) (Fig1).
Complementing the database search, a manual search was
conducted through journals, internet resources, and bibliographies
of retrieved articles. Only empirical studies that examined the
factors related to CRC screening or perceived barriers for a rural
population in the USA were included. Studies excluded from this
review were review studies, studies without empirical data analysis,
intervention studies to promote CRC screening, studies outside of
the USA, and studies focusing on cancer patients or cancer
survivors. A total of 81 unduplicated titles were obtained using the
listed keywords. Two additional articles were added through
manual references search. Two authors independently reviewed
the abstracts or the full-text articles of each of the 83 articles,
discussed and came to an agreement about whether each article
met the inclusion criteria. Out of these 83 articles, a total of
27 articles published from 2002 to 2017 were included in the
systematic literature review. The Preferred Reporting Items for
Systematic Reviews and Meta Analyses framework were followed
when reviewing the articles included in this study21.

Figure 1: Flowchart of process for identification of literature relating to colorectal cancer screening in rural populations.
Analysis
The articles were categorized into three groups based on study
methodology: studies using focus groups or in-depth interviews
with rural patients or providers on perceived barriers for CRC
screening, studies surveying patients or providers to assess
perceived barriers and/or factors associated with CRC screening in
rural areas, and studies examining factors associated with CRC
screening behaviors using electronic medical record or survey data
in rural areas. The factors identified in quantitative studies that are
negatively associated with CRC screening behaviors were
considered manifested barriers to CRC screening.

on examining a particular factor and did not report other barriers
identified in their study, only the identified factor was reported and
counted as examined in the study. Factors negatively associated
with CRC screening in either a bivariate analysis or a multivariate
regression analysis were considered as manifested barriers. Factors
that were statistically associated with CRC screening status after
controlling for other covariates in a multivariate analysis were
marked in a summary table.
Results

The systematic review examined perceived barriers and manifested
barriers separately when summarizing the findings. For studies
reporting perceived barriers, two authors recoded the barriers

Table 1 summarizes all 27 articles that investigate the barriers to
CRC screening among rural populations. Of the 27 articles, 10
reported only perceived barriers: five using focus groups20,22-25,
three using in-depth interviews26-28, and two using survey
methods17,19. Eight articles reported both perceived barriers and

identified to ensure consistent interpretation of the barriers
reported and generated a full list of all barriers identified in

manifested barriers: six using surveys18,29-33 and two using surveys
and focus groups34,35. Nine articles reported only manifested

reviewed articles. The authors reviewed the identified barriers and
counted the total number of studies that identified a specific
barrier and compared it to the total number of studies that
examined this barrier. For qualitative studies, it was assumed all
possible barriers were included in the study analysis as participants
were not restricted in their perception of CRC screening barriers.
For quantitative studies using surveys with a list of barriers for
participants to choose from, barriers not included in the list were
considered as not examined in the study. For studies that focused

barriers: seven using surveys36-42 and two using electronic medical
records43,44. Out of these articles, 14 studies examined rural
populations in general17,18,22-24,26,29-31,34,37,41-43 and 13 studies
focused on specific demographic groups in rural areas, such as
women, minority populations, and patients with multiple
diseases19,20,25,27,28,32,33,35,36,38-40,44. While most of these articles
studied barriers or factors related to CRC screening in general, five
studies discussed perceived barriers specific to FOBT as compared
to endoscopies17,19,25,30,34.

Table 1: Summary of studies examining barriers to colorectal cancer screening in rural populations

Summary of identified barriers
As shown in Table 1, perceived barriers by rural residents included
individual-level structural barriers, barriers related to screening
procedures, and individual-level perception/knowledge barriers,
and barriers at the provider level. Structural barriers for rural
residents included high cost of screening procedures18,20,22-26,28-34,
or lack of insurance coverage19,20,22-24,26,28,34, and lack of
time18-20,26,29,31,32,34. Barriers related to screening procedures
included embarrassment or discomfort17-20,22-29,31,32,34, fear of the
test18,24,26,28,29,31, fear of finding cancer17-20,22,24,25,31-34, and fear
of burdening family20,24. Additional barriers identified at the
individual level included lack of knowledge on screening test
options and guidelines17,20,22-26,28,30,34, lack of perceived need
when there is no symptom19,23,25,26,28,30,31,34, and misperception
that CRC is a male disease and CRC screening is more important for
men22,25,26,28,35. Provider-level barriers included lack of provider
recommendation17,19,20,22,23,25,29-31,33-35, distrust of providers or
health care system20,23-26, inadequate supply of specialists
(sometimes even primary care physicians19,20,23,24,28, and lack of
reminder system19,25,28. In particular, there was some discussion on
rural-specific attitudes and issues including lack of prevention
attitude23-25,28-30, lack of privacy23,26,28, and
distance/transportation to screening facilities20,23,24,26,28,29,32. Rural
residents from several studies reported that they did not see a
doctor regularly and would go to a doctor only when they were
sick23-25,28,30. Rural residents also reported lack of privacy or
confidentiality as a barrier of CRC screening and the fact that they
know the medical staff exacerbated the embarrassment in several
studies23,26,28.
High cost of screening and other financial barriers
The high cost of the CRC screening procedure was one of the most

frequently identified barriers in this review. Of the 14 studies that
examined high cost, all found it to be a barrier to CRC screening to
some extent18,20,22-26,28-34. A study found that rural residents who
were not up to date on CRC screening were more likely to agree
with the statement that CRC screening cost is high than those who
were up to date with CRC screening (p<0.001)31.The high cost of
the procedure was cited as a barrier to CRC screening
implementation by both patients and physicians29. Focus groups
with providers also revealed that they were sometimes reluctant to
recommend colonoscopy to patients because the out-of-pocket
costs were too prohibitive23. High cost was consistently reported
as a barrier by patients, providers, and key players in social
networks in rural areas26. Focus group discussions with lowincome rural residents in North Carolina also revealed that the
high cost of the tests and follow-up care was one of the major
barriers to CRC screening24.
When discussing financial barriers, lack of insurance coverage was
often specified as the cause or a contributing factor of financial
barriers. Eight out of 10 studies specified lack of health insurance
as a barrier19,20,22-24,26,28,34. A considerable percentage (59%) of
physicians in rural central Pennsylvania reported economic issues
as a barrier and specified that under-insurance or uninsurance
status contributed to the problem28. Not only lack of insurance but
also the lack of insurance coverage on preventive tests by many
insurance plans was a barrier to CRC screening28. Rural patients
felt that their providers would not recommend CRC screening tests
if they believed that the patient’s insurance will not cover it23.
Rural patients also expressed their concern that providers would
not recommend screening because of lack of financial incentive23.
Embarrassment and other barriers related to screening
procedures

Embarrassment or discomfort related to CRC screening test was
identified as a barrier in all 15 articles that included this factor in
their study17-20,22-29,31,32,34. The percentage of respondents
agreeing to CRC screening is embarrassing was significantly
different between respondents who were current and those who
were not current with CRC screening in a sample of rural
respondents in Georgia (p=0.033)31. It emerged as a barrier for
both rural men and women in one study24. For men, it was a sense
of violation and, for women, embarrassment. In rural areas, the
embarrassment caused by the procedure was worsened by the
likelihood that the patient might know the medical staff
conducting the procedure26. This was found to be especially
relevant for rural women who were embarrassed about who else is
in the room for colonoscopy28.
Discomfort related to the screening procedure and fear of the
screening test were also frequently discussed and reported in
these studies. The rural populations considered preparation for the
test an uncomfortable process and worried about the pain
associated with the test. Rural patients hoped that a less invasive
test would soon become available23,25. Many studies reported
about patients’ fear of the screening procedure as barriers for CRC
screening24,26,28-31. Participants reported that they were afraid of
possible bleeding or tearing of the colon31.
Other reasons for not undergoing screening were patients’ worry
about finding out that they had CRC (11 out of 14
studies)17-20,22,24,25,31-34. The severity of CRC was perceived to
change the life of the patient24 and many rural residents viewed
cancer as a death sentence23. In one study, participants reported
that, once symptomatic, they would start writing their last will25.
This fatalistic attitude of patients was found to significantly reduce
the likelihood of undergoing CRC screening42.

check-ups, and was only recommended if the patient had a family
history or was symptomatic23.
Other physician-related barriers included not having a regular
doctor24, not seeing a doctor regularly30, and the lack of specialists
to conduct the screening procedure19,20,23,28. In a study of patients
from rural clinics in Nebraska, patients were found less likely to be
up to date on CRC screening if they lived in a county with no
gastroenterologist, and patients were more likely to be up to date
if they had a primary care provider who was aware of clinic CRC
screening protocols or who manually checked patient CRC
screening status during the patient visit43. Although it may not be
related to physicians directly, some studies reported a lack of trust
in the medical establishment25 and avoidance of engaging with
the healthcare system26 as barriers to CRC screening.
Manifested barriers
Manifested barriers examined in the quantitative studies focused
on individual characteristics and socioeconomic factors. The most
frequently reported factors associated with being up-to-date on
CRC screening in rural areas included older age (11 out of 11
studies)18,29-32,34,36,37,39,42,43, insurance coverage (six out of seven
studies)31,32,34,36,39,42,43, family history of CRC (four out of five
studies)30,31,34,37, perceived risk of having CRC (five out of five
studies)18,30,31,34,37, and physician recommendation (five out of
five studies)18,29,31,34,35. Not having health insurance was
consistently found as a barrier to CRC screening in six out of the
seven studies that examined the relationship31,32,34,36,39,43. The
study that did not find a significant association between insurance
and CRC screening compared Medicare to other types of insurance
coverage42. Physician recommendation, family history of CRC, and
perceived CRC risk were all found to be positively correlated with
CRC screening status. Other factors frequently found to be

Risk perception and other barriers related to knowledge about
colorectal cancer screening

associated with CRC screening included marital status (four out of
five studies)29-31,36,42 and race/ethnicity (five out of eight

Barriers related to lack of knowledge about CRC screening (10 out

studies)29-32,37,39,41,43. Having a usual source of care (three out of
six studies)18,31,35,36,39,42, gender (2 out of 10
studies)18,29-32,34,35,37,42,43, income (one out of four

of 11 studies)17,20,22-26,28,30,34 and lack of perceived need (8 out of
12 studies) 19,23,25,26,28,30,31,34 came up frequently in the literature.
Some rural residents felt that CRC screening was unnecessary
unless they exhibited harmful symptoms30,31, which pointed
towards a general lack of knowledge about CRC and the screening
guidelines. A study found that patients thought there was no good
cure to cancer and were unclear about the need for CRC screening,
had concerns about effectiveness of treatment, and found the
instructions on the screening test to be unclear25. Rural patients
also reported the lack of conclusiveness associated with the
screening test in identifying cancer to be a barrier23. A study
reported that rural residents were less likely to receive education
about the FOBT test as compared to urban residents17.
Lack of physician recommendation and other barriers related
to providers
A total of 12 out of 15 studies reported the lack of physician’s
recommendation to be a barrier to CRC
screening17,19,20,22,23,25,29-31,33-35. Two additional studies reported
that physician’s recommendation was a facilitator to CRC
screening24,26. In a study of Federal Qualified Health Centers in
northern Louisiana, rural participants were found to be less likely
than urban participants to have ever received physician
recommendation17. Rural patients also reported that CRC
screening was not as commonly recommended by physicians as
other tests such as mammogram, pap smear, and cholesterol

studies)30,34,39,42, and education (four out of nine
studies)29-32,34,36,37,39,42 were relatively frequently examined and
the results were not consistent.
Barriers specific to fecal occult blood testing
In contrast to endoscopies, FOBT is non-invasive, less expensive,
and less sensitive, thus barriers related to FOBT may be different.
Several articles explored barriers specific to FOBT and shed light on
the differences in barriers among test modalities17,19,25,30,34.
Similar to endoscopy tests, lack of information/knowledge25,30,34
and lack of physician recommendation17,25,30 were perceived as
main barriers to have FOBT. Rural residents did not know that
FOBT was recommended every year17,30,34, believed that
instructions and rationale for FOBT need to be more explicit25, and
indicated that their doctors did not tell them to have FOBT17,25,30.
In addition, rural residents had doubts on the effectiveness of
FOBT and perceived it as an ‘outdated test’ that was not as
accurate or as thorough as colonoscopy25,34. Some physicians also
indicated their preference for colonoscopy as compared to FOBT
and considered FOBT ‘a substandard screening tool’19,28. Few rural
residents reported barriers to completing an FOBT or had concerns
over the test procedures17. However, only a slightly higher
percentage of rural residents had concerns of pain/discomfort
(16% v 11%) and financial concerns (21% v 18%) for colonoscopies
than for FOBT30.

Rural-specific barriers
Five studies examined barriers to CRC screening for both rural and
urban residents and compared the rural–urban differences17-20,22.
While many barriers were common in both rural and urban
areas20,22, rural residents were more likely to report
embarrassment and discomfort, fear of finding cancer, lack of
physician recommendation, lack of knowledge, and lower level of
recognition on the benefits of CRC screening17,19,20. Hughes and
colleagues’ study also confirmed that rural residents were more
likely to report fear of the screening test and high cost of
screening as barriers18. Lack of nearby clinic or screening facilities
or specialists in rural areas were rural-specific barriers reported in
several studies, as well as feelings of lack of privacy as a result of
knowing the medical staff, and lack of prevention attitude resulting
from the rural culture20,23,24,26.
Barriers identified among specific demographic groups
Gender-specific barriers were found, such as the belief that CRC
affects mainly men28,39. Barriers related to race/ethnicity groups
were also discussed in several studies. Poor quality of patientprovider communication was identified to be a major barrier to
CRC screening for African Americans35. Besides other common
barriers, lack of clinic staff who can speak Spanish was reported to
be a barrier for Spanish rural populations20,32. Providers of the
Indian Health Services revealed a lack of local capacities and
providers as healthcare system-level barriers to CRC screening in
remote and rural areas19. For patients who had multiple
morbidities, the competing demands (both physical and financial)
from the other conditions relegated cancer screening to lower
priority27. Patients going through chronic opioid therapy for
chronic non-cancer pain had significantly lower likelihood of
receiving CRC screening44. Among religious groups, Amish adults

interventions targeting rural populations focus on the individuallevel barriers, by alleviating the structural barriers and finding ways
to reduce screening test costs or increasing insurance
coverage. Most of the studies included in this review took place
before the enactment of the Affordable Care Act, thus the results
may not fully capture the impacts of full insurance coverage of
preventive CRC screening tests. However, several recent studies
still indicate that patients and providers may not clearly
understand the insurance coverage on screening tests and that
some insurance companies may treat a screening test as diagnosis
test and not cover the full cost43,45. Additional efforts in increasing
insurance coverage and promoting information related to the
increased insurance coverage on these tests would prove helpful
for rural residents. Exploration of ways to promote alternative tests
that are not cost prohibitive such as FOBT and promoting the use
of such tests will also be needed46.
Findings across studies suggest that lack of knowledge on CRC
and screening guidelines and lack of perceived need for an
asymptotic person were major barriers in rural areas. Primary care
providers have inconsistent understanding of the screening
guidelines regarding the available tests and the starting age for
average-risk patients19. Some providers consider colonoscopy as
the most effective CRC screening test and prefer colonoscopy to
other types of test19,28. Patients also have doubts on the efficacy of
non-endoscopic tests and the benefits these tests can provide.
Patients’ misconception that the tests are for people with
symptoms and the belief that there is no cure even if CRC is
detected early reduces the motivation for patients to initiate CRC
screening25. Following the Health Behavior Model, efforts need to
be made to educate rural residents to improve their knowledge on
CRC and CRC screening, and change their attitudes, before they
can actually change their behavior in seeking CRC screening47.

were found to have a significantly lower CRC screening rate as
compared to non-Amish adults in Ohio Appalachia38. Immigrants
were also found to be less likely to receive CRC screening in rural
areas40.

Evidence-based strategies to educate patients and physicians to
share information on all types of CRC screening test options,
efficacies, and CRC treatment options and results would prove to
be effective ways in addressing this barrier.

Discussion

The importance of provider recommendation for adherence to
CRC screening guidelines cannot be over-emphasized.
Interestingly, physicians/providers surveyed often reported that
they always or often recommend CRC screening to their patients.
However, patients reported that their providers were less likely to
recommend CRC screening compared to other screening tests34.
Other provider-level factors (protocol, reminder system, provider
assessment, and feedback) were not examined thoroughly in these
studies, although these factors were found to be related to CRC
screening status in general48-50. Rural residents and providers did
report fragmentation of the healthcare system and distrust of
healthcare providers as barriers. Patients reported that limited
reimbursement for the CRC screening for the providers led to
insufficient discussion with patients and inadequate physician
referral for having a CRC screening test. Multi-level interventions
that target system level barriers such as reimbursement policy as
well as physician level barriers to improve the design and use of
reminder systems may be most effective in promoting physician–
patient communication and the physician recommendation of CRC
screening.

The systematic review suggested that financial barriers,
embarrassment/discomfort of undergoing the screening
procedure, lack of knowledge thus lack of perceived need, and the
lack of a physician’s recommendation were most commonly
perceived barriers to CRC screening in rural populations. The
association of these perceived barriers with CRC screening
behavior was confirmed in a number of quantitative studies using
bivariate or multivariate analysis. Lack of physician
recommendation and its negative association with CRC screening
status were supported in several quantitative studies18,29,31,34,35.
The relevance of insurance coverage was also documented in a
number of quantitative studies whereby it was revealed that those
who did not have insurance coverage were less likely to be up to
date on CRC screening31,32,34,36,39,43. In addition, increased risk as
measured by family history of CRC or high perceived risk of CRC
were also found to be positively related to CRC screening status
and vice versa30,31,34. One study examined the association of
embarrassment with CRC screening status and found that rural
residents who felt the test was embarrassing were less likely to
adhere to screening guidelines18. Efforts to improve CRC screening
in rural populations need to first address these four most
frequently identified barriers.
The findings from this literature review suggest that future

Barriers identified in this review may be more pertinent to
endoscopy tests as most patients think of colonoscopy when
referring to a CRC screening test. While some identified barriers
such as the lack of knowledge, lack of physician recommendation,
and fear of the test results are applicable to both endoscopy tests

and FOBT, some additional barriers are specific to different test
modalities. Specifically, financial concerns and

screening were in line with the perceived barriers identified in
qualitative studies. However, the number of quantitative studies on

embarrassment/discomfort as a result of the invasive test
procedure are barriers mainly related to the endoscopies. For

the barriers specific to rural populations were very small (n=17)
and many examined CRC screening barriers using simple bivariate
comparisons. Those studies that conducted both bivariate and
multivariate regression analysis seemed to suggest some factors
that were statistically significant in the bivariate analysis but lost
significance after adjusting for other factors. Last, this review was
limited to published, peer-reviewed, English-language articles in
the specified databases and results from studies not indexed in

FOBT, confusion about the test effectiveness by both rural
residents and some physicians seems to be a major barrier. The
findings from one study indicate that rural residents have similar
concerns (financial concerns and concerns over test procedure) for
colonoscopy and FOBT30. This finding suggests that rural residents
may not understand all the risks and benefits related to different
CRC screening methods. This calls for public health education in
rural areas so rural providers and residents are equipped with
accurate information to weigh the risks and benefits of different
screening methods and find the most effective strategies to
improve CRC screening in rural areas.
The systematic review results also suggest efforts taken to address
rural-specific barriers such as lack of prevention attitude, lack of
privacy, lack of medical facilities/specialist, long distance, and
travel time to get screening done. Culturally competent materials
will prove helpful for rural residents and underserved populations
such as women or minority populations. The barriers at the
community or area level are not sufficiently examined in the rural
literature, which calls for additional studies to examine multi-level
barriers to get a complete picture of factors contributing to low
rates of CRC screening in rural areas.
The findings from this literature review are subject to the following

these databases may have been under-represented.
Conclusions
These limitations withstanding, the systematic review results
suggested that the major barriers identified for the rural
populations are not essentially different from those identified for
the urban populations. Many individual-level characteristics were
associated with CRC screening in rural areas, and the identified
factors were in line with those found for urban adults in general.
However, a few rural-specific barriers were identified including
privacy and confidentiality issue, lack of prevention attitude, and
structural barriers related to availability of specialists and distance
to screening facilities. These factors need to be considered when
identifying effective strategies to promote CRC screening with rural
populations. Additional research on rural–urban differences in CRC
screening barriers is needed to further delineate the extent to
which the identified barriers, such as insurance and distance to a

counties, or rural Appalachian communities. Although the crude
measures of rurality still provided valuable information, a more
refined and accurate definition of rurality would be helpful in order

medical facility, are differentially associated with CRC screening in
rural and urban areas. It will be helpful to carry out studies
distinguishing barriers specific to FOBT as compared to
endoscopies. The literature review findings suggest strategies
providing public health education, reducing costs, and increasing

to understand the rural-specific CRC screening barriers. Second,
this review included both qualitative and quantitative studies on
perceived barriers and manifested barriers. The manifested barriers
revealed by studies investigating factors associated with CRC

access to specialists may be most effective in rural areas to
promote CRC screening. An evaluation of these strategies and their
impact on CRC screening can help inform policy interventions in
rural areas.

limitations. First, studies used various definitions of rural
populations, including patients from rural clinics, from rural

REFERENCES:
1 American Cancer Society. Colorectal cancer facts & figures
2014-2016. Available: https://www.cancer.org/content
/dam/cancer-org/research/cancer-facts-and-statistics/colorectalcancer-facts-and-figures/colorectal-cancer-facts-and-figures2014-2016.pdf (Accessed 4 August 2018).
2 US Preventive Services Task Force. Archived final
recommendation statement: colorectal cancer: screening. 2008.
Available: http://www.uspreventiveservicestaskforce.org
/Page/Document/RecommendationStatementFinal/colorectalcancer-screening (Accessed 4 July 2018).
3 Centers for Disease Control and Prevention. Quick facts:
colorectal cancer screening in the U.S. Behavioral Risk Factor
Surveillance System. 2016. Available: https://www.cdc.gov/cancer
/colorectal/statistics/index.htm (Accessed 4 August 2018).
4 James TM, Greiner KA, Ellerbeck EF, Feng C, Ahluwalia JS.
Disparities in colorectal cancer screening: a guideline-based
analysis of adherence. Ethnicity & Disease 2006; 16(1): 228-233.
5 Anderson AE, Henry KA, Samadder NJ, Merrill RM, Kinney AY.
Rural vs urban residence affects risk-appropriate colorectal cancer
screening. Clinical Gastroenterology and Hepatology 2013; 11(5):
526-533. PMid:23220166
6 Ojinnaka CO, Choi Y, Kum HC, Bolin JN. Predictors of colorectal

cancer screening: does rurality play a role? Journal of Rural Health
2015; 31(3): 254-268. https://doi.org/10.1111/jrh.12104
PMid:25599819
7 Beydoun HA, Beydoun MA. Predictors of colorectal cancer
screening behaviors among average-risk older adults in the United
States. Cancer Causes & Control 2008; 19(4): 339-359.
https://doi.org/10.1007/s10552-007-9100-y PMid:18085415
8 Guessous I, Dash C, Lapin P, Doroshenk M, Smith RA, Klabunde
CN. Colorectal cancer screening barriers and facilitators in older
persons. Preventive Medicine 2010; 50(1-2): 3-10. https://doi.org
/10.1016/j.ypmed.2009.12.005 PMid:20006644
9 Weiss JM, Smith MA, Pickhardt PJ, Kraft SA, Flood GE, Kim DH, et
al. Predictors of colorectal cancer screening variation among
primary-care providers and clinics. American Journal of
Gastroenterology 2013; 108(7): 1159-1167. https://doi.org/10.1038
/ajg.2013.127 PMid:23670114
10 Zapka JG, Puleo E, Vickers-Lahti M, Luckmann R. Healthcare
system factors and colorectal cancer screening. American Journal
of Preventive Medicine 2002; 23(1): 28-35. https://doi.org/10.1016
/S0749-3797(02)00444-0
11 O'Malley AS, Beaton E, Yabroff KR, Abramson R, Mandelblatt J.
Patient and provider barriers to colorectal cancer screening in the

primary care safety-net. Preventive Medicine 2004; 39(1): 56-63.
https://doi.org/10.1016/j.ypmed.2004.02.022 PMid:15207986

eastern North Carolina. Journal of Rural Health 2013; 29(1): 78-87.
https://doi.org/10.1111/j.1748-0361.2012.00424.x PMid:23289658

12 Sarfaty M, Wender R. How to increase colorectal cancer
screening rates in practice. CA: A Cancer Journal for Clinicians
2007; 57(6): 354-366. https://doi.org/10.3322/CA.57.6.354
PMid:17989130

25 Holmes-Rovner M, Williams GA, Hoppough S, Quillan L, Butler
R, Given CW. Colorectal cancer screening barriers in persons with
low income. Cancer Practice 2002; 10(5): 240-247. https://doi.org
/10.1046/j.1523-5394.2002.105003.x PMid:12236837

13 Pruitt SL, Shim MJ, Mullen PD, Vernon SW, Amick BC III.

26 Schoenberg NE, Eddens K, Jonas A, Snell-Rood C, Studts CR,
Broder-Oldach B, et al. Colorectal cancer prevention: perspectives
of key players from social networks in a low-income rural US

Association of area socioeconomic status and breast, cervical, and
colorectal cancer screening: a systematic review. Cancer
Epidemiology, Biomarkers & Prevention 2009; 18(10): 2579-2599.
https://doi.org/10.1158/1055-9965.EPI-09-0135 PMid:19815634
14 Mobley LR, Kuo T, Urato M, Subramanian S. Community
contextual predictors of endoscopic colorectal cancer screening in

region. International Journal of Qualitative Studies on Health and
Well-being 2016; 11(1). https://doi.org/10.3402/qhw.v11.30396
PMid:26905402
27 Tarasenko Y, Schoenberg N. Colorectal cancer screening among

the USA: spatial multilevel regression analysis. International Journal
of Health Geographics 2010; 9(44). https://doi.org/10.1186

rural Appalachian residents with multiple morbidities. Rural and
Remote Health 2011; 11(1): 1553. Available: http://www.rrh.org.au

/1476-072X-9-44 PMid:20815882

/journal/article/1553

15 Stimpson JP, Pagan JA, Chen LW. Reducing racial and ethnic
disparities in colorectal cancer screening is likely to require more
than access to care. Health Affairs 2012; 31(12): 2747-2754.
https://doi.org/10.1377/hlthaff.2011.1290 PMid:23213159

28 Rosenwasser LA, McCall-Hosenfeld JS, Weisman CS, Hillemeier
MM, Perry AN, Chuang CH. Barriers to colorectal cancer screening

16 Shariff-Marco S, Breen N, Stinchcomb DG, Klabunde CN.
Multilevel predictors of colorectal cancer screening use in
California. American Journal of Managed Care 2013; 19(3):
205-216.
17 Davis TC, Rademaker A, Bailey SC, Platt D, Esparza J, Wolf MS, et
al. Contrasts in rural and urban barriers to colorectal cancer
screening. American Journal of Health Behavior 2013; 37(3):
289-298. https://doi.org/10.5993/AJHB.37.3.1 PMid:23985175
18 Hughes AG, Watanabe-Galloway S, Schnell P, Soliman AS.
Rural-urban differences in colorectal cancer screening barriers in
Nebraska. Journal of Community Health 2015; 40(6): 1065-1074.
https://doi.org/10.1007/s10900-015-0032-2 PMid:25910484
19 Haverkamp D, Perdue DG, Espey D, Cobb N. A survey of Indian
Health Service and tribal health providers' colorectal cancer
screening knowledge, perceptions, and practices. Journal of Health
Care for the Poor and Underserved 2011; 22(1): 243-257.
20 Garcia-Dominic O, Lengerich EJ, Wray LA, Parrott R, Aumiller B,
Kluhsma B, et al. Barriers to CRC screening among Latino adults in
Pennsylvania: ACCN results. American Journal of Health Behavior
2012; 36(2): 153-167. https://doi.org/10.5993/AJHB.36.2.2
PMid:22370254
21 Moher D, Liberati A, Tetzlaff J, Altman DG, the PRISMA Group
(2009). Preferred Reporting Items for Systematic Reviews and
Meta-Analyses: The PRISMA statement. PLoS Medicine 6(7):
e1000097. https://doi.org/10.1371/journal.pmed.1000097
PMid:19621072
22 Holt CL, Shipp M, Eloubeidi M, Clay KS, Smith-Janas MA, Janas
MJ, et al. Use of focus group data to develop recommendations for
demographically segmented colorectal cancer educational
strategies. Health Education Research 2009; 24(5): 876-889.
https://doi.org/10.1093/her/cyp024 PMid:19395624
23 Hatcher J, Dignan MB, Schoenberg N. How do rural health care
providers and patients view barriers to colorectal cancer
screening? Insights from Appalachian Kentucky. Nursing Clinics of
North America 2011; 46(2): 181-192. https://doi.org/10.1016
/j.cnur.2011.02.001 PMid:21501729
24 Jilcott Pitts SB, Lea CS, May CL, Stowe C, Hamill DJ, Walker KT,
et al. 'Fault-line of an earthquake': a qualitative examination of
barriers and facilitators to colorectal cancer screening in rural,

among women in rural central Pennsylvania: Primary care
physicians' perspective. Rural and remote health 2013; 13(4): 2504.
Available: http://www.rrh.org.au/journal/article/2504 (Accessed 1
October 2018).
29 Greiner KA, Engelman KK, Hall MA, Ellerbeck EF. Barriers to
colorectal cancer screening in rural primary care. Preventive
Medicine 2004; 38(3): 269-275. https://doi.org/10.1016
/j.ypmed.2003.11.001 PMid:14766108
30 Young WF, McGloin J, Zittleman L, West DR, Westfall JM.
Predictors of colorectal screening in rural Colorado: testing to
prevent colon cancer in the high plains research network. Journal
of Rural Health 2007; 23(3): 238-245. https://doi.org/10.1111
/j.1748-0361.2007.00096.x PMid:17565524
31 Wilkins T, Gillies RA, Harbuck S, Garren J, Looney SW, Schade
RR. Racial disparities and barriers to colorectal cancer screening in
rural areas. Journal of the American Board of Family Medicine 2012;
25(3): 308-317. https://doi.org/10.3122/jabfm.2012.03.100307
PMid:22570394
32 Thompson B, Coronado G, Neuhouser M, Chen L. Colorectal
carcinoma screening among Hispanics and non-Hispanic whites in
a rural setting. Cancer 2005; 103(12): 2491-2498. https://doi.org
/10.1002/cncr.21124 PMid:15880744
33 James AS, Leone L, Katz ML, McNeill LH, Campbell MK. Multiple
health behaviors among overweight, class I obese, and class II
obese persons. Ethnicity & Disease 2008; 18(2): 157-162.
34 Tessaro I, Mangone C, Parkar I, Pawar V. Knowledge, barriers,
and predictors of colorectal cancer screening in an Appalachian
church population. Preventing Chronic Disease 2006; 3(4): A123.
Available: http://www.cdc.gov/pcd/issues/2006/oct/06_0033.htm
(Accessed 1 October 2018).
35 Katz ML, James AS, Pignone MP, Hudson MA, Jackson E, Oates
V, et al. Colorectal cancer screening among African American
church members: a qualitative and quantitative study of patientprovider communication. BMC Public Health 2004; 4(1): 62.
https://doi.org/10.1186/1471-2458-4-62 PMid:15601463
36 Muus KJ, Baker-Demaray T, McDonald LR, Ludtke RL, Allery AJ,
Boqart TA, et al. Body mass index and cancer screening in older
American Indian and Alaska Native men. Journal of Rural Health
2009; 25(1): 104-108. https://doi.org/10.1111
/j.1748-0361.2009.00206.x PMid:19166569
37 Overholser L, Zittleman L, Kempe A, Emsermann CB, Froshaug

DB, Main DS, et al. Use of colon cancer testing in rural Colorado
primary care practices. Journal of General Internal Medicine 2009;
24(10): 1095-1100. https://doi.org/10.1007/s11606-009-1063-0
PMid:19711136
38 Katz ML, Ferketich AK, Paskett ED, Harley A, Reiter PL,
Lemeshow S, et al. Cancer screening practices among Amish and
non-Amish adults living in Ohio Appalachia. Journal of Rural Health
2011; 27(3): 302-309. https://doi.org/10.1111
/j.1748-0361.2010.00345.x PMid:21729158
39 Weaver A, Gjesfjeld C. Barriers to preventive services use for
rural women in the southeastern United States. Social Work
Research 2014; 38(4): 225-234. https://doi.org/10.1093/swr/svu023
40 Shahidi NC, Homayoon B, Cheung WY. Factors associated with

PMid:20458107
45 Kim J, Young L, Bekmuratova S, Schober DJ, Wang H, Roy S, et
al. Promoting colorectal cancer screening through a new model of
delivering rural primary care in the USA: a qualitative study. Rural
and Remote Health 2017; 17(1): 4187. Available:
http://www.rrh.org.au/journal/article/4187 (Accessed 1 October
2018). https://doi.org/10.22605/RRH4187 PMid:28355878
46 Davis MM, Freeman M, Shannon J, Coronado GD, Stange KC,
Guise JM, et al. A systematic review of clinic and community
intervention to increase fecal testing for colorectal cancer in rural
and low-income populations in the United States - how, what and
when? BMC Cancer 2018; 18(1): 40. https://doi.org/10.1186
/s12885-017-3813-4 PMid:29304835

suboptimal colorectal cancer screening in US immigrants.
American Journal of Clinical Oncology 2013; 36(4): 381-387.

47 Champion V, Sugg Skinner C. The Health Belief Model. In: K
Glanz, B Rimer, K Visawanth (Eds). Health behavior and health

https://doi.org/10.1097/COC.0b013e318248da66 PMid:22643567

education: theory, research, and practice. 4th ed. Jossey-Bass, 2008;
45-62.

41 Cole AM, Jackson JE, Doescher M. Colorectal cancer screening
disparities for rural minorities in the United States. Journal of
Primary Care & Community Health 2013; 4(2): 106-111.
https://doi.org/10.1177/2150131912463244 PMid:23799717
42 Crosby RA, Collins T. Correlates of community-based colorectal
cancer screening in a rural population: the role of fatalism. Journal
of Rural Health 2017; 33(4): 402-405. https://doi.org/10.1111
/jrh.12257 PMid:28685889
43 Wang H, Qiu F, Gregg A, Chen B, Kim J, Young L, et al. Barriers
and facilitators of colorectal cancer screening for patients of rural
accountable care organization clinics: a multilevel analysis. Journal
of Rural Health 2017; 34(2): 202-212. https://doi.org/10.1111
/jrh.12248 PMid:28686787
44 Buckley DI, Calvert JF, Lapidus JA, Morris CD. Chronic opioid
therapy and preventive services in rural primary care: an Oregon
rural practice-based research network study. Annals of Family
Medicine 2010; 8(3): 237-244. https://doi.org/10.1370/afm.1114

48 Wang H, Gregg A, Qiu F, Kim J, Young L, Luo J. Provider
perceived colorectal cancer screening barriers: results from a
survey in accountable care organizations. Juniper Journal of Public
Health 2017; 1(2): 555557. https://doi.org/10.19080
/JOJPH.2017.01.555557
49 Nease DE Jr, Ruffin MT 4th, Klinkman MS, Jimbo M, Braun TM,
Underwood JM. Impact of a generalizable reminder system on
colorectal cancer screening in diverse primary care practices: a
report from the prompting and reminding at encounters for
prevention project. Medical Care 2008; 46(9 suppl 1): S68-S73.
https://doi.org/10.1097/MLR.0b013e31817c60d7 PMid:18725836
50 Kim J, Wang H, Young L, Michaud TL, Siahpush M, Farazi PA, et
al. An examination of multi-level factors influencing colorectal
cancer screening in primary care settings: a mixed method study.
Journal of Public Health Management and Practice 2018, 31 August.
https://doi.org/10.1097/PHH.0000000000000837 PMid:30180112

This PDF has been produced for your convenience. Always refer to the live site https://www.rrh.org.au/journal/article/5181 for the
Version of Record.

