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Colorectal cancer (CRC), the second leading
cause of US cancer deaths in 2013 (50830),1 is
not distributed equally. Nationally, it is esti-
mated that incidence is 25% higher, and
mortality from CRC 50% higher, in Black
Americans than in Whites.2,3 Most CRC di-
agnoses follow evaluation by colonoscopy.
Although consumers have a range of CRC
screening tests, from least invasive (fecal occult
blood test, fecal immunochemical test) to most
invasive (sigmoidoscopy, colonoscopy),4 if
polyps are indicated, a colonoscopy is required
as follow-up. Thus, colonoscopy is both an
entry point and a pivotal event in the process of
preventing, detecting, and treating CRC. CRC
can be prevented through the removal of pre-
cancerous polyps or detected at an early, easily
treatable stage5; findings indicate6 that colo-
noscopy with polypectomy reduces mortality
from CRC by 53%. Although rates of CRC
screening have increased,3 there is need for
improvement. More than one third of Ameri-
cans are not in compliance with screening
guidelines,7 with rates being lower in the
southern United States.8

In 2008, Etzioni et al.9 presented a model of
patient and provider-level factors that influence
decision-making in colon cancer and that can
lead to health disparities in disease recurrence
and survival. The Etzioni model identifies key
points of vulnerability in the treatment process
where the potential to achieve high-quality,
guideline-recommended care can be lost. The
model captures patients after surgery, begin-
ning with the decision to refer patients to
a medical oncologist for adjuvant treatment; it
is relevant because there is considerable evi-
dence of inequities in who receives adjuvant
treatment based on older age,10,11 comorbid-
ities,12,13 low income,7 coverage with Medicaid
rather than Medicare,13 Black race,14 female
gender,15,16 and being unmarried.9

We propose that this model starts too late in
the process; health disparities originate prior to

colonoscopy and can increase at each decision
point along a continuum. In an elaborated
model (Figure 1), we suggest that CRC health
disparities research should begin with an in-
vestigation of entry into the health care system
and the subsequent pathways to colonoscopy.
Referral patterns, costs, and patient demo-
graphics influence patient access to care, colo-
noscopy compliance, and postcolonoscopy
decision-making.

PATHWAYS TO COLONOSCOPY

Colonoscopy is generally preceded by a re-
ferral from a primary care physician or
specialist (with some supplemental support,
such as Centers for Disease Control and
Prevention’s Screen for Life Program17). Re-
ferral has been associated with these patient
characteristics: younger age (within age-
appropriate groups),18---20 higher educa-
tion,20,21 higher income,19 White race,20

being married,18 having a comorbidity,18---20

and having a relative with CRC.19 Within the

health care setting, referrals were found to be
more frequent among internists than family
practitioners,22 following a discussion with a
physician,19,23 and when the patient had visited
a doctor’s office within the past 12 months20

or 25 months.19

Once referred, patients must follow through
by scheduling, preparing for, and keeping the

colonoscopy appointment. Adherence has been

found to be higher among Whites than Blacks

in an urban diverse sample,24 among Medicare

beneficiaries in Texas,25 and in a systematic

review of studies of participants aged 65 years

and older.26 However, using data from the

2010 National Health Survey, researchers27

found Blacks to have the highest adjusted level

of colonoscopy (57.5%), followed by Whites

(55.0%), American Indians/Alaskan natives

(48.8%), and Asians (41.3%). Among at-risk

individuals with first-degree family members

affected by CRC, screening was significantly

lower among Blacks than other groups.28

Other demographic characteristics associated

Objectives. We aimed to highlight sociodemographic differences in how

patients access colonoscopy.

Methods. We invited all eligible patients (n=2500) from 2 academy-affiliated
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based), to participate in a precolonoscopy survey (September 2011–October
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employed, and older. Having the colonoscopy because of symptoms was

associated with being female, younger, and having lower income. We found

significant differences for 1 previously underestimated barrier, having a spouse

to accompany the patient to the procedure.
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sociodemographics in our study, which implies that interventions based on

a single facilitator will not be effective for all subgroups of a population. (Am J
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with higher rates of completing screenings
include male gender,19,26,29---32 not being of
Mexican or Hispanic heritage,26,33 nonrural
residence,34,35 higher income,22,27,36,37 having
insurance,27,37,38 older age,19,27,32,38 and
higher education.26,27 Particularly important
factors are having a primary care physician as
the referral source39 and having a usual source
of care.22,26

Besides referral differences, other barriers to
screening are also important to consider. CRC
screening knowledge is lower among Blacks
than Whites across national probability,40

urban,41 church-based,42 and previously un-
screened43 samples, and this affects the
screening decision.44 Opinions about colono-
scopy are also mixed. Bass et al. noted that
among never-screened Black men, there was
“less trust of their doctors and the health care
system and . . . an overall fear of going to the
doctor”45(p121) Women in their study reported
that, to agree to a colonoscopy, they needed
a stronger relationship with their doctor.45 In
their qualitative study of urban Blacks, Greiner
et al.41 reported that fear of cancer and CRC
screenings were prominent themes. Among
other samples, barriers have included fear of
the test,45,46 fear of cancer,45,46 and feelings of
violation or embarrassment.46

CURRENT STUDY

We investigated demographic differences in
pathways to the colonoscopy clinic. Consecu-
tive eligible patients from 2 academic-affiliated
colonoscopy centers (1 free standing, 1 hospital
based) in Alachua County, Florida, were in-
vited to enroll in a study investigating the
colonoscopy experience. CRC incidence and
mortality rates per 100000 within both Flor-
ida and Alachua County are higher for Blacks

(state incidence and mortality: 45.3 and 17.7;
county incidence and mortality: 48.5 and 18.8)
than for Whites (state incidence and mortality:
38.5 and 13.8; county incidence and mortality:
42.3 and 12.3).47 Also, percentages of the
screening-eligible population who have had
a sigmoidoscopy or colonoscopy within the
past 5 years within Alachua County are higher
for women (58.8%) than for men (49.4%) and
for Whites (57.3%) than for Blacks (41.7%).47

We used precolonoscopy survey data to
examine the following questions. (1) Is referral
pattern associated with patient demographics?
(2) Are out-of-pocket costs and perceptions of
costs associated with patient demographics?
(3) Are reasons for the colonoscopy related
to patient demographics? Together, these 3
questions characterize the patient’s pathway to
colonoscopy.

METHODS

We recruited participants from eligible pa-
tients scheduled for a colonoscopy (aged ‡18
years, able to read and write English, and
cognitively able) from September 2011
through October 2013. The patient sample is
described in Table 1. Of the 3237 eligible
patients, we missed 737 (22.8%) because of
scheduling or patient flow issues. Of the
remaining 2500 patients, 1841 (73.6%)
agreed to participate. Of those not participating,
396 of 659 (60.1%) completed an “opt-out”
card. Top reasons given for not enrolling were
physical condition (e.g., unwell, tired, hungry;
25%), time (e.g., feeling rushed; 16.8%), pri-
vacy concerns (14.2%), and not interested
(12.7%). We subsequently excluded a small
percentage of enrolled patients (n=56; 3.0%)
because of ineligibility, incomplete informed
consent form, or at participant’s request.

Patients received a $5.00 gift card for partici-
pating.

Measures

A detailed, 6-page instrument provided in-
formation about the precolonoscopy experi-
ence, but we used only a subset of variables
in the analyses presented here. Demographic
variables included gender (1 = female,
2=male), age (continuous), Hispanic or Latino
(1=yes, 2=no), race (Black=1, White=2, all
others=3), employment (full- or part-time=1,
not employed or retired=2), marital status
(married or partnered=1, single=2), income
(1=£$20000, 2=$20000---$49000, 3=
$50000---$79000, 4=‡$80000), education
(continuous), and whether the patient lived
with the person who drove to the colonoscopy
center (1=yes, 2=no). Referral variables in-
cluded whether it was the patient’s first colo-
noscopy (1=yes, 2=no) and who made the
referral (1= regular doctor, 2=other). We in-
cluded 3 cost variables: out-of-pocket costs
(1=yes, 2=no), whether the colonoscopy was
a financial strain (1=yes, 2=no), and whether
the colonoscopy was worth the cost (1=yes,
2=no). Finally, patients were asked about why
the colonoscopy was ordered (1=yes, 2=no):
because it was routine for age, a family history
of CRC, follow-up to a previous colonoscopy,
follow-up to abnormal tests, having symptoms,
patient asked for it, and a family member
insisted. Patients could select all that applied.

Procedure and Data Analysis

After clinic registration, patients were
approached by study staff. A brief description
of the study was provided to eligible patients.
Interested individuals received a detailed study
description and a copy of the informed consent
packet. All other eligible patients were asked to
complete the opt-out card. Patients unable to
complete the survey prior to their procedure
were contacted later to complete via telephone.

We conducted analyses with SPSS version
21 (IBM, Armonk, NY). We performed the v2

test and t test to compare demographic vari-
ables with referral and payment information
and reasons for colonoscopies. We used mul-
tivariable logistic regression to determine the
demographic variables independently associ-
ated with (1) referral and cost variables, (2)
reasons for colonoscopy, and (3) a combined
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FIGURE 1—Pathways to colonoscopy, treatment, and outcomes.
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referral-source and reason-for-referral variable.
For all logistic regression analyses, the com-
parison group was the one that was coded at
the highest level (e.g., for a dichotomous vari-
able, the comparison group was the group
coded as 2). Odds ratios and 95% confidence
intervals are reported. Bivariate analyses are
reported in the tables and multivariate analyses
are presented in the text.

RESULTS

The sample (Table 1) was predominantly
White (76.7%), female (61.8%), employed
(55.6%), living with the person who drove
them to the clinic (69.9%), married or part-
nered (67.3%), and not of Hispanic descent
(94.6%). Income was distributed across the 4
income groups; mean education was 14.23
years and mean age was 53.6 years.

Referral and Costs

Overall, 42.2% stated that this was their first
colonoscopy and 60.7% reported that the
procedure was ordered by their regular doctor
(Table 1). Significant variables associated with
first colonoscopy at the bivariate level included
race, income, employment status, marital sta-
tus, ethnicity, age, and education. In multivari-
able adjusted analyses using logistic regression
with 95% confidence intervals, first-time colo-
noscopy was independently associated with
being employed (odds ratio [OR]=0.53; 95%
confidence interval [CI]=0.40, 0.71), lower
income (OR=0.42; 95% CI=0.29, 0.60),
being male (OR=1.32; 95% CI=1.03, 1.68),
and younger age (OR=1.05; 95% CI=1.04,
1.06). Bivariate analyses indicated that being
referred by the patient’s regular doctor was
associated with race, gender, income, employ-
ment status, living with the driver, ethnicity,
and age. After multivariate adjustment, being
referred by the patient’s regular doctor was
independently associated with being employed
(OR=0.54; 95% CI=0.41, 0.71), being male
(OR=1.32; 95% CI=1.04, 1.69), older age
(OR=0.96; 95% CI=0.95, 0.97), and higher
income. Patients in all of the 3 lower levels of
income were significantly less likely to report
having been referred by their regular doctor
than were patients at the highest level of
income (for income 1 [lowest income group],
OR=1.74; 95% CI=1.21, 2.52; for income 2,

OR=1.99; 95% CI=1.43, 2.76; for income 3,
OR=1.62; 95% CI=1.14, 2.29).

Regarding costs, 34.9% had some level of
self-pay, 16.1% reported that the colonoscopy
was a financial strain, and 93.1% reported that
the test was worth the cost. Significant bivariate
associations with out-of-pocket costs were race,
income, employment status, education, and
age. Paying out-of-pocket costs was associ-
ated with being employed (OR=0.66; 95%
CI=0.51, 0.87), higher income (OR for income
1=1.55; 95% CI=1.07, 2.25), and younger
age (OR=1.03; 95% CI=1.02, 1.04) after
multivariate adjustment. In bivariate analyses,
reporting that the colonoscopy was a financial
strain was associated with income, education,
and age. Logistic regression models showed
that these same variables—lower income, lower
education, and younger age—remained signifi-
cant (for income 1, OR=0.38; 95% CI=0.22,
0.65; for income 2, OR=0.31; 95% CI=0.19,
0.50; for income 3, OR=0.47; 95% CI=0.28,
0.78; for education, OR = 1.08; 95%
CI=1.01, 1.16; for age, OR=1.03; 95%
CI=1.02, 1.04); in addition, being married
became significant (OR=0.57; 95% CI=0.40,
0.80) in the adjusted model. Finally, in bi-
variate analyses, reporting that the colono-
scopy was worth the cost was associated with
race, income, employment, and education. Af-
ter adjustment, only White race (OR=0.27;
95% CI=0.14, 0.51) and higher education
(OR=0.86; 95% CI=0.78, 0.96) remained
statistically significant.

Reasons for the Colonoscopy

Stated reasons for the colonoscopy were as
follows: routine based on age (49.4%), symp-
toms (39.7%), follow-up to a previous colono-
scopy (29.3%), family history of CRC (21.1%),
patient asked for test (19.3%), follow-up to
abnormal tests (14.2%), and family insisted
(5.1%). Given the low frequency of “family
insisted,” we did not include it in further
analyses.

In bivariate analyses (Table 2), having the
colonoscopy because it was routine for their
age was associated with gender, employment,
living with the driver, marital status, age, and
income. After multivariate adjustment, being
employed (OR=0.40; 95% CI=0.30, 0.53),
older age (OR=0.93; 95% CI=0.92, 0.94),
and being in income 2 ($20000---$49000;

OR=1.63; 95% CI=1.13, 2.34) versus in-
come all other income levels remained signif-
icant. At the bivariate level, experiencing
symptoms was associated with gender, income,
not living with the driver, marital status, edu-
cation, ethnicity, and age. After adjustment,
having the colonoscopy because of symptoms
was related to lower income (for income 1,
OR =0.58; 95% CI=0.39, 0.85; for income 2,
OR =0.64; 95% CI=0.44, 0.92; for income 3,
OR =0.68; 95% CI=0.47, 0.99), female
gender (OR=0.68; 95% CI=0.52, 0.88), and
younger age (OR=1.06; 95% CI=1.05, 1.07).

Follow-up to a previous colonoscopy was
associated in both bivariate and logistic re-
gression analyses with not being employed
(OR=1.34; 95% CI=1.04, 1.75) and older
age (OR=0.97; 95% CI=0.96, 0.98). Colo-
noscopy because of family history was associ-
ated in both analyses with being female
(OR=0.62; 95% CI=0.46, 0.83). At the bi-
variate level, asking for the test was associated
with not living with the driver, marital status,
ethnicity, and age. Variables that remained
independently associated in logistic regression
analyses included being unmarried (OR for
married or partnered=1.62; 95% CI=1.89,
2.20), being Hispanic (OR for ethnicity=0.42;
95% CI=0.24, 0.74), and older age (OR for
age=0.98; 95% CI=0.97, 0.99). The final
reason, follow-up to abnormal tests, was asso-
ciated with employment, education, and eth-
nicity in bivariate analyses. Being unemployed
(OR=1.84; 95% CI=1.29, 2.61) and His-
panic ethnicity (OR=0.43; 95% CI=0.23,
0.79) remained significant in logistic regression
analyses.

A More Complete View of Pathways

Ideally, screening colonoscopy should be
part of routine preventive care recommended
by a patient’s regular doctor. Analyses in-
dicated significant demographic differences
among patients receiving colonoscopy
according to whether or not they had symp-
toms and whether or not they were referred
by their regular doctor. We created a new
variable by which patients were classified as
(1) referred by a regular doctor, no symptoms
(n=649); (2) referred by a regular doctor,
with symptoms (n=238); (3) not referred by
a regular doctor, no symptoms (n=207); and
(4) not referred by a regular doctor, with
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symptoms (n=324). Binary results for asso-
ciations with demographic variables indicated
that the groups were significantly different on
all variables (Table 3). The largest differences
occurred when we compared the highest and
lowest incomes (26.4%) and Hispanics and
non-Hispanics (16.4%). Using logistic regres-
sion, we then compared “ideal patients” (reg-
ular doctor, no symptoms) with all other
patients. Significant associations for being in
the regular doctor---no symptoms group in-
cluded Black race compared with “other”
(OR=0.48; 95% CI=0.26, 0.89); male gen-
der (OR=1.46; 95% CI=1.12,1.90); highest
income (group 4) compared with group 1
(OR=1.68; 95% CI=1.09, 2.61), group 2

(OR=1.69; 95% CI=1.16, 2.44), or group 3
(OR=1.46; 95% CI=1.01, 2.10); being
employed (OR=0.56; 95% CI=0.41, 0.75);
and being older (OR=0.94, 95% CI=0.92,
0.95).

DISCUSSION

We examined 3 questions related to colo-
noscopy pathways: (1) Is referral pattern asso-
ciated with patient demographics? (2) Are costs
and perceptions of costs associated with patient
demographics? (3) Are reasons for the colono-
scopy related to patient demographics? The
simple answer to each question is yes—in
multivariate analyses, patient demographics

were related to how and why patients appear
for colonoscopies.

Review of Primary Findings

First-time colonoscopy patients were almost
a decade younger and more likely to be male,
of lower income, and employed than those with
previous procedures. As average-risk individ-
uals begin screening at age 50, this age differ-
ence is not surprising, and it is possible that age
was a confounder between first colonoscopy
and other demographics. However, among
first-colonoscopy patients, males were actually
older than females and patients in the highest
income level were older than those in all other
income groups. Employed patients were

TABLE 3—Referral and Symptom Variables Associated With Getting a Colonoscopy, by Patient Demographic Characteristics: Alachua County, FL,

September 2011–October 2013

Patient Characteristic

Referred by Regular Doctor,

No Symptoms,

% (n = 649)

Referred by Regular Doctor,

With Symptoms,

% (n = 238)

Not Referred by Regular

Doctor, No Symptoms, %

(n = 207)

Not Referred by Regular

Doctor, With Symptoms, %

(n = 324) P (v2 or F)

Race .001 (v2 = 22.2)

Black 51.5 23.5 10.0 15.0

White 45.8 15.1 15.0 24.1

Other 38.9 24.1 13.0 24.1

Gender < .001 (v2 = 23.9)

Female 41.1 18.4 14.7 25.8

Male 54.2 14.6 13.1 18.2

Income, $ < .001 (v2 = 51.7)

< 20 000 33.7 21.6 16.7 28.0

20 000–49 000 42.2 17.2 14.2 26.5

50 000–79 000 46.8 16.3 14.7 22.2

‡ 80 000 60.1 12.7 11.6 15.6

Employed .007 (v2 = 12.1)

Yes 48.4 17.2 11.3 23.1

No 42.8 16.8 17.7 22.7

Lives with driver .013 (v2 = 10.8)

Yes 48.4 15.5 14.4 21.6

No 39.4 19.7 15.0 25.9

Married or partnered .005 (v2 = 12.9)

Yes 49.0 15.3 14.4 21.2

No 40.0 20.3 13.8 25.9

Hispanic .023 (v2 = 9.6)

Yes 30.4 18.8 14.5 36.2

No 46.8 16.9 14.1 22.3

Education 14.5 13.7 14.0 14.2 < .001 (F = 8.4)

Age 57.7 49.5 54.6 45.9 < .001 (F = 72.6)

Note. Percentages in the table are for the v2; means for the F tests (age and education).
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significantly younger than unemployed pa-
tients (including retired patients), so it is possi-
ble that this relationship was at least partially
driven by age. Out-of-pocket costs were asso-
ciated with the subgroup more likely to be
covered by workplace insurance (employed,
higher income, younger age) than by public
programs. Other cost variables were associated
with disadvantaged status. Reporting that the
colonoscopy was a financial strain was more
frequent among low-income, low-education,
younger, married patients. Believing that colo-
noscopy was not worth the cost was associated
with non-White race and lower education.

About half the patients (49.4%) were
having their colonoscopies as part of routine
screening care; overall, patients there for
other reasons were more likely to be from
at-risk groups (lower income, unemployed,
Hispanic, unmarried, older, female). This
pattern was particularly striking when we
compared patients with no symptoms and
referred by their regular doctor (the ideal
screening situation) with all other patients.
Patients following this “ideal pathway” were
more likely to be Black (compared with other
minorities), male, high income, employed,
and older. On the surface, these findings
appear to indicate some advantage to sub-
groups at higher risk for CRC—men and
Blacks. However, it is critical to note that
Blacks were only more advantaged than
other minorities—not Whites—and, as noted,
Blacks and men in the surrounding area were
less likely to have had sigmoidoscopy or
colonoscopy in the past 5 years.48 There
remains a reservoir of inequality in terms of
accessing care, receiving a referral, and fol-
lowing through on the referral. However, our
findings suggest that Blacks and men may
follow through when referred by their phy-
sicians; this reinforces previous findings re-
garding the importance of physician referral
for CRC screening in general49,50 and re-
ferral by a trusted physician for Blacks.45

In many ways, colonoscopy is a “family
procedure”; patients must be accompanied
by an adult who stays on the premises
(lenient clinics may allow continuous access
via telephone). For most drivers, that entails
a 2- to 3-hour wait plus travel time. There-
fore, the driver must give up a half day that
might have been used for work. Possibly,

individuals who have lower resources
(women, lower-income people) may put off
having the colonoscopy (i.e., wait until they
have symptoms) so that they do not incon-
venience others, financially or otherwise.
This reasoning is supported by our data—
52.1% of women compared with 72.2% of
men were driven by a spouse (v2=67.4,
P< .001). Likewise, living with the driver
and income were highly related (v 2=148.7,
P< .001); 39.7% in the lowest level of in-
come were driven by a spouse compared
with 80.4% in the highest income level. The
requirement to have someone on site during
the procedure does not fit the daily reality of
some subgroups. This requirement also has
broader implications for care, as lower-
income patients are significantly less likely to
be accompanied by someone who could
make medical decisions on their behalf
should there be complications, critical
follow-up instructions, or an abnormal find-
ing such as cancer.

Limitations and Strengths

A limitation of the study is lack of geographic
diversity; although the 2 clinics draw from
a large rural---suburban area, both are academy
affiliated. A second limitation is that patients
were engaged immediately before the colono-
scopy; therefore, we could not compare them
with people who were never referred, never
made an appointment, or did not show up for
appointments. Additionally, although the sam-
ple was large and representative of the region,
there was not enough variation to examine
racial groups other than Whites and Blacks,
and it is a disservice to refer to them as “other.”
These limitations are counterbalanced by sev-
eral strengths: a large sample size, high partic-
ipation rate, characterization of nonresponders,
and findings that are suggestive for potential
interventions.

Implications

Previous studies have found higher rates of
colonoscopies among males,20,27,30---33 people
not of Mexican or Hispanic heritage,27,34 and
people with nonrural residence,35,36 higher
income,23,28,37,38 having insurance,28,38,39

older age,20,28,33,39 and higher education.27,28

This is most consistent with our profile of
patients who were receiving a routine

colonoscopy based on age—it does not reflect
patients who were having the procedure for
other reasons. Delay of colonoscopy until there
are symptoms subverts the benefit of a highly
effective screening program and highlights that
it is not enough to simply count rates among
groups; we need to account for factors that
might reflect disparities in how and why people
have the procedure. Studies need to explore
below the surface of rates for more subtle
group differences.

We also found 2 potential barriers that may
signal sources of health disparities: the per-
ceptions by minority and poorer patients that
colonoscopy is not worth the cost and the
finding that not having a driver is a potential
barrier among certain subgroups of patients.
Concerning the former, follow-up analyses
showed that people who paid no costs were
significantly more likely to think the colono-
scopy was not worth it than were those who did
pay. This finding is consistent with cognitive
dissonance51; people tend to value what they
pay for, especially when payment for some-
thing arduous is small. This suggests that a very
small copay may make colonoscopy more de-
sirable (and, if paid up front, might reduce rates
of no-show). With community- or clinic-based
interventions, it is important to address trans-
portation for some subgroups, especially those
with fewer social and economic resources.
However, simply providing patient transporta-
tion does not solve the issue of having someone
with decision-making authority nearby in an
emergency.

Overall, these findings indicate that path-
ways to colonoscopy vary by demographic
characteristics and that there is no single cause
or solution for these differences. Differences
originate across the ecological model—and it is
the accumulation of factors that likely causes
disparities in CRC screening, incidence, and
mortality. Therefore, we must continue to look
for causes and solutions across multiple levels
and multiple settings. An effective intervention
may be modular, with patients choosing the
components that both motivate and remove
perceived barriers. One role for a community
health worker, patient advocate, or patient
navigator might be to assess the components of
an intervention needed by each individual
patient (e.g., education, social support, costs,
transportation). Such a modular intervention
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may be more difficult to implement and eval-
uate, but it more directly addresses the com-
plexities of patient needs to support improved
compliance with CRC screening. j
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