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Abstract

Introduction: Colorectal cancer is a leading cause of cancer-related death in the U.S. Although
screening reduces colorectal cancer incidence and mortality, screening rates among U.S. adults
remain less than optimal, especially among disadvantaged populations. This study examined the
efficacy of patient navigation to increase colonoscopy screening.

Study design: RCT.

Setting/participants: A total of 843 low-income adults, primarily Hispanic and non-Hispanic
blacks, aged 5075 years referred for colonoscopy at Boston Medical Center were randomized
into the intervention (/7=429) or control (17=427) groups. Participants were enrolled between
September 2012 and December 2014, with analysis following through 2015.

Intervention: Two bilingual lay navigators provided individualized education and support to
reduce patient barriers and facilitate colonoscopy completion. The intervention was delivered
largely by telephone.

Main outcome measure: Colonoscopy completion within 6 months of study enrollment.

Results: Colonoscopy completion was significantly higher for navigated patients (61.1%) than
control group patients receiving usual care (53.2%, p=0.021). Based on regression analysis, the
odds of completing a colonoscopy for navigated patients was one and a half times greater than for
controls (95% C1=1.12, 2.03, p=0.007). There were no differences between navigated and control
groups in regard to adequacy of bowel preparation (95.3% vs 97.3%, respectively).

Conclusions: Navigation significantly improved colonoscopy screening completion among a
racially diverse, low-income population. Results contribute to mounting evidence demonstrating
the efficacy of patient navigation in increasing colorectal cancer screening. Screening can be
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further enhanced when navigation is combined with other evidence-based practices implemented
in healthcare systems and the community.

INTRODUCTION

In 2013, colorectal cancer (CRC) was diagnosed in 136,119 people and 51,813 people

died of the disease in the U.S.! Screening reduces CRC incidence and mortality by
detecting disease early, thus improving survival, and by preventing cancer through the
removal of precancerous polyps through colonoscopy.? The U.S. Preventive Services Task
Force recommends CRC screening for all average risk adults, aged 50-75 years, using
colonoscopy every 10 years, high-sensitivity fecal occult blood testing (FOBT) or fecal
immunochemical testing (FIT) annually, or sigmoidoscopy every 5 years with FOBT/FIT
every 3 years.3 However, in 2014, only 65.7% of respondents reported they were up-to-date
with screening.? Screening rates were lower among those with lower incomes and education
and people of Hispanic/Latino ethnicity.*

Among those up-to-date with CRC screening in 2014, colonoscopy was the most commonly
used screening test (63.5%). However, significant barriers to colonoscopy limit screening,
including individual and intrapersonal issues (lack of knowledge, embarrassment, fear);
cultural concerns (language, distrust of the medical system, fatalistic attitudes about cancer);
structural impediments (cost, lack of transportation, inability to secure time off of work);
and health system challenges (access to bowel preparation materials, lack of an escort to and
from the procedure).>2

Patient navigation (PN) is an intervention aimed at reducing barriers to cancer screening,
diagnostic testing, treatment, and survivorship care. Developed in the early 1990s,10 PN

has been applied to screening for multiple cancers including breast, cervical, colorectal,

and prostate.1! In 20092011, evaluators conducted a formative study including a literature
review and environmental scan to examine the effects of PN on CRC screening. Evaluators
identified a limited number of studies, several of which had significant limitations including
small sample sizes, non-randomized designs, and single navigators.12

The purpose of this study is to conduct a rigorous evaluation of a PN intervention for
colonoscopy screening to examine its impact on completion rates. Having established

the need for further research, investigators conducted a randomized trial among low-
income patients referred for colonoscopy screening at Boston Medical Center (BMC) in
Massachusetts. Colonoscopy is the study focus given unique barriers to endoscopy and
because BMC providers primarily refer patients in need of screening for colonoscopy.
Researchers hypothesize that patients receiving the navigation intervention would have
greater colonoscopy completion within 6 months of the study enrollment date than those in
the control group.
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METHODS

Study Sample

An RCT of PN was conducted at BMC’s Section of Gastro-enterology (hereafter, BMC

GI) in Boston, Massachusetts, from September 2012 through May 2015. As the largest
safety net hospital in the northeast, BMC patients are largely a medically underserved
population; approximately 70% are from racial and ethnic minority populations and 30% are
non-English speakers. Participants were recruited from BMC’s Section of General Internal
Medicine and Family Medicine Department. In December 2013, recruitment was expanded
to East Boston Neighborhood Health Center, a community health center serving a large
Spanish-speaking population, to increase the number of Spanish speakers in the study.
Inclusion criteria were as follows:

1 patient referral by a primary care provider to the BMC Gl for colonoscopy
screening;

speaking English or Spanish;
being aged 50-75 years;

no previous diagnosis of colon cancer or adenomatous polyps; and

o c w0 D

no active substance abuse or acute psychiatric diagnosis as determined by
medical records/primary care provider.

Participants were enrolled between September 2012 and December 2014. Using BMC’s
electronic clinical data system, BMC’s Data Coordinating Center produced a weekly list

of prescreened patients meeting study inclusion criteria. A bilingual Research Coordinator
(RC) made seven attempts via telephone to reach each patient, leaving up to two voicemails.
Patients not reached by phone were mailed a letter inviting them to contact the RC to learn
about the study.

For patients who were reached, the RC described the study in English or Spanish, as
appropriate. If the patient verbally agreed, the RC performed a standardized screening
assessment to confirm eligibility. All patients deemed eligible were invited to participate in
the study, and the elements of informed consent were reviewed. Verbal informed consent
was documented in the electronic study management system and the patient was enrolled
in the study. The RC left the project in November 2013 and then navigators also served as
recruiters.

The study protocol was approved by IRBs at BMC, the Centers for Disease Control and
Prevention, and Westat. Informed consent was secured for all participants. The study was
determined exempt from Office of Management and Budget review. A procedures manual
was developed to document aspects of the study, including the intervention protocol.

Once enrolled, participants completed a pre-intervention survey administered by an

interviewer using a computerized instrument. The 69-item survey included information on
patient demographics, healthcare access, patient-provider communication, CRC screening
history, CRC screening intentions, knowledge and attitudes about screening, self-efficacy,
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social support, psychological distress, and logistic barriers to screening. Survey items were
drawn from existing instruments including the Behavioral Risk Factor Surveillance Survey
and the Health Information National Trends Survey. Participants received a $25 gift card
after completing the survey. The instrument is available from the corresponding author
upon request. Following the survey, the recruiter randomly assigned participants to either
navigation or usual care by applying a 1:1 ratio to a computer-generated randomization
algorithm.

Figure 1 summarizes the trial sampling and randomized assignment. Of 3,798 patients
assessed for eligibility, 22.5% (856/3,798) were successfully enrolled and randomized
into the intervention (77=429) or control (7=427) groups. A total of 840 participants were
included in the final analysis, after excluding 15 participants because seven were found
ineligible and eight withdrew.

The PN intervention was aimed at addressing multilevel, patient-defined barriers to CRC
screening. The intervention incorporated several behavioral theories including the health
belief model, 13 theory of reasoned action,# and social learning theories.1® Together, these
purport that changes in knowledge, attitudes, beliefs, intentions, and self-efficacy precede
individual-level behavior change. Additionally, the intervention was predicated on the theory
that removing individual/intrapersonal (e.g., lack of knowledge); cultural (e.g., language
challenges); structural (e.g., transportation); and healthcare system (e.g., patient-provider
communication) barriers improves screening completion.

Two bilingual lay navigators familiar with the priority population, one man and one woman,
delivered the intervention. One navigator had received PN training at the Outreach Worker
Training Institute and motivational interviewing training from Cambridge Health Alliance.
She also had significant experience working on a similar PN intervention trial for CRC
screening. The second navigator was trained through a 2-day PN training at the Harold P.
Freeman Patient Navigation Institute followed by mentorship provided by the experienced
navigator. Both navigators received additional training in motivational interviewing from the
Boston University School of Medicine.

Navigators primarily worked with participants via telephone, although some activities

were conducted in person and by mail. Typical activities included assessing for barriers,
informing and educating patients about the colonoscopy procedure and bowel preparation,
addressing emotional concerns about the procedure, making appointments, and arranging
for escorts and transportation services.1® Navigators assisted participants with obtaining
bowel preparation materials by ensuring they received their prescription and picked up the
medication along with the appropriate type of liquid to mix with the medication and, if
needed, accompanying them to the pharmacy. Navigators called participants to remind them
about bowel preparation and their screening appointment date and, following the procedure,
ensure they received screening results. Additionally, navigators supported communication
within the healthcare system confirming that the referring primary care provider received the
endoscopy report on colonoscopy completion. Navigators documented participant barriers
and service delivery in a navigator database that also facilitated participant tracking. On
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average, navigators spent 44 minutes per patient working with the patient and conducting
activities on behalf of the patient.16

For participants in the control group, usual care generally involved telephone contact by

an administrative staff person in BMC Gl to schedule an appointment after the referral

was received electronically or by fax from their primary care physician. During this call,
participants were also given brief verbal instructions about the bowel preparation and need
for escorted transportation. Participants were sent a mailing with a prescription for bowel
preparation materials and related instructions, instructions to arrange escorted transportation,
and directions to the hospital. Participants who could not be contacted directly by phone
after multiple attempts were sent non-negotiated appointment dates and times in the mail
along with the other materials noted above. Participants were encouraged to call BMC

GI with questions or problems (e.g., arranging escorted transportation, canceling and
rescheduling appointments). Participants in the control group had no additional contact
with BMI Gl staff until a reminder call 3 days prior to the scheduled exam, at which

time the bowel preparation instructions and need for escorted transportation were reviewed.
Navigated patients did not receive usual care.

The primary outcome of the study was colonoscopy completion measured by the percentage
of patients in each group completing the procedure within 6 months. Patients who failed

to complete a colonoscopy within 6 months of study enrollment or after three appointment
cancellations or no-shows were considered non-completers. Adequacy of bowel preparation,
as determined by the performing endoscopist, was a secondary outcome. Using electronic
health record system data, the BMC principal investigator, a gastroenterologist, transcribed
data to an electronic patient colonoscopy outcome form within the data management system
designed for the study. Information collection included test indication, procedure date, and
test results.

Statistical Analysis

Data analysis followed the intent-to-treat principle; all subjects were analyzed in the

group to which they were randomized. Chi-square tests and t-tests were used to compare
demographic differences and other participant characteristics between navigation and
control arms. Unadjusted logistic regression produced crude ORs that were used to
evaluate independent predictors for colonoscopy completion. Besides the patient navigation
intervention, other assessed predictors for completion were:

1 patient demographic characteristics (i.e., age, gender, race/ethnicity, marital
status, education level, income, employment status, spoken language, foreign
born);

2. health-relevant background (i.e., healthcare coverage, self-rated general health,

smoking status, number of doctors, number of doctor visits, psychological
distress levels);

3. previous CRC screening with a FOBT or FIT;
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4, self-efficacy; and
5. barriers to colonoscopy completion and total number of barriers.

For categorical predictors, the ref category was chosen for purposes of facilitating
interpretation.

Next, predictors with p-values <0.10 in the unadjusted models were included in the adjusted
full model and assessed in a backward elimination procedure. Predictors with p-values <0.05
were identified as outcome factors in the final reduced model. Demographic predictors (age,
gender, race/ethnicity), irrespective of their p-values, were retained in the final reduced
model for adjustment purposes, which was assessed for adequacy and validity. All analyses
were completed using SAS, version 9.3.

RESULTS

Overall, the sample included more women (57.1%); foreign born (55.7%); and people with
a high school education or less (69.2%). Eighty percent of participants were either Hispanic
(40.4%) or non-Hispanic black (40.4%). More than half (56.6%) of all participants reported
household incomes <$20,000. In total, 43.8% were employed, whereas 56.1% were out of
work, not in the labor force, or unable to work. Participants provided an assessment of
general health in the baseline survey and 73 (8.8%) reported having excellent health (Table
1). There was no racial or gender bias in the randomization of participants (data not shown).

Overall, 57.1% completed colonoscopy within 6 months, with the percentage significantly
higher for the patient navigation group (61.1%) than the control group (53.2%, £=0.021).
Table 2 summarizes the 16 significant predictor variables and their crude ORs.

Based on the final, adjusted model, identified colonoscopy completion factors included
group assignment, race/ethnicity, self-rating of general health, scheduling assistance, and
self-efficacy (Table 3). The odds of completing colonoscopy for navigated patients were
1.51 times greater (95% C1=1.12, 2.03) than the odds for control patients (p=0.007). The
odds of Hispanics completing colonoscopy were 2.60 greater (95% CIl=1.64, 4.13) than
those for non-Hispanic whites (p<0.001). People who rated their general health as excellent
had 3.50 times greater (95% C1=1.53, 8.00) odds of completing colonoscopy than those

for individuals reporting poor health (p=0.044). Among participants not requiring assistance
scheduling the colonoscopy appointment, the odds for completing colonoscopy were 1.51
times greater (95% Cl=1.11, 2.04) than those among those needing assistance (£=0.009).
And among individuals scoring higher on self-efficacy, the odds for completing colonoscopy
were 1.74 greater (95% Cl=1.14, 2.67) than others (p=0.010).

In regard to adequacy of bowel preparation, 96.2% of subjects completing colonoscopy
were assessed by the endoscopist conducting the procedure to have adequate preparation
with no significant difference between navigation and control groups (95.2% vs 97.3%,
respectively). Because of the small number of subjects with inadequate preparation (7=18),
no further analysis for this outcome was conducted.
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DISCUSSION

In this randomized trial testing a lay navigator PN model, researchers found navigation
resulted in significantly greater colonoscopy completion among a racially diverse, low-
income, disadvantaged population. Navigated patients were one and a half times more likely
to complete colonoscopy than patients receiving usual care. Results contribute to a mounting
body of evidence based on RCTs17~19 and rigorous quasi-experimental designs20-22
supporting the efficacy of PN in increasing CRC screening. This research suggests that

PN is an important strategy for reducing CRC incidence and death. Researchers did not
demonstrate an effect of PN on the quality of bowel preparation, a secondary outcome; more
than 95% of participants in both groups were assessed as having adequate preparation. These
results might reflect strong patient education provided as part of usual care or institutional
use of a split-dose bowel preparation regimen.23

This study focused solely on colonoscopy, a complex clinical procedure requiring patients
to devote significant time and effort, including taking time off from work for both bowel
preparation and the procedure and managing varied logistics (e.g., escort, transportation).24
In addition, patients in the study faced barriers including a lack of understanding about

the procedure, language barriers, embarrassment, distrust of the medical system, and fear.16
Based on this study and others, PN represents an important public health intervention

that supports patients to complete colonoscopy and contributes to increasing cancer
screening rates nationally. PN is an important tool for increasing screening rates above

the current level of 65.7%,* especially among people experiencing disparities in screening.*
Use of evidence-based practices, like those recommended in 7he Guide to Community
Preventive Services (Community Guide) (www.thecommunityguide.org/index.html), are
strongly encouraged in government programs2>; therefore, the growing body of research
supporting the effectiveness of PN reinforces the importance of its use in cancer screening
programs among patients who otherwise would not complete screening.

This study identified other independent predictors of colonoscopy completion including
being Hispanic, reporting excellent general health, not needing help scheduling an
appointment, and self-efficacy. Analysis of Center for Disease Control and Prevention’s
Behavioral Risk Factor Surveillance Survey data show that screening rates are greater
among those who are married, employed, insured, have a usual source of care, and who have
greater incomes and education and lower among Hispanics.* Perhaps Hispanics recruited
from the East Boston Neighborhood Health Center had strong peer and institutional support
for colonoscopy screening. Other PN studies have used regression analysis to identify
predictive factors. Consistent with results presented here, in a randomized trial led by
Jandorf et al., 28 self-efficacy was found to predict colonoscopy completion among a
population of African Americans at Mt. Sinai in New York. Somewhat surprisingly, income
>$10,000 was not found to be a predictor of screening completion in this study in contrast
to two previous PN studies.28:27 These predictors might be useful in helping to identify or
triage persons most in need of PN.

In this study, screening rates for both groups might have been improved if participants
had been given the opportunity to choose among U.S. Preventive Services Task Force-
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recommended tests (i.e., FOBT/FIT, sigmoidoscopy, and colonoscopy).28 Other PN studies
have included multiple CRC tests.17:1929 |n practice and in future research, navigators
should be trained to counsel and support patients to select a CRC screening test that is best
for them. Even though colonoscopy is used most often for CRC screening®? and providers
recommend it more than other tests,3! screening uptake would likely be improved and
disparities reduced if patients were educated about the different test types and given the
opportunity to choose a test consistent with their preferences within the context of shared
decision making.32

Further research is needed in several areas. First, there is fairly little known about what
models of PN might be most effective. Most PN research has been based on lay navigator
models; far fewer studies have involved professional health educators21:26 or nurses as
navigators.20:34 Given the clinical complexity of colonoscopy, culturally competent nurses
might be especially effective navigators either alone or in combination with lay navigators.
The patient-centered medical home, an important transformation within primary care,
provides another opportunity to examine the effects of a model where navigators are
incorporated into a care team focused on delivery of coordinated health care, including
preventive services.3 Lay health workers who link unscreened, hard to reach people to
clinical care, could be incorporated into these models.

Additionally, little is known about the effects of intervention dose or intensity of navigation
on outcomes. Researchers have not typically reported information about PN implementation
in manuscripts, including patient barriers, number of navigator contacts, navigator delivery
time, and caseload. More-intensive PN interventions might prove more effective. A recent
study by Rice and colleagues?? examined a PN model using registered nurse navigators and
a strict, six-call intervention protocol. Intervention fidelity was found to be high (82% of
patients received six calls), and patients received an average of 133 minutes of navigation
over the six calls.29 More than 96% of navigated patients completed colonoscopy compared
with 69% of controls (p<0.001), the highest documented completion rate identified in

the literature. Because aspects of implementation (e.g., dose, fidelity, reach, and quality)
contribute to improved health outcomes, 36 future studies should consider incorporating
related metrics.

Finally, increasing CRC screening will likely be further enhanced when PN is combined
with other evidence-based practices implemented as system-level changes within primary
care including patient and provider reminders, provider assessment and feedback, reducing
structural barriers, and small media (Community Guide). Together, these strategies
contribute toward the development of an organized screening program necessary to improve
screening rates across the U.S.

The current study has several limitations. First, results might not be generalizable to other
areas given that all participants had a primary care provider, a referral for colonoscopy, and
a payment source for colonoscopy. Second, colonoscopy completion was assessed based
on a 6-month time frame, which is in contrast to other studies using longer periods (e.g.,
12 months). Some researchers have observed positive effects of PN only after 90 days33
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or after 6 months.1! In these studies, no colonoscopy completion rate differences were
found between navigated and non-navigated patients within either 90 days or 6 months,
respectively, suggesting that this study might have observed more pronounced effects had
the follow-up period been extended to 9 or 12 months. Finally, this analysis excluded
incomplete records from the final adjusted model, which might introduce bias in the model
results if covariate data from the excluded records are not missing completely at random.
The assessment of potential bias compared records with complete versus incomplete
covariate data and found no significant model bias resulting from excluding records with
missing data.

CONCLUSIONS

As CRC is one of the few preventable cancers, increasing screening rates among age-
eligible adults is paramount. These results contribute to a growing body of literature
demonstrating the effectiveness of PN in improving colonoscopy completion among
disadvantaged populations. Although this study focused solely on colonoscopy screening,
screening completion among study participants might have been greater had patients had the
opportunity to select a screening test consistent with their personal preferences. As a public
health strategy, PN, especially in combination with other evidence-based interventions, can
contribute to increasing population-level screening rates. Future research should examine
the comparative effectiveness of unique navigation models differing in regard to staffing
characteristics and intervention dose.
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Assessed for eligibility (n=3,798)

A 4

Excluded (n=2,942)

+ Not referred for colonoscopy (n=1,157)

¢ Unable to be contacted (n=1,705)

¢ Declined to participate or ineligible (n=80)
[unable to differentiate]

Randomized (n=856)

!

Y

[ Allocation

A 4

Allocated to patient navigation (n=429)
+ Received navigation (n=416)
« Did not receive navigation (n =13)
Withdrew (n=8)
Completed colonoscopy before navigation (n=5)

Allocated to Control Group (received usual care)
(n=427)

[ Analysis

Analyzed (n=419)

+ Excluded from analysis:
Withdrew (n=8)
Ineligible because of age (n=1)

Figurel.

Analyzed (n=421)

+ Excluded from analysis:
Ineligible because of language (n=4)
Ineligible because of age (n=2)

Study participant referral, enrollment, and study group randomization.
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Characteristics of Navigated and Control Group Participants
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Participant characteristics

Navigation group characteristic (n:419a) Control group characteristic (n:421b)

Age, years
50-54
55-64
65-74
Gender
Male
Female
Race/ethnicity
Hispanic
Non-Hispanic black
Non-Hispanic white
Other
Marital status
Married or living together
Divorced or widowed
Never married
Education level
Less than high school
High school diploma or GED
Some college
College degree or higher
Income
$0-$9,999
$10,000-$19,999
$20,000-$34,999
$35,000-$49,999
$50,000 or more
Not reported
Employment status
Employed
Out of work
Not in labor force (student, retired, housewife)
Unable to work
Language spoken at home
English
Language other than English

Foreign born

Yes

Am J Prev Med. Author manuscript; available in PMC 2022 February 18.

n (%)
419
222 (53.0)
142 (33.9)
55 (13.1)
419
187 (44.6)
232 (55.4)
418
164 (39.2)
170 (40.7)
63 (15.1)
21 (5.0)
417
151 (36.2)
151 (36.2)
115 (27.6)
418
141 (33.7)
146 (35.0)
73 (17.5)
58 (13.9)
419
132 (31.5)
111 (26.5)
63 (15.0)
30 (7.2)
38 (9.1)
45 (10.7)
417
182 (43.6)
58 (13.9)
58 (13.9)
119 (28.5)
418
233 (55.7)
185 (44.3)
415
233 (56.1)

n (%)
421
229 (54.4)
136 (32.3)
56 (13.3)
421
173 (41.1)
248 (58.9)
420
175 (41.7)
169 (40.2)
56 (13.3)
20 (4.8)
420
156 (37.1)
163 (38.8)
101 (24.1)
421
146 (34.8)
147 (35.0)
67 (16.0)
60 (14.3)
421
143 (34.0)
89 (21.1)
60 (14.3)
44 (10.5)
42 (10.0)
43(10.2)
420
185 (44.0)
61 (14.5)
47 (11.2)
127 (30.2)
421
227 (53.9)
194 (46.1)
415
229 (55.2)
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Participant characteristics

Navigation group characteristic (n=4193) Control group characteristic (n=421b)

No
Has healthcare coverage
Yes
No
Rating of general health
Excellent
Very good
Good
Fair
Poor
Smoking status
Never smoked
Not current smoker

Current smoker

n (%)
182 (43.9)
417
407 (97.6)
10 (2.4)
414
39 (9.4)
73 (17.6)
153 (37.0)
127 (30.7)
22 (5.3)
418
227 (54.3)
91 (21.8)
100 (23.9)

n (%)
186 (44.8)
418
412 (98.6)
6 (1.4)
413
34 (8.2)
70 (17.0)
142 (34.4)
142 (34.4)
25 (6.1)
420
233 (55.5)
112 (26.7)
75 (17.9)

Note: Percentages do not always sum to 100% because of rounding.

aFor navigation group, includes participants who were unable to be navigated prior to their colonoscopy (/7=5), but excludes participants who
withdrew (/7=8) or were ineligible because of unknown age (/7=1).

bFor the control group, excludes participants who were ineligible because of language barriers (/7=4) or because of unknown age (7=2).

GED, general educational development test.
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