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Patient navigation (PN) increases screening colonoscopy completion in minority and uninsured populations.
However, colonoscopy quality is under-reported in the setting of PN and quality indicators have often failed to
meet benchmark standards. This study investigated screening colonoscopy quality indicators after year-one of
a PN initiative targeting the medically uninsured. This was a retrospective analysis of 296 outpatient screening
colonoscopies. Patients were 45 to 75 years of age with no history of bowel cancer, inflammatory bowel disease,
or colorectal surgery. The screening colonoscopy quality indicators: adenoma detection rate (ADR), cecal intuba-
tion rate (CIR), and bowel preparation quality were compared in 89 uninsured Federally Qualified Health Center
(FQHC) patients who received PN and 207 University Hospital patients who received usual care. The FQHC PN
and University Hospital cohorts were similar in female sex (69% vs. 70%; p = 0.861) and African American
race (61% vs. 61%; p = 0.920). The FQHC PN cohort was younger (57 years vs. 60 years; p b 0.001). There was
no difference in ADR (33% vs. 32%; p=0.971) or CIR (96% vs. 95%; p=0.900) comparing the FQHC PN and Uni-
versity Hospital cohorts. The FQHC PN patients had a greater likelihood of an optimal bowel preparation onmul-
tivariate logistic regression (odds ratio 4.17; 95% confidence interval 1.07 to 16.20). Uninsured FQHC patients
who received PNwere observed to have intra-procedure quality indicators that exceeded bench-mark standards
for high-quality screening colonoscopy and were equivalent to those observed in an insured University Hospital
patient population.
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1. Introduction

Colorectal cancer (CRC) continues to be a major public health prob-
lem that is responsible for N50,000 deaths each year in theUnited States
(Society, n.d.). Completion of guideline-consistent CRC screening signif-
icantly reduces CRC related mortality (Lansdorp-Vogelaar et al., 2012;
Zauber et al., 2012). Unfortunately, CRC screening rates are dispropor-
tionately lower within medically uninsured and minority populations,
compared to insured white Americans (Murphy et al., 2014; Joseph et
al., 2012; Klabunde et al., 2011; Shapiro et al., 2008; Cooper and
Koroukian, 2004; Bromley et al., 2015; Williams et al., 2016). CRC
screening disparities are believed to be a major driver of the gaps in
CRC related mortality observed among underserved populations
a detection
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(Lansdorp-Vogelaar et al., 2012; Cooper and Koroukian, 2004; May et
al., 2015; Ayanian, 2010).

To combat disparities in CRC related mortality, numerous interven-
tions have been undertaken to increase CRC screening use within unin-
sured and minority populations (Powe et al., 2010; Holden et al., 2010;
Gawron et al., 2013). Among them, patient navigation (PN) interven-
tions have proved to be an effective means of increasing screening test
completion for fecal occult blood testing, sigmoidoscopy, and screening
colonoscopy (Paskett et al., 2011). More specifically, within minority
patient populations, PN interventions have increased screening colo-
noscopy completion rates by as much as 40% (Naylor et al., 2012).

Historically, PN interventions have utilized screening colonoscopy
completion as their primary outcome measure (Ritvo et al., 2015;
Percac-Lima et al., 2014; Jandorf et al., 2013; Myers et al., 2014;
Braschi et al., 2014; Percac-Lima et al., 2009; Christie et al., 2008; Nash
et al., 2006). However, the effectiveness of screening colonoscopy is de-
pendent upon complete examination of the colonwith intubation of the
cecum and adequate mucosal inspection, thereby allowing for the de-
tection of cancerous and pre-cancerous lesions. As a result, gastroenter-
ology professional societies have promoted the cecal intubation rate
(CIR) and adenoma detection rate (ADR) as quality indicators for
-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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screening colonoscopy (Rex et al., 2015). Cecal intubation is defined as
the passage of the colonoscope tip to a point proximal to the ileocecal
valve. A CIR of ≥95% is the suggested target for high quality screening
colonoscopy. The ADR represents the proportion of patients undergoing
a complete screening colonoscopy that have one or more adenomatous
polyps. The ADR is the single most accepted CRC prevention related
quality indicator and ADRs b20% have been associated with increased
risk of interval CRC following screening colonoscopy completion (Rex
et al., 2015; Kaminski et al., 2010; Baxter et al., 2011; Corley et al.,
2014). Currently, aminimumtarget for overall ADR of at least 25% is rec-
ommended for average risk screening colonoscopy. When PN interven-
tions have reported ADRs, the results have varied from as high as 27%, to
as low as 8.1% (Lebwohl et al., 2011a; Chen et al., 2008; Lasser et al.,
2011; Wolf et al., 2015; Lane et al., 2013; Xirasagar et al., 2014).

The CIR and ADR are directly impacted by the degree of bowel
cleansing at the time of colonoscopy. Impaired mucosal inspection
owing to suboptimal bowel preparation has been linked to decreased
detection of both neoplastic lesions and pre-cancerous adenomas
(Harewood et al., 2003; Froehlich et al., 2005). Furthermore, suboptimal
preparation leads to increased healthcare-related costs due to
prolonged procedure duration and the need for an early repeat colonos-
copy (Rex et al., 2002; Lebwohl et al., 2011b). Several patient related
factors have been identified as predictors of suboptimal bowel prepara-
tion including advanced age (Appannagari et al., 2014; Lebwohl et al.,
2010), male sex (Appannagari et al., 2014; Lebwohl et al., 2010; Ness
et al., 2001), African American race (Appannagari et al., 2014), public
versus private insurance (Rex et al., 2002; Lebwohl et al., 2010;
Nguyen and Wieland, 2010; Denberg et al., 2005), lack of health insur-
ance (Rex et al., 2002), and the completion of an afternoon colonoscopy
(Appannagari et al., 2014; Lebwohl et al., 2010; Ness et al., 2001). Unin-
sured and minority populations may inherently embody many of these
risk factors thus increasing their likelihood of completing a colonoscopy
that is limited due to suboptimal bowel cleansing. This is particularly
pertinent to the use of colonoscopy as a CRC screening strategy within
underserved communities where resource allocation and cost-contain-
ment are paramount.

Therefore, the objectives of this studywere to assess the intra-proce-
dure screening colonoscopy quality indicators: bowel preparation de-
scription, cecal intubation, and adenoma detection among uninsured
patients from Federally Qualified Health Centers (FQHC) who received
PN and University Hospital patients who received usual care.

2. Materials and methods

2.1. Study design

This study is a retrospective analysis of outpatient screening colo-
noscopy procedures scheduled or performed at the University of Chica-
go Medicine (UCM), beginning 08/01/2012 through 07/01/2013. The
UCM institutional review board approved the research protocol
(IRB13-0670).

All patients who were scheduled for or completed an outpatient
screening colonoscopy performed by either of two board-certified gas-
troenterologists between August 2012 and July 2013 were eligible for
inclusion in the study. Screening colonoscopy procedures were identi-
fied through ICD-9 codes: V76.51 (Special screening for malignant neo-
plasms of the colon); V12.72 (Personal history of adenomatous colonic
polyps); V16.0 (Family history of malignant neoplasm of gastrointesti-
nal tract); and V18.51 (family history, adenomatous colonic polyps). Ex-
clusion criteria included: age b45 years or N75 years; history of
inflammatory bowel disease; history of colon or rectal cancer; history
of a hereditary colon cancer syndrome; history of colorectal surgery; in-
complete colonoscopy due to complex anatomy (colon tortuosity); and
a clinic encounter in the UCM Gastroenterology clinic within 6 months
of their colonoscopy procedure date. A lower age limit of 45 years was
utilized due to the predominately African American population, in
accordance with 2008 American College of Gastroenterology CRC
screening guidelines (Rex et al., 2009).

Colonoscopy-related sedation medications consisted of intravenous
Midazolam and Fentanyl, which were administered by the attending
gastroenterologist. A description of bowel preparation and photograph-
ic confirmation of cecal intubation were documented by the attending
gastroenterologist using commercially available procedure documenta-
tion software, ProVation MD (ProVation® Medical Minneapolis, MN).
The bowel preparation was described using the Aronchick Bowel Prep-
aration Scale: excellent, good, fair, or poor (Aronchick et al., 1999). The
procedure documentation software also included subjective bowel
preparation descriptors such as adequate, inadequate, and unsatisfacto-
ry. In accordancewith prior studies evaluating colonoscopypreparation,
bowel preparation quality was dichotomized to either optimal (excel-
lent, good, or adequate) or suboptimal (fair, poor, unsatisfactory, or inad-
equate) (Harewood et al., 2003; Lebwohl et al., 2011b). All patients
who completed a colonoscopywere provided a procedure report detail-
ing their exam findings and recommendations. Patients and their refer-
ring physicians were notified of pathology results by telephone or a
mailed letter.

2.1.1. University hospital population
The UCM is a large tertiary-care medical center in Illinois, located

within a primarily African American community area on the City of
Chicago's south side. Scheduling of outpatient endoscopy procedures
was managed through an open-access endoscopy referral system
(Eisen et al., 2002). Through the open-access referral system, UCM-affil-
iated physicians were able to request and schedule colonoscopies with-
out pre-approval or consultation by a gastroenterologist. Scheduling of
all open-access colonoscopieswasmanaged through a dedicated sched-
uling telephone-line by procedure scheduling coordinators who were
employed through the UCM Section of Gastroenterology. The standard
practice for bowel preparation during the study interval was a clear liq-
uid diet, 10mg oral Bisacodyl, and either a single four-liter dose of poly-
ethylene glycol (GoLYTELY®) or a single 238 g dose of MiraLAX® in
64 oz of a balanced electrolyte solution such as Gatorade. Single versus
split-dosing of preparations was not recorded in the medical record.
However, during the study interval, split-dosingwas not standard prac-
tice and colonoscopy bowel preparation instructional handouts detailed
single-dose preparation instructions exclusively.

2.1.2. FQHC patient navigation population
Beginning August 2012, the American Cancer Society (ACS) collabo-

rated with hospitals throughout Illinois to sponsor the statewide Colo-
rectal Cancer Screening Initiative (CRCSI). The goal of the CRCSI was to
increase CRC screening among the medically uninsured. Participation
in the CRCSI was open to all medically uninsured Illinois residents
who were age appropriate for guideline-consistent CRC screening.
CRCSI participants received education regarding CRC screening modali-
ties including: fecal occult blood test, barium X-ray, flexible sigmoidos-
copy, and screening colonoscopy. Participants were able to complete
their preferred CRC screening test modality at no personal cost through
their primary care provider or at CRCSI participating hospitals.

Through the CRCSI, theUCMSection of Gastroenterology established
newpartnershipswith twoChicago south side based FQHCs, Englewood
Community Health andMercy Family Health Center, to provide screen-
ing colonoscopy services for CRCSI participants. The CRCSI sponsored
UCM-FQHC partnership utilized community-based patient navigators,
who were trained by the ACS to work closely with patients to reduce
structural barriers to screening. The patient navigators were present
on-site at the two partnering FQHCs. FQHC-based primary care pro-
viders identified their patients who were appropriate for average-risk
CRC screening and directed them to meet with CRCSI navigators to dis-
cuss participation in the program. Patients who chose screening colo-
noscopy received on-site PN including: education regarding the
colonoscopy procedure; review of bowel preparation instructions



Table 1
Patient demographic and colonoscopy characteristics.

Total
n = 296
(%)

FQHC PN
n = 89
(%)

University
hospital
n = 207 (%)

p-Value

Age
Mean (±S.D.) 59 ± 7 57 ± 5 60 ± 8 b0.001
Range (45–75) (49–71) (45–75)

Sex
Male 91 (31) 28 (31) 63 (30) 0.861
Female 205 (69) 61 (69) 144 (70)

Race
White 75 (25) 13 (15) 62 (30) 0.001
Black/African
American

181 (61) 54 (61) 127 (61)

Asian/Pacific Islander 17 (6) 9 (10) 8 (4)
Other 4 (1) 0 4 (2)
Not recorded 19 (6) 13 (15) 6 (3)

Insurance
Private 115 (39) 0 115 (56) b0.001
Medicare 76 (26) 0 76 (37)
Medicaid 12 (4) 0 12 (6)
Uninsured 93 (31) 89 (100) 4 (2)

Colonoscopy indication
Average risk screening 230 (78) 85 (96) 145 (70) b0.001
History of polyps 51 (17) 1 (1) 50 (24)
Family history (CRC) 12 (6) 3 (3) 12 (6)

Colonoscopy timing
Morning (AM) 147 (50) 3 (3) 144 (70) b0.001
Afternoon (PM) 149 (50) 86 (97) 63 (30)

Bowel preparation Rx
GoLYTELY® 259 (88) 89 (100) 170 (82) b0.001
MiraLAX® 30 (10) 0 30 (14)
Not recorded 7 (2) 0 7 (3)

Endoscopist
Endoscopist #1 184 (62) 41 (46) 143 (69) b0.001
Endoscopist #2 109 (37) 45 (51) 64 (31)
Other 3 (1) 3 (3) 0

Preparation descriptiona

Excellent 10 (3) 2 (2) 8 (4) 0.044
Good 151 (51) 57 (64) 94 (45)
Fair 100 (34) 24 (27) 76 (37)
Poor/inadequate 35 (12) 6 (7) 29 (14)

Abbreviations: FQHC PN-Federally Qualified Health Center Patient Navigation; S.D.-Stan-
dard deviation.
CRC-Colorectal cancer.

a Adopted from the Aronchick Bowel Preparation Scale.
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including dietary restrictions; assistance with procedure scheduling; as
well as transportation assistance and appointment reminders. FQHC PN
participants were given colonoscopy bowel preparation instructions to
complete a single-dose four-liter GoLYTELY® preparation. The instruc-
tional handoutwas identical to the handouts used by University Hospital
patients. FQHC PN participants did not have contact or communication
with UCM gastroenterologists prior to the date of their screening
colonoscopy.

2.2. Statistical analysis

Continuous variables were compared using the Kruskal-Wallis
equality-of-populations rank test. Categorical variables were analyzed
using the Pearson Chi-square, Fisher's exact test, or logistic regression
where appropriate.

The study covariates included patient demographic characteristics:
age (years), sex (male or female), race (White, Black/African American,
Asian/Pacific Islander, or Other), Insurance (Private, Medicare, Medic-
aid, Charity Care, or Uninsured), and participation in FQHC PN; screen-
ing colonoscopy characteristics: indication (average risk, history of
polyps, or family history of CRC), timing (morning or afternoon),
bowel preparation medication (GoLYTELY® orMiraLAX®), endoscopist
(endoscopist #1, endoscopist #2, or other); and the study outcomes:
optimal bowel preparation (yes or no), cecal intubation (yes or no),
and adenoma detection (yes or no). Covariates found to be significantly
associated with optimal bowel preparation at p b 0.10 in univariate
analysis were further examined using multivariate logistic regression.
Finally, interaction terms were tested to examine the multiplicative ef-
fects of covariates on optimal bowel preparation. All analyses were per-
formed using StataMP version 14 (StataCorp CP College Station, TX). A
two sided p-value b 0.05 was considered statistically significant.

3. Results

During the study interval, a total of 456 outpatient-screening colo-
noscopies were completed. One-hundred-sixty colonoscopies did not
meet the inclusion criteria. Of those, 100 University Hospital related co-
lonoscopies were excluded due to patient age less than forty-five years
or greater than seventy-five years and 58 colonoscopies were excluded
as a result of non-screening related indications such as chronic diarrhea,
anemia, hematochezia, etc. Overall, 2 FQHC-PN related colonoscopies
were excluded; one due to history of a partial colon resection and one
colonoscopy was incomplete secondary to tortuosity of the colon.
Two-hundred-ninety-six colonoscopies satisfied pre-defined inclusion
and exclusion criteria. Of those, 207 (70%)were colonoscopies complet-
ed on University Hospital patients and 89 (30%) were FQHC PN-related
colonoscopies.

Patient demographics and colonoscopy characteristics are summa-
rized in Table 1. The mean age of the study population was 59 years,
69% of patients were female, and 61% were of African American race.
Thirty-nine-percent of patients were privately insured, 26% Medicare,
4% Medicaid, and 31% were uninsured. Of the 93 patients (31%) who
were uninsured, 89 patients (30%) completed FQHC PN-related colo-
noscopies and 4 (2%) were University Hospital patients who received
usual care. Therewas nodifference comparing the FQHCPNandUniver-
sity Hospital cohorts with respect to female sex (69% vs 70%; p=0.861)
or the proportion of patients of African American race (61% vs. 61%; p=
0.913). The FQHC PN participants were of a youngermean age (57 years
vs. 60 years; p b 0.001) compared to the University Hospital cohort.

The primary indication for colonoscopywas average risk CRC screen-
ing (78%). Overall in the study population, the timing of colonoscopy
procedures were equally distributed in the morning and afternoon
(50% vs. 50%). A greater proportion of FQHC PN-related colonoscopies
were performed in the afternoon, compared to the University Hospital
cohort (97% vs. 30%; p b 0.001). N80% of the total study population
completed a GoLYTELY® based bowel preparation. Endoscopist #1
performed a greater proportion of the University Hospital-related colo-
noscopies than endoscopist #2 (69% vs. 31%), whereas the FQHC PN-re-
lated colonoscopies were divided between endoscopist #1 and #2 (46%
vs. 51%).

3.1. Screening colonoscopy quality indicators

Table 2 summarizes the intra-procedure screening colonoscopy
quality indicators: optimal bowel preparation, adenoma detection, and
cecal intubation. The proportion of patients with optimal bowel prepa-
ration was greater for FQHC PN-related colonoscopies compared to the
University Hospital cohort (66% vs. 49%; p = 0.007). Two-hundred-
eighty-two of the 296 colonoscopies documented intubation of the
cecum and/or ileum, resulting in an overall CIR for the study population
of 95%. There was no difference in the CIR comparing the FQHC PN and
University Hospital cohorts (p=0.900). Lastly, 96 of the 296 colonosco-
pies included removal of one or more adenomatous polyps, resulting in
an overall ADR for the study population of 32%. There was no difference
in the ADR of FQHC PN-related colonoscopies compared to the Univer-
sity Hospital cohort (33% vs. 32%; p = 0.971).

A greater proportion of FQHC PN-related colonoscopies were ob-
served to have an optimal bowel preparation and FQHC PN procedures
were divided between endoscopist #1 and #2 (46% vs. 51%). However,
endoscopist #1 performed a majority of the University Hospital related



Table 2
Screening colonoscopy quality indicators.

Total
n = 296 (%)

FQHC PN
n = 89 (%)

University hospital
n = 207 (%)

p-Value

Optimal bowel preparation 161 (54) 59 (66) 102 (49) 0.007
Cecal intubation 282 (95) 85 (96) 197 (95) 0.900
Adenoma detection 96 (32) 29 (33) 67 (32) 0.971

Abbreviations: FQHC PN-Federally Qualified Health Center Patient Navigation.
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colonoscopies (69%), which corresponded to 72% of the Medicare, 72%
of the private, and 31% of theMedicaid/Charity care related procedures.
To assess for the presence of confounding due to the unequal distribu-
tion of insurance types between endoscopists, the adjusted odds ratios
for optimal bowel preparation stratified by patient insurance type or
FQHC PN participation are summarized in Table 3. The adjusted odds ra-
tios comparing endoscopist #2/other and endoscopist #1 for optimal
bowel preparation were homogenous across strata (χ2 test of homoge-
neity= 5.91, p=0.12). Additionally, theMantel-Haenszel estimate for
the common odds ratio was not significant for evidence of confounding
related to patient insurance or FQHC PN participation (odds ratio [OR]
1.56, 95% confidence interval [CI] 0.94 to 2.58).

3.1.1. Univariate analysis
The univariate analysis of patient demographic and colonoscopy-re-

lated characteristics associatedwith optimal bowel preparation are pre-
sented in Table 4. Covariates with p-value b 0.10 were considered
potentially significant and were included in a multivariate logistic re-
gression. Therewere no differences in preparation quality related to pa-
tient sex, colonoscopy indication, or bowel preparation medication.
Increasing patient agewas associatedwith a lower likelihood of optimal
bowel preparation (OR 0.95, 95% CI 0.92 to 0.98). Afternoon screening
colonoscopy procedures had a greater likelihood of an optimal bowel
preparation compared to procedures performed in the morning (OR
1.82, 95% CI 1.15 to 2.90). Patient race was significantly related to
bowel preparation quality. Specifically, patients of Asian/Pacific Islander
race had a greater likelihood of an optimal bowel preparation compared
to patients ofwhite race (OR7.30, 95% CI 1.56 to 34.18). In regards to pa-
tient insurance type or FQHC PN participation, the uninsured FQHC PN
cohort had a greater likelihood of optimal bowel preparation compared
to University Hospital patients with Medicare insurance (OR 3.02, 95%
CI 1.60 to 5.70). Whereas, the likelihood of optimal bowel preparation
did not differ significantly among University Hospital patients with pri-
vate insurance or Medicaid/Charity care, compared to Medicare. Lastly,
patients who completed a colonoscopy performed by endoscopist #2/
other had greater likelihood of an optimal bowel preparation (OR
1.81, 95% CI 1.12 to 2.93), compared to procedures performed by
endoscopist #1.

3.1.2. Regression analysis
Table 5 summarizes the findings of a multivariable logistic regres-

sion assessing factors associated with optimal bowel preparation. The
Table 3
Estimated odds of optimal bowel preparation comparing endoscopist #2/other and endoscopis

Insurance
Optimal Prep.
n = 161 (%)a

Endos.
n = 1

Medicare 30 (19) 6 of 21
Private 62 (38) 21 of 3
Medicaid/charity care 10 (6) 8 of 11
FQHC PN 59 (37) 36 of 4

Mantel-Haenszel estimate controlling for insurance odds ratio = 1.56; 95% CI 0.94 to 2.58; p =
Test of homogeneity of odds ratios: χ2 = 5.91; p = 0.12.
Abbreviations: Endos-endoscopist; FQHC PN-Federally Qualified Health Center Patient Navigat
CI-confidence interval.

a Column percent.
covariates, age and timing of the colonoscopy procedure, were not sig-
nificantly associated with optimal bowel preparation. Alternatively,
compared to patients of white race, patients of Asian/Pacific Islander
race had a greater likelihood of optimal bowel preparation (OR 7.04,
95% CI 1.44 to 34.43). Additionally, compared to University Hospital pa-
tients with Medicare, FQHC PN participants had a greater likelihood of
optimal bowel preparation (OR 4.17, 95% CI 1.07 to 16.20). Notably,
there was significant interaction between the covariates insurance and
endoscopist, indicating that undergoing a screening colonoscopy that
was performed by endoscopist #1 tended to decrease the likelihood of
optimal bowel preparation (OR 0.20, 95% CI 0.05 to 0.84).

3.2. Polyp findings

Of the 296 colonoscopies studied, 131 procedures included the re-
moval of one or more polyps by biopsy forceps or snare polypectomy,
resulting in an overall polyp detection rate for the study population of
44%. A review of pathology findings identified 96 patients with one or
more adenomatous polyps; 33 with hyperplastic polyps; and 2 with in-
flammatory polyps. There was no difference in the ADR comparing pa-
tients of White and African American race (37% vs. 30%; p = 0.279).
Of the 96 patients with adenomatous polyps, 22 polyps had characteris-
tics consistent with advanced adenomas such as villous features and/or
a size N10 mm. There was no difference in the proportion of advanced
adenomatous polyps comparing FQHC PN participants and University
Hospital patients (10% vs. 6%; p=0.249). All identified polypswere suc-
cessfully removed during the colonoscopy procedures and there were
no adenocarcinomas diagnosed during the study interval.

4. Discussion

The objective of this study was to compare intra-procedure screen-
ing colonoscopy quality indicators in an uninsured FQHC-derived pa-
tient population who received PN and a University Hospital patient
population who received usual care. The FQHC cohort was observed to
have a greater proportion of patients with optimal bowel preparation
compared to the University Hospital cohort (66% vs. 49%; p = 0.007).
There was no statistically significant difference in CIR (96% vs. 95%;
p = 0.900) or ADR (33% vs. 32%; p = 0.971) comparing the FQHC and
University Hospital cohorts.

The study's principal finding is that the uninsured FQHC cohort who
received PN achieved equivalent screening colonoscopy quality
t #1 by insurance or FQHC PN.

#2/other
12

Endos. #1
n = 184

Odds Ratio
(95% CI)

24 of 55 0.52 (0.17, 1.56)
2 41 of 83 1.96 (0.83, 4.62)

2 of 5 4.00 (0.35, 45.10)
8 23 of 41 2.35 (0.93, 5.90)

0.08.

ion.



Table 4
Demographic and colonoscopy related characteristics of patientswith optimal preparation
versus suboptimal preparation.

Total
296 (%)a

Optimal
161 (%)b

Suboptimal
135 (%)b

Odds ratio
(95% CI)

Age (years) 296 (100) – – 0.95 (0.92, 0.98)⁎⁎

Sex
Female 205 (69) 117 (57) 88 (43) (Ref)
Male 91 (31) 44 (48) 47 (52) 0.70 (0.43, 1.16)

Race
White 75 (25) 38 (51) 37 (49) (Ref)
Black/African American 181 (61) 91 (50) 90 (50) 0.98 (0.57, 1.69)
Asian/Pacific Islander 17 (6) 15 (88) 2 (12) 7.30 (1.56, 34.18)⁎⁎

Other/not recorded 23 (8) 17 (74) 6 (26) 2.76 (0.98, 7.77)⁎

Insurance
Medicare 76 (26) 30 (39) 46 (61) (Ref)
Private 115 (39) 62 (54) 53 (46) 1.79 (0.99, 3.23)⁎

Medicaid/charity care 16 (5) 10 (63) 6 (38) 2.55 (0.84, 7.77)⁎

FQHC PN (uninsured) 89 (30) 59 (66) 30 (34) 3.02 (1.60, 5.70)⁎⁎

Colonoscopy indication
Average risk screening 230 (78) 130 (57) 100 (43) (Ref)
History of polyps/FH 66 (22) 31 (47) 35 (53) 0.68 (0.39, 1.18)

Colonoscopy timing
Morning (AM) 147 (50) 69 (47) 78 (53) (Ref)
Afternoon (PM) 149 (50) 92 (62) 57 (38) 1.82 (1.15, 2.90)⁎⁎

Preparation medication
GoLYTELY 259 (88) 139 (54) 120 (46) (Ref)
MiraLAX/not recorded 37 (12) 22 (59) 15 (41) 1.27 (0.63, 2.55)

Endoscopist
Endoscopist #1 184 (62) 90 (49) 94 (51) (Ref)
Endoscopist #2/other 112 (38) 71 (63) 41 (37) 1.81 (1.12 2.93)⁎⁎

Ref-reference group for odds ratios; CI-confidence interval; FQHC PN-Federally Qualified
Health Center Patient Navigation; FH-family history.

a Column percent.
b Row percent.
⁎ p b 0.10.
⁎⁎ p b 0.05.
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indicators to those observed in the insured University Hospital-derived
patient population. Moreover, in comparison to University Hospital pa-
tients with Medicare insurance, FQHC PN participation was found to be
associated with a greater likelihood of optimal bowel preparation after
controlling for age, race, timing of the colonoscopy, and the endoscopist
Table 5
Multivariable logistic regression of predictors for optimal colonoscopy preparation
(n = 296).

Variable Odds ratio (95% CI)

Age (years) 0.98 (0.94, 1.02)
Race
White (Ref)
Black/African American 0.87 (0.48, 1.58)
Asian/Pacific Islander 7.04 (1.44, 34.43)⁎⁎

Other/not recorded 2.38 (0.79, 7.16)
Insurance
Medicare (Ref)
Private 3.32 (0.90, 12.26)
Medicaid/charity care 4.95 (0.92, 26.64)
FQHC PN (uninsured) 4.17 (1.07, 16.20)⁎⁎

Colonoscopy timing
Morning (AM) (Ref)
Afternoon (PM) 1.25 (0.66, 2.36)

Endoscopist
Endoscopist #1 (Ref)
Endoscopist #2/other 1.65 (0.54, 5.03)

Interaction
Medicare × endoscopist #1 (Ref)
Private × endoscopist #1 0.27 (0.07, 1.11)
Medicaid/CC × endoscopist #1 0.13 (0.01, 1.71)
FQHC PN × endoscopist #1 0.20 (0.05, 0.84)⁎⁎

Log likelihood = −185.48; LR χ2 (12) = 37.10; probability N χ2 = 0.0002.
Abbreviations: FQHC PN-Federally QualifiedHealth Center PatientNavigation; CC-Charity
Care.
Ref-reference group for odds ratio; CI-confidence interval.
⁎⁎ p b 0.05.
who performed the procedure. Significant interaction was observed be-
tween the covariates endoscopist and patient insurance type, where
endoscopist #1 related procedures tended to have a lower likelihood
of an optimal bowel preparation. One explanation for this interaction
may relate to the subjective nature of bowel preparation characteriza-
tion, which may differ across endoscopists. There was no evidence of
confounding of the odds of optimal bowel preparation by endoscopist
when stratified by patient insurance type or FQHCPN participation. Fur-
thermore, participation in FQHC PN remained a significant predictor of
optimal bowel preparation in multivariable regression after controlling
for interaction between the endoscopist and insurance covariates. Alto-
gether, the performance of the uninsured FQHC PN cohort is particularly
noteworthy when considering that this patient population embodied
multiple characteristics that have been previously linked with subopti-
mal colonoscopy preparation and lowADR including: lack ofmedical in-
surance, African American race, and completion of an afternoon
colonoscopy procedure (Appannagari et al., 2014; Lebwohl et al.,
2010; Ness et al., 2001). It is our belief that the in-person patient naviga-
tion services provided on-site at the participating FQHCs were instru-
mental in maximizing patient adherence to bowel preparation
instructions, thereby promoting optimal bowel cleansing and polyp
detection.

The benefits of high-quality screening colonoscopy on early detec-
tion and prevention of CRC have been clearly delineated (Rex et al.,
2015; Kaminski et al., 2010; Baxter et al., 2011; Corley et al., 2014). In
order to eliminate disparities in CRC-related mortality, it is paramount
that uninsured and minority populations undergo high-quality screen-
ing examinations. In this study, screening colonoscopy quality indica-
tors exceeded the currently recommended performance targets of an
ADR of 25% or greater and CIR of 95% or greater in an uninsured FQHC
patient population and a University Hospital patient population (Rex
et al., 2015). These data depart from the literature in that among the un-
insured FQHC cohort, the finding of an ADR of 33% surpassed the values
for ADR previously reported in PN interventions that have included mi-
nority and uninsured patient populations, which have ranged from 8%
to 27% (Lebwohl et al., 2011a; Chen et al., 2008; Lasser et al., 2011;
Wolf et al., 2015; Lane et al., 2013; Xirasagar et al., 2014). This is partic-
ularly notable considering that 29 FQHCpatientswere found to have ad-
enomatous polyps and of those, 9 patients (10%) had high-risk
adenomas with villous features or size N10mm. The detection of a sub-
stantial number of adenomas and advanced adenomas in the FQHC-de-
rived cohort highlights the importance of achieving high-quality
screening examinations in underserved and minority patient
populations.

4.1. Limitations

This study was not a randomized control design and the majority of
screening colonoscopies were performed by two gastroenterologists,
thereby limiting the ability to assess the independent effects of PN and
the overall generalizability of the study findings. Secondly, patient char-
acteristics such as educational attainment, income, marital status, En-
glish language proficiency, and health literacy were not assessed due
to the retrospective study design. In addition, information on patient
race was not documented in themedical record for 6% of the study pop-
ulation. Lastly, patient use of single-dose versus split-dose bowel prep-
aration was not examined, as split-dose preparation was not standard
practice during the study interval. Even so, the findings emphasize the
potential role of PN in achieving high-quality screening colonoscopy in
minority and underserved patient populations.

4.2. Conclusions

Patient navigation interventions have been instrumental in the ef-
forts to increase CRC screening test utilization amonguninsured andmi-
nority populations. To date, the majority of PN interventions that use
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screening colonoscopy have reported colonoscopy procedure comple-
tion as their primary outcome. However, in order for patients to reap
the full benefits of screening, colonoscopy examinations must meet
bench-mark quality standards that have been linked to improved
rates of early diagnosis and cancer prevention. In this study, uninsured
FQHC patients who received patient navigation were observed to have
intra-procedure quality indicators that exceeded the accepted stan-
dards for high-quality screening colonoscopy and were equivalent to
those observed in an insured University Hospital-derived patient popu-
lation. These findings underscore the potential benefits of PN among
minority and uninsured patients, as well as the need for the inclusion
of intra-procedure colonoscopy quality indicators as outcomemeasures
in studies utilizing screening colonoscopy.
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