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Abstract
Background A federally funded demonstration project (Project
SCOPE) was conducted to develop a model for delivering
screening colonoscopy to underinsured patients in Suffolk
County, NY. The recruitment model featured collaboration
between Stony Brook University Medical Center and the Suf-
folk County Department of Health Services’ network of com-
munity health centers; bilingual patient navigators, and reim-
bursement of physicians and the hospital at Medicare rates.
Methods We conducted a retrospective analysis of all
(11,752) colonoscopies performed at Stony Brook Medicine,
during the pre-SCOPE time period (2003–2004), during
SCOPE period (2007–2008), and post-SCOPE (2010–2011),
to measure the impact of SCOPE on reducing racial and ethnic
disparities. Multiple logistic regression models were used to
compare the likelihood of a patient being Hispanic or African
American after adjusting for potential covariates.
Results The numbers of Hispanics undergoing colonoscopies
were 146 (4.3 %), 506 (12.3 %), and 262 (6%) during the pre-
SCOPE, SCOPE, and post-SCOPE time periods. The num-
bers of African Americans were 166 (5.1 %), 298 (7.2 %), and
255 (5.8 %). The odds ratio (OR=1.4, 95 % CI=1.06–1.83,

p=0.014) of a screening colonoscopy patient being Hispanic
during the Project SCOPE period compared to the post-
SCOPE period remained significant after taking into consid-
eration the other covariates, such as diabetes, smoking, and
insurance status.
Conclusions Project SCOPE had a significant impact on in-
creasing the proportion of Hispanics undergoing screening
colonoscopies. Factors such as bilingual patient navigators,
in addition to removing financial barriers, may have contrib-
uted to the increase.
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Introduction

Racial/ethnic disparities in colorectal cancer (CRC) screening
have frequently been reported [1–4]. Although colonoscopy is
increasingly used for colorectal cancer screening, minorities,
who comprise one third of the United States population, lag
behind non-Hispanic whites [5, 6]. According to the Centers
for Disease Control and Prevention (CDC), 46.5 % of His-
panics, 55.0 % of African-Americans, and 46.9 % of Asians
underwent screening colonoscopy in 2010 compared to
59.8 % of non-Hispanic whites [7, 8].

Previous studies have suggested that socioeconomic status
may contribute to disparities in CRC screening for minorities.
One of the more frequently noticeable covariates attributing to
this discrepancy is the health insurance of these patients [3, 9].
According to the United States Department of Health and
Health Services (HHS), 30.7 % of Hispanics, 20.8 % of black
or African-Americans, and 18.1 % of Asian-Americans were
not insured while only 11.7 % of white Americans were
uninsured [10].
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To combat this disparity, in 2005–2009, the CDC funded
five demonstration projects in the USA to potentially increase
the rate of CRC screening in the uninsured and underinsured
[11]. One of these five projects was led by Stony Brook
University Medical Center (SBUMC) in collaboration with
Suffolk County Department of Health Services and was
known as the Suffolk County Preventive Endoscopy Project
(Project SCOPE). Project SCOPE provided the necessary
funding to cover the cost for the procedures, which were
performed by gastroenterologist at SBUMC. As described in
greater detail elsewhere [12], in addition to removing financial
barriers, Project SCOPE used other approaches to facilitate
screening colonoscopy completion by underserved racial and
ethnic minorities. This included bilingual patient navigators
that provided language and culturally appropriate support
services. Also, a pre-colonoscopy telephone “visit” with a
project clinician made it feasible for patients to make a single
visit to the gastroenterologist at the time of colonoscopy,
which translated into one less day of work missed. A protocol
for patient referral to SCOPE was developed with the County
health centers, and this included expedited patient scheduling
by the project clinician at the time of the pre-colonoscopy
telephone “visit.”

This current retrospective study aim to assess the effects of
Project SCOPE on the proportion of Hispanics and African-
Americans undergoing total and screening colonoscopies at
SBUMC, by comparing the proportions prior to, during and
after Project SCOPE, taking into consideration the potential
confounding covariates such as insurance. Finally, the risk
factors associated with specific colonoscopic pathologic out-
comes were investigated.

Methods

Patient Data Acquisition and Cohorts

This study was approved by the Institutional Review Boards
of Stony Brook University. We used colonoscopy records
from January 1, 2003 to December 31, 2011 via SBUMC
Endoscopy Database. Personal health information (PHI) was
stripped from the data and assigned a patient code for de-
identifying purposes. Then, the 2003–2011 data sets were
divided into three cohorts: pre-SCOPE time period (January
1, 2003–December 31, 2004), Project SCOPE time period
(January 1, 2007–December 31, 2008), and post-SCOPE time
period (January 1, 2010–December 31, 2011). Project SCOPE
was from 2005–2009; however, we chose to only look at
2007–2008 when the program was well underway to avoid
periods of transition. Other time frames during Project SCOPE
were considered but would have included transitional periods
of start-up and close-down. The socioeconomic (e.g., insur-
ance), clinical, and pathological metadata were curated from

electronic medical records, and Project SCOPE research re-
cords were stripped of identifying information after linking this
data to the procedures. These variables could be extracted
during the Project SCOPE and post-Project SCOPE time pe-
riods, but not during the pre-Project SCOPE time period.

Inclusion and Exclusion Criteria

Procedures were excluded from the study if the procedures
were incomplete (e.g., poor bowel prep). Because the United
States Preventive Services Task Force (USPSTF) recom-
mends screening for individuals over the age of 50 years
[13], only data on patients who were ≥50 and ≤80 were
included in the analysis. Procedures performed on patients
with inflammatory bowel diseases or on patients with possible
ischemic colitis were excluded from this study.

Ethnicity Designation

Based on the United States Census Bureau [6], patients were
classified into fivemajor self-reported racial/ethnic categories:
non-Hispanic whites, black or African-American, Asian-
American, Hispanics/Latinos, and non-Hispanic other. In this
study, we focused on Hispanic and African-American minor-
ities, since the proportion of the other minorities was too low
to analyze. Also, there were Hispanic Asians and Hispanic
African-Americans. These individuals were reclassified as
Asian or African-American rather than Hispanics.

Screening versus Diagnostic Colonoscopies

The designation of diagnostic versus screening was assigned
according to the American Gastroenterological Association’s
(AGA) criteria [14], after reviewing the colonoscopy records
and the medical records. The AGA’s criteria on screening
colonoscopy are asymptomatic patients that only have a pre-
vious personal history of polyps or adenocarcinoma and/or
family history of polyps or adenocarcinoma. Please note,
however, that Project SCOPE’s policy for the CDC CRC
screening demonstration project excluded patients with a per-
sonal history of polyps or adenocarcinoma [11].

Socioeconomic Status/Other Covariates

Socioeconomic status was determined by the patient’s medical
insurance. Medical insurance was classified into four catego-
ries: (1) Private; (2) Medicare (or Medicare equivalent); (3)
Medicaid (or Medicaid equivalent); and (4) Self-pay (no in-
surance). Project SCOPE patients were included in the Self-
pay category but their colonoscopies were ultimately paid for
by the CDC grant. If there were patients that had multiple
insurance coverage plans, we chose their highest level of
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insurance (Private (highest) > Medicare > Medicaid > Self-
pay (lowest).

In addition to insurance, other covariates such as age,
gender, smoking, diabetes mellitus, obesity, aspirin and non-
steroidal anti-inflammatory drugs (NSAIDs), and personal
and family history of colonic neoplasia have been identified
as a risk factor for colonic neoplasia [15–23]; therefore, these
covariates were also abstracted from the medicals records.
Smoking history and family history of colonic neoplasia were
self-defined in the medical records.

Pathologic Outcomes

To measure colonoscopic pathologic outcomes, results were
classified into the following eight categories: (1) no histopath-
ologic abnormalities; (2) inflammatory polyps only; (3) hy-
perplastic polyps only; (4) adenomatous polyp only; (5) ser-
rated polyps only; (6) other tumors only (leiomyoma or car-
cinoids); (7) adenomas and serrated polyps (also termed ser-
rated adenomas); (8) adenocarcinoma (with or without
polyps). Also, high grade dysplasia was not noted as a specific
pathologic diagnosis because in every case, it was accompa-
nied by another surgical pathology such as tubular adenoma or
hyperplastic polyp. Due to limited cases in some categories,
only three colonoscopic pathologic outcomes were further
investigated in the risk factor analysis: adenoma with or
without serrated polyps (categories 4 and 7), serrated polyps
with or without adenomas (categories 5 and 7), and adenocar-
cinoma (category 8).

Statistical Analysis

To compare patient characteristics and other clinical factors
among three time periods, chi-square test or Fisher’s exact test
was performed for categorical variables (e.g., gender and
ethnicity/race), and one-way ANOVA or two sample t test
was used for continuous variables (e.g., patient’s age at pro-
cedure and BMI). Univariate logistic regression models were
used to assess the odds of a patient being Hispanic or African-
American in the three time periods first. Any variable that had
a p value<0.1 in univariate logistic regression models, and
their two-way interactions were further assessed using a mul-
tiple logistic regression model. Odds ratios (OR) and their
95 % confidence intervals (CI) reported were from the final
model after backward selection with a significance level of
0.05. Firth’s bias correction was used to estimate OR if there
was zero count in some subgroup. Significance level after
Bonferroni adjustment was set at 0.025 to take into account
the fact that two different outcome variables were analyzed for
the primary objective. As an exploratory analysis, similar
modeling strategies were used to assess the risk factors for
early diagnosis of colorectal cancer: adenoma with or without
serrated polyps (categories 4 and 7), serrated polyps with or

without adenomas (categories 5 and 7), and adenocarcinoma
(category 8). Bonferroni adjustment was not applied here
because of the exploratory nature. SAS 9.3 (SAS Institute,
Inc., Cary, NC) was used for all of the statistical analysis in
this study and p values were based on two-sided tests.

Results

Patient Characteristics for All Colonoscopies

The patient characteristics of the entire study population for
the pre-SCOPE (n=3,267), Project SCOPE (n=4,127), and
the post-SCOPE time periods (n=4,358) are shown in Tables 1
and 2. Based on univariate analysis, higher proportions of
Hispanics and African-American patients were observed in
the Project SCOPE era compared with either the pre- or post-
SCOPE time periods for the overall study population. Signif-
icantly, different covariates among all three time periods are
listed in Table 1. Comparison of factors other than medical
insurance status, gender, and age could only be conducted on
the Project SCOPE and post-SCOPE time periods. The factors
that were statistically significantly different between during
Project SCOPE and post-SCOPE time periods are listed in
Table 2.

Information on whether a colonoscopy was designated as
screening was only available for the Project SCOPE (n=
2,395) and post-SCOPE time periods (n=1,995, Tables 3
and 4). Univariate analysis of this more restricted population
yielded similar conclusions to those reached for the total study
population in which higher proportions of Hispanics and
African-American patients were observed in the Project
SCOPE versus the post-SCOPE time period. Covariates that
were significantly different between Project SCOPE and post-
SCOPE time periods for screening colonoscopy patients are
listed in Tables 3 and 4.

Hispanics

The difference in the odds of patients being Hispanic
remained significant after controlling for gender, age, and
medical insurance and their first-order interaction terms dur-
ing the three time periods. As shown in Table 5, patients were
more likely to be Hispanic during the Project SCOPE time
period compared to the post-SCOPE time period (OR=1.367;
95 % CI=1.149–1.627, p=0.0004), or compared to the pre-
SCOPE time period (OR=2.196; 95 % CI=1.779–2.710,
p<0.0001). Patients were also more likely to be Hispanic
during the post-SCOPE (OR=1.605; 95 % CI=1.290–1.996,
p<0.0001) than the pre-SCOPE time period.

When only the Project SCOPE and post-Project SCOPE
time periods were considered, additional factors (e.g., tobacco
use, see Table 6) could be included to assess the contributions
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of these factors, as well as all their first-order interaction terms.
Hispanic patients once again were more likely to undergo
colonoscopy during Project SCOPE even after including ad-
ditional covariates and their two-way interaction terms (OR=
1.283; 95 %=1.062–1.550, p=0.0099). This remained true

after repeating the analysis for just screening colonoscopies
(OR=1.397; 95 %=1.065–1.833, p=0.016). Table 7 also
listed other factors or two-way interactions that were

Table 2 Clinical characteristics of all colonoscopy patients during Pro-
ject SCOPE and post-Project SCOPE time periods

Project Post-Project p valuea

SCOPE SCOPE
n=3550b n=4358

Clinical Characteristics n (%) n (%)

Tobacco 0.0057

Current 428 (12.06 %) 596 (13.68 %)

Quit 1,249 (35.18 %) 1,613 (37.01 %)

Never 1,873 (52.76 %) 2,149 (49.31 %)

Diabetes mellitus 520 (14.65 %) 680 (15.6 %) 0.2438

Aspirin 836 (23.55 %) 879 (20.17 %) <0.0001

NSAIDs 170 (4.79 %) 125 (2.87 %) <0.0001

Personal history of

polyps 708 (19.94 %) 1,144 (26.25 %) <0.0001

Personal CRC history 113 (3.18 %) 117 (2.68 %) 0.2013

Family history of polyps 164 (4.62 %) 245 (5.62 %) 0.0466

Family history of CRC 251 (7 .07 %) 397 (9.11 %) <0.0001

Note: Significant p values were italics; NSAIDS non-steroidal anti-in-
flammatory drugs; CRC colorectal cancer
a Univariate p values for multinomial variables and binary variables were
calculated based on chi-square test and Fisher’s exact test, respectively
b Percentages are based on slightly different sample sizes due to missing
values for some characteristics

Table 3 Demographics of screening colonoscopy patients during the
Project SCOPE and post-Project SCOPE time periods

Project Post-Project p valuea

SCOPE SCOPE
n=2395 n=1995

Demographics n (%) n (%)

Race/Ethnicity

Hispanic 383 (15.99) 122 (6.12) <0.0001

African-Americans 208 (8.68) 127 (6.37) 0.0040

Gender 0.8541

Male 1,020 (42.59) 844 (42.31)

Female 1,375 (57.41) 1,151 (57.69)

Insurance <0.0001

Medicare 188(7.85) 177(8.87)

Medicaid 109(4.55) 168(8.42)

Private 1,544(64.47) 1,606(80.5)

Self-Pay 554(23.13)b 44(2.21)

Prior colonoscopy 385(16.08) 669(33.53) <0.0001

Mean (std.dev.) Mean (std.dev.) p valuec

Age, years 58.84 (7.27) 59.03 (7.45) 0.3884

BMI, kg/m2 28.23 (5.73) 27.98 (5.69) 0.1484

Note: Significant p values were italic. BMI body mass index
a p values for multinomial variables and binary variables were calculated
based on chi-square test and Fisher’s exact test, respectively
b This includes 514 patients that were a part of Project SCOPE
c p value was calculated based on t test

Table 1 Demographics of all co-
lonoscopy patients during the pre-
Project SCOPE, Project SCOPE,
and post-Project SCOPE time
periods

Note: Significant P-values were in
italic; BMI body mass index
aUnivariate p values for multino-
mial variables and binary vari-
ables were calculated based on
chi-square test and Fisher’s exact
test, respectively
b This includes 514 patients that
were a part of Project SCOPE
cUnivariate p values were calcu-
lated based on one-way ANOVA

Pre-Project Project Post-Project p valuea

SCOPE SCOPE SCOPE
n=3267 n=4127 n=4358

Demographics n (%) n (%) n (%)

Race/Ethnicity

Hispanic 146 (4.47 %) 506 (12.26 %) 262 (6.01 %) <0.0001

African-Americans 166 (5.08 %) 298 (7.22 %) 255 (5.85 %) 0.0005

Gender 0.0346

Male 1,574 (48.18 %) 1,878 (45.51 %) 1,984 (45.53 %)

Female 1,693 (51.82 %) 2,249 (54.49 %) 2,374 (54.47 %)

Insurance <0.0001

Medicare 1,114 (34.1 %) 446 (10.81 %) 463 (10.62 %)

Medicaid 242 (7.41 %) 188 (4.56 %) 309 (7.09 %)

Private 1,853 (56.72 %) 2,891 (70.05 %) 3,491 (80.11 %)

Self-Pay 58 (1.78 %) 602 (14.59 %)b 95 (2.18 %)

Prior colonoscopy – 1,165 (28.23 %) 2,019 (46.33 %) <0.0001

Mean (std.dev.) Mean (std.dev.) Mean (std.dev.) P valuec

Age, years 60.50 (8.14) 60.83 (8.04) 61.28 (8.24) 0.0002

BMI, kg/m2 - 28.34 (5.95) 28.29 (5.72) 0.6604
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associated with patients being Hispanic based on data from
these two time periods.

African-Americans

Gender, medical insurance status, and age and their two-way
interactions were further considered when comparing African-
American patients undergoing colonoscopy during the three time
periods. As shown in Table 5, there was a strong evidence to
show that the odds of patients being African-American were

significantly different among three time periods after adjusting
for medical insurance, gender, and their two-way interaction (p=
0.0023). African-Americans were more likely to undergo colo-
noscopy during Project SCOPE (OR=1.437; 95 % CI=1.162–
1.778, p=0.0008) than pre-SCOPE time period and more likely
during post-SCOPE (OR=1.359; 95 % CI=1.101–1.678, p=
0.0043) than pre-SCOPE time period. There were no significant
differences between Project SCOPE (OR=1.058; 95 % CI=
0.879–1.272, p=0.5516) and post-SCOPE time periods.

When only the Project SCOPE and post-SCOPE time periods
were considered, additional factors (e.g., tobaccouse, seeTable 6)
could be included to assess the contributions of these factors, as
well as all their first-order interaction terms. In contrast to His-
panics, not enough evidence existed for the significant difference
in the odds of patients being African-Americans (OR=1.120;
95 % CI=0.920–1.364, p=0.2593) after taking into account
these additional factors (see Table 6). The same situation
remained after repeating the analysis for just screening colonos-
copies (See Table 7). When insurance was removed from the
multiple logistic regression model, among all the screening co-
lonoscopy patients, the odds of a patient beingAfrican-American
during Project SCOPE are higher than in the post-SCOPE time
period (OR=1.44, 95% CI=1.13–1.82, p=0031).

Risk Factors for Adenomas, Serrated Polyps, and CRC

As a secondary endpoint, we examined colonoscopy outcomes
with respect to the detection of adenomas, serrated polyps, and
CRC during the Project SCOPE and post-SCOPE time periods
(Supplementary Tables S5–S8, Tables 8 and 9). No effect of
African-American race or Hispanic ethnicity was detected with
respect to these secondary outcomes. Logistic regression anal-
ysis revealed that detection of adenomas, when considering all
colonoscopies (see Table 8), was significantly associated with
increased age (OR=1.149/5 years, 95 % CI=1.111–1.187,

Table 4 Clinical characteristics of screening colonoscopy patients during
Project SCOPE and post-Project SCOPE time periods

Project Post-Project p valuea

SCOPE SCOPE
n=2020b n=1995

Clinical Characteristics n (%) n (%)

Tobacco 0.4780

Current 231 (11.44) 253 (12.68)

Never 1113 (55.1) 1086 (54.44)

Quit 676 (33.47) 656 (32.88)

Diabetes 265 (13.12) 254 (12.73) 0.7420

Aspirin 474 (23.47) 338 (16.94) <0.0001

NSAIDs 135(6.68) 63(3.16) <0.0001

Personal history of polyps 168 (8.32) 205 (10.28) 0.0340

Personal CRC history 4(0.2) 5(0.25) 0.7522

Family History of polyps 112(5.54) 127(6.37) 0.2864

Family History of CRC 158 (7.82) 193(9.67) 0.0388

Note: Significant p values were in italic; NSAIDS non-steroidal anti-
inflammatory drugs; CRC colorectal cancer
a p values for multinomial variables and binary variables were calculated
based on chi-square test and Fisher’s exact test, respectively
b Percentages are based on slightly different sample sizes due to missing
values for some characteristics

Table 5 Factors associated with
all colonoscopy patients being
Hispanic or African-American
and their first-order interactions
based on multiple logistic regres-
sion models during pre-Project
SCOPE, Project SCOPE, and
post-Project SCOPE time periods

Only variables that were signifi-
cant based on univariate analyses
and their two-way interactions
(See Supplementary Tables S1
and S2) were considered in the
model. p value was based on
Wald chi-square value

Note: Significant p values were in
italic

Hispanics African-Americans

OR (CI) p value OR (CI) p value

Main Effects

Time Periods <0.0001 0.0023

Project SCOPE vs. pre-Project Project
SCOPE vs. pre-Project SCOPE

2.20 <0.0001 1.44 0.0008

(1.78–2.71) (1.16–1.78)

Post-Project SCOPE vs. pre-Project SCOPE 1.60 <0.0001 1.36 0.0043

(1.29–2.00) (1.10–1.68)

Project SCOPE vs. post-Project SCOPE 1.37 0.0004 1.06

(1.15–1.63) (0.88–1.27)

Interactions

Gender*Insurance 0.0013 –

Age *Insurance <0.0001 0.0005
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p<0.0001), male gender (OR=1.577, 95 % CI=1.420–1.754,
p<0.0001), smoking (current smoker vs. never smoked; OR=
1.693, 95 % CI=1.447–1.982 and former smoker vs. never
smoked; OR=1.2, 95 % CI=1.069–1.348, p<0.0001), and a
positive family history of CRC (OR=1.231, 95 % CI=1.024–

1.482, p=0.0264). Significant first-order interaction terms are
listed in Table 8. Detection of sessile serrated polyps were
significantly associated with current smokers but not former
smokers (overall smoking p=0.0005; current smoker vs. never
smoked OR=3.184, 95 % CI=1.75–5.794 p=0.0001; former

Table 6 Factors associated with
all colonoscopy patients being
Hispanic or African-American
and their first-order interactions
based on a multiple logistic re-
gression model for Project
SCOPE and post-Project SCOPE
time periods

Additional covariates could be
included in this analysis com-
pared to the analysis in Table 3.
Only variables that were signifi-
cant based on univariate analyses
and their two-way interactions
(See Supplementary Tables S1
and S2) were considered in the
model. p value was based on
Wald chi-square value

Note: Significant p values were in
italic;BMI bodymass index;CRC
colorectal cancer

Hispanics African-Americans

OR (CI) p value OR (CI) p value

Main effects

Time periods 1.28 0.0099 1.120 0.2593

(Project SCOPE vs. post-Project SCOPE) (1.06–1.55) (0.92–1.36)

Diabetes – – – <0.0001

Personal history of polyps – – – 0.0146

Family history of polyps – – – 0.0397

Family history of CRC – – – 0.0105

Interactions

Gender * Insurance 0.0018 –

Gender * Tobacco 0.0006 0.0271

Insurance * Tobacco 0.0025 –

Insurance * Diabetes 0.0079 –

Age * Insurance 0.0027 0.0011

Prior colonoscopy* Personal history of polyps 0.0416 –

Tobacco * Family history of polyps 0.0199 –

Age * Diabetes 0.0378 –

Family history of polyps * Family history of CRC 0.0438 –

BMI * Gender – <0.0001

BMI * Age – 0.0048

Table 7 Factors associated with
screening colonoscopy patients
being Hispanic or African-Amer-
ican based on a multiple logistic
regression model for Project
SCOPE and post-Project SCOPE
time periods

Only variables that were signifi-
cant based on univariate analyses
and their two-way interactions
(See Supplementary Table S3 and
S4) were considered in the model.
p value was based on Wald chi-
square value

Note: Significant p values were in
italics. BMI body mass index;
CRC colorectal cancer

Hispanics African-Americans

OR (CI) p value OR (CI) p value

Main Effects

Time periods 1.40 0.0157 1.26 0.1046

(Project SCOPE vs. post-Project SCOPE) (1.06–1.83) (0.95–1.65)

Tobacco – – – 0.0002

(Current, Quit, Never)

Interactions

Gender * Insurance 0.0092 –

Gender * Tobacco 0.0056 –

Age * Insurance – 0.0077

Age * Family History of CRC – 0.0472

Prior colonoscopy * Personal history of polyps 0.0074

Tobacco * Family history of polyps 0.0110 –

Family history of polyps* 0.0010 –

Family history of CRC

BMI * Diabetes – 0.0141

BMI * Family history of CRC – 0.0379
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smoker vs. never smoked OR=1.353, 95 % CI=0.776–2.389,
p=0.2980; more recent time period OR=2.01, 95 % CI=
1.179–3.425, p=0.01; and positive family history of CRC
OR=2.29, 95 % CI=1.22–4.3, p=0.01). Detection of adeno-
carcinoma was associated with increased age (OR=1.37/
5 years, 95 % CI=1.22–1.54, p<0.0001), male gender (OR=
2.09, 95 % CI=1.37–3.19, p=0.0006), a positive personal
history of CRC (OR=8.23, 95 % CI=4.4–15.4, p<0.0001),
and not having a previous colonoscopy (OR=4.88, 95 % CI=
2.79–8.55, p<0.0001) (Table 8).

When only screening colonoscopies were analyzed, the
total number of adenocarcinomas detected was decreased to
only 13 (with 87 detected on diagnostic colonoscopies);
whereas the number of adenomas and serrated polyps detected
in screening and diagnostic colonoscopies were similar. Lo-
gistic regression analysis revealed that detection of adenomas
in screening colonoscopies was also significantly associated
with increased age (OR=1.186/5 years, 95 % CI=1.126–
1.250, p<0.0001), smoking (current smokers vs. patients
who never smoked OR=2.086, 95 % CI=1.665–2.613,
p<0.0001; ex-smoker vs. patients who never smoked OR=
1.363, 95 % CI=1.001–1.727, p=0.0003), and lack of insur-
ance (p=0.0032). Significant first-order interaction terms are
listed in Table 8. Detection of sessile serrated polyps was
significantly associated with male gender (OR=2.392, 95 %
CI=1.135–5.025, p=0.0219), tobacco (current smokers vs.
patients who never smoked OR=4.198, 95 % CI=1.729–
10.195, p=0.0015), and NSAIDs use (OR=3.179, 95 % CI=
1.086–9.307, p=0.0349). For screening colonoscopies, only
male gender was significantly associated with detection of
adenocarcinoma in univariate analysis (p=0.0089) (Table 9).

Discussion

In this study, we report the impact of a federally funded
program to expand screening colonoscopy access to indigent
patients on the percentage of Hispanic and African-American
minorities undergoing colonoscopies at a single academic
medical center before, during, and after the program. During
the post-SCOPE period, financial assistance reverted to pre-
SCOPE levels. For many of the indigent patients, the cost of
the screening procedure with maximal financial assistance
was beyond their means. Bilingual patient navigator services

Table 8 Factors associated with
adenoma, serrated polyp, and ad-
enocarcinoma outcomes for all
colonoscopies based on a multiple
logistic regression model for Pro-
ject SCOPE and post-Project
SCOPE time periods.

Only variables that were signifi-
cant based on univariate analyses
and their two-way interactions
(See Supplementary Tables S5–
S7) were considered in the model.
p value was based on Wald chi-
square value. Significant p values
were in italic. BMI body mass
index; CRC colorectal cancer

Adenoma Serrated Adenocarcinoma
p value p value p value

Main effects

Time periods – 0.0103 –

(Project SCOPE and post-Project SCOPE)

Gender (male, female) <0.0001 – 0.0006

Prior colonoscopy – – <0.0001

Tobacco (current, quit, and never) <0.0001 0.0005 –

Personal history of CRC – – <0.0001

Family history of CRC 0.0264 0.0102 –

Age <0.0001 – <0.0001

Interactions

Prior colonoscopy * Personal history of polyps 0.0170 – –

Prior colonoscopy * Personal history of CRC 0.0082 – –

BMI * Personal history of polyps 0.0238 – –

BMI * Personal history of CRC 0.0154 – –

Table 9 Factors associated with adenoma, serrated polyp, and adenocar-
cinoma outcomes for screening colonoscopies based on a multiple logis-
tic regression model in Project SCOPE and post-Project SCOPE time
periods

Adenoma Serrated Adenocarcinoma
p value p value p value

Main effects

Gender (male, female) – 0.0219 0.0089

Insurance 0.0032 – –

Tobacco (current, quit, and
never)

<0.0001 0.0062 –

NSAIDs – 0.0349 –

Age <0.0001 – –

Interactions p value p value p value

Gender * Prior colonoscopy 0.0213 – –

BMI * Personal history of
polyps

0.0047 – –

Significant multivariate p values were in italics. BMI body mass index;
NSAIDS non-steroidal anti-inflammatory drugs

Only variables that were significant based on univariate analyses for
Project SCOPE and post-Project SCOPE and their two-way interactions
(See Supplementary Tables 1 and 2) were considered in the model.
p value was based on Wald Chi-Square value
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also came to an end. Themajor observation of this study is that
the odds ratio of a screening colonoscopy being completed by
a Hispanic patient during Project SCOPE remained signifi-
cant, even after inclusion of multiple covariates in the logistic
regression. Because medical insurance status was included in
the analysis, that factor besides removing financial barriers
may have contributed. Ninety percent of Hispanic patients
preferred Spanish language [11]. The patient interactions with
the clinician and patient navigator included education about
colorectal cancer and screening during the course of the con-
versation, e.g., response to patient’s questions and addressing
fears, which may have previously deterred accepting colonos-
copy or understanding the necessity of screening for colorectal
cancer. Since language is so critical to general health literacy,
the addition of patient navigation likely had a greater impact
among Hispanics. Previous publications have also reported
the benefits of using patient navigators for underrepresented
minorities as well as removal of financial barriers [24–32].

In contrast, the likelihood that a patient undergoing screen-
ing colonoscopies was African-American did not reach sig-
nificance when multiple covariates were included in the anal-
ysis (Table 5), although they did differ significantly if insur-
ance was not included in the model, and there were more
African-Americans completing screening colonoscopy during
Project SCOPE than post-SCOPE time period. Since African-
Americans have a higher risk of colorectal cancer than whites
or Hispanics, it is important not to lose sight of the critical role
of insurance coverage for early colorectal cancer detection in
African-Americans. Access to diagnostic colonoscopymay be
less of a barrier than access to screening colonoscopy, and the
motivation to complete the screening colonoscopy less strong
than in a symptomatic patient seeking a diagnostic colonos-
copy. There were fewer African-Americans than Hispanics,
possibly related to the demographics of Suffolk County, where
Hispanics are the largest growing minority in the region. One
potential explanation for the lack of significance is that the
analysis including multiple covariates is underpowered. Al-
ternatively, the language barrier and consequently the impact
of losing bilingual patient navigator services may have been
less of a factor in African-Americans compared to Hispanics.

Through Project SCOPE, a referral protocol and pattern
were created for colonoscopy screening of health center patients
and survey data collected a month after screening, documented
high satisfaction among health center patients with the services
received. The overall (modest) increase in the representation of
Hispanics and African-Americans in total colonoscopies post-
SCOPE compared to pre-SCOPE time period may reflect Pro-
ject SCOPE’s outreach efforts to increase the awareness of the
need for colorectal cancer screening in patients attending the
surrounding community health centers.

Multiple logistic regression analysis on the detection of
premalignant neoplasms (adenomas and serrated polyps) in
screening colonoscopies revealed increased detection with

lack of insurance, increased age, and smoking. Age [15] and
smoking [23] have been previously identified as positively
associated with an increased risk of adenomas. The total
number of adenocarcinomas detected on screening colonos-
copies was only 13. This is because the remaining 81 carci-
nomas were detected on diagnostic colonoscopies. This great-
ly limits our ability to analyze the factors associated with
detecting adenocarcinomas on screening colonoscopies. On
univariate analysis, only male gender was significantly asso-
ciated with detection of adenocarcinoma. The factors associ-
ated with detecting adenomas on screening colonoscopies
were similar to those identified with detection of adenomas
on all colonoscopies.

Limitations of this study include the data presented is from
only a single site. Additional limitations were that complete
patient metadata could not be retrieved from the Project
SCOPE time period and during the pre-SCOPE time period
colonoscopy reports and patient metadata were not available.

While colonoscopy remains the gold standard for the
diagnosis of colorectal cancer and the only procedure for
the removal of premalignant adenomatous polyps, it re-
mains unclear what the best approach is for initial colorec-
tal cancer screening, particularly in patients with limited
financial means [33, 34]. Different insurers vary greatly on
which colonoscopic procedures are covered completely and
which require copayments [35]. The state of Delaware has
taken the lead on expanding coverage for colon cancer
screening using colonoscopy as the initial screening tool
[36]. The current mechanism for colorectal cancer screening
for indigent patients in Suffolk County, New York relies on
initial fecal immune chemical testing followed by colonos-
copy only if the tests are positive for occult blood through
the New York State Department of Health Cancer Services
Program [33, 34]. It is critical that the impact of all of
these interventions be carefully monitored in order to refine
models of delivering colorectal cancer screening to vulner-
able populations. Based on the results of this study, Stony
Brook University Hospital has made a commitment to hire
full time bilingual nurse patient navigator, in order to
reduce the language barrier and to continue handling the
pre-colonoscopy visit by telephone for eligible patients.
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