
Frontiers in Oncology | www.frontiersin.org

Edited by:
Farnam Mohebi,

University of California, Berkeley,
United States

Reviewed by:
Ni Li,

Chinese Academy of Medical
Sciences and Peking Union Medical

College, China
Hamideh Salimzadeh,

Tehran University of Medical
Sciences, Iran

*Correspondence:
Elizabeth L. Blackman

Elizabeth.Blackman@fccc.edu

Specialty section:
This article was submitted to

Cancer Epidemiology and Prevention,
a section of the journal
Frontiers in Oncology

Received: 03 April 2021
Accepted: 30 June 2021
Published: 30 July 2021

Citation:
Blackman EL, Ragin C and

Jones RM (2021) Colorectal Cancer
Screening Prevalence and Adherence

for the Cancer Prevention Project
of Philadelphia (CAP3) Participants

Who Self-Identify as Black.
Front. Oncol. 11:690718.

doi: 10.3389/fonc.2021.690718

ORIGINAL RESEARCH
published: 30 July 2021

doi: 10.3389/fonc.2021.690718
Colorectal Cancer Screening
Prevalence and Adherence for
the Cancer Prevention Project
of Philadelphia (CAP3) Participants
Who Self-Identify as Black
Elizabeth L. Blackman1,2,3*, Camille Ragin2,3 and Resa M. Jones1,2

1 Department of Epidemiology and Biostatistics, College of Public Health, Temple University, Philadelphia, PA, United States, 2 Cancer
Prevention and Control Program, Fox Chase Cancer Center- Temple University Health System, Philadelphia, PA, United States,
3 African Caribbean Cancer Consortium, Philadelphia, PA, United States

Introduction: Colorectal cancer is the third leading cause of cancer-related deaths among
Black men and women. While colorectal cancer screening (CRCS) reduces mortality,
research assessing within race CRCS differences is lacking. This study assessed CRCS
prevalence and adherence to national screening recommendations and the association of
region of birth with CRCS adherence, within a diverse Black population.

Methods: Data from age-eligible adults, 50–75 years, (N = 357) participating in an ongoing,
cross-sectional study, was used to measure CRCS prevalence and adherence and region
of birth (e.g., Caribbean-, African-, US-born). Prevalence and adherence were based on
contemporaneous US Preventive Services Task Force guidelines. Descriptive statistics
were calculated and adjusted prevalence and adherence proportions were calculated by
region of birth. Adjusted logistic regression models were performed to assess the
association between region of birth and overall CRCS and modality-specific adherence.

Results: Respondents were 69.5% female, 43.3%married/living with partner, and 38.4%
had <$25,000 annual income. Overall, 78.2% reported past CRCS; however, stool test
had the lowest prevalence overall (34.6%). Caribbean (95.0%) and African immigrants
(90.2%) had higher prevalence of overall CRCS compared to US-born Blacks (59.2%) (p-
value <0.001). African immigrants were five times more likely to be adherent to overall
CRCS compared to US-born Blacks (OR = 5.25, 95% CI 1.34–20.6). Immigrants had
higher odds of being adherent to colonoscopy (Caribbean OR = 6.84, 95% CI 1.49–31.5;
African OR = 7.14, 95% CI 1.27–40.3) compared to US-born Blacks.

Conclusions: While Caribbean and African immigrants have higher prevalence and
adherence of CRCS when compared US-born Blacks, CRCS is still sub-optimal in the
Black population. Efforts to increase CRCS, specifically stool testing, within the Black
population are warranted, with targeted interventions geared towards US-born Blacks.

Keywords: screening, colon, disparities (health racial), immigrant health, colorectal cancer, African American,
cancer, cancer prevention
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INTRODUCTION

The American Cancer Society (ACS) estimates there will be
about 147,950 new colorectal cancer (CRC) cases diagnosed in
the US in 2020 and about 53,200 CRC deaths (1, 2). CRC is the
third most frequently diagnosed cancer among Black men and
women as well as the third-leading cause of cancer-related deaths
(3). Further, racial disparities exist, with Non-Hispanic Blacks
having the highest CRC incidence and mortality rates, when
compared to other racial groups (3). Importantly, Blacks are a
heterogeneous racial group and 10% of the US Black population
are immigrants from the Caribbean and Africa (3, 4). Further,
second generation immigrants make up an additional 8% of the
population, subsequently making approximately 20% of Black
population, immigrant-blacks and their children (5). Previous
work has shown explicit differences in CRC mortality within the
heterogeneous Black population in the US (6–8).

CRC is one of few cancers where mortality can be reduced 9–
32% (9–14) with regular screening (1, 3, 15, 16). The U.S.
Preventive Services Task Force (USPSTF) (16) and the ACS
(15) have set guidelines for CRC screening (CRCS) for average-
risk adults, ages 45–75, to ultimately reduce mortality. These
recommendations include having a stool test within the last year,
flexible sigmoidoscopy or computed tomography (CT)
colonography in the last 5 years, or a colonoscopy within the
last 10 years. While the importance of CRCS has been noted in
the published literature, adherence to US CRCS guidelines (16) is
not ideal and should be improved (17). While CRCS adherence
appears similar between Whites and Blacks, the published
literature provides evidence of an ethnic/racial disparity (18–
27). Levels of adherence to any modality of CRCS (24–26), stool
test [fecal occult blood test (FOBT) or fecal immunological test
(FIT)] (18–20, 22, 23) and colonoscopy (19–23, 27), have been
consistently higher in whites when compared to any other racial
ethnic group.

Research assessing within race differences for CRCS prevalence
and adherence is lacking. Therefore, using contemporaneous
USPSTF guidelines at the inception of this research, this study
determines the prevalence of CRCS and adherence to national
screening recommendations among a heterogeneous population of
Blacks, aged 50–75 years, participating in the Cancer Prevention
Project of Philadelphia (CAP3). In addition, the association of
region of birth (i.e., US, Caribbean or African born) and CRCS
adherence was also assessed.
METHODS

This study used a subset of data from the ongoing CAP3 study
for individuals recruited from September 2012 to August 2019.
Methods for CAP3 have been described previously (28). Briefly,
CAP3 recruited individuals in the Philadelphia metropolitan
area, where the Black community is the largest minority group
(~44% of the total population) (29) consisting of US-born,
Caribbean-born, and African-born Blacks. This study was
reviewed and approved by the Institutional Review Board at Fox
Chase Cancer Center. All participants provided informed consent.
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For the parent study, enrollment was limited to English
speakers age 18+, who do not have a cancer diagnosis at the
time of study enrollment. Having other comorbidities (i.e.
hypertension, diabetes, etcetera), did not prevent study
participation. For the current study, only individuals who were
age eligible for CRCS (i.e., 50–75 years, the USPSTF
recommendation in 2012 when the study was initiated) and
responded to CRCS questions were included in the analysis
(N = 357).

Data Collection
Questionnaires were administered via in-person interviews by
trained research staff.

Measures
CRCS questions were adapted from the 2011 Behavioral Risk
Factor Surveillance System (BRFSS) and the National Health and
Nutrition Examination Survey (NHANES), both developed by
the CDC (30, 31). Five questions in the CAP3 questionnaire
provide data on CRCS-related prevalence and adherence.
Specifically, participants were asked if they ever had a stool-
based test and an endoscopic method of CRCS. If the individuals
had received an endoscopic procedure, they were asked to specify
whether it was flexible sigmoidoscopy or colonoscopy. The timing
of each CRCSmodality was also asked with the following response
categories: within the past year (anytime less than 12 months ago);
within the past two years (1 year but less than 2 years ago); within
the past 3 years (2 years but less than 3 years ago); within the past
5 years (3 years but less than 5 years ago); within the past 10 years
(5 years but less than 10 years ago); 10 or more years ago; don’t
know/not sure, and refused (31).

Country of birth, a single, open-ended question was asked of
all participants. This variable was then categorized into a 3-level
variable to describe ethnicity.

Demographic variables included: age, sex, marital status,
education, income, and ethnicity. Other variables included:
healthcare coverage, whether the respondent had health
insurance; primary care provider status, whether the participant
had someone they considered a primary care doctor; and routine
physical (whether the participant had a routine physical in the last
year). Length of time in the US represents the number of years each
respondent has lived in the US.

Coding
Primary Outcome Variables
CRCS questions assessing stool test and two endoscopic
modalities (i.e., colonoscopy or flexible sigmoidoscopy) were
coded dichotomously as “yes” or “no” to reflect screening
prevalence—whether people had ever had a stool test,
colonoscopy, or any CRCS. A subsequent question was asked
to determine time frame from last modality of CRCS, which were
used to dichotomously code adherence variables as “never
screened/overdue” or “adherent” based on the 2012 USPSTF
guidelines (15, 16): stool test (in last year), colonoscopy (in last
10 years), and overall CRCS (stool test in last year, colonoscopy
in last 10 years, or flexible sigmoidoscopy in last five years).
Flexible sigmoidoscopy prevalence and adherence were not
July 2021 | Volume 11 | Article 690718
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explicitly assessed as it is rarely recommended in clinical practice
(15) and very few people reported having the test (n = 9).
However, the data for flexible sigmoidoscopy was included in
the overall CRCS prevalence and adherence variables.

Independent Variable
Country of birth was recoded into a 3-level “region of birth”
variable representing “US-born”, “Caribbean-born”, and
“African-born”. US-born included individuals that were born
in the continental US and US territories around the world;
Caribbean-Immigrants included individuals born in Barbados,
Grenada, Guyana, Haiti, Jamaica, St. Lucia, and Trinidad and
Tobago; lastly, African-Immigrants included individuals born in
The Democratic Republic of the Congo, Liberia, Nigeria, Sierra
Leone, Togo, and Uganda.

Sociodemographic Variables
The following categorical sociodemographic variables were
included in analyses: age (“50–64” or “65+” years), sex (“male” or
“female”), marital status (“married or member of an unmarried
couple,” “divorced, widowed or separated” or “never married”),
annual household income (“less than $10,000 to 24,999,” “$25,000
to 49,999,” “$50,000 to 74,999,” “$75,000+,” and “don’t know/not
sure”), highest level of education (“<high school,” “high school
graduate” “some college,” “ college and beyond,” and “don’t know/
refused”), healthcare coverage (“yes” or “no”), having a primary
care doctor (“yes” or “no”) and having a routine physical (“within
the last year”orgreater than ayear ago”). For regressionanalyses the
following variables were recoded to have dichotomous responses:
marital status (“married or member of an unmarried couple” or
“divorced, widowed or separated, never married”), annual
household income (“≤$50,000” or “>$50,000”), and highest level
of education (“≤high school,” or “>high school”). Length of time in
the US, a continuous variable coded to represent years living in the
US was also included in the analysis. For US-born Blacks this
variable was coded as their age and for immigrants it was coded as
length of time they have resided in the US.

Statistical Analysis
STATA version 13.1 was used to perform all statistical analyses.
Descriptive statistics were calculated for the overall population of
Blacks as well as stratified by self-reported region of birth. Fisher’s
exact or c2 tests were used to assess differences within the Black
population; Fisher’s exact test was usedwhen respondent frequency
was less than 5. Adjusted proportions for CRCS prevalence and
adherence were calculated. Adjustment was done as appropriate
based on established confounders in the literature (32–38) and the
10% change-in-estimate criterion (39). Specifically, marital status,
level of education, income, healthcare coverage status, primary care
provider (PCP) status, and having a routine physical within the last
year were confounders and age, sex, and length of time in the US
were included as covariates.

Adjusted logistic regression models were run for overall
CRCS adherence and modality-specific CRCS adherence.
Model specific adjustment was done as appropriate; methods
previously described were used to determine covariates and
potential confounders to be added to each modality-specific
Frontiers in Oncology | www.frontiersin.org 3
model. All odds ratios were deemed significant given the 95%
confidence interval and a = 0.05. Approximately 100 people were
needed to detect a significant difference for overall CRCS and
colonoscopy adherence at 80% power, with a two-tailed test with
a = 0.05.
RESULTS

Descriptive respondent characteristics are reported in Table 1.
Overall, respondents were 69.5% female, 43.3% married or a
member of an unmarried couple, and 38.4% made less than
$25,000 a year and 81.2% had at least a high school diploma.
Mean age for the entire study population is 59.7 years (standard
error (SE) ± 0.37). Mean length of time in the US for Caribbean
immigrants was 24.5 years (SE ±1.3) and 16.7 years for African
immigrants (SE ±1.63). African and Caribbean immigrants were
less likely to have health insurance when compared to US-born
Blacks (63.0, 80.6 and 92.8%, respectively; p <0.001). This trend
continued for having a primary care physician (78.3, 80.6, and
87.3%, respectively; p <0.001).

Adjusted CRCS prevalence and adherence to national CRCS
guidelines are presented in Table 2. For ever having any type of
CRCS, Caribbean immigrants (95.0%) and African immigrants
(90.2%) had a higher prevalence when compared to US-born
Blacks (59.2%) (p-value <0.001). While the entire study
population had a low proportion of stool test adherence
(12.9%), US-born Blacks had lower proportions of colonoscopy
adherence (40.1%; p-value <0.001) and overall CRCS adherence
(45.8%; p-value <0.001), when compared to Caribbean
immigrants (80.3% colonoscopy, 51.4% overall CRCS) and
African immigrants (82.1% colonoscopy, 80.6% overall CRCS).

Odds ratios for each adjusted model are presented in Table 3.
The adjusted model for overall CRCS adherence, region of birth,
our independent variable of interest, revealed that African
immigrants were five times more likely to be adherent when
compared to US-born Blacks (OR 5.25; 95% CI 1.34–20.6). Also,
in the overall CRCS adherence model, individuals that did not
have healthcare coverage were less likely to be adherent (OR 0.24;
95% CI 0.11–0.56). Length of time in the US was also associated
with increased odds of overall CRCS adherence, where there are a
4% increased odds of overall CRCS adherence for each year spent
in the US (95% CI 1.02–1.07). In the adjusted model for
adherence to stool test, no variables of interest were revealed to
be statistically significantly associated with adherence. However,
it must be noted that length time in the US showed a marginal
association (OR 1.01; 95% CI 0.98–1.05). The adjusted model for
colonoscopy as a modality of CRCS revealed that Caribbean
immigrants had a 6.84 increased odds (95% CI 1.49–231.5) and
African immigrants had a 7.14 (95% CI 1.27–40.3) increased
odds of adherence when compared to US-born Blacks. Not
having healthcare coverage was associated with being 87% less
likely to be adherent to colonoscopy (OR 0.13; 95% CI 0.04–
0.43). Lastly, length of time in the US was associated with
increased levels of adherence in this model as well. Specifically,
for each year spent in the US, participants were 6%more likely to
adhere to colonoscopy (OR 1.06; 95% CI 1.03–1.10).
July 2021 | Volume 11 | Article 690718
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DISCUSSION

To our knowledge, this is the first study to assess within race
differences of overall CRCS andmodality-specific CRCS, providing
a unique perspective on screening patterns for the Black,
heterogeneous racial group. We found that the prevalence of
overall CRCS was high in this study population, however,
adherence was not ideal. In addition, we found that when we
disaggregated the Black population, Caribbean and African
Immigrant Blacks had higher proportions of ever having
colonoscopy and overall CRCS when compared to US-born
Blacks. Further, immigrant Blacks had higher odds of being
adherent to colonoscopy recommendations than US-born Blacks.

The overall adjusted CRCS prevalence for this study population
was 78.2%,which is higher than theHealthy People 2020 benchmark
of 70.5% (40) and prevalence of ever having CRCS reported from
other national surveys (40, 41). Specifically, BRFSS and the National
Health Interview Survey data from 2013–2018 report CRCS
prevalence between 59.1 and 67.8% among Blacks (40, 41).
Frontiers in Oncology | www.frontiersin.org 4
However, data within these national surveys are not reported as
granularly as our study; therefore, we are unable to compare
prevalence by ethnic sub-groups. Overall, prevalence of stool test
within this population was lower than colonoscopy, which is similar
to published literature documenting colonoscopy is the most
common screening modality, 74.9–84.2%, when compared to stool
tests, 5.3–7.5%, from 2012, which is a similar time frame to the
current study (41). Further, in a racially diverse population, Hawley
et al. reported 37% of participants preferred colonoscopy, while 31%
preferred a stool based test (42). Similarly, Palmer et al. found that
57%of individualswhoself-identified asBlackpreferred colonoscopy
over stool based testing (43). Our findings showUS-born Blacks had
lower proportions of both colonoscopy and stool based tests when
compared toAfrican andCaribbean immigrants (seeTable 2). These
data suggest a need for targeted intervention towardsUS-bornBlacks
to increase CRCS uptake overall, and interventions to increase stool
based testing within the Black population as a whole.

The proportions of the study population who were adherent to
modality-specific tests and overall CRCSwere quite low overall and
TABLE 1 | Respondent characteristics (N = 357).

Total* US-Born Caribbean-Born African-Born p-value
N = 357
N (%)

n = 208
N (%)

n = 103
N (%)

n = 46
N (%)

Age 0.468
50–64 269 (75.4) 155 (74.5) 76 (73.8) 38 (82.6)
65+ 88 (24.6) 53 (25.5) 27 (26.2) 8 (17.4)

Sex 0.385
Male 109 (30.5) 68 (32.7) 26 (25.2) 15 (32.6)
Female 248 (69.5) 140 (67.3) 77 (74.8) 31 (67.4)

Marital Status
Married or Member of Unmarried Couple 154 (43.3) 62 (29.9) 61 (60.0) 31 (67.4) <0.001
Divorced, Widowed or Separated 119 (33.7) 78 (37.7) 28 (28.0) 13 (28.3) 0.171
Never Married 81 (23.0) 67 (32.4) 12 (12.0) 2 (4.3) <0.001

Annual Household Income
>$10,000–24,999 136 (38.4) 86 (41.7) 41 (39.8) 9 (20.0) 0.024
$25,000–49,999 85 (24.0) 50 (24.3) 24 (23.3) 11 (24.4) 0.980
$50,000–74,999 40 (11.3) 29 (14.1) 7 (6.8) 4 (8.9) 0.140
$75,000+ 32 (9.0) 13 (6.3) 12 (11.7) 7 (15.6) 0.080
Don’t Know/Refused 61 (17.3) 28 (13.6) 19 (18.4) 14 (31.1) 0.017

Highest Level of Education
<High School 57 (16.0) 28 (13.5) 26 (25.2) 3 (6.5) 0.006
High School Graduate 111 (31.1) 70 (33.6) 32 (31.1) 9 (19.6) 0.175
Some College 80 (22.4) 59 (28.4) 19 (18.4) 2 (4.3) 0.001
College and Beyond 99 (27.7) 43 (20.7) 25 (24.3) 31 (67.4) <0.001
Don’t Know/Not Sure 10 (2.8) 8 (3.8) 1 (1.0) 1 (2.2) 0.419

Healthcare Coverage <0.001
Yes 305 (85.4) 193 (92.8) 83 (80.6) 29 (63.0)
No 52 (14.6) 15 (7.2) 20 (19.4) 17 (37.0)

Primary Care Doctor <0.001
Yes 324 (91.0) 199 (95.7) 89 (87.3) 36 (78.3)
No 32 (9.0) 9 (4.3) 13 (12.7) 10 (21.7)

Routine Physical 0.154
Within the last year 321 (90.4) 189 (91.7) 94 (91.3) 38 (82.6)
>1 Year 34 (9.6) 17 (8.3) 9 (8.7) 8 (17.4)

Mean ± SE
(Range)

Mean ± SE
(Range)

Mean ± SE
(Range)

Years ± SE
(Range)

p-value

Time in US (years)
44.1 ± 1.11 (0.08–75) 59.7 ± 0.48

(50–75)
24.5 ± 1.30
(0.08–55)

16.7 ± 1.63
(2–43)

<0.001
July 20
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in comparison to national data (44). For example, 2018 BRFSS
reported that among Black respondents, 69.7% met USPSTF
recommendations for testing (44), versus ~53% overall adherence
in this study. In addition, stool test had the lowest adherence in our
study population across all sub-groups (9.3–17.3%), which is
similar to Daskalakis et al., Shavers et al., and James et al. where
adherence proportions ranged from 8.5–17% study in Black CRCS
studies and considerably lower than O’Malley et al. and Waghray
et al. that reported adherence proportions at 29–30.9% (25, 45–48).
This finding is not surprising in that stool test is recommended in
clinical practice less often than colonoscopy (49–56). However,
contrary to our hypothesis, Caribbean immigrants had significantly
higher stool test adherence compared to US-born respondents and
both Caribbean and African immigrants were significantly more
likely to be up-to-date with colonoscopy compared to US-born
respondents (80.3–82.1% vs. 40.1%). While seeing a primary care
provider facilitates the process/initiation ofCRCS andmay increase
CRCS uptake (57–59), this does not explain the differences we
observed. Specifically, there were no differences in having a routine
physical in the last year by ethnic sub-group. Further, a higher
proportion of US-born Blacks reported having a primary care
doctor and health insurance (see Table 1). While these are the
data, it could be that therewas differential over reportingofCRCS in
our sample. While the published literature shows that self-report
and medical record data for cancer screening measures generally
coincide, ethnic and racial minorities tend to over-report screening
more than their white counterparts (60–66). While these data offer
insights for the aggregate Black population, ethnic sub-group data
are not available; thus, it is unclear whether immigrant Blacks over-
reported CRCS compared to US-born Blacks. Lofters et al. assessed
Frontiers in Oncology | www.frontiersin.org 5
self-reported validity in a diverse Canadian population and found
that all immigrants weremore likely to over-report when compared
to Canadian naturals (67). Still, this data did not disaggregate the
immigrant population to make a clear distinction as to what ethnic
groups or countries compromised this group. Further work to
examine the agreement of self-reported and actual CRCS within
the Black population is warranted to determine the validity of
our findings.

Adjusted logistic regression analyses revealed that African
immigrants have a 7-fold increased odds of overall CRCS
adherence compared to US-born Blacks and both Caribbean and
African immigrantsweremore likely tobeadherent tocolonoscopy.
In addition, not having health insurance was independently
associated with reduced odds of adherence to overall CRCS and
colonoscopy. Surprisingly, therewas no association betweenhaving
a regular PCP and overall CRCS adherence (Table 3). Higher
adherence among immigrant Blacks was contradictory to our
original hypothesis. This could be influenced by length of time in
the US, which was independently associated with increased odds of
overall CRCS and colonoscopy adherence, as well as medical
mistrust. For example, the availability of screening programs in
the immigranthome countrymaybenon-existent,which is the case
for a majority of Caribbean and African countries (68, 69). Thus,
immigrants may take advantage of preventive screening that has
been previously inaccessible to them. Relatedly, medical mistrust
and/or distrust of the US health infrastructure among US-born
Blacks (70–73)mayexplainwhy they are less likely tobeadherent to
overall CRCS and colonoscopy when compared to immigrant
Blacks. A long history of mistreatment of US-born Blacks in
medicine and health related research is documented most
TABLE 2 | Adjusted prevalence and adherence of colorectal cancer screening for the CAP3 study population (N = 357).

Overall Sample US-Born Caribbean-Born African-Born p-value
N = 357%
(95% CI)

N = 208%
(95% CI)

N = 103%
(95% CI)

N = 46%
(95% CI)

PREVALENCEa

Stool Testc 34.6 30.7 42.7 38.5 0.081
(29.2–40.6) (21.0–42.5) (25.9–61.4) (17.4–65.1)

Colonoscopyd 65.2 41.7 90.9 84.7 <0.001
(58.5–71.3) (28.9–55.6) (79.1–96.4) (61.2–95.1)

Any CRCSe 78.2 59.2 95.0 90.2 <0.001
(72.4–83.1) (44.4–72.4) (86.0–98.3) (71.4–97.1)

ADHERENCEb

Stool Testf 12.9 11.9 17.3 9.3 0.0430
(9.0–18.1) (6.0–22.3) (6.5–38.7) (1.6–38.7)

Colonoscopyg 55.6 40.1 80.3 82.1 <0.001
(48.1–62.8) (27.9–54.7) (57.1–92.6) (54.3–94.6)

Overall CRCSh 52.6 45.8 51.4 80.6 <0.001
(46.6–58.5) (33.6–58.5) (35.8–66.9) (60.0–92.1)
J
uly 2021 | Volume 11 | Article
CAP3, Cancer Prevention Project of Philadelphia; CI, Confidence Interval; CRCS, Colorectal Cancer Screening. Boldface indicates statistical significance (p <0.05).
aRespondent ever had a stool based test in their lifetime; respondent ever had a colonoscopy in their lifetime; respondent ever had a stool based test, colonoscopy or flexible
sigmoidoscopy in their lifetime.
bRespondent had a stool based test within the last year; respondent had a colonoscopy within the last 10 years; respondent had a stool test within the last year, a sigmoidoscopy in the last
5 years, or a colonoscopy within the last 10 years.
cAdjusted for length of time in the US, marital status, healthcare coverage, if the participant had a PCP, and income.
dAdjusted for sex, length of time in the US,marital status, healthcare coverage, if the participant had a PCP,whether the participant had a routine physical in the last year, income, and education.
eAdjusted for length of time in the US, marital status, healthcare coverage, if the participant had a PCP, and income.
fAdjusted for sex, length of time in the US, marital status, healthcare coverage, if the participant had a PCP, income and education.
gAdjusted for length of time in the US, marital status, healthcare coverage, if the participant had a PCP, whether the participant had a routine physical in the last year, income and education.
hAdjusted for length of time in the US, marital status, healthcare coverage, if the participant had a PCP, whether the participant had a routine physical in the last year, and education.
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famously by the Tuskegee study of “Untreated Syphilis in the male
Negro”, and has left a lasting, negative impact on US-born Blacks
(70, 74–76).Eventsof thepast are further exacerbatedby thecurrent
social climate (77) and the disproportionate rates in which diseases
affect the Black community. This mistrust of the healthcare system
may be more innate in US-born Blacks when compared to
immigrant Blacks, because these types of social injustices are not
as common in their home countries. Subsequently, immigrant
Blacks may be more likely to place their trust in healthcare
professionals than their US-counterparts (78).

Finally, while our adjusted analyses revealed a higher odds of
adherence to overall CRCS and colonoscopy among immigrant
Blackswhen compared toUS-bornBlacks, crude analyses forCRCS
(data not shown) showed that lower proportions of immigrant
Blacks, were up-to-date on screening when compared to their US-
born counterparts. Thus, CRCS interventions to increase coverage
and utilization of healthcare are warranted to ensure CRCS uptake
in the heterogeneous Black population.

This study provides novel CRCS findings within the
heterogeneous Black population, which is a major strength of this
work. For the first time, we report within race differences (i.e. US-
born, Caribbean and African Immigrant Blacks) for overall and
Frontiers in Oncology | www.frontiersin.org 6
modality-specific CRCS prevalence and adherence; and examined
the association of region birth with overall and modality-specific
CRCS adherence. There is scant literature on CRC screening in
immigrantpopulationsof those identifyingasBlack; thus, this study
provides insight and begins to address a gap in the literature.
Immigrant health is an emerging topic in the literature and this
paper provides novel information within this body of research. In
addition to our unique study population, our survey instrument
allowed us to code prevalence and adherence similarly to other
national surveys (30, 31, 79) making the overall sample data for
Blacks comparable to national reports.

While this paper provides insights on CRCS within a
heterogeneous Black population, there are limitations. This
study, like other survey-based studies, is subject to various
types of biases. First, study participants had to recall the type
of CRCS as well as the length of time since their last CRCS, which
could bias our findings. For example, telescoping may have
occurred, where respondents were likely to report their CRCS
to be more recent than it actually was. Recall bias could also have
contributed to misclassification of screening type, where
respondents recalled the wrong screening type or the wrong
date since their last CRCS. However, previous work has shown
TABLE 3 | Adjusted logistic regression for the association between region of birth and colorectal cancer screening adherence (N = 357).

Overall CRCS Adherencea,d

N = 350
OR (95% CI)

Stool Test Adherenceb,e

N = 333
OR (95% CI)

Colonoscopy Adherencec,f

N = 235
OR (95% CI)

Region of Birth
US Ref Ref Ref
Caribbean 1.43 (0.52–3.93) 1.61 (0.43–5.96) 6.84 (1.49–31.5)
Africa 5.25 (1.34–20.6) 1.20 (0.18–7.80) 7.15 (1.27–40.3)

Sex
Male Ref Ref Ref
Female 0.76 (0.46–1.27) 0.67 (0.35–1.31) 1.56 (0.82–2.95)

Length of Time in the US
1.04 (1.02–1.07) 1.02 (0.98–1.05) 1.06 (1.02–1.10)

Marital Status
Married/Member of
Unmarried Couple

Ref Ref

Divorced, Widowed or Separated 0.75 (0.45–1.25) 0.68 (0.35–1.34)
Healthcare Coverage
Yes Ref Ref Ref
No 0.24 (0.11–0.56) 0.67 (0.18–2.47) 0.13 (0.04–0.43)

Primary Care Provider
Yes Ref Ref Ref
No 0.68 (0.41–1.12) 0.55 (0.19–1.56) 0.92 (0.46–1.81)

Routine Physical
Within the last year Ref
>1 Year 0.27 (0.03–2.18)

Annual Household Income
≥$50,000 Ref
<$50,000 1.57 (0.72–3.41)

Highest Level of Education
≤High School Ref Ref
>High School 0.56 (0.29–1.07) 0.97 (0.51–1.86)
July 2021
CRCS, Colorectal Cancer Screening; OR, Odds Ratio; CI, Confidence Interval. Boldface indicates statistical significance (p <0.05).
aAdjusted for sex, length of time in the US, marital status, healthcare coverage and if the participant had a PCP.
bAdjusted for sex, length of time in the US, education, healthcare coverage, if the participant had a PCP, and whether the participant had a routine physical in the last year.
cAdjusted for sex, length of time in the US, marital status, income, education, healthcare coverage and if the participant had a PCP.
dRespondent had a stool based test within the last year.
eRespondent had a colonoscopy within the last 10 years.
fRespondent had a stool test within the last year, a sigmoidoscopy in the last 5 years, or a colonoscopy within the last 10 years.
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that the two to three part nature of the CRCS questions used, which
were identical to those in a validated, national based survey (31),
reduced the likelihood of telescoping (80). Also, recall bias could
have contributed to missing data on CRCS use (data not shown);
however, it is highly unlikely that ourfindingswere affectedby these
missing data because only about 1.1% (n = 4) of all CRCS data were
missing. In addition, this study included volunteer participants;
thus there are no non-responders for comparison. Further, the
validity of self-reported CRCS is quite high compared to medical
records (61–65, 81), which limits bias. Second, this survey was
interviewer-administered, which may have introduced social
desirability bias where respondents felt that they had to provide
the interviewerwith socially acceptable answers indicating they had
screening in the appropriate timeframe. This type of bias would
have subsequently led tonon-differentialmisclassificationbias (39),
which likely would not have a significant impact on our findings.
Third, our length of time in the US variable assumed that all US-
born Blacks lived in the US their entire lives. Although the data on
US expatriates are limited (82–84), approximately 9 million US-
born individuals live abroad for 5–10 years. To explorewhether this
could have impacted our findings, we conducted a post-hoc
sensitivity analysis based on a liberal assumption that 10% of US-
born Blacks lived outside of the US for 5 years. Findings from this
analysis assessing the association of region of birth with overall
CRCS and colonoscopy were almost identical to the original
analyses (data not shown). Fourth, cross-sectional studies
generally have inherent limitations given unknown temporality;
however, it was not an issue for these analyses, as region of birth
preceded CRCS. Fifth, obtaining CRCS can be difficult (85–90);
however, CRCS barriers, which include among other things, fear,
logistics of the test, lack of information, time, and lack of physician
recommendation were not assessed, which could impact our
findings. Had we been able to incorporate CRCS barriers in our
regression models, the odds ratios could have been attenuated
towards the null. Limited generalizability, is also a limitation of
this study. Participants in this study were a specific sample of
persons who self-identified as Black of Philadelphia and as such are
not necessarily representative of the CRC screening population in
the US. This, data may only be comparable to cities that are also
majority Black and have similar proportions of immigrant Blacks
from Africa and the Caribbean. Aligned with this, while the region
of birth variable included multiple countries across the Caribbean
and Africa, it must be noted that the majority of Caribbean
immigrants came from Haiti (69.9%), followed by Jamaica (19.4);
and African immigrants came from Nigeria (67.4%) and Liberia
(15.2%) (data not shown). Subsequently, the generalizability of this
data to all immigrants from these regions is limited. Also, while we
powered to observe significant differences between region of birth
and overall CRCS and colonoscopy we were drastically
underpowered to observe such differences for stool based CRCS.
In order to observe a statistically significant difference between
region of birth and stool tests, we would have need over 1,100
participants at 80% power, with a two-tailed test with a = 0.05.
Lastly, we did not differentiate between screening and diagnostic
colonoscopy after stool-based CRCS. However, given the very low
prevalence of stool test in our study population, it is likely that the
Frontiers in Oncology | www.frontiersin.org 7
majority of colonoscopies were for screening purposes and not
diagnostic, subsequently having no meaningful effect on
our findings.

In summary, self-reported overall adherence to CRCS and
modality specific CRCS are sub-optimal among self-identified
Blacks in Philadelphia. While immigrant Blacks were more likely
to be adherent to colonoscopy when compared to US-Born Blacks,
CRCSwas still sub-optimal across all ethnic sub-groups, suggesting
that interventions to increase adherence should be targeted to the
entire US-Black population. This study provides the first data on
CRCS and region of birth among a heterogeneous Black population
that has historically been underrepresented in research. To advance
CRCS research particularly in immigrant and traditionally
underserved populations, future studies could assess CRCS in the
expanded CAP3 population, which now includes populations in
California and the Caribbean. In addition, future studies should
explore CRCS barriers to better understand what might be
influencing CRCS in heterogeneous Black populations and
whether these barriers are nuanced by culturally specific factors.
DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, upon reasonable request.
ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Fox Chase Cancer Center Institutional Review
Board. The patients/participants provided their written
informed consent to participate in this study.
AUTHOR CONTRIBUTIONS

EB and CR had full access to all the data and take responsibility
for the integrity of the data and the accuracy of the data analysis
study conception and design. CR is responsible for the original
cohort study design. The subset analysis of CAP3 data was
designed and conceptualized by EB. Statistical analysis and
drafting of manuscript was done by EB. Critical revision of the
manuscript for intellectual content was done by RJ. CR is
responsible for study supervision, administrative, technical,
and material support. All authors contributed to the article and
approved the submitted version.
FUNDING

Theprojectwasoriginally fundedby institutional fundsprovidedby
Fox Chase Cancer Center (CCSG 5P30CA006927) and a Research
Scholar Grant from the American Cancer Society (PI Ragin: RSG-
14-033-01-CPPB) and the NCI (PI Ragin/Fang: 5U54CA221705).
July 2021 | Volume 11 | Article 690718

https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


Blackman et al. Colorectal Cancer Screening in Philadelphia
REFERENCES

1. American Cancer Society. Cancer Facts & Figures 2020. Atlanta: American
Cancer Society (2020). Available at: https://www.cancer.org/content/dam/
cancer-org/research/cancer-facts-and-statistics/annual-cancer-facts-and-
figures/2020/cancer-facts-and-figures-2020.pdf.

2. Siegel RL, Miller KD, Jemal A. Cancer Statistics, 2020. CA Cancer J Clin
(2020) 70(1):7–30. doi: 10.3322/caac.21590

3. American Cancer Society. Cancer Facts & Figures for African Americans 2019-
2021 (2019). Atlanta: American Cancer Society. Available at: https://www.
cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/
cancer-facts-and-figures-for-african-americans/cancer-facts-and-figures-for-
african-americans-2019-2021.pdf.

4. Anderson M. A Rising Share of the US Black Population is Foreign Born: 9
Percent are Immigrants; and While Most are From the Caribbean, Africans
Drive Recent Growth (2015). Available at: http://www.pewresearch.org/wp-
content/uploads/sites/3/2015/04/2015-04-09_black-immigrants_FINAL.pdf.

5. Anderson M, Lopez G. Key Facts About Black Immigrants in the U.S.
Washington, D.C: Pew Res Cent (2018).

6. Pinheiro PS, Callahan KE, Ragin C, Hage RW, Hylton T, Kobetz EN. Black
Heterogeneity in Cancer Mortality: US-Blacks, Haitians, and Jamaicans.
Cancer Control (2016) 23(4):347–58. doi: 10.1177/107327481602300406

7. Pinheiro PS, Medina H, Callahan KE, Kwon D, Ragin C, Sherman R, et al.
Cancer Mortality Among US Blacks: Variability Between African Americans,
Afro-Caribbeans, and Africans. Cancer Epidemiol (2020) 66:101709. doi:
10.1016/j.canep.2020.101709

8. Pinheiro PS, Callahan KE, Boscoe FP, Balise RR, Cobb TR, Lee DJ, et al.
Cancer Site–Specific Disparities in New York, Including the 1945–1965 Birth
Cohort’s Impact on Liver Cancer Patterns (2018). Available at: www.
aacrjournals.org. doi: 10.1158/1055-9965.EPI-18-0194

9. Lin JS, Piper MA, Perdue LA, Rutter CM, Webber EM, O’Connor E, et al.
Screening for Colorectal Cancer: Updated Evidence Report and Systematic
Review for the US Preventive Services Task Force. JAMA (2016) 315(23):2576.
doi: 10.1001/jama.2016.3332

10. Knudsen AB, Zauber AG, Rutter CM, Naber SK, Doria-Rose VP, Pabiniak C,
et al. Estimation of Benefits, Burden, and Harms of Colorectal Cancer
Screening Strategies: Modeling Study for the US Preventive Services Task
Force. JAMA (2016) 315(23):2595–609. doi: 10.1001/jama.2016.6828

11. Towler B, Irwig L, Glasziou P, Kewenter J, Weller D, Silagy C. A Systematic
Review of the Effects of Screening for Colorectal Cancer Using the Faecal
Occult Blood Test, Hemoccult. BMJ (1998) 317(7158):559–65. doi: 10.1136/
bmj.317.7158.559

12. Brenner H, Altenhofen L, Tao S. Matching of Controls may Lead to Biased
Estimates of Specificity in the Evaluation of Cancer Screening Tests. J Clin
Epidemiol (2013) 66(2):202–8. doi: 10.1016/j.jclinepi.2012.09.008

13. Castells A, Bessa X, Quintero E, Bujanda L, Cubiella J, Salas D, et al. Risk of
Advanced Proximal Neoplasms According to Distal Colorectal Findings:
Comparison of Sigmoidoscopy-Based Strategies. J Natl Cancer Inst (2013)
105(12):878–86. doi: 10.1093/jnci/djt117

14. Zauber AG. The Impact of Screening on Colorectal Cancer Mortality and
Incidence: Has It Really Made a Difference? Dig Dis Sci (2015) 60(3):681–91.
doi: 10.1007/s10620-015-3600-5

15. Wolf AMD, Fontham ETH, Church TR, Flowers CR, Guerra CE, LaMonte SJ,
et al. Colorectal Cancer Screening for Average-Risk Adults: 2018 Guideline
Update From the American Cancer Society. CA Cancer J Clin (2018) 68
(4):250–81. doi: 10.3322/caac.21457

16. US Preventive Services Task Force, Bibbins-Domingo K, Grossman DC, Curry
SJ, Davidson KW, Epling JW, et al. Screening for Colorectal Cancer: US
Preventive Services Task Force Recommendation Statement. JAMA (2016)
315(23):2564. doi: 10.1001/jama.2016.5989

17. American Cancer Society. Colorectal Cancer Facts & Figures 2020–2022.
Atlanta: American Cancer Society (2020).

18. Yeazel MW, Church TR, Jones RM, Kochevar LK, Watt GD, Cordes JE, et al.
Colorectal Cancer Screening Adherence in a General Population. Cancer
Epidemiol Biomarkers Prev (2004) 13(4):654–7.

19. Thorpe LE, Mostashari F, Hajat A, Nash D, Karpati A, Weber T, et al. Colon
Cancer Screening Practices in New York City, 2003. Cancer (2005) 104
(5):1075–82. doi: 10.1002/cncr.21274
Frontiers in Oncology | www.frontiersin.org 8
20. Seeff LC, Nadel MR, Klabunde CN, Thompson T, Shapiro JA, Vernon SW,
et al. Patterns and Predictors of Colorectal Cancer Test Use in the Adult U.S.
Population. Cancer (2004) 100(10):2093–103. doi: 10.1002/cncr.20276

21. Jerant AF, Fenton JJ, Franks P. Determinants of Racial/Ethnic Colorectal
Cancer Screening Disparities. Arch Intern Med (2008) 168(12):1317. doi:
10.1001/archinte.168.12.1317

22. Liss DT, Baker DW. Understanding Current Racial/Ethnic Disparities in
Colorectal Cancer Screening in the United States: The Contribution of
Socioeconomic Status and Access to Care. Am J Prev Med (2014) 46
(3):228–36. doi: 10.1016/j.amepre.2013.10.023

23. Shapiro JA, Seeff LC, Thompson TD, Nadel MR, Klabunde CN, Vernon SW.
Colorectal Cancer Test Use From the 2005 National Health Interview Survey.
Cancer Epidemiol Biomarkers Prev (2008) 17(7):1623–30. doi: 10.1158/1055-
9965.EPI-07-2838

24. McMahon LF, Wolfe RA, Huang S, Tedeschi P, Manning W, Edlund MJ.
Racial and Gender Variation in Use of Diagnostic Colonic Procedures in the
Michigan Medicare Population. Med Care (1999) 37(7):712–7. doi: 10.1097/
00005650-199907000-00011

25. James TM, Greiner KA, Ellerbeck EF, Feng C, Ahluwalia JS. Disparities in
Colorectal Cancer Screening: A Guideline-Based Analysis of Adherence. Ethn
Dis (2006) 16(1):228–33.

26. Crawford ND, Jones CP, Richardson LC. Understanding Racial and Ethnic
Disparities in Colorectal Cancer Screening: Behavioral Risk Factor
Surveillance System, 2002 and 2004. Ethn Dis (2010) 20(4):359–65.

27. McAlearney AS, Reeves KW, Dickinson SL, Kelly KM, Tatum C, Katz ML,
et al. Racial Differences in Colorectal Cancer Screening Practices and
Knowledge Within a Low-Income Population. Cancer (2008) 112(2):391–8.
doi: 10.1002/cncr.23156

28. Blackman E, Ashing K, Gibbs D, Kuo Y-M, Andrews A, Ramakodi M, et al.
The Cancer Prevention Project of Philadelphia: Preliminary Findings
Examining Diversity Among the African Diaspora. Ethn Health (2021) 26
(5):659–75. doi: 10.1080/13557858.2018.1548695

29. Quick Facts: Philadelphia County, Pennsylvania. US Census Bureau (2015).
Available at: http://www.census.gov/quickfacts/table/RHI225215/
42101,00#headnote-js-a.

30. National Center for Health Statistics. National Health and Nutrition
Examination Survey 1999–2016 Survey Content Brochure (1999). Available
at: https://wwwn.cdc.gov/nchs/data/nhanes/survey_contents.pdf.

31. Centers for Disease Control and Prevention. 2011 Behavioral Risk Factor
Surveillance System Questionnaire (2011). Available at: https://www.cdc.gov/
brfss/questionnaires/pdf-ques/2011brfss.pdf.

32. Crosbie AB, Roche LM, Johnson LM, Pawlish KS, Paddock LE, Stroup AM.
Trends in Colorectal Cancer Incidence Among Younger Adults-Disparities by
Age, Sex, Race, Ethnicity, and Subsite. Cancer Med (2018) 7(8):4077–86. doi:
10.1002/cam4.1621

33. Ellis L, Abrahão R, McKinley M, Yang J, Somsouk M, Marchand L, et al.
Colorectal Cancer Incidence Trends by Age, Stage, and Racial/Ethnic Group
in California, 1990–2014. Cancer Epidemiol Biomarkers Prev (2018) 27
(9):1011–8. doi: 10.1158/1055-9965.EPI-18-0030

34. Singh GK, Siahpush M. All-Cause and Cause-Specific Mortality of
Immigrants and Native Born in the United States. Am J Public Health
(2001) 91(3):392–9. doi: 10.2105/AJPH.91.3.392

35. Laiyemo AO, Doubeni C, Pinsky PF, Doria-Rose VP, Bresalier R, Lamerato
LE, et al. Race and Colorectal Cancer Disparities: Health-Care Utilization vs
Different Cancer Susceptibilities. J Natl Cancer Inst (2010) 102(8):538–46. doi:
10.1093/jnci/djq068

36. Samadder NJ, Curtin K, Tuohy TMF, Rowe KG, Mineau GP, Smith KR, et al.
Increased Risk of Colorectal Neoplasia Among Family Members of Patients
With Colorectal Cancer: A Population-Based Study in Utah. Gastroenterology
(2014) 147(4):814–21.e5. doi: 10.1053/j.gastro.2014.07.006

37. Moghimi-Dehkordi B, Pourhoseingholi M, Vahedi M, Maserat E, Ghiasi S,
Fatemi S, et al. Risk of Colorectal Cancer in Relatives: A Case Control Study.
Indian J Cancer (2010) 47(1):27. doi: 10.4103/0019-509X.58855

38. Kimura A, Sin M-K, Spigner C, Tran A, Tu S-P. Barriers and Facilitators to
Colorectal Cancer Screening in Vietnamese Americans: A Qualitative Analysis.
J Cancer Educ (2014) 29(4):728–34. doi: 10.1007/s13187-014-0646-6

39. Rothman KJ, Greenland S, Lash TL. Modern Epidemiology. 3rd ed.
Philadelphia, Pennsylvania: Lippincott Williams & Wilkins (2008).
July 2021 | Volume 11 | Article 690718

https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/annual-cancer-facts-and-figures/2020/cancer-facts-and-figures-2020.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/annual-cancer-facts-and-figures/2020/cancer-facts-and-figures-2020.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/annual-cancer-facts-and-figures/2020/cancer-facts-and-figures-2020.pdf
https://doi.org/10.3322/caac.21590
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-facts-and-figures-for-african-americans/cancer-facts-and-figures-for-african-americans-2019-2021.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-facts-and-figures-for-african-americans/cancer-facts-and-figures-for-african-americans-2019-2021.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-facts-and-figures-for-african-americans/cancer-facts-and-figures-for-african-americans-2019-2021.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/cancer-facts-and-figures-for-african-americans/cancer-facts-and-figures-for-african-americans-2019-2021.pdf
http://www.pewresearch.org/wp-content/uploads/sites/3/2015/04/2015-04-09_black-immigrants_FINAL.pdf
http://www.pewresearch.org/wp-content/uploads/sites/3/2015/04/2015-04-09_black-immigrants_FINAL.pdf
https://doi.org/10.1177/107327481602300406
https://doi.org/10.1016/j.canep.2020.101709
http://www.aacrjournals.org
http://www.aacrjournals.org
https://doi.org/10.1158/1055-9965.EPI-18-0194
https://doi.org/10.1001/jama.2016.3332
https://doi.org/10.1001/jama.2016.6828
https://doi.org/10.1136/bmj.317.7158.559
https://doi.org/10.1136/bmj.317.7158.559
https://doi.org/10.1016/j.jclinepi.2012.09.008
https://doi.org/10.1093/jnci/djt117
https://doi.org/10.1007/s10620-015-3600-5
https://doi.org/10.3322/caac.21457
https://doi.org/10.1001/jama.2016.5989
https://doi.org/10.1002/cncr.21274
https://doi.org/10.1002/cncr.20276
https://doi.org/10.1001/archinte.168.12.1317
https://doi.org/10.1016/j.amepre.2013.10.023
https://doi.org/10.1158/1055-9965.EPI-07-2838
https://doi.org/10.1158/1055-9965.EPI-07-2838
https://doi.org/10.1097/00005650-199907000-00011
https://doi.org/10.1097/00005650-199907000-00011
https://doi.org/10.1002/cncr.23156
https://doi.org/10.1080/13557858.2018.1548695
http://www.census.gov/quickfacts/table/RHI225215/42101,00#headnote-js-a
http://www.census.gov/quickfacts/table/RHI225215/42101,00#headnote-js-a
https://wwwn.cdc.gov/nchs/data/nhanes/survey_contents.pdf
https://www.cdc.gov/brfss/questionnaires/pdf-ques/2011brfss.pdf
https://www.cdc.gov/brfss/questionnaires/pdf-ques/2011brfss.pdf
https://doi.org/10.1002/cam4.1621
https://doi.org/10.1158/1055-9965.EPI-18-0030
https://doi.org/10.2105/AJPH.91.3.392
https://doi.org/10.1093/jnci/djq068
https://doi.org/10.1053/j.gastro.2014.07.006
https://doi.org/10.4103/0019-509X.58855
https://doi.org/10.1007/s13187-014-0646-6
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


Blackman et al. Colorectal Cancer Screening in Philadelphia
40. Healthy People 2020 (2020). Available at: https://www.healthypeople.gov/
2020/data-search/Search-the-Data#srch=screening;topic-area=3513;hdisp=1.

41. May FP, Yang L, Corona E, Glenn BA, Bastani R. Disparities in Colorectal
Cancer Screening in the United States Before and After Implementation of the
Affordable Care Act. Clin Gastroenterol Hepatol (2020) 18(8):1796–804.e2.
doi: 10.1016/j.cgh.2019.09.008

42. Hawley ST, Volk RJ, Krishnamurthy P, Jibaja-Weiss M, Vernon SW, Kneuper
S. Preferences for Colorectal Cancer Screening Among Racially/Ethnically
Diverse Primary Care Patients. Med Care (2008) 46(9 Suppl 1):S10–6. doi:
10.1097/MLR.0b013e31817d932e

43. Palmer RC, Midgette LA, Mullan ID. Colorectal Cancer Screening Preferences
Among African Americans: Which Screening Test Is Preferred? J Cancer Educ
(2010) 25(4):577–81. doi: 10.1007/s13187-010-0081-2

44. Centers for Disease Control and Prevention (CDC), National Center for
Chronic Disease Prevention and Health Promotion and Division of Population
Health. Respondents Aged 50-75 Who Have Fully Met the USPSTF
Recommendation. Atlanta, GA: BRFSS Prevalence & Trends Data (2015).
Available at: https://nccd.cdc.gov/BRFSSPrevalence/rdPage.aspx?rdReport=
DPH_BRFSS.ExploreByTopic&irbLocationType=StatesAndMMSA&islClass=
CLASS04&islTopic=TOPIC52&islYear=2018&rdRnd=21524.

45. Daskalakis C, DiCarlo M, Hegarty S, Gudur A, Vernon SW, Myers RE.
Predictors of Overall and Test-Specific Colorectal Cancer Screening
Adherence. Prev Med (Baltim) (2020) 133. doi: 10.1016/j.ypmed.2020.106022

46. Shavers VL, Jackson MC, Sheppard VB. Racial/Ethnic Patterns of Uptake of
Colorectal Screening, National Health Interview Survey 2000-2008. J Natl
Med Assoc (2010) 102(7):621–36. doi: 10.1016/S0027-9684(15)30640-4

47. Waghray A, Jain A, Waghray N. Colorectal Cancer Screening in African
Americans: Practice Patterns in the United States. Are We Doing Enough?
Gastroenterol Rep (2016) 4(2):136–40. doi: 10.1093/gastro/gow005

48. O’Malley AS, Forrest CB, Mandelblatt J. Adherence of Low-Income Women
to Cancer Screening Recommendations. J Gen Intern Med (2002) 17(2):144–
54. doi: 10.1046/j.1525-1497.2002.10431.x

49. Scheid DC, Hamm RM, Ramakrishnan K, McCarthy LH, Mold JW.
Improving Colorectal Cancer Screening in Family Medicine: An Oklahoma
Physicians Resource/Research Network (OKPRN) Study. J Am Board Fam
Med (2013) 26(5):498–507. doi: 10.3122/jabfm.2013.05.120230

50. Klabunde CN, Lanier D, Nadel MR, McLeod C, Yuan G, Vernon SW.
Colorectal Cancer Screening by Primary Care Physicians. Recommendations
and Practices, 2006-2007. Am J Prev Med (2009) 37(1):8–16. doi: 10.1016/
j.amepre.2009.03.008

51. Triantafillidis JK, Vagianos C, Gikas A, Korontzi M, Papalois A. Screening for
Colorectal Cancer: The Role of the Primary Care Physician. Eur J
Gastroenterol Hepatol (2017) 29:e1–7. Lippincott Williams and Wilkins.
doi: 10.1097/MEG.0000000000000759

52. McQueen A, Bartholomew LK, Greisinger AJ, Medina GG, Hawley ST, Haidet
P, et al. Behind Closed Doors: Physician-Patient Discussions About Colorectal
Cancer Screening. J Gen Intern Med (2009) 24(11):1228–35. doi: 10.1007/
s11606-009-1108-4

53. Braun AL, Prati E, Martin Y, Dvorá̌k C, Tal K, Biller-Andorno N, et al.
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