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Colonoscopy Program
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Background: An inadequate supply of physicians who perform colonoscopies contributes to suboptimal
screening rates, especially among the underserved. This shortage could be reduced if primary care phy-
sicians perform colonoscopies. This purpose of this article is to report quality indicators from colonos-
copy procedures performed by family medicine physicians as part of a colorectal cancer prevention pro-
gram targeting uninsured, low-income individuals.

Methods: A grant-funded colorectal cancer screening program was implemented to increase access to
affordable colonoscopies for underinsured or uninsured residents of target counties while providing
colonoscopy training to family medicine resident physicians. Colonoscopies were performed or super-
vised by 4 board-certified family physicians. Data were collected between 2011 and 2014.

Results: A total of 1155 colonoscopies were performed on 1101 individuals over a 3-year period.
Cecal intubation rate was 96.25%. Adenoma detection rates among men and women >50 years old were
38.15% and 25.96%, respectively. There was 1 perforation, which was referred to a hospital, and 1 in-
stance of postprocedural bleeding, which spontaneously resolved.

Conclusions: Primary care physicians performing colonoscopies met the recommended quality indi-
cators set forth by the American Society for Gastrointestinal Endoscopy. (J Am Board Fam Med 2015;28:
713–721.)
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Colonoscopy is an endoscopic procedure with a
wide range of diagnostic and therapeutic indica-
tions and has become the most prevalent colorectal
cancer (CRC) screening method in the United

States.1,2 It is one of the screening modalities rec-
ommended by expert organizations such as the
American Cancer Society and the US Preventive
Services Task Force for routine CRC screening start-
ing at age 50.3–5 CRC usually results from malignant
transformation of adenomatous polyps that have re-
sided in the large intestine for approximately 5 to 10
years.6 Thus, removal of polyps at an early stage is
pivotal in CRC prevention.6 Colonoscopy has been
identified as the most sensitive and 1 of the 2 most
specific CRC screening modalities available.4 It is
regarded as the gold standard for CRC screening
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because it allows visualization of the entire colon with
simultaneous detection and removal of polyps during
the same procedure.7,8

Preference for either colonoscopy or fecal occult
blood test (FOBT), another CRC screening mo-
dality, varies among patients and providers. Some
studies have shown that both patients9,10 and phy-
sicians11,12 prefer colonoscopy over other recom-
mended CRC screening methods, whereas other
studies have shown a preference for FOBT or fecal
immunochemical testing (FIT).14 Over the past
decade, however, an increase in the use of screening
colonoscopies has been observed, and these
changes have contributed significantly to improved
adherence to CRC screening guidelines.12,15,16 Al-
though increased screening has been associated
with a decline in CRC incidence,17,18 CRC remains
the third most common cause of cancer mortality
when men and women are considered separately,
and the second most common cause of cancer mor-
tality for both men and women combined.19 It was
estimated that 132,700 new cases of CRC would be
diagnosed and 49,700 CRC-related deaths would
occur in 2015.20 The Centers for Disease Control
and Prevention estimates that CRC-related mor-
tality can be reduced by 60% if age-eligible adults
adhere to screening recommendations.21 Identify-
ing factors that hinder CRC screening is therefore
a critical aspect of developing strategies to reduce
or eliminate the impact of such obstacles to care.

Inadequate endoscopy capacity and insufficient
numbers of physicians who perform endoscopy
both contribute to suboptimal CRC screening
rates.22–26 An increased density of primary care
physicians and gastroenterologists in a given geo-
graphic region has been found to be inversely re-
lated to late-stage CRC diagnosis.27 Increasing the
number of physicians who provide colonoscopies
could improve CRC screening rates and reduce
both CRC incidence (through early adenoma de-
tection and removal) and later-stage diagnosis. The
quality indicators recommended by the American
Society for Gastrointestinal Endoscopy (ASGE)2

provide a benchmark for colonoscopy quality as-
sessment. Using these benchmarks, colonoscopies
performed by primary care physicians have pro-
duced results that are comparable to those of spe-
cialists.28 Therefore, equipping primary care phy-
sicians to provide colonoscopies could potentially
increase CRC screening rates. However, funds
needed to establish and equip clinical practices with

colonoscopy equipment and trained personnel can
be a challenge to the implementation of primary
care colonoscopy. This purpose of this article is to
report quality indicators from colonoscopy proce-
dures performed by family medicine physicians as
part of a CRC prevention program targeting unin-
sured, low-income individuals.

Methods
Setting
A university-affiliated family medicine center,
home to a family medicine residency training pro-
gram, has been conducting colonoscopies since
2004. The faculty physicians conducting and super-
vising the procedures are members of the American
Association for Primary Care Endoscopy and, col-
lectively, have 50 years of experience performing
endoscopy. Colonoscopy training has been a stan-
dard part of the residency program’s curriculum for
family medicine resident physicians since 2004.

The location for the current colonoscopy suite
was planned as a part of the clinical space build-out
of a procedure wing when the newly leased family
medicine center was opened in 2011. However, the
need for new colonoscopes and the cost of screen-
ing initially reduced the ability of the center to
effectively provide CRC surveillance to residents of
their target counties. In 2011, grant funds from the
Cancer Prevention and Research Institute of Texas
assisted the residency program in purchasing state-
of-the-art equipment, including 3 colonoscopes en-
abled with jet irrigation, an endoscopy tower (com-
puter and flat screen), an automatic endoscope
washer, and a Simbionix GI-Bronch endoscopy
simulator for training residency physicians under
various simulation scenarios that might be encoun-
tered during patient care. The grant-funded CRC
prevention program had 3 main objectives: (1) to
educate community members about CRC and
CRC screening recommendations, (2) to provide
free colonoscopies to uninsured or underinsured
residents of the target area, and (3) to provide
colonoscopy training to family medicine resident
physicians.

Target Population
The target area comprised 7 contiguous counties in
central Texas. One of the counties is suburban,
whereas 6 are rural. Between 2006 and 2011, 5 of
these counties had higher CRC incidence rates and
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4 had higher CRC mortality rates compared with
the state average. A community health assessment
in 2010 revealed that nearly three quarters of the
residents of the 7-county region were nonadherent
to CRC screening guidelines.29 To effectively
reach low-income and minority populations, bilin-
gual community health workers were employed to
provide culturally relevant community outreach
and patient navigation services.

Data Collection
All patients consented to participation using the
family medicine center’s consent agreement form.
Information on personal and family health history,
such as previous CRC screening and family history
of CRC, were collected using a questionnaire. In-
dications for the procedure were screening colono-
scopy for asymptomatic individuals over age 50,
individuals with a positive family history of adeno-
matous polyps or CRC, or symptoms concerning
for CRC.2,30 Patients were evaluated for history of
gastrointestinal bleeding, unexplained weight loss,
and abdominal pain. Patients with ulcerative colitis
or Crohn disease were referred to gastroenterolo-
gists for screening and surveillance. All patients
undergoing CRC screening who noted a history of
chronic diarrhea had random biopsies taken from the
colon. Postpolypectomy follow-up and after-cancer
surveillance practices were based on the consensus
guideline from the American Cancer Society, US
Multi-Society Task Force on Colorectal Cancer, and
the American College of Radiology.30

All data were stored in the clinic’s electronic
health record, and a de-identified data set was pro-
vided by the clinic’s information analyst to the
investigators. The use of a de-identified data set
from the colonoscopy procedures was approved by
the institution’s institutional review board (no.
2012-0583).

Sedation
Moderate sedation was used for all the colonoscopy
procedures. Sedation was supervised by faculty
physicians who were trained by endoscopy precep-
tors and obtained hospital privileges in moderate
sedation through successful completion of an on-
line credentialing module. Anesthesia was adminis-
tered by either the nursing director of the proce-
dure suite (a registered nurse who completed
moderate sedation training) or resident physicians
(who also completed moderate sedation training).

Patient vital signs, the electrocardiography/oxime-
try monitor, and level of consciousness were mon-
itored throughout the procedure. A licensed nurse
or medical assistant served as recorder. Moderate
sedation was achieved using fentanyl and midazo-
lam administration, starting with a test dose of 1
mg midazolam and 25 �g fentanyl, with subsequent
doses of either medication based on the patient’s
level of alertness (generally necessitating more
midazolam) or level of pain (generally leading to
additional fentanyl). Over the course of the grant,
our institution developed and required sedation
providers to pass an internal test that covers the
approved sedation policy.

Statistical Analyses
Contingency tables for select patient characteristics
by rural/urban residence were analyzed using �2 or
Fisher exact tests for categorical variables and t test
for age, which was a continuous variable. Because
of insufficient numbers, the race/ethnicity catego-
ries were condensed as white, black/African Amer-
ican, Hispanic/Latino, and other. The “other” cat-
egory comprised Asian, American Indian/Alaskan
Native, or Native Hawaiian/Pacific Islander. Sta-
tistical significance for these analyses was estab-
lished at P � .05. All analyses were conducted using
Stata 13.1 (StataCorp, College Station, TX).

In concordance with the ASGE recommenda-
tions for colonoscopy quality indicators, we calcu-
lated the cecal intubation rate, adenoma detection
rate, and average withdrawal time.2 Cecal intuba-
tion was determined by visualization of the appen-
diceal orifice, cecal trifolds, and ileocecal valve,
with or without intubation of the terminal il-
eum.2,31 Photographic documentation of land-
marks was performed for all procedures. Cecal in-
tubation rate was calculated by dividing the number
of procedures in which the cecum was attained by
the total number of procedures performed. Ade-
noma and adenocarcinoma detection rates were
calculated by dividing the total number of proce-
dures, where adenomas or carcinomas were de-
tected by the total number of procedures per-
formed. Adenoma detection rates for men and
women who are �50 years old also were calculated.

Results
Increased Access to Colonoscopies
Over the 3-year period, 1101 individuals received
1155 colonoscopies. The age of participants who
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received free colonoscopies ranged from 17 to 85
years, with a mean age of 54.7 years. Among those
older than 50 years, only about 36% had ever re-
ceived a previous CRC screening. Table 1 displays
the descriptive statistics of the patients by rural/
urban residence. Approximately 36% of patients
were rural residents. A higher proportion of urban
residents were Hispanic (43.74%), whereas a
higher proportion of rural residents were white
(46.75%) (P � �.0001). A higher proportion of
rural residents were uninsured compared with the
proportion of uninsured urban residents (86.58%
vs 68.48%; P � �.0001). Compared with urban
residents, a higher proportion of rural residents
reported a family history of adenomatous polyps or
cancers (33.23% vs 26.3%; P � .001). A higher
proportion of rural residents had been previously
screened for CRC using FOBT or FIT (24.90% vs
20.57%; P � .016), whereas a higher proportion of
urban residents had been screened for CRC using
colonoscopy (25.14% vs 22.04%; P � .044).
Among those who had a family history of CRC and
who were also older than age 50, compared with
rural residents, urban residents were more likely to
report having a previous CRC screening using
colonoscopy (45.74% vs 28.26%; P � .036).

Quality Indicators: C-STEP Compared with ASGE
Recommendations
Information on cecum attainment, adenoma detec-
tion, and withdrawal time were missing for 89
(7.7%), 79 (6.9%), and 132 procedures (11.4%),
respectively. Table 2 shows the quality indicator
results in comparison to ASGE recommendations.
All quality indicators met or exceeded the ASGE
recommendations: cecal intubation rate was
96.25%, average withdrawal time was 18.44 min-
utes, and overall adenoma detection rate was
27.3%. A total of 840 colonoscopies were per-
formed on those who were age 50 and older; 570
and 270 of these procedures were performed on
women and men, respectively. Adenoma detection
rates among men and women �50 years old were
38.15% and 25.96%, respectively. The adenocarci-
noma detection rate was 1.49%. Of the 11 individ-
uals who received a diagnosis of CRC, 9 were rural
residents (P � .003). There was one case of intes-
tinal perforation, which was recognized during the
procedure; the patient was promptly transferred to
a nearby hospital and received adequate care.
There was one reported case of postpolypectomy

bleeding, which resolved spontaneously; thus the
incidence of postpolypectomy bleeding was 0.09%.
One patient had sustained hypotension and hypoxia
requiring the administration of reversal agents,
which resulted in recovery without needing assisted
ventilation.

Discussion
This study is based on an innovative strategy, that
is, a partnership between a funding agency, an ac-
ademic institution, and community organizations,
resulting in access to colonoscopy for uninsured
patients and enhanced endoscopy training oppor-
tunities for family medicine residents. Our results
are consistent with those of previous studies in
reporting that quality indicators from colonosco-
pies conducted by primary care physicians are com-
parable to those performed by specialists28,31–34

with respect to meeting the recommendations of
the ASGE for safe and effective endoscopic surveil-
lance for CRC.2,35

It is estimated that approximately 50% of colon
cancers are located in the ascending or proximal
part of the transverse colon and therefore cannot be
detected by flexible sigmoidoscopy.6 It is recom-
mended that individuals who have a positive
FOBT/FIT receive a colonoscopy.4 Therefore,
colonoscopy occupies a critical role in CRC pre-
vention and early detection. Using National Health
Interview Survey data, Haas et al22 found that in-
creased availability of physicians who perform
colonoscopies was associated with an increased
number of screening colonoscopies performed.
Haas et al also reported that living in counties with
diminished capacity for colonoscopy had a mar-
ginal association with increased late-stage CRC at
the time of diagnosis. Minority populations are
more likely to reside in areas with an inadequate
supply of gastroenterologists,22,36 and there is a
persistent shortage of specialists, including gastro-
enterologists, in rural areas.33,37 Based on the above
findings, minority and rural populations could be at
increased risk for late-stage CRC diagnosis and
poorer outcomes.

The finding in our study that rural residents
were less likely to have been previously screened
using colonoscopy, even among those who had a
positive family history of CRC, could be a result of
inadequate access to colonoscopy facilities in rural
areas. We also found that most of the cancers were
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Table 1. Descriptive Statistics of Select Patient Characteristics by Rural/Urban Residence

Urban (n � 706) Rural (n � 389) Total (n � 1095) P Value

Mean age (years) 64.47 35.53 .57
Sex .644

Female 497 (70.40) 279 (71.72) 776 (70.87)
Male 209 (29.60) 110 (28.28) 319 (29.13)

Race/ethnicity .000
White 191 (27.48) 180 (46.75) 371 (34.35)
Black/African American 165 (23.74) 81 (21.04) 246 (22.78)
Hispanic/Latino 304 (43.74) 113 (29.35) 417 (38.61)
Other 35 (5.04) 11 (2.86) 46 (4.26)

Health insurance .000
No 478 (68.48) 329 (86.58) 807 (74.86)
Yes 220 (31.52) 51 (13.42) 271 (25.14)

Family history of adenomatous polyps or cancer
No 336 (70.15) 188 (58.93) 524 (65.66)
Yes 126 (26.30) 106 (33.23) 232 (29.07)
Unknown/don’t know 17 (3.55) 25 (7.84) 42 (5.26)

Previous CRC screening using any test for among those above age 50
No 338 (64.38) 184 (58.79) 522 (62.29)
Yes 184 (35.05) 116 (37.06) 300 (35.80)
Unknown/don’t know 3 (0.57) 13 (4.15) 16 (1.91)

Previous colonoscopy among those above age 50 .044
No 384 (73.14) 230 (73.48) 614 (73.27)
Yes 132 (25.14) 69 (22.04) 201 (23.99)
Unknown/don’t know 9 (1.71) 14 (4.47) 23 (2.74)

Previous Fecal Occult Blood Test (FOBT)/Fecal Immunochemical
Test (FIT) among those above age 50

.016

No 264 (75.43) 168 (66.40) 432 (71.64)
Yes 72 (20.57) 63 (24.90) 135 (22.39)
Unknown/don’t know 14 (4.00) 22 (8.70) 36 (5.97)

Previous CRC screening among those aged �50 years who have a
positive family history

No 35 (37.23) 44 (47.83) 79 (42.47)
Yes 58 (61.70) 44 (47.83) 102 (54.84)
Unknown/don’t know 1 (1.06) 4 (4.35) 5 (2.69)

Previous colonoscopy among those aged �50 years who have a
positive family history

No 47 (50.00) 62 (67.39) 109 (58.60)
Yes 43 (45.74) 26 (28.26) 69 (37.10)
Unknown/don’t know 4 (4.26) 4 (4.35) 8 (4.30)

Previous FOBT/FIT among those age 50 and above who have a
positive family history

.353

No 58 (62.37) 51 (57.30) 109 (59.89)
Yes 30 (32.26) 28 (31.46) 58 (31.87)
Unknown/don’t know 5 (5.38) 10 (11.24) 15 (8.24)

Procedure results
Precursors .50

No 499 (73.82) 283 (72.01) 782 (73.15)
Yes 177 (26.18) 110 (27.99) 287 (26.85)

Cancer .003
No 674 (99.70) 384 (97.71) 1058 (98.97)
Yes 2 (0.30) 9 (2.29) 11 (1.03)

Data are n (%) unless otherwise indicated.
CRC, colorectal cancer; FOBT, fecal occult blood test; FIT, fecal immunochemical testing.
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detected among rural residents, which could be a
result of inadequate prior access to screening and
could suggest a need to improve the availability of
CRC surveillance options for rural residents. How-
ever, further studies are needed to ascertain the
availability of health care providers who are able to
perform colonoscopies in our target counties and
whether this is associated with inadequate screen-
ing adherence and detection at an advanced stage.

Office-based screening and surveillance colono-
scopies have been found to be efficient, with quality
indicators comparable to those performed in a hos-
pital.38 Office-based colonoscopies are also a viable
strategy for reducing long wait times for hospital-
based colonoscopies.38 Increasing the capacity of
primary care physicians to perform colonoscopies
could reduce delays in procedure scheduling.
Delays in scheduling have been found to hinder the
receipt of colonoscopy following positive
FOBT.26,31 Patients39 and physicians26 also iden-
tify delays as contributory to nonadherence to
colonoscopy referral. Incorporating colonoscopy
into primary care practices may have the added
benefit of ensuring continuity of care, decreasing
costs to patients, and decreasing transportation
barriers (including travel time).40 Because a per-
sonal physician’s recommendation is a strong pre-
dictor of CRC screening,41–44 and trust in a pri-
mary care physician is also associated with CRC
screening compliance,13 primary care colonoscopy
has great potential for decreasing CRC incidence

and mortality. However, relatively few primary
care physicians perform colonoscopies,23 and only a
fraction of family medicine residencies train resi-
dents to conduct colonoscopies.41

We found that quality indicators from these
primary care colonoscopies met or even exceeded
ASGE recommendations and that this program en-
hanced overall access to colonoscopies for CRC
screening for underserved patients. Endoscopy fa-
cilities affiliated with primary care residency pro-
grams could be another strategic way of increasing
colonoscopy capacity. It has been reported that
primary care residents who were trained to perform
endoscopic procedures in a family medicine center
are more likely to apply for credentialing to per-
form colonoscopies compared with those trained
by specialists or in surgery clinics.45

An important goal of our CRC prevention pro-
gram was to expand access to screening colonos-
copy for low-income and uninsured residents. To
achieve this purpose, partnerships were leveraged
or developed between the residency program, the
school of public health, local organizations, and safe-
ty-net health care providers that predominantly serve
uninsured residents of the target counties. Self-refer-
rals and referrals by health care providers were en-
couraged. Community outreach and community ed-
ucation were provided by community health workers.
This enabled the participating physicians to focus on
clinical management and performing the procedures.

Although the cost associated with colonoscopy
programs could be a hindrance to primary care
colonoscopy, this limitation could be resolved in
part through strategic partnerships, similar to the
one described here. The strategic partnership be-
tween the family medicine center and the funding
agency provided the residency program with funds
to purchase equipment needed for training. The
school of public health was responsible for grant
administrative requirements and outreach to in-
form community members and health care provid-
ers about the available services. This resulted in
limited interference with clinical activities, and thus
the physicians were able to focus on clinical man-
agement and performing the procedures. Such
partnerships should be explored by other primary
care residency programs. Collaborations between
primary care residency programs that cannot afford
to implement colonoscopy training and those who
have colonoscopy training programs should also be
explored as a cost-effective approach to colonos-

Table 2. Quality Indicators of Colonoscopy Procedures

Texas C-STEP
ASGE

Recommendation

Cecum attained, n (%) 1066 (96.25) �95%
Adenoma detection rate

among men and
women �50 years
old, n (%)

840 (29.59)

Adenoma detection rate
among women �50
years old, n (%)

570 (25.70) �15%

Adenoma detection rate
among men �50
year, n (%)

270 (38.18) �25%

Mean total withdrawal
time (minutes)

1023 (18) �6 minutes

Perforation rate 1155 (1 in 1155) 1 in 1000
Post polypectomy

bleed, n (%)
1155 (0.17) �1%

ASGE, American Society for Gastrointestinal Endoscopy;
C-STEP, Cancer Screening, Training, Education and Program.
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copy training in primary care residency programs.
Endoscopy centers that serve more than 1 primary
care practice could also reduce or eliminate the
barrier of cost for physicians who cannot afford to
purchase colonoscopy equipment.46 Proactively in-
creasing access to colonoscopy training among pri-
mary care physicians who belong to or serve mi-
nority groups should also be considered. This is
highlighted in a study by Xirasagar et al,46 which
found that, following colonoscopy training of Afri-
can American primary care physicians, colonoscopy
screening rates among African American patients in
their practice increased, compared with both prac-
tice screening rates before training and screening
rates of African American patients of primary care
physicians in the area who were not trained in
colonoscopy.

Limitations
The study had several limitations. First, it was con-
ducted at 1 family medicine residency center;
therefore, study findings might not be generaliz-
able to other residency programs. In addition, this
study is based on a program focused on colonos-
copy training and could potentially bias resident
physicians to recommending colonoscopy as the
only screening modality. Despite these limitations,
our study findings indicate that primary care
colonoscopy in a family medicine residency
achieves quality standards that are comparable to
those of specialists and expands access to endoscopy
training for resident physicians.

Conclusion
According to the Centers for Disease Control and
Prevention, �30,000 CRC-related deaths could be
prevented annually if everyone aged 50 and older
adhered to screening guidelines.21 Approximately
28 million Americans are not up to date with CRC
screening,21 despite increased recommendation for
CRC screening by primary care physicians.12 Fur-
thermore, it is projected that the increased influx of
newly insured individuals into the health care sys-
tem as a result of the Affordable Care Act will
increase the demand for gastroenterology ser-
vices,47 further decreasing endoscopy capacity.
This situation may further pose a challenge to
achieving the Healthy People 2020 screening target
for CRC. It is therefore important to implement
colonoscopy training in primary care residency

programs as means of increasing the number of
trained physicians who can perform colonoscopies.
Since primary care physicians are more likely to
practice in rural and less affluent areas than their
specialist counterparts,48,49 training and equipping
primary care physicians to perform colonoscopies
should be explored as means of increasing colono-
scopy capacity, especially among underserved pop-
ulations.
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