Screening Colonoscopies by Primary Care

Physicians:

Thad Wilkins, MD'

Bruce LeClair, MD, MPH!
Mark Smolkin, MS?

Kathy Davies, MLS*

Andria Thomas, PhD'

Marcia L. Taylor, MD, MSCR*

Scott Strayer, MD, MPH’

'Department of Family Medicine, Medical
College of Georgia, Augusta, Georgia

2Department of Public Health Sciences,
University of Virginia Health System,
Charlottesville, Virginia

3Department of Education and Informa-
tion Services, Medical College of Georgia,
Augusta, Georgia

‘Lexington Medical Center, Lexington,
South Carolina

*Department of Family Medicine, Univer-

sity of Virginia Health System, Charlottes-

ville, Virginia

kil

MORE ONLINE

www.annfammed.org

Conflicts of interest: The authors declare no poten-
tial, perceived, or real conflict of interest.

CORRESPONDING AUTHOR

Thad Wilkins, MD

Medical College of Georgia, HB-4031
Augusta, GA 30912
twilkins@mcg.edu

A Meta-Analysis

ABSTRACT

PURPOSE There is currently too few endoscopists to enact a national colorectal
cancer screening program with colonoscopy. Primary care physicians could play
an important role in filling this shortage by offering screening colonoscopy in
their practice. The purpose of this study was to examine the safety and effective-
ness of colonoscopies performed by primary care physicians.

METHODS We identified relevant articles through searches of MEDLINE and
EMBASE bibliographic databases to December 2007 and through manual
searches of bibliographies of each citation. We found 590 articles, 12 of which
met inclusion criteria. Two authors independently abstracted data on study and
patient characteristics. Descriptive statistics were performed. For each outcome
measure, a random effects model was used to determine estimated means and
confidence intervals.

RESULTS We analyzed 12 studies of colonoscopies performed by primary care
physicians, which included 18,292 patients (mean age 59 years, 50.5% women).
The mean estimated adenoma and adenocarcinoma detection rates were 28.9%
(95% confidence interval [Cl], 20.4%-39.3%) and 1.7% (95% Cl, 0.9%-3.0%),
respectively. The mean estimated reach-the-cecum rate was 89.2% (95% Cl,
80.1%-94.4%). The major complication rate was 0.04% (95% Cl, 0.01%-0.07%);
no deaths were reported.

CONCLUSIONS Colonoscopies performed by primary care physicians have qual-
ity, safety, and efficacy indicators that are comparable to those recommended
by the American Society of Gastrointestinal Endoscopy, the American College of
Gastroenterology, and the Society of American Gastrointestinal Endoscopic Sur-
geons. Based on these results, colonoscopy screening by primary care physicians
appears to be safe and effective.

Ann Fam Med 2009;7:56-62. DOI: 10.1370/afm.939.

INTRODUCTION

olorectal cancer'* is the third most common cancer and second

leading cause of cancer mortality in the United States.” Guide-

lines recommend colonoscopy as a suitable screening method,'*¢7
and evidence is increasing that colonoscopy may be the most cost-effec-
tive approach.?*'* As a result, the demand for screening colonoscopy is
rapidly growing. The resources needed to screen every eligible person
using colonoscopy do not currently exist in the US medical system, how-
ever,"” and fewer than one-third of those who are eligible for colonoscopy
are screened.?'®

There has been a recent call for monitoring quality indicators in endos-

copy to support continuous quality improvement among endoscopists.
Proposed measures for quality include reach-the-cecum rates, adenoma
detection rates, advanced adenoma detection rates, and withdrawal
times.'*'”'8 In the United States, a comprehensive task force of the Ameri-
can Society of Gastrointestinal Endoscopists and the American College of
Gastroenterology has recommended acceptable standards for these qual-
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ity measures based on a comprehensive review of the
literature.” In the United Kingdom, the Joint Advisory
Group on Gl Endoscopy (JAG) established standards for
colonoscopies regardless of specialty. These standards
state that a colonoscopist perform at least 150 colonos-
copies during training, perform 150 colonoscopies annu-
ally, and have a reach-the-cecum rate of at least 90%.2°

No systematic data are available that document the
safety and efficacy of primary care physicians in per-
forming screening colonoscopies. The purpose of this
study was to perform a systematic review and meta-
analysis of studies that evaluated the quality and safety
of screening colonoscopies performed by primary care
physicians.

METHODS

Data Sources and Searches
A literature search was conducted in MEDLINE from
1966 to December 2007 and EMBASE from 1974 to
December 2007 to retrieve all articles addressing colo-
noscopy performed by primary care physicians. To
ensure complete retrieval of information, the search
topics were expanded to include the practice of pri-
mary care physicians, family physicians, internists, and
colorectal cancer. The primary care concept would thus
include all clinical care settings, such as private practice,
hospital, and rural physicians. MeSH terms and the
search strategy are listed in the Supplemental Appendix,
available online at http://www.annfammed.org/cgi/
content/full/7/1/56/DC1. Reference lists of included
studies were systematically reviewed for additional
studies. In addition, researchers and experts belonging
to a listserv of primary care endoscopists were asked to
provide lists of relevant studies and unpublished studies.

Study Selection

A study was included in the meta-analysis if it reported
on colonoscopies performed by primary care physi-
cians, defined as family physicians, internists, obstetri-
cians and gynecologists, and general practitioners. The
studies included retrospective cohort studies as well

as 1 case-control study. Studies were excluded if they
were nonclinical or did not provide outcome data on
the colonoscopies or if the colonoscopies were not per-
formed by primary care physicians. All potentially eli-
gible trial reports were read by 2 authors of this study
(TW., B.L.), and disagreements concerning eligibility
were resolved by discussion.

Data Extraction and Quality Assessment

Two of the authors (TW., B.L.) independently
reviewed each study and extracted the study and
patient characteristics. These characteristics included

patient demographics, adenoma and adenocarcinoma
detection rates, reach-the-cecum rates, use of seda-
tion, training of endoscopists, and major complications,
including death, perforation, and bleeding.

Data Synthesis and Analysis
Although many studies in our series involved more
than 1 colonoscopist, most did not report outcomes
by the individual colonoscopist; instead, they reported
only aggregate outcomes. Initial examination for the
presence of heterogeneity in reach-the-cecum rate
across studies was performed using the ¥ test of asso-
ciation. For each of 4 binomially distributed outcomes
(reach-the-cecum rates for both sedated and unsedated
patients, adenoma detection rates, and adenocarcinoma
detection rates), we fit logistic regression models using
the GLIMMIX procedure in SAS 9.1 (SAS Institute,
Cary, North Carolina). Each model included an inter-
cept and study factor, with the study factor (repre-
senting each of the 12 included studies) treated as a
random effect. This random effects modeling enabled
assessment of the between-study variability for each
outcome and accounted for differences in the number
of procedures per study to obtain an overall estimate
for each outcome measure. Predicted values obtained
from each model were transformed using this proce-
dure to provide both overall and study-specific esti-
mated success rates and 95% confidence intervals (Cls).
Quality scores, such as Jadad score, have been used
in the meta-analysis of randomized clinical control tri-
als.?! No quality score has been developed for the use
of nonrandomized studies, however, and the use of
quality scores in meta-analysis of observational studies
is controversial and may lack proven validity.?> Accord-
ingly, no quality scores were computed for the individ-
ual studies. We did, however, adhere to the guidelines
for reporting meta-analysis of observational studies in

epidemiology (MOOQOSE guidelines).?

RESULTS

Our search found 590 potentially eligible trials. We
subsequently excluded 578 trials for the following
reasons: 140 were for colorectal cancer screening in
general; 121 were not specific to colonoscopy: and the
remaining 317 studies met other criteria for exclusion,
such as resident education in colonoscopy, patient
compliance with screening recommendations, and the
capacity to perform colonoscopy. Figure 1 displays the
search results and study flow diagram. The analysis
therefore included 12 trials. There were 11 retrospective
cohort studies and 1 case-control study. Table 1 sum-
marizes the study characteristics. No randomized trials,
systematic reviews, or meta-analysis were identified.
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Table 2 summarizes the results of the analysis.
These 12 studies included a pooled sample size of
18,292 patients. The mean age was 59 years, and
50.5% were women. Using the random effects mod-
els, the estimated mean adenoma detection rate was

Figure 1. Search results and study flow diagram.

Abstracts reviewed
(n=590)

Abstracts excluded (n = 578)
Colorectal cancer screening in general: 140
Not specific to colonoscopy: 121
Diagnostic pathway: 48

General cancer prevention: 39
Physician follow-up or referral: 30

Y

Training of residents in colonoscopy: 28
Commentary or editorial: 21
Other®: 151

\ 4

Articles abstracted
and included in review
n=12)

28.9% (95% CI, 20.4%-39.3%) and the estimated
mean adenocarcinoma rate was 1.7% (95% CI, 0.9%-
3.0%). The estimated mean reach-the-cecum rate was
89.2% (95% CI, 80.1%-94.4%). A X test of association
found that reach-the-cecum rates varied significantly
between the studies (P <.001). Figures 2 and 3 display
the forest plots of adenoma detection rates and reach-
the-cecum rates. No deaths were reported in any

of the studies. There were 4 patients with bleeding
complications and 3 patients with colonic perforations,
resulting in a major complication rate of 0.04% (95%
Cl, 0.01%-0.07%).

Funnel plots (Supplemental Figures 1-3, available
online at http://www.annfammed.org/cgi/content/
full/7/1/56/DC1) were generated for adenoma
and adenocarcinoma detection rates and reach-the-
cecum rates. There was a mostly symmetric distribu-
tion in the funnel plots for adenoma detection rates
and reach-the-cecum rates, indicating an absence of
publication bias. That the funnel plot for adenocarci-
noma detection rates is less symmetric may indicate
the presence of publication bias for this outcome.

conscious sedation, patient characteristics, learning effect on the number of
procedures, colon cancer treatment, genetics of colon cancer.

#Includes patient compliance with screening, capacity to perform colonoscopy,

DISCUSSION

It has been suggested that 90% or more of all colo-
noscopies should reach-the-cecum and that it should
increase to 95% or higher when the indication is for

Table 1. Summary of Studies

No. of No. of Average Age, Study
Study, Year Colonoscopies  Colonoscopists  y (Range) % Female  Setting Design
Godreau, 1992 157 1 58 (range not 57.1 us family practice Cohort
reported)
Rodney et al,?> 1993 293 1 67 (range not 60.6 us family practice Cohort
reported)
Hopper et al,?® 1996 1,048 1 57 (14-91) 41.3 us family practice Cohort
Harper et al,?” 1997 309 2 Not reported Not reported us family practice Case-control
Pierzchajio et al,?® 751 1 53.8 (range 62.5 us family practice Cohort
1997 not reported)
Carr et al,?° 1998 250 1 67.4 (range not 61.6 us family practice Cohort
reported)
Kirby,>* 2004 616 1 58 (range not Not reported ~ Canadian general Cohort
reported) practitioner
Edwards and 200 4 62 (16-90) 45.5 us family practice Cohort
Norris,>' 2004
Newman et al,* 731 2 62.7 (20-92) 51.6 U.S. family practice Cohort
2005
Strayer,** 20052 250 4 57.1 (range not 50.4 us family practice Cohort
reported)
Cotterill et al,** 324 2 Not reported Not reported  Canadian family practice Cohort
2005
Lloyd,* 20062 13,363 53 Not reported Not reported  US multispecialty primary Cohort
care endoscopy center
Total 18,292 73 59 50.5

2 Additional information about this study was provided by the author.
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Table 2. Estimated Rates of Colonoscopy Quality Outcomes Using Random Effects Modeling
Estimated Estimated Bleeding
Estimated Adenocarcinoma  Reach-the-Cecum Not
Adenoma Detection  Detection Rate  Rate (All Patients) Requiring
Study, Year Rate (95% Cl) (95% Cl) (95% Cl) Perforations®  Transfusion?
Godreau,?* 1992 51.7 (44.0- 59.3) 2.2 (0.9-5.7) 83.2 (76.6- 88.2) 0 0
Rodney et al,> 1993 8.8 (6.1- 12.5) 2.0 (0.9- 4.2) 48.7 (43.1- 54.4) 0 0
Hopper et al,?® 1996 43.7 (40.7- 46.7) Not reported 74.8 (72.1- 717.3) 0 0
Harper et al?’, 1997 20.9 (16.8- 25.8) 3.5 (2.0- 6.1) 87.1 (82.9- 90.4) 0 0
Pierzchajio et al,2 1997 24.7 (21.7- 27.9) 0.6 (0.3- 1.4) 91.4 (89.2- 93.2) 0 0
Carr et al,21998 33.4 (27.9- 39.5) 1.9 (0.8- 4.2) 82.2 (77.0- 86.4) 0 1
Kirby,*° 2004 16.8 (14.0- 19.9) 2.3 (1.4- 3.8) 80.1 (76.8- 83.1) 0 0
Edwards and Norris,*' 2004 22.8 (17.6- 29.0) 2.3 (1.0-5.2) 96.1 (92.4- 98.0) 0 0
Newman et al,* 2005 32.5 (29.2- 36.0) 0.9 (0.5- 1.9) 92.7 (90.6- 94.4) 0 1
Strayer,”* 2005° 51.3 (45.1- 57.3) 0.8 (0.3- 2.6) 94.6 (91.1- 96.7) 0 0
Cotterill et al,** 2005 23.9 (19.6- 28.8) 0.7 (0.2- 2.2) 94.0 (90.9- 96.1) 0 0
Lloyd,* 2006° 38.0 (37.2- 38.8) 5.0 (4.6- 5.4) 98.4 (98.2- 98.6) 3 2
Total 28.9 (20.4- 39.3) 1.7 (0.9- 3.0) 89.2 (80.1- 94.4) 3 4
Cl = confidence intervals.
Note: rates and 95% Cls calculated using random effect model.
* Raw data shown.
b Additional information about this study was provided by the author.

colorectal cancer screening.'”3° The reported experi-
ence in practice varies. In 1 series of 6 gastroenterol-
ogy fellows who were in their last 7 months of training
and who had already performed a mean of 328 colo-
noscopies, the reach-the-cecum rate was 86% (range,

Training of Endoscopists

Endoscopist completed 86 flexible sigmoidoscopies with biopsy then attended a continu-
ing medical education workshop. He was proctored for 13 colonoscopies

Trained in sigmoidoscopy then began performing colonoscopy after 300 sigmoidoscopies

Completed a didactic course

One endoscopist “trained” by gastroenterologist and general surgeon and other endosco-
pist “trained” by general surgeon and family physician

Completed 700 flexible sigmoidoscopies then attended a didactic course on colonoscopy.
He was precepted for 80 colonoscopies

Attended colonoscopy continuing medical education course then completed 11 proctored
colonoscopies with 5 polypectomies. Proctored by a family physician

Completed 30 supervised colonoscopies as part of a general surgery residency training
program

Three physicians were trained in family medicine residency programs. One of these phy-
sicians proctored the oldest physician until he was proficient in colonoscopy.

Trained in a family medicine residency program. Attended a continuing medical educa-
tion course. Proctored by a gastroenterologist

All physicians trained in flexible sigmoidoscopy during family medicine residency. One
physician proctored in colonoscopy by general surgeon. This physician trained the
other physicians in colonoscopy

One physician was trained in residency program. Training was not reported for the other
physician

Training was variable. Physicians proctored by a variety of specialists to include family
physicians, internists, general surgeons, gastroenterologists

73%-93%).%° The reach-the-cecum rate for the attend-
ing endoscopist performing the colonoscopies without
a fellow was 97%. In 2003 another series reported on
17,868 colonoscopies by 69 "fully trained” endosco-
pists in 7 hospital centers in North America.?” In this

study, the median cecal intubation rate
was 88% (interquartile range, 83%-91%).
Only 55% of endoscopists achieved a
mean cecal intubation rate of more than
90%, and for 9% of endoscopists the
rate was less than 80%. In a prospec-
tive analysis of 13,580 colonoscopies
performed by surgical endoscopists, the
reach-the-cecum rate was 92%.°®

We found an overall reach-the-cecum
rate of 89.2% (95% CI, 80.1%-94.4%)
with colonoscopies performed by pri-
mary care physicians. In a sensitivity
analysis, we recalculated the preceding
values for several different subgroups.
Most colonoscopies now involve the use
of conscious sedation. If only sedated
colonoscopies are included, the reach-
the-cecum rate rises to 90.5% (95% CI,
83.1%-94.8%). One study was an outlier
with a reach-the-cecum rate of only
48.7%. This study involved cases col-
lected between 1985 and 1990, much
earlier than the other studies, and the
poor results may have been due to lesser
technology or older techniques. If this
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Figure 2. Forest plot of adenoma detection rates.
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Figure 3. Forest plot of reach-the-cecum rates.
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study is excluded, the overall reach-the-cecum rate is
92.0% (95% Cl, 86.7%-95.3%).

The adenoma detection rate is an important quality
indicator for the effectiveness of colonoscopy because
the goal of colonoscopy is to detect neoplastic lesions
and remove polyps. The estimated adenoma detection
rate in our meta-analysis is 28.9% (95% CI, 20.4%-
39.3%). If one study (an outlier with adenoma detection
rate of 8.8%) is excluded, the adenoma detection rate
increases to 31.7% (95% CI, 24.0%-40.7%). This detec-
tion rate is within the recommended rates by the Task-
force on Quality in Endoscopy."” Practice variability is
also found among specialists, however. There are dis-
parities in detection rates among gastroenterologists in
private practice (9.4% to 32.7%) and those in academic
practice (25% to 40%).""” The adenoma detection rate
has been reported as 34.2% by surgical endoscopists.>®

The complication rates for colonoscopy in this
series were well within suggested quality indicators."”
The overall bleeding risk for postpolypectomy bleed-
ing should be less than 1%, and most instances can be
managed nonoperatively.'” Available data suggest that
perforation rates should be less than 0.2% overall or
0.1% in screening colonoscopies.'” There were 7 major
complications in the 18,292 colonoscopies in this series
(0.04%). Four complications (0.02%) involved bleeding
from a polypectomy site. These patients were man-
aged nonoperatively and were electively hospitalized
overnight. Transfusion was not required in these cases.
In this series 3 perforations occurred (0.02%). The first
perforation was diagnosed at the time of the colonos-
copy and was managed without surgery. The other 2
perforations were repaired surgically: 1 perforation was
identified at the time of the colonoscopy, and the other
perforation was identified 1 week after the procedure.
There were no deaths.

There are several limitations to our review. Most
colonoscopies were performed by family physicians;
other primary care specialties may have been under-
represented in our search strategy. There may have
been publication bias that affected our primary out-
comes; however, we contacted experts in the field for
unpublished studies to supplement our search. Addi-
tionally, our funnel plots were symmetric for adenoma
detection rates and reach-the-cecum rates, indicating
an absence of publication bias for these outcomes.

Our results apply to primary care physicians who had
colonoscopy training and are not generalizable to all
primary care physicians. Colonoscopy training varied
considerably among studies and was inconsistently
reported. Training included self-study, didactic courses,
continuing medical education courses, model training,
and proctored procedures by mostly general surgeons
or occasionally by family physician endoscopists and

rarely by gastroenterologists. Most studies did not
report the numbers of colonoscopies completed dur-
ing training. Because this study is a meta-analysis of
case-control and cohort studies, the results are subject
to the limitations of these types of studies, including
lack of randomization and possibility for confounding
variables. Our comprehensive search of the literature,
however, found only observational study data, and no
randomized clinical control trial was found.

Patient preference, cost, and other factors (eg,
comorbidities, life expectancy) should be considered
when contemplating a population-based colorectal
cancer screening program. Although there appears to
be a national move toward colonoscopy as the pre-
ferred method for colorectal cancer screening, other
modalities remain acceptable screening methods. Yet,
less than one-third of the US population is currently
completing recommended colorectal cancer screen-
ing tests of any kind, and even fewer are screened by
colonoscopy. Currently, there are insufficient numbers
of endoscopists in the United States to implement a
full-scale national screening program. With slightly
more than 12,000 board-certified gastroenterologists
in the United States, the capacity for a national endo-
scopic colorectal cancer screening program is limited.
Any national screening program should consider all
available and proven modalities for screening, eg, fecal
occult blood tests.

Colonoscopies performed by primary care physi-
cians are safe and effective. Quality indicators are well
within the range of published literature for those per-
formed by specialists and the parameters recommended
by expert consensus. With the current need for greater
access to colorectal cancer screening and the grow-
ing body of evidence for colonoscopy as the screening
modality of choice, primary care physicians trained in
colonoscopy can play a fundamental role in providing
access to colonoscopy for colorectal cancer screening.

To read or post commentaries in response to this article, see it
online at http://lwww.annfammed.orgl/cgilcontent/full/7/1/56.

Key words: Colonoscopy; colorectal cancer; physicians, family; inter-
nist; general practitioners; primary care physicians; primary health
care; mass screening

Submitted: January 17, 2007; submitted, revised, July 25, 2008;
accepted August 4, 2008.

The results of this study have been presented at the North American
Primary Care Research Group meeting, October 2006.

Funding support: For the academic year of 2006, part of Dr Taylor's
time was supported by a grant from Health Resources and Services
Administration Academic Units (grant 2 D12 HP 00023-04) while at the
Medical University of South Carolina, Charleston, South Carolina.

ANNALS OF FAMILY MEDICINE + WWW.ANNFAMMED.ORG + VOL. 7, NO. 1 + JANUARY/FEBRUARY 2009

~e g™



SCREENING COLONOSCOPIES

References

1.

w

ul

)

American Academy of Family Physicians (AAFP). Summary of Rec-
ommendations for Clinical Preventive Services. Rev 6.0. Leawood, KS:
American Academy of Family Physicians (AAFP); 2005

. Pignone M, Rich M, Teutsch SM, Berg AO, Lohr KN. Screening

for colorectal cancer in adults at average risk: a summary of the
evidence for the US Preventive Services Task Force. Ann Intern Med.
002;137(2):132-141,

. Rex DK, Johnson DA, Lieberman DA, Burt RW, Sonnenberg A.

Colorectal cancer prevention 2000: screening recommendations
of the American College of Gastroenterology. American College of
Gastroenterology. Am J Gastroenterol. 2000;95(4):868-877.

. Smith RA, Cokkinides V, Eyre HJ. American cancer society guide-

lines for the early detection of cancer, 2005. CA Cancer J Clin.
2005;55(1):31-44.

. Jemal A, Siegel R, Ward E, Murray T, Xu J, Thun MJ. Cancer statis-

tics, 2007. CA Cancer J Clin. 2007;57(1):43-66.

. U.S. Preventive Services Task Force. Screening for colorec-

tal cancer: recommendations and rationale. Ann Intern Med.
2002;137(2):129-131.

. Winawer S, Fletcher R, Rex D, et al. Colorectal cancer screening

and surveillance: clinical guidelines and rationale—update based on
new evidence. Gastroenterology. 2003;124(2):544-560.

. Imperiale TF, Wagner DR, Lin CY, Larkin GN, Rogge ]D, Ranso-

hoff DF. Risk of advanced proximal neoplasms in asymptomatic
adults according to the distal colorectal findings. N Engl | Med.
2000;343(3):169-174.

. Lieberman DA, Smith FW. Screening for colon malignancy with

colonoscopy. Am J Gastroenterol. 1991;86(8):946-951.

. Lieberman DA, Weiss DG, Bond JH, Ahnen D), Garewal H, Chejfec

G. Use of colonoscopy to screen asymptomatic adults for colorectal
cancer. Veterans Affairs Cooperative Study Group 380. N Engl |
Med. 2000;343(3):162-168.

. Rex DK, Khan AM, Shah P, Newton J, Cummings OW. Screening

colonoscopy in asymptomatic average-risk African Americans. Gas-
trointest Endosc. 2000;51(5):524-527.

. Sonnenberg A, Delco F, Inadomi JM. Cost-effectiveness of colonos-

copy in screening for colorectal cancer. Ann Intern Med. 2000;
133(8):573-584.

. Thiis-Evensen E, Hoff GS, Sauar J, Langmark F, Majak BM, Vatn

MH. Population-based surveillance by colonoscopy: effect on the
incidence of colorectal cancer. Telemark Polyp Study I. Scand J Gas-
troenterol. 1999;34(4):414-420.

. Winawer SJ, Zauber AG, Ho MN, et al. Prevention of colorectal

cancer by colonoscopic polypectomy. The National Polyp Study
Workgroup. N Engl J Med. 1993;329(27):1977-1981.

. Brown ML, Klabunde CN, Mysliwiec P. Current capacity for endo-

scopic colorectal cancer screening in the United States: data from
the National Cancer Institute Survey of Colorectal Cancer Screening
Practices. Am J Med. 2003;115(2):129-133.

. American Cancer Society. Cancer Facts & Figures 2006. http://cancer.

org/docroot/STT/content/STT_1x_Cancer_Facts__Figures_2006.

. Barclay RL, Vicari JJ, Doughty AS, Johanson JF, Greenlaw RL. Colo-

noscopic withdrawal times and adenoma detection during screen-
ing colonoscopy. N Engl J Med. 2006;355(24):2533-2541.

. Citarda F, Tomaselli G, Capocaccia R, Barcherini S, Crespi M. Effi-

cacy in standard clinical practice of colonoscopic polypectomy in
reducing colorectal cancer incidence. Gut. 2001;48(6):812-815.

. Rex DK, Petrini JL, Baron TH, et al. Quality indicators for colonos-

copy. Gastrointest Endosc. 2006;63(4)(Suppl):S16-S28.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35

36.

37.

38.

The Joint Advisory Group on Gl Endoscopy. Standards for Training in
Endoscopy. http://www.thejag.org.uk. Accessed: May 5, 2008.

Jadad AR, Moore RA, Carroll D, et al. Assessing the quality of
reports of randomized clinical trials: is blinding necessary? Control
Clin Trials. 1996;17(1):1-12.

Juni P, Witschi A, Bloch R, Egger M. The hazards of scoring the qual-
ity of clinical trials for meta-analysis. JAMA. 1999;282(11):1054-1060.

Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of observa-
tional studies in epidemiology: a proposal for reporting. Meta-
analysis Of Observational Studies in Epidemiology (MOOSE) group.
JAMA. 2000;283(15):2008-2012.

Godreau (J. Office-based colonoscopy in a family practice. Fam
Pract Res J. 1992;12(3):313-320.

Rodney WM, Dabov G, Cronin C. Evolving colonoscopy skills in
a rural family practice: the first 293 cases. Fam Pract Res J. 1993;
13(1):43-52.

Hopper W, Kyker KA, Rodney WM. Colonoscopy by a family
physician: a 9-year experience of 1,048 procedures. | Fam Pract.
1996,43(6):561-566.

Harper MB, Pope JB, Mayeaux EJ Jr, Davis TJ, Myers A, Lirette A.
Colonoscopy experience at a family practice residency: a compari-
son to gastroenterology and general surgery services. Fam Med.
1997;29(8):575-579.

Pierzchajlo RP, Ackermann R}, Vogel RL. Colonoscopy performed
by a family physician. A case series of 751 procedures. J Fam Pract.
1997;44(5):473-480.

Carr KW, Worthington JM, Rodney WM, Gentry S, Sellers A, Size-
more J. Advancing from flexible sigmoidoscopy to colonoscopy in
rural family practice. Tenn Med. 1998;91(1):21-26.

Kirby E. Colonoscopy procedures at a small rural hospital. Can J
Rural Med. 2004;9(2):89-93.

Edwards JK, Norris TE. Colonoscopy in rural communities: can
family physicians perform the procedure with safe and efficacious
results? /| Am Board Fam Pract. 2004;17(5):353-358.

Newman RJ, Nichols DB, Cummings DM. Outpatient colonoscopy
by rural family physicians. Ann Fam Med. 2005;3(2):122-125.

Strayer, SM, Patterson, D, Kington, ML. Who Should Perform
Screening Colonnoscopies? A Comparison of Outcomes Among Dif-
ferent Specialties. Paper presented at: NAPCRG 2004. Proceedings
of the 32nd Annual North American Primary Care Group; 2004 Oct
10-13; Orlando, FL.

Cotterill M, Gasparelli R, Kirby E. Colorectal cancer detection in
a rural community. Development of a colonoscopy screening pro-
gram. Can Fam Physician. 2005;51:1224-1228.

. Lloyd SC. Seeking Cecums I, A Success Story Addressing the Man-

power Needs Towards Achieving Colon Cancer Screening Goals of
Healthy People 2010. UICC World Cancer Congress 2006. Bridging
the Gap: Transforming Knowledge into Action. Washington DC.
2006. http://2006.confex.com/uicc/uicc/techprogram/P6194.HTM.
Accessed Feb 15, 2007.

Marshall JB. Technical proficiency of trainees performing colonos-
copy: a learning curve. Gastrointest Endosc. 1995;42(4):287-291.

Cotton PB, Connor P, McGee D, et al. Colonoscopy: practice varia-
tion among 69 hospital-based endoscopists. Gastrointest Endosc.
2003;57(3):352-357.

Wexner SD, Garbus JE, Singh JJ. A prospective analysis of 13,580
colonoscopies. Reevaluation of credentialing guidelines. Surg
Endosc. 2001;15(3):251-261.

ANNALS OF FAMILY MEDICINE + WWW.ANNFAMMED.ORG + VOL. 7, NO. 1 + JANUARY/FEBRUARY 2009

~g”




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


