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Screening Colonoscopies by Primary Care 

Physicians: 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 fi lling 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 identifi ed 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 
confi dence 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% confi dence interval [CI], 20.4%-39.3%) and 1.7% (95% CI, 0.9%-3.0%), 
respectively. The mean estimated reach-the-cecum rate was 89.2% (95% CI, 
80.1%-94.4%). The major complication rate was 0.04% (95% CI, 0.01%–0.07%); 
no deaths were reported.

CONCLUSIONS Colonoscopies performed by primary care physicians have qual-
ity, safety, and effi cacy 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

C
olorectal cancer1-4 is the third most common cancer and second 

leading cause of cancer mortality in the United States.5 Guide-

lines recommend colonoscopy as a suitable screening method,1,4,6,7 

and evidence is increasing that colonoscopy may be the most cost-effec-

tive approach.3,8-14 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,15 and fewer than one-third of those who are eligible for colonoscopy 

are screened.3,16

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.14,17,18 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.19 In the United Kingdom, the Joint Advisory 

Group on GI 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%.20

No systematic data are available that document the 

safety and effi cacy 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, defi ned 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 

(T.W., B.L.), and disagreements concerning eligibility 

were resolved by discussion.

Data Extraction and Quality Assessment
Two of the authors (T.W., 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 χ2 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 fi t 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-specifi c esti-

mated success rates and 95% confi dence intervals (CIs).

Quality scores, such as Jadad score, have been used 

in the meta-analysis of randomized clinical control tri-

als.21 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.22 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 (MOOSE guidelines).23

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 specifi c 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 fl ow 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 identifi ed.
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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 

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 χ2 test of association 

found that reach-the-cecum rates varied signifi cantly 

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% 

CI, 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.

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 

Figure 1. Search results and study fl ow diagram.

a Includes patient compliance with screening, capacity to perform colonoscopy, 
conscious sedation, patient characteristics, learning effect on the number of 
procedures, colon cancer treatment, genetics of colon cancer.

Abstracts reviewed
(n = 590)

Articles abstracted 
and included in review

(n = 12)

Abstracts excluded (n = 578)

Colorectal cancer screening in general: 140

Not specifi c to colonoscopy: 121

Diagnostic pathway: 48

General cancer prevention: 39

Physician follow-up or referral: 30

Training of residents in colonoscopy: 28

Commentary or editorial: 21

Othera: 151

Table 1. Summary of Studies

Study, Year
No. of 

Colonoscopies
No. of 

Colonoscopists
Average Age, 
y (Range) % Female Setting

Study 
Design

Godreau,24 1992 157 1 58 (range not 
reported)

57.1 US family practice Cohort

Rodney et al,25 1993 293 1 67 (range not 
reported)

60.6 US family practice Cohort

Hopper et al,26 1996 1,048 1 57 (14-91) 41.3 US family practice Cohort

Harper et al,27 1997 309 2 Not reported Not reported US family practice Case-control

Pierzchajio et al,28 
1997

751 1 53.8 (range 
not reported)

62.5 US family practice Cohort

Carr et al,29 1998 250 1 67.4 (range not 
reported)

61.6 US family practice Cohort

Kirby,30 2004 616 1 58 (range not 
reported)

Not reported Canadian general 
practitioner

Cohort

Edwards and 
Norris,31 2004

200 4 62 (16-90) 45.5 US family practice Cohort

Newman et al,32 
2005

731 2 62.7 (20-92) 51.6 U.S. family practice Cohort

Strayer,33 2005a 250 4 57.1 (range not 
reported)

50.4 US family practice Cohort

Cotterill et al,34 
2005

324 2 Not reported Not reported Canadian family practice Cohort

Lloyd,35 2006a 13,363 53 Not reported Not reported US multispecialty primary 
care endoscopy center

Cohort

Total 18,292 73 59 50.5

a Additional information about this study was provided by the author. 
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colorectal cancer screening.19,36 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, 

73%-93%).36 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.37 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%.38

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 

Table 2. Estimated Rates of Colonoscopy Quality Outcomes Using Random Effects Modeling

Study, Year

Estimated 
Adenoma Detection 

Rate (95% CI)

Estimated 
Adenocarcinoma 
Detection Rate

(95% CI)

Estimated 
Reach-the-Cecum 
Rate (All Patients)

(95% CI) Perforationsa

Bleeding 
Not 

Requiring 
Transfusiona 

Godreau,24 1992 51.7 (44.0- 59.3) 2.2 (0.9- 5.7) 83.2 (76.6- 88.2) 0 0

Rodney et al,25 1993 8.8 (6.1- 12.5) 2.0 (0.9- 4.2) 48.7 (43.1- 54.4) 0 0

Hopper et al,26 1996 43.7 (40.7- 46.7) Not reported 74.8 (72.1- 77.3) 0 0

Harper et al27, 1997 20.9 (16.8- 25.8) 3.5 (2.0- 6.1) 87.1 (82.9- 90.4) 0 0

Pierzchajio et al,28 1997 24.7 (21.7- 27.9) 0.6 (0.3- 1.4) 91.4 (89.2- 93.2) 0 0

Carr et al,291998 33.4 (27.9- 39.5) 1.9 (0.8- 4.2) 82.2 (77.0- 86.4) 0 1

Kirby,30 2004 16.8 (14.0- 19.9) 2.3 (1.4- 3.8) 80.1 (76.8- 83.1) 0 0

Edwards and Norris,31 2004 22.8 (17.6- 29.0) 2.3 (1.0- 5.2) 96.1 (92.4- 98.0) 0 0

Newman et al,32 2005 32.5 (29.2- 36.0) 0.9 (0.5- 1.9) 92.7 (90.6- 94.4) 0 1

Strayer,33 2005b 51.3 (45.1- 57.3) 0.8 (0.3- 2.6) 94.6 (91.1- 96.7) 0 0

Cotterill et al,34 2005 23.9 (19.6- 28.8) 0.7 (0.2- 2.2) 94.0 (90.9- 96.1) 0 0

Lloyd,35 2006b 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

CI = confi dence intervals.

Note: rates and 95% CIs calculated using random effect model.

a Raw data shown. 
b Additional information about this study was provided by the author.

Training of Endoscopists

Endoscopist completed 86 fl exible 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 fl exible 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 profi cient in colonoscopy.

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

All physicians trained in fl exible 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
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Figure 3. Forest plot of reach-the-cecum rates.
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Figure 2. Forest plot of adenoma detection rates. 
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study is excluded, the overall reach-the-cecum rate is 

92.0% (95% CI, 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.19 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%).17,19 The adenoma detection rate 

has been reported as 34.2% by surgical endoscopists.38

The complication rates for colonoscopy in this 

series were well within suggested quality indicators.19 

The overall bleeding risk for postpolypectomy bleed-

ing should be less than 1%, and most instances can be 

managed nonoperatively.19 Available data suggest that 

perforation rates should be less than 0.2% overall or 

0.1% in screening colonoscopies.19 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 fi rst 

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 

identifi ed at the time of the colonoscopy, and the other 

perforation was identifi ed 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 fi eld 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 insuffi cient numbers 

of endoscopists in the United States to implement a 

full-scale national screening program. With slightly 

more than 12,000 board-certifi ed 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://www.annfammed.org/cgi/content/full/7/1/56. 
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nist; general practitioners;  primary care physicians; primary health 
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