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Background: Recommendations by primary care physicians for
colorectal screening after polypectomy will influence rates of
colonoscopy in open-access systems that do not require consultation by a gastroenterologist before colonoscopy.
Objective: To determine the surveillance recommendations of primary care physicians after polypectomy and compare them with
recommendations from the U.S. Multisociety Task Force on Colorectal Cancer.
Design: Cross-sectional study of physicians.
Setting: United States.
Participants: A random sample of 500 physicians from the American College of Physicians and 500 physicians from the American
Academy of Family Physicians, obtained by using a mail survey.
Measurements: Physicians were asked when they would recommend repeated colonoscopy for a hypothetical 55-year-old man
with no family history of colorectal cancer after the following 6
results on colonoscopy: hyperplastic polyp, one 6-mm tubular ad-
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olonoscopy has been increasingly endorsed to screen
for colorectal cancer in persons at average risk who are
older than 50 years of age (1–9). As a result, detection and
surveillance of polyps are increasing and represent the single most common use for colonoscopy in patients older
than 50 years of age (10). However, there is concern that
current physician manpower and endoscopic resources may
not meet the demands for both surveillance and screening
colonoscopy (4, 9, 11–14).
One potential approach to accommodate the demand
for screening colonoscopy is to increase the surveillance
intervals after identification of adenomatous polyps. Current guidelines by the U.S. Multisociety Task Force
(USMSTF) on Colorectal Cancer suggest that average-risk
persons with 1 or 2 small adenomas (⬍1 cm) should have
surveillance colonoscopy after 5 to 10 years (4, 9). In patients with 3 or more adenomas, regardless of size, a 3-year
surveillance interval is recommended (4, 9). Preliminary
evidence indicates that even these intervals should be
lengthened because the risk for colorectal cancer after removal of adenomas may be no greater than that in the
general population (15, 16). Hyperplastic polyps are nonneoplastic polyps that have been identified in 10% of persons undergoing screening and are considered low risk for
development of colon neoplasia (6, 7). Current recommendations are that these patients have surveillance examinations every 10 years (1, 4, 5, 9).
Despite efforts to lengthen surveillance intervals, evidence indicates that physicians may still recommend more
intensive follow-up colonoscopy. A recent survey of gastro654 © 2006 American College of Physicians

enoma, two 6-mm tubular adenomas, one 12-mm tubulovillous
adenoma, one 12-mm tubular adenoma with focal high-grade dysplasia, and no polyp but a previous tubular adenoma.
Results: The overall response rate was 57% (568 physicians). Of
the respondents, 48% were internists and 52% were family practitioners. Sixty-one percent of respondents would survey a hyperplastic polyp in 5 years or less, 71% would survey a single tubular
adenoma in 3 years or less, and 80% would survey 2 tubular
adenomas in 3 years or less.
Limitations: The results are based on physicians’ self-reported practices from clinical vignettes and may not match actual practice.
Conclusion: Primary care physicians recommend postpolypectomy
colonoscopic surveillance more frequently than is recommended by
practice guidelines, especially if the colonoscopy showed a hyperplastic polyp or a single small adenoma.
Ann Intern Med. 2006;145:654-659.
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enterologists and surgeons reported that 24% of gastroenterologists would recommended surveillance for a hyperplastic polyp in 5 years or less and most would recommend
surveillance of a single adenoma in 3 years or less (17).
However, in open-access endoscopy referral systems, in
which physicians can refer patients for endoscopic examinations without previous consultations, decisions about
follow-up are made by referring primary care physicians
rather than gastroenterologists (18). There is concern that
primary care physicians may be less familiar than gastroenterologists with surveillance guidelines (19), and in particular with frequently changing surveillance recommendations. We examined the interval at which primary care
physicians refer patients for surveillance after a polyp is
found on index colonoscopy and compared these intervals
with those recommended in current guidelines.
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METHODS
Survey Development

Context

A 1-page cover letter (Appendix Figure 1, available at
www.annals.org) and survey (Appendix Figure 2, available
at www.annals.org) were developed and tested on primary
care physicians within our institution. Questions that resulted in ambiguous answers were adjusted. All questions
were created in a close-ended manner.
The survey included the following hypothetical clinical history for all questions. The patient was a 55-year-old
man in good health who underwent a screening colonoscopy. The colonoscopy was completed to the cecum, the
quality of the colon cleansing was excellent, and the patient
had no family history of colon cancer. The findings on
index colonoscopy varied on individual questions and included a 6-mm hyperplastic polyp, a 6-mm tubular adenoma, two 6-mm tubular adenomas, a 12-mm tubulovillous adenoma, or a 12-mm pedunculated tubular adenoma
with a focus of high-grade dysplasia. One vignette included
a 55-year-old man with a 12-mm tubular adenoma on
screening colonoscopy 3 years earlier who underwent surveillance colonoscopy on which no polyps were found. The
practitioners were asked to select the follow-up interval
that they would recommend from the following choices:
colonoscopy at 6 months, colonoscopy at 1 year, colonoscopy at 3 years, colonoscopy at 5 years, colonoscopy at 10
years, or no repeated colonoscopy.

In many health systems, primary care physicians schedule
surveillance colonoscopy after polyp removal. Their knowledge of the recommended surveillance intervals will affect
the availability of colonoscopy resources.

Recruitment

A simple random sample of 500 family practitioners
and 500 general internists was obtained from among
active, nonretired members of the American College of
Physicians (ACP) and the American Academy of Family
Physicians (AAFP) in 2004. Because specialty type is an
identifiable characteristic in the membership, only physicians designated as general internists were requested from
the ACP membership.
Survey Administration

An initial mailing that included the cover letter and
questionnaire was sent to the random sample. A repeated
mailing that included a $2 bill as an incentive was sent to
physicians who did not respond after 6 weeks. To maximize response rates, the total design approach (20) was
used. This approach included personalized cover letters,
first-class stamps on the envelopes, enclosed first-class
stamped return envelopes, close-ended questions, and a financial incentive on the repeated mailing.
Statistical Analysis

Data analysis was performed by using SAS for Windows, version 8 (SAS Institute, Inc., Cary, North Carolina). Descriptive statistics were performed on all variables.
Frequencies of different answers to each question on the
survey were calculated. Comparisons were made by using
the chi-square test according to sex (male or female), specialty (family practitioners or internists), years in practice
www.annals.org

Contribution
The authors surveyed a random sample of internists and
family physicians by sending them a vignette that depicted
a man with polyps on screening colonoscopy. Respondents
chose a surveillance colonoscopy interval for each of several screening findings. Most respondents chose shorter
surveillance intervals than recommended by professional
society guidelines.

Cautions
A survey tests knowledge, not actual practice. The response rate was 57%.

Implications
Primary care physicians may order surveillance colonoscopy more frequently than necessary.
—The Editors

(⬍5 years, 5 to 10 years, 11 to 20 years, or ⬎20 years),
average number of patients seen in a week (⬍25, 25 to 50,
51 to 100, or ⬎100) and routine use of an open-access
colonoscopy system in their practice. A P value less than
0.01 was considered statistically significant for any difference in answers between groups to correct for multiple
comparisons between groups. Paired responses were determined by using the McNemar test.
Role of the Funding Source

The study was funded by general research funds from
the Division of Gastroenterology at University Hospitals of
Cleveland, which had no role in the design, conduct, or
reporting of the study or in the decision to submit the
manuscript for publication.

RESULTS
Survey Response and Physician Characteristics

The overall response rate for both mailings was 57%
(568 physicians). Three hundred thirty-seven responses
were received after the first mailing, and 231 responses
were received after the second mailing. Four hundred thirty-two (43%) responses were not received, including 202
responses from AAFP members and 230 from ACP members. Table 1 shows characteristics of the respondents. No
information is available on characteristics of nonresponders
other than whether they were members of ACP or AAFP.
Recommendations and Comparisons with USMSTF
Guidelines

Table 2 shows the USMSTF guidelines at the time of
the survey for each of the 6 clinical vignettes. Surveillance
7 November 2006 Annals of Internal Medicine Volume 145 • Number 9 655
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Table 1. Characteristics of Survey Respondents
Characteristics

Physicians, n (%)*

Overall response

568 (57)

Sex
Male
Female
Unknown

346 (61)
147 (26)
75 (13)

Specialty
Family medicine
Internal medicine

298 (52)
270 (48)

Years in practice
⬍5
5–10
11–20
⬎20

37 (7)
92 (16)
182 (32)
247 (44)

Number of patients seen per week
⬍25
25–50
51–100
⬎100

45 (8)
64 (11)
256 (45)
176 (31)

Use of open-access colonoscopy

377 (66)

likely to survey 2 adenomas than 1 adenoma at 1 year or
less (37% vs. 25% [P ⬍ 0.001, McNemar test]) (Table 2).
Eighty percent of primary care physicians would survey a
patient who had a normal result on surveillance colonoscopy and a history of a 12-mm tubular adenoma 3 years
earlier in 5 years or less (Table 2).
Follow-Up Recommendations for High-Risk Lesions

Fifty-nine percent of primary care physicians would
survey a single 12-mm tubulovillous adenoma in the sigmoid colon in 1 year or less (Table 2). For follow-up of a
single 12-mm pedunculated polyp with a focus of highgrade dysplasia away from the cautery margin, 85% would
survey the patient in 1 year or less (Table 2). The differences in surveillance patterns between these 2 types of polyps were statistically significant at 1 year or less (P ⬍
0.001, McNemar test).
Physician Characteristics Associated with
Recommendations

* Sample sizes vary because of missing responses.

intervals recommended by the practitioners for various lesions identified on the index colonoscopy are also shown
(Table 2). The intervals recommended by primary care
physicians were generally shorter than those recommended
by the USMSTF.

Family practitioners were more likely than internists to
recommend surveillance for a hyperplastic polyp at 1 year
or less (19% vs. 10%) and 3 years (21% vs. 13%) (P ⫽
0.001 for both comparisons). Internists were more likely
than family practitioners to recommend surveillance for
hyperplastic polyps at 5 years or more (76% vs. 60% [P ⫽
0.001]). Otherwise, no consistent differences were found
in surveillance of hyperplastic polyps, small adenomas, and
high-risk polyps according to the sex of the physician,
number of years in practice, number of patients seen per
week, and use of open-access colonoscopy.

Follow-Up Recommendations for Low-Risk Lesions

Characteristics of Respondents to Each Mailing

Sixty-one percent of primary care physicians would
survey a single 6-mm hyperplastic polyp in the sigmoid
colon in 5 years or less (Table 2), and 71% would survey a
single 6-mm tubular adenoma found in the sigmoid colon
in 3 years or less. Similarly, 80% of primary care physicians
would survey two 6-mm tubular adenomas in the sigmoid
colon in 3 years or less. Furthermore, physicians were more

Physicians who responded to the second mailing were
more likely than those who responded to the first mailing
to recommend surveillance intervals of 3 years or less for a
tubulovillous adenoma (96% vs. 91% [P ⫽ 0.003]). Otherwise, no consistent differences were found in surveillance
of hyperplastic polyps, small adenomas, and high-risk polyps between respondents to each mailing.

Table 2. Postpolypectomy Surveillance by Primary Care Physicians, Compared with Guideline Recommendations
Clinical Scenario

6-mm hyperplastic polyp
6-mm tubular adenoma
12-mm tubular adenoma with high-grade dysplasia
12-mm tubulovillous adenoma
Two 6-mm tubular adenomas
No polyps in a patient with a 12-mm tubular adenoma 3 years earlier

Physicians Who Recommended Surveillance, %*

2003 U.S. Multisociety
Task Force
Recommendation†

In <1 Year

In 3 Years

In 5 Years

In >5 Years

No specific interval‡
5 years
Not specifically addressed§
3 years
5 years
5 years

16
25
85
59
37
2

16
46
12
33
43
21

29
23
2
6
15
57

35
3
1
1
1
18

* Of physicians who responded to the questionnaire, the following number did not answer each particular vignette: hyperplastic polyp, 19; 6-mm tubular adenoma, 18;
tubular adenoma with high-grade dysplasia, 20; tubulovillous adenoma; 22; 2 tubular adenomas, 21; no polyps after adenoma, 20.
† Reference 4.
‡ “Current evidence suggests that the risk of advanced proximal neoplasia in persons with only hyperplastic polyps in the distal colon is comparable to the risk in persons with
no distal polyps” (4).
§ “Patients who had numerous adenomas, a malignant adenoma (with invasive cancer), a large sessile adenoma or an incomplete colonoscopy should have a short interval
follow-up colonoscopy based upon clinical judgment” (4).
656 7 November 2006 Annals of Internal Medicine Volume 145 • Number 9
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DISCUSSION
A growing body of evidence indicates that physicians
recommend surveillance of polyps in excess of guidelines
(4, 11, 17, 21). Compared with a study by Mysliwiec and
colleagues (17) in which 24% of gastroenterologists and
54% of general surgeons recommended surveillance of a
hyperplastic polyp, of which the majority would perform
colonoscopy in 5 years or less, we found that 61% of primary care physicians recommend surveillance of a hyperplastic polyp in 5 years or less. In that study, 97% of
gastroenterologists and 89% of general surgeons recommended surveillance of small adenomas, and the majority
would perform colonoscopy in 3 years or less (17). We
found that 71% of primary care physicians recommend
surveillance of a small adenoma in 3 years or less. Whereas
Mysliwiec and colleagues surveyed gastroenterologists and
surgeons (17), we examined the recommendations of primary care physicians in surveillance of polyps after an index colonoscopy. This group may be a more relevant one
to survey in the era of open-access endoscopy, in which
primary care practitioners make decisions about surveillance. We found that primary care physicians frequently
recommended relatively close follow-up for lesions at low
risk for subsequent cancer, including hyperplastic polyps
and 1 or 2 small tubular adenomas. These surveillance
recommendations are concerning and, if they truly reflect
actual practice, represent a potential overutilization of limited colonoscopy resources in low-risk patients.
Primary care physicians may refer for surveillance
more frequently than published guidelines for several reasons, including medical liability and unawareness of current guidelines. One study has shown that the miss rate for
adenomas may be substantial (up to 24%) (22). In patients
with 1 or 2 small adenomas, physicians may cautiously
overrefer for surveillance because the finding of more adenomas that may have been missed would place these patients in a higher risk category. The constantly changing
guidelines that possibly reflect new evidence may also confuse primary care practitioners. A single set of consensus
guidelines endorsed by all societies with clearly summarized recommendations could decrease this confusion. In
addition, review by endoscopists of open-access colonoscopy referrals to conform to current guidelines may further
educate referring physicians. In a recent study of gastroenterologists, a relatively simple intervention of reinforcing
summarized guidelines through continuous quality improvement led to improved compliance with guidelines, to
81% from 57%, with an associated savings in cost by decreasing the total number of colonoscopies (23).
The confusion over constantly changing guidelines
from several societies remains problematic for the primary
care practitioner. Guideline recommendations to lengthen
surveillance intervals after removal of small tubular adenomas are based primarily on the initial results of the National Polyp Study, published in 1993 (15), and an analysis
www.annals.org
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that extended follow-up to 6 years, which documented a
low incidence of advanced adenomas on subsequent
colonoscopy (24). In addition, an analysis of data from the
Veterans Affairs Cooperative Study on screening colonoscopy documented a low rate of significant neoplasia among
patients with an adenoma less than 1 cm in size removed
on screening colonoscopy 5 years earlier (25). The most
recent set of guidelines released from USMSTF on Colorectal Cancer at the time of the mailing of the survey was
in 2003. These guidelines were a combined effort of the
American College of Gastroenterology, American Society
of Gastrointestinal Endoscopy, the American Gastrointestinal Association, and ACP and included representatives
from the AAFP, the American College of Radiology, and
the American Society of Colorectal Surgeons (4). Many of
these societies and the American Cancer Society have released guidelines that address polyp surveillance (8). In the
USMSTF guidelines from 2003, surveillance of 1 or 2
small adenomas was extended from 3 years to 5 years (4). It
seems reasonable that physicians may not be up to date on
these most recent recommended changes in surveillance
intervals.
In 2006, the USMSTF on Colorectal Cancer updated
the guidelines for postpolypectomy surveillance, in order to
address the fact that surveillance is becoming a large part of
endoscopic practice (9). These newer guidelines were a collaborative effort between the USMSTF and the American
Cancer Society (9). Major changes in the new guidelines
included discouraging surveillance of hyperplastic polyps
and lengthening the intervals of surveillance for 1 or 2
small adenomas to 5 to 10 years (9). These guidelines are
based on pooled analysis from randomized, controlled trials, observational cohort studies, and chemoprevention trials (9).
The intense surveillance of low-risk polyps would
compromise the current capacity to perform screening
colonoscopy. Currently, 30% to 40% of persons older than
50 years of age undergo colon cancer screening (26). As
awareness of colon cancer screening increases, the manpower to perform colonoscopy for screening and surveillance may be exceeded. Suggestions to meet this demand
have included shifting resources from surveillance to
screening and implementing open-access referral systems.
The benefits of open-access endoscopy, including a decrease in cost, could be limited if this procedure leads to a
larger number of inappropriate referrals. In a study evaluating a triage system within an open-access endoscopy referral system, one third of referrals from primary care physicians were inappropriate, most of which were for
postpolypectomy surveillance (21).
A recent analysis of the Clinical Outcomes Research
Initiative database found that among patients 50 to 75
years of age, surveillance of adenomas was the most common indication for colonoscopy (10). These results are
concerning because increased screening will lead to increased surveillance, which may exceed recommendations
7 November 2006 Annals of Internal Medicine Volume 145 • Number 9 657
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of current guidelines and the current supply of physicians
to perform the procedure. This could lead to increased wait
times for screening colonoscopy, as already occurs in some
parts of the United States, and delayed evaluation of symptomatic patients.
The benefit of polypectomy and surveillance is a decreased risk for colorectal cancer, but the reduction in risk
from surveillance alone after polypectomy remains unclear
(15, 16). The prevalence of adenomas remains 30% to
50%, but the incidence of colorectal cancer is 6% (15). In
a recent study in which 2915 patients with adenomas were
followed in surveillance programs after polypectomy, the
rate of cancer diagnosis was 1.74 cases per 1000 personyears, which is 3 times higher than in the National Polyp
Study (27). This rate is consistent with results of other
studies, including the Polyp Prevention Trial and the
Wheat Bran Fiber Trial (28, 29), and it is supported by the
Prostate, Lung, Colorectal, and Ovarian Cancer Screening
Trial, in which 14% of patients who underwent negative
flexible sigmoidoscopy were found to have a polyp or mass
at 3 years (30). Although the risk for colorectal cancer may
be higher than is suggested by the National Polyp Study,
the evidence from observational studies suggests that highrisk polyps, such as multiple adenomas (⬎3), large adenomas (⬎1 cm), villous features, and high-grade dysplasia,
are the major predictors of future advanced adenomas or
cancer (9).
There are inherent limitations to survey research. The
results are based only on survey data from clinical vignettes
and may not match actual practice. The information cannot be validated because survey respondents remain anonymous. These clinical vignettes do not consider complicated situations, including endoscopic difficulty, patient
characteristics, and interest in follow-up. Physicians may
have overestimated or underestimated surveillance in our
survey compared with actual practice. This survey did not
ask physicians to explain their responses, and we can therefore only speculate on reasons for oversurveillance. Also,
participants’ responses were restricted to close-ended, multiple-choice responses. The study had limited power to detect differences among respondents in demographic
groups, such as those in practice for less than 5 years or
those with lower patient volume. Our response rate does
not include the attitudes of 40% of our initial sample, and
responses may systematically differ between respondents
and nonrespondents. Furthermore, because we did not
specify the practice setting, we cannot validate whether
physicians from a particular practice setting responded differently. For example, physicians in a private practice
model may face factors, including financial and time pressures, that differ from those in an academic setting. Although written case simulations are frequently used to investigate decision making by physicians, data are limited
on the responses as actual measures of practice (31). Nonetheless, vignette responses are believed to be a valid instru658 7 November 2006 Annals of Internal Medicine Volume 145 • Number 9

ment for eliciting attitudes and beliefs, as measured in our
study.
In summary, we found that primary care physicians
recommend surveillance of hyperplastic polyps and small
adenomas in excess of current published guidelines. These
findings indicate a potential overutilization of resources in
low-risk patients that may affect the capacity to perform
primary screening and evaluation of symptomatic patients.
The results suggest that changing current referral patterns
will require major educational efforts, such as development
of clear uniform guidelines endorsed by subspecialty and
primary care organizations. Future studies evaluating the
reasons that primary care physicians recommend increased
surveillance may be needed to further understand current
practices.
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Appendix Figure 1. Cover letter sent with the survey.
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Appendix Figure 2. Survey sent to 1000 primary care practitioners.
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Appendix Figure 2—Continued
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