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Abstract

Background—Adherence to post-polypectomy surveillance guideline recommendations is
suboptimal. Surveillance is frequently over- and under-recommend, resulting in strained
colonoscopy capacity, potential risks without expected benefits, and missed opportunities for
colorectal cancer risk reduction.

Aims—To identify factors associated with adherence to post-polypectomy surveillance
guidelines.

Methods—We conducted a three-phase study with a retrospective review of usual care post-
polypectomy surveillance recommendations through medical chart abstraction (Phase 1),
prospective online physician survey (Phase 1), and analysis of survey-based and other physician-
based predictors of usual care surveillance recommendations (Phase I11). Subjects included
patients who underwent usual care colonoscopy 2011-2012 (Phases | and I11) and
gastroenterology (GI) attendings and fellows (Phases Il and I11). We identified rates of
recommendations consistent with guideline adherence, surveillance overuse, and surveillance
underuse based on usual care medical chart documentation and physician survey, as well as
predictors of physician adherence to guidelines.
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Results—We reviewed 640 patient charts for 28 survey respondents. Rates of usual practice
recommendations consistent with guideline adherence, surveillance overutilization, and
underutilization were 84, 13, and 3 %, respectively. At survey, 82 % of physicians were concerned
about missed cancer. Eleven percentage believed that guidelines were not aggressive enough. Gl
trainees were 2.5 times more likely to issue guideline-adherent recommendations [OR 2.5, 95 %
Cl (1.5-4.2)]. Disagreement with guideline aggressiveness was independently associated with 40
% lower likelihood of adherence [OR 0.6, 95 % CI (0.4-0.8)].

Conclusions—ABelief in the appropriate aggressiveness of guidelines and trainee position, but
not fear of missed cancer or guideline knowledge, was associated with adherence to post-
polypectomy surveillance guidelines.
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Introduction

Adherence to evidence-based guidelines for post-polypectomy colorectal surveillance is
suboptimal. Physicians tend to both over-recommend and under-recommend surveillance,
and there is discordance between baseline risk and timing of repeat colonoscopy. For
example, only 31 % of patients with advanced adenomas were likely to receive timely
surveillance colonoscopy after initial adenoma detection in the Prostate, Lung, Colorectal,
and Ovarian cancer screening trial [1]. Other research has demonstrated that 35-50 % of
gastroenterologists over-recommend surveillance colonoscopy for patients with low-risk

polyps [1-4].

Suboptimal post-polypectomy guideline adherence may have significant consequences.
Under-recommend surveillance of individuals with high-risk baseline findings (such as
piecemeal large adenoma resection) may contribute to the development of advanced
neoplasia or even cancer after colonoscopy [3, 5-7]. Over-recommend surveillance of
individuals with low-risk baseline findings (such as 1-2 < 1 cm in size adenomas) leads to
unnecessary costs and risks of procedure-related complications and may strain capacity for
surveillance, diagnostic, and screening colonoscopy [8, 9].

The underlying factors leading to suboptimal post-polypectomy guideline adherence are
poorly understood. Suboptimal bowel preparation has been associated with earlier
surveillance colonoscopy than recommended by guidelines [10]. Others have hypothesized
suboptimal guideline knowledge as a factor, but surveys suggest that despite knowledge of
guidelines, physicians ignore guideline recommendations [11, 12]. Unexplored hypothesized
factors contributing to guideline non-adherence include fear of missed or interval cancer,
distrust of the evidence behind guideline recommendations, imprecise estimation of risk of
interval advanced adenoma, medicolegal concerns, and financial gain [10-12].
Understanding physician factors key to guideline non-adherence will inform interventions
that may improve adherence and ultimately optimize effectiveness of post-polypectomy
surveillance. This knowledge may be especially salient, as current national Medicare quality
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measures include measurement of the rate of guideline-appropriate post-polypectomy
surveillance recommendations [13].

We conducted a study to identify factors that predict physician adherence to post-
polypectomy guidelines. Our aims were to (1) evaluate physician knowledge and perception
of guidelines, (2) identify factors impacting decisions on surveillance recommendations, (3)
characterize actual practice and adherence patterns, and (4) identify factors associated with
guideline adherence and inappropriate use of surveillance colonoscopy.

Overview and Study Setting

We conducted a three-phase study at University of Texas (UT) Southwestern Medical Center
and Parkland Memorial Hospital in Dallas, Texas. The first phase was a chart review of
actual physician practice patterns of guideline adherence. The second phase included a
physician survey assessing guideline knowledge, perception of risk of interval adenomas
after polypectomy, and factors motivating surveillance recommendations. The final phase
determined predictors of physician adherence to guidelines based on survey responses,
physician characteristics, and actual practice patterns. During the study period, attending
physicians provided service to the UT Southwestern Gastroenterology (GI) colonoscopy
practice. Gl trainees operated the Parkland Gl colonoscopy practice with attending
supervision. At both sites, procedures were scheduled through direct access referrals and
clinical visits. The institutional review boards (IRB) at UT Southwestern Medical Center and
Parkland Memorial Hospital approved the study (IRB#STU 032012-010).

Phase I: Analysis of Usual Care Post-polypectomy Surveillance Recommendations

The first phase of our study included a retrospective chart review to describe actual practice
and adherence patterns of physicians based on patient encounters. For each colonoscopist,
we planned to review 25 consecutive unique qualifying patient charts. This sample size was
selected to allow evaluation of the association of 8-10 predictors with guideline-adherent
practice, assuming a 50 % expected rate of guideline adherence as in prior published studies
[1, 2, 4]. We queried our electronic health record and procedure documentation systems to
identify patients for each colonoscopist. We included encounters of patients age 40-80
years, meeting the following criteria: (1) diagnostic, screening, or surveillance indication for
colonoscopy between July 1, 2011, and April 30, 2012, (2) complete colonoscopy to the
cecum, (3) colonoscopy with at least adequate bowel preparation (documented as adequate,
good, or excellent), and (4) a post-polypectomy surveillance recommendation based on both
colonoscopy and pathology results (if a biopsy was taken) documented in the electronic
medical record system. Patients were excluded if the indication for colonoscopy included
surveillance for inflammatory bowel disease or any hereditary cancer syndromes, such as
hereditary non-polyposis colorectal cancer (HNPCC)/Lynch syndrome, familial
adenomatous polyposis (FAP), or Peutz-Jeghers syndrome.

Electronic medical records were reviewed for all qualifying patients to extract demographic
information, family history, procedure indication, pertinent findings, pathology, and follow-
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up recommendation provided to the patient. Surveillance recommendations were provided
by attending physicians at UT Southwestern and by Gl trainees at Parkland. Gl trainee
recommendations were available for review by attending physicians, and changed if deemed
necessary. We characterized each post-polypectomy surveillance recommendation as either
“adherent” or “non-adherent” to 2006 American Cancer Society and United States Multi-
Society Task Force on Colorectal Cancer consensus guidelines for surveillance colonoscopy
after polypectomy [14, 15]. The 2006 guidelines, rather than the most recent 2012 post-
polypectomy guidelines, were used because the 2012 guidelines were not in effect at the
time of study conduct. Notably, the 2012 guidelines mainly differ from 2006 in the
management of sessile serrated adenomas/polyps (SSA/Ps); in the included sample, no
patients had SSA/Ps requiring follow-up recommendations [16]. If a recommendation was
determined to be guideline “non-adherent,” it was further characterized as either “early” or
“late” with respect to the guideline-recommended follow-up interval. Following the
conventions of the 2006 guidelines, hyperplastic polyps or small (<1 cm) tubular adenomas
were classified as low-risk polyps, and adenomas =1 cm in size, =3 small adenomas, any
villous features, or high-grade dysplasia were classified as high-risk adenomas (HRAs) [15].

Phase II: Online Survey of Physician Knowledge and Perceptions

We developed an online survey instrument evaluating physician knowledge, perception of
guidelines, estimation of risk of interval adenoma, and factors impacting follow-up
recommendations using REDCap®© survey software (see Supplementary Table 1 online for
the full survey). Study investigators, SG and NP, developed the survey with feedback from
several gastroenterologists. Neither study investigators nor gastroenterologists involved in
survey development served as survey respondents. Questions were based on validated
surveys administered to gastroenterologists and internists in two prior studies [4, 12].
Attending and fellow gastroenterologists performing colonoscopy at UT Southwestern
and/or Parkland were invited by email to participate (Fig. 1). Emails were sent twice initially
to all candidate participants, and to non-responders (3 physicians out of 41 initially
contacted) another two times.

The 31-item survey included demographic information such as age, gender, years of
experience, and board certification. Physicians were given six clinical vignettes and asked to
provide appropriate follow-up for repeat colonoscopy based on 2006 polyp surveillance
guidelines [14, 15]. Respondents were also asked to provide estimates of 5-year risk of
metachronous advanced adenoma based on each polypectomy scenario. Scenarios included
surveillance of the following findings: hyperplastic polyps, small <1 cm tubular adenomas,
three <1 cm tubular adenomas, piecemeal resection of an advanced adenoma, large (>1 cm)
tubulovillous adenoma with high-grade dysplasia, and resected colorectal cancer. Since 2006
guidelines did not cover recommendations for SSA/Ps, scenarios for SSA/Ps follow-up were
not included in the survey. Respondent estimates of risk of metachronous advanced adenoma
on follow-up were adjudicated as accurate, overestimate, or underestimate based on prior
observations [17-20] (Fig. 2).

The survey also included 13 Likert-scale statements highlighting the influence of physician,
system, and patient factors when determining follow-up recommendations. Physician-level
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factors included awareness and agreement with current guidelines, medicolegal action and
reimbursement concerns, fear of missed cancers, and beliefs about the aggressiveness of
current guidelines. System-level factors incorporated into the survey were the changing
nature of guidelines, use of clinical guideline reminders, and scheduling availability. Patient-
level factors included impact of comorbid conditions, insurance and compliance concerns,
and the quality of bowel preparation. Description of the survey questions and actual survey
statements are available in Supplementary material (Supplementary Table 1).

Phase llI: Correlation of Survey-Based Candidate Predictors of Post-polypectomy
Recommendations with Usual Practice

Results

Our primary outcome was the physician-specific rate of guideline adherence. Secondary
outcomes were rate of early and late physician recommendations for surveillance relative to
guideline-based practice. Physician-specific guideline adherence was determined as the
frequency of adherent recommendations among all recommendations provided. Similarly,
rates of early and late recommendations were calculated using the frequency of early and
late recommendations among all recommendations provided, respectively.

Survey responses, as well as physician characteristics, were considered as candidate
predictors of guideline adherence. The Likert-scale responses were collected as ordinal
variables. Physician-specific variables included demographic information such as trainee
position, years of experience, and gender.

Data comprising physician demographics, survey responses, and procedure findings with
recommendations were summarized using frequencies and percentages. Univariate and
multivariate generalized linear mixed models were adjusted for random cluster effect to
adjust for within physician clustering of guideline-adherent practice. For multivariate
analyses, variables were entered using the backward selection method. A p value < 0.05 was
considered significant for all statistical comparisons. Data analysis was performed using
StataMP version 11.0 software (StataCorp, College Station, TX) and SAS 9.2 (SAS Institute
Inc, Cary, NC).

Phase I: Assessment of Usual Care Post-polypectomy Recommendations

Of 41 colonoscopists invited to participate in the study, survey responses and actual practice
data from 28 (68 %) were included in our final analysis. These 28 colonoscopists had 640
patients meeting inclusion criteria (Fig. 1). Among the 640 patients included, 45 % were
male. Sixty-five patients (10 %) had documented first-degree relatives with colorectal
cancer. Indications for colonoscopy included both screening and diagnostic colonoscopies
(see Supplementary Table 2). Of 640 patients, 291 (45 %) were documented as having
normal colonoscopies. Low-risk polyps were found among 298 patients (47 %). High-risk
adenomas were found in 51 (8 %) patients.

The average physician-specific rate of guideline-appropriate follow-up in actual practice was
85 %. Physician-specific rates of guideline adherence ranged from 40 to 100 %. The average
physician-specific rate of underutilization of surveillance was 3 %, ranging from 0 to 12 %.
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A total of 19 of 640 patients (3 %) were issued late follow-up recommendations. Among the
19 receiving late recommendations, 8 had a baseline HRA. The average physician-specific
rate of overutilization of surveillance was 13 %, ranging from 0 to 30 %.

Of 51 patients with HRA, six patients (12 %) received surveillance recommendations earlier
than advised by guideline recommendations. Forty-five of 298 (15 %) patients with low-risk
polyps received early surveillance recommendations. More than 90 % of early
recommendations were issued for normal findings and low-risk polyps (Table 1).

Phase Il: Survey of Physician Knowledge and Perceptions Regarding Guidelines

Of 41 colonoscopists invited to participate in the study, survey responses from 28 physicians
were included in our final analysis. Reasons for exclusion included survey non-completion
(n=3) and no electronic medical record documentation of post-polypectomy follow-up (7=
10) (Fig. 1). We focused this analysis on the 28 survey respondents with electronic medical
record documentation of post-polypectomy follow-up (survey responses for the 10
individuals without electronic medical documentation of post-polypectomy follow-up were
qualitatively similar to the included physicians). Twelve attending physicians and sixteen
trainee physicians were included in the survey and chart review. Nearly all physicians (96 %)
were younger than 55 years of age. Ninety-six percentage of all survey respondents had less
than 20 years of experience (Supplementary Table 3).

Guideline Knowledge—Up to 80 % of survey responses to our post-polypectomy clinical
scenarios were guideline appropriate. Ninety-three percentage of respondents chose correct
surveillance recommendations for hyperplastic polyps and low-risk adenomas (Table 2).
Seven percent chose late recommendations for HRA, and 18 % chose late recommendations
for multiple small adenomas. Eleven of 28 (39 %) respondents chose late follow-up for
piecemeal resection of an advanced adenoma. Almost half of respondents (46 %) chose early
recommendations for surveillance of high-risk adenoma (HRA).

Knowledge of Risk-Stratified Rates of Incident Advanced Adenoma—Up to 68
% of physicians accurately estimated rate of interval HRA for patients with low-risk
adenomas. Six of 28 (21 %) respondents underestimated interval rate of HRA for multiple
(>3) small adenomas. Five of 28 (18 %) respondents underestimated interval rate of HRA
after curative resection of colorectal cancer (CRC). Eighteen of 28 respondents (64 %)
overestimated the interval rate of HRA for high-risk patients with a large tubular adenoma
with high-grade dysplasia (Fig. 2).

Factors Influencing Surveillance Recommendations—When asked about factors
impacting recommendations of surveillance colonoscopy, 82 % of physicians were
concerned about fear of missed or interval cancer. Malpractice and reimbursement
opportunities had less bearing on physician recommendations (Fig. 3). Nearly all (96 %)
respondents agreed that guidelines were very influential in their current clinical practice.
Only 11 % of respondents felt that guidelines were not aggressive enough.
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Phase lll: Predictors of Guideline-Based Post-polypectomy Surveillance
Recommendations

Based on our univariate analysis, several factors were associated with guideline adherence.
Guideline knowledge was associated with a 1.5-fold greater likelihood of adherence. Trainee
status was associated with a 2.5-fold greater likelihood of guideline adherence (Table 3).
Physicians with uncertainty in the aggressiveness of guidelines were 30 % less likely to
practice guideline adherence (Table 3). Physicians who found guidelines influential in their
practice were 1.8-fold more likely to offer guideline-concordant recommendations (Table 3).
Fear of missed cancer, malpractice concerns, and overestimation of interval HRA were not
associated with guideline-discordant behavior or overutilization of surveillance colonoscopy.

We identified two factors as independent predictors of guideline adherence in our
multivariate analyses. Gl trainee status was independently associated with a 2.5-fold greater
likelihood of guideline adherence [OR 2.5,95 % CI (1.5-4.2), p=0.0005]. The absolute rate
of guideline adherence among Gl trainees was 88 %, compared to 78 % for attending
physicians. Additionally, disagreement with the aggressiveness of guidelines was
independently associated with 40 % lower likelihood of adherence [OR 0.6, 95 % CI (0.4-
0.8), p=0.001]. The absolute rate of guideline adherence for those physicians who believe
that guidelines were not aggressive enough was 67 %, compared to 88 % for those
physicians who believed guidelines were appropriately aggressive.

Discussion

Physician adherence to post-colonoscopy surveillance guidelines is suboptimal, but
determinants of non-adherence have not been investigated extensively. In this study, we
examined the association of several factors with guideline-appropriate practice among 28
gastroenterologists. Using a detailed survey and comprehensive chart review, we were able
to describe physician knowledge and perceptions of guidelines and uniquely correlate these
with actual practice patterns. We found that Gl trainee physicians were 2.5-times more likely
to adhere to guidelines. We also determined that physicians who disagree with the
aggressiveness of guidelines were 40 % less likely to practice guideline adherence and more
likely to recommend overuse of surveillance colonoscopy. Although many physicians were
concerned about missed or interval cancer, these factors were not associated with guideline-
adherent practice. Inaccurate estimates of interval HRA were also observed. However,
physicians with a tendency toward these inaccurate estimates were not more likely to issue
guideline-non-adherent recommendations in practice. Additionally, neither medicolegal
concerns nor motivation for reimbursement were found to factor into post-polypectomy
recommendations [4, 12, 21].

Our study addresses several gaps in the current medical literature. \We were able to provide
insight into determinants of guideline-concordant practice and overutilization of surveillance
colonoscopy. We found that knowledge of guidelines is partly associated with adherence, but
knowledge alone does not predict guideline-adherent behavior. This concept expands on
similar findings by Saini et al. [12] where 76 % of Gls who knew the guidelines still
disagreed with and ignored guideline recommendations. Our Gl trainees were more likely to
recommend guideline-appropriate follow-up than attending gastroenterologists. We
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speculate that perhaps trainees have more recent exposure to the evidence behind guidelines
and therefore have more confidence in the guidelines. We captured beliefs and knowledge of
physicians at a large academic center through an extensive survey. Prior studies have
proposed that fear of missed cancer, medicolegal concerns, or reimbursement opportunities
may impact physicians’ practice [4, 11, 12, 21]. The majority of our respondents were
indeed concerned about missed or interval cancer. However, many respondents were not
influenced by medicolegal concerns and financial incentives. Interestingly, survey-based
attitudes toward these factors did not predict guideline-inappropriate practice or
overutilization of surveillance colonoscopy. In our analysis, the major predictor of guideline-
inappropriate practice was the belief that guidelines are not aggressive enough. This distrust
in the evidence behind guidelines was paralleled in a recent questionnaire among physicians
who deviate from guideline recommendations [11]. This finding suggests that future
interventions to improve guideline adherence need to address misconceptions regarding risk
of recurrent neoplasia potentially contributing to the belief that guidelines are insufficiently
aggressive.

We determined actual patterns of adherence based on the detailed review of patient charts.
Prior studies focus on findings from self-reported practice; however, we were able to
minimize recall bias and describe actual practice among our colonoscopists. In our survey,
40 % of physicians incorrectly provided late recommendations for follow-up of a patient
with piecemeal resection of an advanced adenoma. A recent study observed that incomplete
resection of polyps is quite frequent, especially for large polyps removed piecemeal [5].
Longer-interval follow-up for these patients may contribute to the development of interval
cancer [22]. We also observed overutilization of surveillance colonoscopy largely for low-
risk polyps similar to prior studies [1-4]. This pattern exposes patients to unnecessary harms
and costs. Additionally, inappropriate use of surveillance colonoscopy for low-risk
individuals diverts attention away from high-risk individuals who benefit most from
surveillance. Indeed, lower adenoma detection rates have been observed for those receiving
early follow-up colonoscopy compared to those with guideline-appropriate follow-up [9].
Providing recommendations that are guideline-based may optimize appropriate resource
allocation.

Our study has some potential limitations. Underutilization of surveillance colonoscopy was
only observed at a rate of 3 %. Therefore, our study lacked power to identify predictors of
underutilization of surveillance colonoscopy, considering that only 51 patients were
observed to have HRA. Our study population was drawn from gastroenterologists in
academic practice and Gl fellows. Thus, findings may not be representative of the general
population of all colonoscopists. Also, survey data are only as good as the accuracy and
honesty of responses received—our results may still not represent all physician concerns or
beliefs. During our retrospective chart review, we found 22 % of charts were missing follow-
up recommendations; we are unable to provide data on why these recommendations were
missing. The time frame of the study allowed for collection of provider recommendations,
but not patient response to the guidelines (e.g., completion of 3-year surveillance when
recommended); this area will be the subject of future research. These limitations may be
balanced by our unique approach of directly correlating survey responses with actual post-
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colonoscopy practice and including a wide range of factors hypothesized to be associated
with guideline adherence.

In conclusion, by correlating survey-measured knowledge and attitudes regarding post-
colonoscopy guidelines with actual surveillance recommendations, we were able to explore
the importance of several hypothesized causes of guideline non-adherence. Trainee
physicians were more likely to practice guideline-based surveillance. Physicians who
disagree with the aggressiveness of guidelines were 40 % less likely to issue guideline-based
recommendations and more likely to overuse surveillance colonoscopy. The apparent
unimportance of factors such as guideline knowledge and medicolegal concerns suggests
that there may be few physician-specific opportunities for optimizing practice. Thus, we
speculate that interventions such as use of guideline-appropriate post-polypectomy
surveillance recommendations as a Medicare quality measure, tying colonoscopy
reimbursement to guideline-appropriate practice, or developing and implementing decision
support into generation of post-polypectomy follow-up recommendations may be required to
minimize both underuse and overuse of surveillance colonoscopy. Overall, further study is
needed to identify key factors that influence guideline-appropriate practice and interventions
that can ensure efficient, timely use of surveillance colonoscopy. Valuable avenues to pursue
might include expanding surveys of practicing endoscopists or even examining whether
system changes (such as centralized decision support for delivering follow-up
recommendations) might improve our understanding and approach toward ensuring
guideline-appropriate follow-up after colonoscopy.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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38 Survey Responders 3 Nonresponders

Page 11

1390 Patients Screened

640 Patients Included For 28

Survey Responders In Final
Analysis

Fig. 1.

750 Patients Excluded :

10 Survey Responders
Excluded Due To Missing
Recommendation
Documentation

313 Inadequate Prep
88 Incomplete Exams
37 Ibd, Fap, or Hnpcc

312 Missing Recommendation

Flow diagram of study population. Inflammatory bowel disease (IBD), familial adenomatous
polyposis (FAP), hereditary non-polyposis colorectal cancer (HNPCC)
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| 71%

CRC surveillance h 1%

1.5cm tubular adenoma e 29%

With high-grade dysplasia [ 64%

Three <1cm adenomas |l 21%

| 68%

Two <1cm adenomas” |l 32%

| 86%

Hyperplastic polyp™ | ___J14%

0% 10% 20% 30% 40% 50% 60%

i Accurate estimate of rate of interval HRA (%)
w Over-estimate of rate of interval HRA (%)

i Under-estimate of rate of interval HRA (%)

Fig. 2.

70% 80% 90% 100%

Accuracy of physician estimates of rate of interval high-risk adenoma (HRA) at 5-year
follow-up based on polypectomy scenarios. Estimates were determined as accurate estimate,
overestimate, and underestimate of rate of interval HRA based on data from prior
observations. Reference standards for rate of interval HRA based on initial findings were as
follows: hyperplastic polyp: 3 %; small tubular adenomas: 6 %; multiple small adenomas: 16
%; advanced adenoma (villous component): 16 %; resected colorectal cancer: 15-35 %. *No
underestimation was observed for rate of interval HRA for baseline findings of two small

(<1 cm) adenomas or hyperplastic polyps. Colorectal cancer (CRC)
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Guidelines not aggressive enough

Malpractice concerns 7%

L

Reimbursement

Awareness of current guidelines | 14%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

i Strongly Disagree  w Disagree  ..Neutral & Agree Strongly Agree

Fig. 3.
Survey responses to motivators of physician recommendations on timing of repeat

colonoscopy. Data are based on 28 survey responders included in the final analysis
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