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Abstract
Background—Quality endoscopy reporting is essential when community endoscopists perform
colonoscopies for veterans who cannot be scheduled at a Veterans Health Administration (VA)
facility.

Objective—To examine the quality of colonoscopy reports received from community practices
and to determine factors associated with more complete reporting, using national documentation
guidelines.

Design—Cross-sectional analysis

Setting—Reports submitted to the Durham VA Medical Center, Durham, North Carolina, from
2007 to 2008.

Patients—Subjects who underwent fee-basis colonoscopy.

Main Outcome Measurements—Scores created by comparing community reports to
published documentation guidelines. Three scores, one for each category of information:
Universal Elements (found on all endoscopy reports), Indication Elements (specific to the
procedure indication), and Finding Elements (specific to exam findings).

Results—For the 135 included reports, the summary scores were Universal Elements 57.6%
[95% Confidence Interval (C.I.) 55%-60%], Indication Elements 73.7% (95% C.I. 69%-78%), and
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Finding Elements 75.8% (95% C.I. 73%-79%). Examples of poor reporting included patient
history (20.7%), last colonoscopy date (18.0%), average versus high risk screening (32.0%),
withdrawal time (5.9%), and cecal landmark photographs (45.2%). Only the use of automated
reporting software was associated with more thorough reporting.

Limitations—Modest sample size, mostly male participants, frequent pathological findings,
limited geography, and lack of complete reporting by a minority of providers

Discussion—The overall completeness of colonoscopy reports was low, possibly reflecting a
lack of knowledge of reporting guidelines or a lack of agreement regarding important colonoscopy
reporting elements. Automated endoscopy software may improve reporting compliance but may
not completely standardize reporting quality.

Keywords
endoscopy reporting; practice guidelines; quality

Increasingly, complete and transparent procedure documentation is considered a marker of a
high-quality exam.1 The endoscopy report may be the only record of a colonoscopy.
Assessment of report quality has been explored in research and clinical practice as a
measurement of endoscopic performance.2, 3 Complete documentation is necessary for
ongoing patient care by the referring physicians and for appropriate surveillance of
neoplasia.

In 2002, Robertson and colleagues4 described endoscopy reporting quality compared to
1999 American Society of Gastrointestinal Endoscopy (ASGE) guidelines,5 and Lieberman
et al3 recently published a similar analysis of automated colonoscopy reports submitted to
the Community Outcomes Research Initiative (CORI) database. Robertson et al reported an
overall completeness of 64% compared to ASGE standards, and Lieberman et al found
deficits up to 66% in specific quality indicators. These studies may not be generalizable to
the community setting because Robertson et al analyzed clinical trial data and Lieberman et
al examined a system with mandatory reporting requirements.

Colonoscopy demands have increased in the VA, partly from mandates to provide screening
colonoscopy and to complete a colonoscopy for a positive fecal occult blood test within 60
days. To provide timely colonoscopies, while increasing local capacity, some VA medical
centers pay for colonoscopies to be performed outside the VA as part of the fee-basis
program. After the colonoscopy, VA physicians assume responsibility for the patient’s care.
Therefore, the VA physicians must be informed of colonoscopy findings and pathology
results, and a thorough endoscopy report is essential.

Our primary goals were to measure the quality of fee-basis colonoscopy reports submitted to
the VA, to provide benchmarking data on the current level of endoscopy reporting quality,
to expose poorly-reported elements that may indicate disagreement between community
providers and the creators of the national reporting standard, and to examine predictors of
more complete reporting.4

Methods
Subjects/Data Source

Patients at the Durham VA Medical Center who were contacted by the VA between May 21,
2007 and May 19, 2008 and underwent a fee-basis colonoscopy were included. Patients
were mailed a fee-basis packet with instructions on the fee-basis process and information to
give the non-VA endoscopist. Physicians were instructed to fax the completed endoscopy
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report and any pathology reports to the VA, thus confirming the procedure had been
completed and providing VA physicians with the procedure results. The community
endoscopists performed colonoscopies in accordance with their site-specific policies and
documentation practices. As the colonoscopy report may be the only document forwarded to
referring physicians, information from clinic consultations or nursing documentation were
not included. Reimbursement from the VA was not linked to the extent or quality of this
documentation. We analyzed reports received through February 20, 2009.

Fee-based colonoscopy reports were scanned into the VA computerized patient reporting
system (CPRS) as they were received and the scan-date was documented. CPRS is the VA
medical record and is accessible by all VA providers. Colonoscopy reports and general
internet searches were used to obtain information regarding individual practices and
practitioners.

Colonoscopy reporting standard
We defined, a priori, a colonoscopy documentation standard to be the comparison for
analysis. This standard was based on the 2006 Quality Assurance Task Group of the
National Colorectal Cancer Roundtable (NCCRT) standardized colonoscopy reporting and
data system, CO-RADS, which contains over 190 informational elements.6 As the
community endoscopists were not responsible for monitoring pathology results, data
regarding pathology reporting and interpretation were not included in the documentation
standard. The fee-based endoscopy reports were then compared to the documentation
standard. A numerical score was created by adding the number of elements included in each
community report and dividing this number by the total number of elements in the
documentation standard report.

Data elements were categorized as: 1) Universal Elements 2) Indication Elements or 3)
Finding Elements. Universal elements are items to be included in all endoscopy reports,
such as patient demographics. Indication elements are specific to the reason that the
colonoscopy was performed. Some elements are not relevant to all indications, and the
physician performing the procedure may be required to provide more or less information
depending upon the specific indication. Finding Elements are similar to Indication Elements
in that the number of elements needed to adequately describe a certain finding is specific to
that finding [Appendix Outline A].

Summary Score Algorithms
Each report was assigned three summary scores, one score for each data element category.
Each summary score was based on a proportion of elements included in the reported as
compared to documentation standard. Thirty-eight data elements were included in the
Universal Elements summary score. To assign summary scores for Finding Elements and
Indication Elements, a scoring algorithm was created for each condition to define the total
number of necessary data elements. [Delineated in Appendix Outline A.]

Data collection and statistical analysis
All data were abstracted by L.P. A 10% random sample was also coded by N.H to verify
accuracy. Agreement between the original and verification abstractions was greater than
99%. We calculated the means, medians, ranges, percents, and confidence intervals for the
study sample. Six characteristics were pre-determined for regression model inclusion: use of
automated software, ambulatory surgery center setting, years since medical school
graduation (endoscopist), number of physicians in endoscopy practice, presence of
potentially neoplastic findings [findings other than diverticula, hemorrhoids, or
arteriovenous malformations], and indication other than screening. Automated reporting
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software included software packages specifically designed to generate endoscopy reports
and excluded type-written reports of dictated exams. The largest practice had 29 partners (an
academic medical center with many affiliates at local hospitals), but the next-largest practice
had 9 partners. Therefore, we categorized practice size as: small (1-2 physicians), mid-sized
(3-6 physicians), and large (≥7 physicians). Bivariate comparisons between these six
variables and the outcome of interest, Universal Elements score, were made using simple
linear regression for continuous variables and Student’s t-test for categorical variables.

Multivariable linear regression was used to examine associations between the Universal
Elements score and the six a-priori defined variables, and included calculating the model R-
squared, residual-by-predicted plots, residual quantile-quantile (Q-Q) plots, and standardized
normal probability (P-P) plots to test the aptness of model fit. Microsoft© Excel was used
for data abstraction, SAS statistical software (SAS Institute, Cary, North Carolina) was used
to calculate summary scores, and Stata statistical software (Stata SE Ver 9.0, College
Station, Texas) was used for all statistical analysis and modeling.

Research approval and support
The Durham VA Medical Center Institutional Review Board approved this study.

Results
One hundred thirty-five colonoscopy reports were included. The patients were 95.5% male
and 60.7% Caucasian [Table 1]. Fifty-five percent of exams were for screening. Forty-nine
physicians in 35 separate practices performed the procedures. Only 3 physicians
representing 4 reports (3% of the total sample) were associated with an academic medical
center. Fifty-nine percent of the colonoscopies were performed by physicians in solo or two-
person practices. Table 2 lists characteristics of the physicians and practices.

The summary scores were Universal Elements 57.6% [95% Confidence Interval (C.I.)
55%-60%], Indication Elements 73.7% (95% C.I. 69%-78%), and Finding Elements 75.8%
(95% C.I. 73%-79%). Table 3 summarizes each element in the Universal Elements score
and the Robertson et al results for comparison.4 Though initially included, information
regarding patient anticoagulation, prophylactic antibiotics, and intra-cardiac devices were so
inconsistently recorded that these items were deleted from the Universal Elements score.
Including only equivalent data elements results in a score of 60.4% for the Robertson et al
reports compared to 64.3% for this study. (“Comparison Scores”, Table 3)

Compared to 2002, a higher proportion of physicians commented on informed consent
(85.2% versus 32.0%), patient age (88.2% versus 48.4%), and quality of the bowel
preparation (75.6% versus 29.5%). In contrast, the reporting of some elements declined,
including patient gender (38.5% from 95.1%), race (10.4% from 85.2%), and history (20.7%
from 50.0%). Persistently lacking documentation was noted for the pre-procedure physical
exam, type of bowel preparation, and adequacy of preparation to detect polyps <10
millimeters.

Additional elements, not recorded in the Robertson study, were infrequently documented
including American Society of Anesthesiologists (ASA) classification (or equivalent risk
stratification, 26.7%) and sedation level (40.0%). Exam timing was uncommonly reported—
34.8% recorded the time of day, 8.9% listed the total exam duration, and 5.9% reported
withdrawal time. Only 15.6% of practitioners documented communicating the procedure
findings with the patient.
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Analysis of the Indication Elements score also revealed deficits in reporting. Of the 79
screening exams, only 32% reported whether the exams were average or high risk. Only
18% of exams performed for surveillance included the date of the last colonoscopy. Though
94% of surveillance exams included the most significant lesion found during the prior exam,
84% of these reports listed the lesion as “polyps” without specifying type, size, or location.

In general, reporting rates were higher for describing findings than for Universal Elements.
Seventy-five percent reported polyp morphology, 99% reported polyp location and removal
technique, and 87% reported sending pathology specimens. However, only 40% and 48%
reported complete removal and retrieval of polyps, respectively.

In the multivariable linear regression model, only the use of automated software was
associated with more complete documentation, increasing the Universal Elements score by
12% over reports not generated by automated software (95% C.I. 8%-15%). That is, the
predicted Universal Elements score was 63% (95% C.I. 61%-65%) for reports using
automated software and 51% (95% C.I. 48%-54%) for reports not using automated software.
The model R-squared was 0.319. Residual-by-predicted plots, residual quantile-quantile (Q-
Q) plots and standardized normal probability (P-P) plots showed adequate approximation to
normality.

We performed a similar analysis exploring the predictors of more complete documentation
for the Finding Elements. Only the subgroup of reports with polyp or polyp cluster (n=83)
findings was large enough to support this analysis. Automated software was associated with
more complete documentation, increasing the Findings Elements score by 8% (95% C.I.
1-15%). Medium-sized practices (3-5 persons) also had more complete reports compared to
those from 1-2 person practices by 8% (95% C.I. 1%-15%). There was no difference
between reporting in large practices compared to small practices (1% increase in
completeness, 95% C.I. −13% - +14%). Secondary regression analyses using the practice
sizes (1, 2, 3, 5, 7, 9 and 29 persons) as individual indicator variables (as opposed to the
small, medium, large categorization) showed significant results for only the 3-person
practice size.

In an exploratory analysis, we investigated the variability of reporting for the subset of
physicians using automated software. We graphed the mean Universal Elements score ± 2
standard deviations (S.D.) for the 6 physicians who performed 5 or more colonoscopy exams
(41% of the reports), denoting whether they used automated software [Figure 1]. The mean
scores were better in the group using automated software (indicated by asterisks). The
variability (S.D.) was similar in both groups, save physician 4 (S.D. 2.9%). Physician 4
submitted the fewest reports (5) in this group with a mix of automated-software-generated
and dictated reports.

Discussion
Despite published recommendations, there has been minimal change in colonoscopy
documentation over the last six years, and the observed differences in individual reporting
items may reflect changing documentation styles, not changes in the quality of
documentation. Either effective strategies have not been widely implemented and/or
providers may not agree upon what constitutes a complete endoscopy report. Physician
preference and disagreement regarding best practices has been raised as one explanation for
variability in colorectal cancer surveillance rates7, 8 and it may play a role in endoscopy
reporting as well.

Both the American College of Gastroenterology-American Society of Gastrointestinal
Endoscopy (ACG-ASGE) joint taskforce 9, 10 and the Quality Assurance Task Group of the
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NCCRT 6 have proposed quality indicators for endoscopy that can usually be extracted
directly from endoscopy reports or procedural notes. The variability seen in this and other
analyses 3, 4 suggests that physicians should change their documentation practices to ensure
that their procedure reports consistently provide all data needed for ongoing patient care.
Routinely absent elements in our study, such as prior colonoscopy details, bowel preparation
quality, exam timing, and documentation of cecal landmarks, have been associated with
neoplasia risk and detection.2, 11-13 Also, few providers documented that they
communicated colonoscopy findings to patients, which could impact patient satisfaction and
overall quality of care. While it is possible that these processes were performed, inconsistent
or absent documentation presents a problem for quality monitoring.

Several recommended indicators rely on documenting details of patient history and prior
endoscopies that may be difficult to obtain, especially with open-access endoscopy. The
dates and findings from prior procedures may only be available from the patient. While
patients with a personal or family history of colorectal cancer are usually able to recall the
dates of prior procedures,14-16 other patients may have less accurate recall.15, 17, 18

Similarly, patients may report a history of “polyps”;19, 20 however, they rarely differentiate
between polyps types. 19 Our finding that 84% of exams performed for surveillance listed
only “polyps” as the indication also suggests that prior histology was unknown. In addition,
the appropriateness of the indication and colonoscopy interval are recommended quality
indicators, but in routine practice these are often determined by the referring physician.
These issues suggest that guidelines must address whether the colonoscopy report is the best
data source for measuring quality indicators that rely upon accurate input from individuals
other than the endoscopist. Nonetheless, we chose to use the published guidelines as our
comparison and analysis because they were developed through a consensus and peer review
process and have been endorsed by gastroenterology professional societies. Alternatively we
could have developed our own list of quality markers; however, these could have reflected
our biases and would have limited comparison to other studies using the published national
standard.

An intriguing issue is the role that automated software plays in endoscopy reporting.
Automated software is a documentation tool with face-validity, but whether it can
standardize reporting behavior and improve the amount and type of information delivered to
referring physicians is unknown. We found that use of automated software was associated
with a significant increase in the completeness of endoscopic reporting but potentially not
the variability of reporting. This is similar to the findings of Lieberman et al3 who examined
reporting quality in the automated CORI reporting system where quality indicators are built
into the standardized report. The quality of the CORI automated endoscopy reports was
better for all items than was seen in this analysis; however, they also demonstrated imperfect
compliance with quality indicators. This may indicate that automated software has the
potential to improve quality, but this intervention alone will not completely standardize
endoscopy reporting.

In the analysis of predictors of Findings Elements, we found that 3 person practices
produced more complete reports than 1 person practices, but no significant results were seen
in the other practice sizes. Though there was a trend to more complete reporting in medium
sized practices (compared to both small and large practices), the small number of
observations in each category leads us to question whether this is a true association.

Limitations of our study include the modest sample size, predominance of male participants,
frequent pathological findings, limited geographical region, and summary letters but not full
endoscopy reports on some subjects. A larger sample would facilitate generalizability and
enhance our ability to identify characteristics associated with reporting quality. We cannot
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generalize our findings to women, though there is no evidence of gender-based differences
in reporting quality. Geographic variation in healthcare utilization and quality is
common.21-23 Therefore, other regions might have different documentation patterns than
what we noted.

These limitations should not diminish our contribution to identifying and understanding
documentation issues in current community gastroenterology practice. Our data represented
the routine practices of 49 endoscopists in 35 groups and the patients were community-
dwelling adults. Quality assessment will affect all practice settings; therefore, knowledge of
current practices is important in setting realistic benchmarks. The NCCRT’s specific goals
in creating a documentation standard were “to produce a tool that will provide endoscopists
with a quality improvement instrument and to provide referring physicians a colonoscopy
report that will use standard terms and provide follow-up recommendations.”6 Though the
NCCRT included “experts in gastroenterology, diagnostic radiology, primary care, and
health care delivery”, our findings suggest a lack of agreement between what is routinely
recorded at colonoscopy and what leaders recommend recording. Consensus regarding what
the appropriate quality indicators should be will ensure a fair accounting of the procedure
and may encourage broader adoption of quality improvement efforts.
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Appendix A Outline: Indication Elements and Finding Elements scoring
algorithm

1. Indication Elements

a. Screening

i. Average Risk (2 data elements needed for completeness)

1. Screening

2. Average Risk

ii. High Risk (4 data elements needed)

1. Family history of neoplasia

2. Degree of relative

3. Age of relative at diagnosis

4. Number of affected family members

b. Abnormal Test Result (2 data elements)

i. Abnormal Test Result

ii. Type of test

c. Symptoms (2 data elements)

i. Symptoms

ii. Type of symptoms
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d. Surveillance (3-4 data elements)

i. Surveillance

ii. Date of Last colonoscopy

iii. Most significant prior lesion

1. Type of lesion

2. Location if prior carcinoma

2. Finding Elements

a. Mass (7 data elements)

i. Location

ii. Size

iii. Morphology

iv. Biopsy taken

v. Biopsy method

vi. Retrieved

vii. Sent to pathology

b. Polyp (8 data elements)

i. Location

ii. Size

iii. Morphology

iv. Attempted removal

v. Removal method

vi. Complete removal

vii. Complete retrieval

viii. Sent to pathology

c. Polyp Cluster (9 data elements)

i. Number in cluster

ii. Location

iii. Size range in cluster

iv. Morphology

v. Attempted removal

vi. Removal method

vii. Complete removal

viii. Complete retrieval

ix. Sent to pathology

d. Submucosal Lesion (6 data elements)
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i. Location

ii. Size

iii. Biopsy taken

iv. Complete retrieval of biopsy

v. Complete removal

vi. Sent to pathology

e. Mucosal Abnormality (3 data elements)

i. Suspected diagnosis

ii. Biopsy taken

iii. Sent to pathology

f. Normal mucosa in patient with diarrhea (1 data element)

i. Pathology specimen obtained
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Figure 1.
Graph of Universal elements score ± 2 standard deviations (whiskers) for physicians
submitting more than 5 reports. Asterisk indicates physicians using automated reporting.
Dagger indicates physician using non-automated and automated reporting.
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Table 1

Patient Characteristics

n*
(total = 135)

Percent
(%)

Age 62† (S.D.# 8) (30-86)§

Male Sex 126 (93.3)

Race/Ethnicity

 African American 44 (32.6)

 Caucasian 82 (60.7)

 Other 4 (3.0)

 Unknown/Not listed 5 (3.7)

Indication for Exam

 Screening 75 (55.1)

 Surveillance 29 (21.3)

 Abnormal Test Result 9 (6.6)

 Symptoms 19 (14.0)

 Unknown 4 (3.0)

*
n=number;

†
Age in years;

#
S.D. = standard deviation;

§
range in years
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Table 2

Provider Characteristics

n* Percent
(%)

Practitioners 49 −

Practices 35 −

Practice Size 3.4† (S.D. 5 ) (1-29)§

Years from Medical School Graduation 22‡ (S.D. 7.8) (7-48)§

Board Certified in Gastroenterology 46 (93.9)

Use of Automated Software 90** (66.4)

*
n=number;

†
mean number of physicians;

#
S.D. = standard deviation;

§
range;

‡
mean time in years;

**
based on the total number of endoscopy reports (n=135)
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Table 4

Colonoscopy Findings

Findings n (%)*

Mass 1 (0.7)

Polyp 79 (58.5)

Polyp Cluster 4 (3.0)

Mucosal Abnormality 6 (4.4)

Diverticula 58 (43.0)

Hemorrhoids 67 (49.6)

AVM’s 0 (0.0)

*
more than 1 finding per colonoscopy was possible
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Table 5

Factors associated with more complete reporting

Change in
Universal Elements

Score (%)*

95%
Confidence

Interval

Use of Automated Software 11.7 8.0, 15.5

Years from Graduation† −0.4 −1.4, 0.6

Practice size

 Small Practices (1-2 physicians)# − −

 Mid-Sized Practices (3-6 physicians) 0.01 −3.8 , 3.9

 Large Practices (7 or more physicians) −2.0 −8.9, 4.7

Procedure performed in ASC 0.4 −2.9, 3.8

Potentially Neoplastic findings 2.7 −0.7, 6.1

Indication other than Screening 0.4 −2.9, 3.6

*
beta coefficients from linear regression expressed as percents

†
In five-year increments

#
Small practices (1-2 physicians) were considered the referent group
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