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Colonoscopy reports are important communication tools for providers
and patients, with potential to serve as information sources for
research, quality, performance and resource management. Despite
decades of work, studies continue to indicate that colonoscopy reports
are often incomplete. Although electronic medical records and databases can address this problem, costs, workflow and interoperability
(ie, difficulty exchanging information among systems) continue to
limit adoption and implementation of endoscopy electronic medical
records in Canada and elsewhere. Quality and reporting guidelines
alone have proven to be insufficient. In the present review, the authors
derived and applied five key themes to challenges in the current state
of colonoscopy reporting and propose strategies to address them.

Une analyse de la qualité des rapports de coloscopie
Les rapports de coloscopie sont des outils de communication importants pour les dispensateurs de soins et les patients, qui peuvent constituer des sources d’information pour la recherche, la qualité, le
rendement et la gestion des ressources. Malgré des décennies de
travaux, les études continuent d’indiquer que les rapports de coloscopie sont souvent incomplets. Même si les dossiers médicaux électroniques et les bases de données traitent de ce problème, les coûts, le flux
de travail et l’interopérabilité (la difficulté d’échanger de l’information
entre systèmes) continuent de limiter l’adoption et la mise en œuvre
des dossiers médicaux électroniques pour les endoscopies au Canada et
ailleurs. Les lignes directrices sur la qualité et les rapports ne suffisent
pas. Dans la présente analyse, les auteurs présentent cinq grands
thèmes, qu’ils appliquent aux problèmes liés à l’état actuel des rapports
de coloscopie, ils proposent des stratégies pour les régler.
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olonoscopy is integral in the detection and prevention of colorectal cancer (CRC), the second leading cause of cancer death in
North America. The American Society for Gastrointestinal Endoscopy
(ASGE) initially published colonoscopy quality guidelines in 1988
and most recently updated them in January 2015 (1,2). The Canadian
Association of Gastroenterology published national consensus guidelines on safety and quality indicators in endoscopy in 2012 (3).
Colonoscopy performance is operator-dependent, with wide variability
in quality and cancer screening effectiveness among endoscopists (4).
Analysis of Canadian administrative data has associated quality measures and endoscopist specialty with missed CRC after colonoscopy
(5,6). Standardized colonoscopy reporting and data management are
important requirements for quality improvement (3,7). In the United
States (US), the Quality Assurance Task Group of the National
Colorectal Cancer Roundtable incorporated ASGE guidelines into
their colonoscopy reporting and data system (ie, CO-RADS) (Table 1)
(8). Despite these efforts, adoption of standardized electronic medical
records (�����������������������������������������������������������
EMRs) and databases remains poor in Canada and other jurisdictions. This limits opportunities to advance quality of care programs
and optimize operational efficiencies. The present review identifies
five key themes currently related to colonoscopy reporting practices
along with strategies to address these challenges.

METHODS

PubMed and Embase literature searches were performed for English
language articles published after 1970 using the terms “colonoscopy”,
“quality” and “reporting”. Initial searches identified approximately
250 articles, all of which were further screened for relevance. Also
examined were cited references and those that were pertinent were
investigated. In addition, the Canadian Association of Gastroenterology
and the American Gastroenterology Association guidelines on colonoscopy and colorectal cancer screening were reviewed. Thirty articles
were ultimately selected; when possible, the most recently published
were chosen, as well as those with the highest level of evidence.
After reviewing the references from the literature search, the authors met and jointly identified five consensus colonoscopy reporting

themes related to quality advancement in colonoscopy. These were
based on gaps in quality that were recognized after surveying the literature. These themes were further developed by performing focused literature searches for each topic.

DISCUSSION

The five identified themes were:
1. The need for standardized data models and templates.
2. The need for endoscopists to understand the value of complete
and accurate documentation for effective clinical communication.
3. The need for standardized terminology.
4. The need for endoscopist performance feedback.
5. The need for appropriate health system use of data.
The themes are each discussed along with proposed strategies to
address them.
The need for standardized data models and templates
Studies have repeatedly demonstrated that colonoscopy reports are
often incomplete (9-11). Despite well-established documentation
guidelines, there is considerable variability in colonoscopy report quality among individuals, endoscopy units and geographical regions (1214). A study examining reports from >100 academic endoscopy
centres throughout the US revealed that key elements such as preparation quality and diagnostic interpretation were missing in 40% and
58% of cases, respectively (10). An examination of community feebased colonoscopy reports submitted to the US Veterans
Administration revealed low overall completeness attributed to a lack
of knowledge of reporting guidelines and/or poor agreement regarding
reporting elements. It was suggested that automated endoscopy software may improve reporting compliance but may not completely
standardize reporting quality (12).
Singh et al (13) recently audited a large volume of dictated colonoscopy reports from community and academic centres in Manitoba,
and found that many were deficient in reporting key quality indicators.
Only 20% documented bowel preparation quality and <10% specified
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TABLE 1
The Colonoscopy Reporting and Data System 25 key data
quality indicators for colonoscopy reports
Patient demographics and history
Age
Sex
Other: anticoagulation, antibiotic prophylaxis required, implantable
defibrillator or pacemaker present
Assessment of patient risk and comorbidity
American Society of Anesthesiologists classification
Procedure indication(s)
Date of last colonoscopy
Previous most advanced histological lesion
Family history of colorectal cancer, adenoma or inherited syndrome
Reason for examination
Procedure: technical description
Date and time
Sedation with medication names and dosages
Extent of examination
Duration
Documentation of cecal landmarks
Retroflexion
Bowel preparation (type and quality)
Colonoscopic findings
Mass/polyp (location, size, morphology, method of removal or biopsy)
Other abnormalities
Assessment
Based on history and colonoscopy findings
Interventions/unplanned events
Type of event ± intervention
Follow-up plan
Immediate follow-up and discharge plan (further tests, referrals, changes
in medications, follow-up appointments)
Recommendation for follow-up colonoscopy and tests
Pathology

the preparation used. When reporting polyps, only 34% described
morphology, 10% omitted intervention details and 2% neglected location (13). Numerous other audits have demonstrated similar rates of
report deficiency (9,11,14-18). It is clear that published best practice
colonoscopy reporting guidelines remain poorly adopted in many
jurisdictions.
Improved report completeness has been demonstrated in areas with
established electronic reporting systems (8,19,20). In Canada, the
Montreal General Hospital (Montreal, Quebec) (15) and Alberta
Health Services (Edmonton, Alberta) (21) have reported successful
quality monitoring and improvement initiatives based on this approach.
Recommendation
Standardized data reporting models and templates are required to
integrate best practices and data collection at the point of care.
The need for endoscopists to understand the value of complete and
accurate documentation for effective clinical communication
Colonoscopy reports are essential communication tools for multiple
stakeholders. Referring physicians require summarized findings, diagnoses, interventions, therapeutic and follow-up recommendations.
Subsequent endoscopists expect documented procedural details (ie,
sedation, instruments used, etc), as well as any special considerations
or difficulties that may have been encountered (22). Effective ‘handover’ is especially relevant for CRC screening programs in which
patients receive care from different endoscopists over time.
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Literature review suggests that procedure documentation has been
improving at a very slow rate and remains suboptimal even in leading
organizations. In 1991, Mai et al (23) reviewed colonoscopy reports
and discovered that even after the implementation of ASGE reporting
guidelines, only 28.7% included a follow-up plan. In 2002, Robertson
et al (10) found 59% of reports in research-affiliated facilities included
a procedure interpretation and plan. More recently at the Mayo
Clinic, follow-up recommendations and screening intervals were
found in only 81% of colonoscopy reports (24). In addition to incomplete summaries and recommendations, the procedural details provided are often insufficient to determine appropriate surveillance
intervals (8,12,15,17). This presents challenges for primary and referring physicians, and is perceived as a significant barrier to effective
care (25). Key procedural details are especially relevant when suggested surveillance intervals exceed published guidelines; recommendations should be included in the report along with the rationale for
deviating from protocol (26).
Recommendation
Professional organizations, referring physicians, training programs,
and payers must continue to emphasize the need for and establish
policies related to the timely and accurate reporting of colonoscopy
procedures. Concise and complete colonoscopy reports prevent
unnecessary procedures and facilitate appropriate follow-up intervals.
The need for standardized terminology
The need for standardized terminology has been recognized by endoscopists for decades. In 1994, the European Society for Gastrointestinal
Endoscopy (ESGE) developed the Minimal Standard Terminology
with the goal of establishing a common vocabulary and structure for
computerized endoscopy reporting systems (27,28). The Minimal
Standard Terminology details a selection of terms and descriptors for
procedural indications, findings, anatomy, endoscopic diagnosis and
adverse events. Despite this excellent foundation, the goal remains
largely unrealized in general practice. Li et al (9) sampled colonoscopy
reports throughout the state of Maryland (USA) and found considerable variation among endoscopists in their use of terminology to
describe similar lesions. For example, 10 mm polyps were reported as
“small” by some endoscopists and “large” by others, and descriptors
related to the bowel preparation varied, making comparison and interpretation difficult.
Although the Boston Bowel Preparation Scale (BBPS) is the most
commonly used and validated scoring system in research settings (29),
it is rarely incorporated in clinical endoscopic reports (30). Educational
programs involving brief online tutorials have successfully increased
adoption of the BBPS both in the US (31) and China (32). Other
validated grading systems include the Aronchick, Ottawa and Chicago
Bowel Preparation Scales (33-35). The wide variability in bowel preparation reporting has significant impact on accuracy, safety and system
costs (11,13,17).
Recommendation
Further work is required to achieve and implement standard
terminologies and classifications for the purposes of clarity, data
analysis and clinical decision making. This process requires clinical
leadership with ongoing support and commitment.
The need for endoscopist feedback
Endoscopists require data to understand and continuously improve the
quality of their personal reporting and procedure performance. The
previously cited study by Mai et al (23) from 1991 demonstrated that
peer review through monthly quality assurance meetings reduced
report deficiency rates from 91.6% to 33%, along with significant
reduction in inappropriate indications for endoscopy. A more recent
study was also able to achieve positive results through a 10 min documentation completeness compliance rate review incorporated into
their monthly staff meetings (24).
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Canadian analysis of administrative data associated endoscopist
quality measures with postcolonoscopy CRC (5). Quarterly report
cards and e-mail messaging informing endoscopists of their individual
performance data are simple interventions correlated with significant
improvement in quality indicators such as cecal intubation and adenoma detection rates (36-38). Periodic point-of-care audits have been
demonstrated to supply a basis for evaluating variation while providing
opportunities to improve clinical practice (36,38). It also enables a
more realistic and clinically relevant appraisal compared with retrospective and planned interval reviews (11,39).
In some centres, frequent audits of daily clinical practice reports
have become a standard of care (40). The Canadian Association of
Gastroenterology, led by Armstrong et al (41), developed the Practice
Audit in Gastroenterology (PAGE) program, enabling participants to
evaluate their performance and compare it with pooled peer data. The
program was well received as a tool for physicians to gather feedback
regarding their personal practice and performance (42). Evidence also
supports the use of indicator reporting by trainees. A simple web-based
tutorial significantly improved knowledge of quality performance
measures among gastroenterology trainees, who at baseline had a very
low rate of understanding (43).
Recommendation
Standardized reporting of performance indicators provides important quality improvement feedback for both trainees and experienced endoscopists. Systems and processes are required to provide
this data in a timely and accurate manner.
The need for appropriate health system use of data
Payment for performance is increasingly considered and applied to
address rising health system utilization and costs (44). To date, most
colonoscopy reporting practices do not support robust quality control
initiatives (45), despite published guidelines on measurable outcomes
and evaluation standards (46,47). System level monitoring of pointof-care data is required to identify and address both overutilization in
low-risk patients and appropriate access to care in those with high-risk
endoscopy findings and indications (26,48). There is also significant
disparity regarding utilization of CRC screening, which has been
shown to be correlated with increased mortality (49,50). Large-scale
analyses are required to identify and enact strategies to address such
inequalities.
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CONCLUSION

We identified several persistent deficiencies in current colonoscopy
reporting. Quality, safety and continuous improvement require a
team approach with performance monitoring among primary care
providers, endoscopists, group practices and health systems (52).
Accurate and timely data collection, greater transparency and analytics depend on point-of-care systems that are usable, efficient and
interoperable (53). Standardized reporting models and templates
can improve report completeness, provide timely communication,
prevent unnecessary procedures and enable appropriate follow-up
(20).
Adoption barriers to endoscopy electronic medical records
include costs, workflow considerations, lack of optimized content
and inability to incorporate evolving clinical best practice.
Systematic approaches to design and clinical consensus can address
these gaps to develop and support more effective and affordable
endoscopic electronic reporting systems (54). There is timely
opportunity to expand national and international collaboration on
standardized colonoscopy reporting, terminology, key quality indicators and follow-up protocols. Structured, standardized electronic
reporting systems and databases can more effectively serve as the
thread to unite multiple areas of continuous quality improvement
in colonoscopy.
ACKNOWLEDGEMENTS: Project support granted from the Canada
Health Infoway, as well as the Canadian Association of Gastroenterology.

10. Robertson DJ, Lawrence LB, Shaheen NJ, et al. Quality of
colonoscopy reporting: A process of care study. Am J Gastroenterol
2002;97:2651-6.
11. de Jonge V, Sint Nicolaas J, Cahen DL, et al. Quality evaluation of
colonoscopy reporting and colonoscopy performance in daily
clinical practice. Gastrointest Endosc 2012;75:98-106.
12. Palmer LB, Abbott DH, Hamilton N, et al. Quality of colonoscopy
reporting in community practice. Gastrointest Endosc
2010;72:321-7.
13. Singh H, Kaita L, Taylor G, et al. Practice and documentation of
performance of colonoscopy in a central Canadian health region.
Can J Gastroenterol Hepatol 2014;28:185-90.
14. Cotton PB, Connor P, McGee D, et al. Colonoscopy:
Practice variation among 69 hospital-based endoscopists.
Gastrointest Endosc 2003;57:352-7.
15. Beaulieu D, Barkun A, Martel M. Quality audit of colonoscopy
reports amongst patients screened or surveilled for colorectal
neoplasia. World J Gastroenterol 2012;18:3551-7.
16. Spencer HL, Lobo AJ, Riley SA. Variations in the reporting of
endoscopies by different endoscopists. Clin Med 2007;7:23-7.
17. Lieberman DA, Faigel DO, Logan JR, et al. Assessment of the
quality of colonoscopy reports: Results from a multicenter
consortium. Gastrointest Endosc 2009;69:645-53.
18. Hernandez LV, Deas TM, Catalano MF, et al. Longitudinal
assessment of colonoscopy quality indicators: A report from the
Gastroenterology Practice Management Group.
Gastrointest Endosc 2014;1-7.

3

Sharma et al
19. Zalis ME, Barish MA, Choi JR, et al. CT colonography reporting
and data system: A consensus proposal. Radiology 2005;236:3-9.
20. Logan JR, Lieberman DA. The use of databases and registries to
enhance colonoscopy quality. Gastrointest Endosc Clin N Am
2010;20:717-34.
21. Hilsden RJ, Rostom A, Dubé C, et al. Development and
implementation of a comprehensive quality assurance program at a
community endoscopy facility. Can J Gastroenterol 2011;25:547-54.
22. Bannert C, Reinhart K, Dunkler D, et al. Sedation in screening
colonoscopy: Impact on quality indicators and complications.
Am J Gastroenterol 2012;107:1837-48.
23. 	Mai H, Sanowski R, Waring JP. Improved patient care using the
A/S/G/E guidelines on quality assurance: A prospective comparative
study. Gastrointest Endosc 1991;37:597-9.
24. Coe SG, Panjala C, Heckman MG, et al. Quality in colonoscopy
reporting: An assessment of compliance and performance
improvement. Dig Liver Dis 2012;44:660-4.
25. Dulai GS, Farmer MM, Ganz PA, et al. Primary care provider
perceptions of barriers to and facilitators of colorectal cancer
screening in a managed care setting. Cancer 2004;100:1843-52.
26. 	Mysliwiec PA, Brown ML, Klabunde CN, et al. Are physicians
doing too much colonoscopy? A national survey of colorectal
surveillance. Ann Intern Med 2004;141:264-71.
27. Crespi M, Delvaux M, Schaprio M, et al. Working Party Report by
the Committee for Minimal Standards of Terminology and
Documentation in Digestive Endoscopy of the European Society of
Gastrointestinal Endoscopy. Minimal standard terminology for a
computerized endoscopic database. Ad hoc Task Force of the
Committee. Am J Gastroenterol 1996;91:191-216.
28. Korman LY. Standardization in endoscopic reporting: Implications for
clinical practice and research. J Clin Gastroenterol 1999;28:217-23.
29. Lai EJ, Calderwood AH, Doros G, et al. The Boston Bowel
Preparation Scale: A valid and reliable instrument for colonoscopyoriented research. Gastrointest Endosc 2009;69:620-5.
30. Calderwood AH, Schroy PC, Lieberman DA, et al. Boston Bowel
Preparation Scale scores provide a standardized definition of
adequate for describing bowel cleanliness. Gastrointest Endosc
2014;80:269-76.
31. Calderwood AH, Logan JR, Zurfluh M, et al. Validity of a webbased educational program to disseminate a standardized bowel
preparation rating scale. J Clin Gastroenterol 2014;48:856-61.
32. Gao Y, Lin J-S, Zhang H-D, et al. Pilot validation of the Boston
Bowel Preparation Scale in China. Dig Endosc 2013;25:167-73.
33. Aronchick C, Lipshutz W, Wright S, et al. Validation of an
instrument to assess colon cleansing. Am J Gastroenterol
1999;94:2667 (Abst).
34. Gerard DP, Foster DB, Raiser MW, et al. Validation of a new bowel
preparation scale for measuring colon cleansing for colonoscopy:
The Chicago Bowel Preparation scale. Clin Transl Gastroenterol
2013;4:e43.
35. Rostom A, Jolicoeur E. Validation of a new scale for the assessment
of bowel preparation quality. Gastrointest Endosc 2004;59:482-6.
36. Kahi CJ, Ballard D, Shah AS, et al. Impact of a quarterly report
card on colonoscopy quality measures. Gastrointest Endosc
2013;77:925-31.

4

37. Harewood GC, Petersen BT, Ott BJ. Prospective assessment of the
impact of feedback on colonoscopy performance.
Aliment Pharmacol Ther 2006;24:313-8.
38. Lin OS, Kozarek RA, Arai A, et al. The effect of periodic
monitoring and feedback on screening colonoscopy withdrawal
times, polyp detection rates, and patient satisfaction scores.
Gastrointest Endosc 2010;71:1253-9.
39. Imperiali G, Minoli G, Meucci GM, et al. Effectiveness of a
continuous quality improvement program on colonoscopy practice.
2007;314-8.
40. Fraser A, Gamble G. Colonoscopy audit over 10 years – what can
be learnt? N Z Med J 2012;126:25-36.
41. Armstrong D, Hollingworth R, Gardiner T, et al. Practice Audit in
Gastroenterology (PAGE) program: A novel approach to continuing
professional development. Can J Gastroenterol 2006;20:405-10.
42. Armstrong D, Hollingworth R, Macintosh D, et al. Point-of-care,
peer-comparator colonoscopy practice audit: The Canadian
Association of Gastroenterology Quality Program – Endoscopy.
Can J Gastroenterol 2011;25:13-20.
43. Thompson JS, Lebwohl B, Syngal S, et al. Knowledge of quality
performance measures associated with endoscopy among
gastroenterology trainees and the impact of a web-based
intervention. Gastrointest Endosc 2012;76:100-6,e1-e4.
44. Hewett DG, Rex DK. Improving colonoscopy quality through
health-care payment reform. Am J Gastroenterol 2010;105:1925-33.
45. Williams JE, Faigel DO. Colonoscopy reports and current state of
performance measures. Gastrointest Endosc Clin N Am
2010;20:685-97.
46. Rex DK, Petrini JL, Baron TH, et al. Quality indicators for
colonoscopy. Am J Gastroenterol 2006;101:873-85.
47. Jover R, Herráiz M, Alarcón O, et al. Clinical practice guidelines:
Quality of colonoscopy in colorectal cancer screening.
Endoscopy 2012;44:444-51.
48. Schoen RE, Pinsky PF, Weissfeld JL, et al. Utilization of surveillance
colonoscopy in community practice. Gastroenterology 2010;138:73-81.
49. Zapka JG, Puleo E, Vickers-Lahti M, et al. Healthcare system factors
and colorectal cancer screening. Am J Prev Med 2002;23:28-35.
50. Lansdorp-Vogelaar I, Goede SL, Ma J, et al. State disparities in
colorectal cancer rates: Contributions of risk factors, screening,
and survival differences. Cancer July 6, 2015 doi: 10.1002/
cncr.29561. (Epub ahead of print).
51. Calderwood AH, Jacobson BC. Colonoscopy quality.
Gastroenterol Clin North Am 2013;42:599-618.
52. Richter JM. Colonoscopy quality improvement: Practice to public
health. Gastrointest Endosc 2013;78:919-24.
53. 	McDonald CJ, Overhage JM, Dexter P, et al. A framework for
capturing clinical data sets from computerized sources.
Ann Intern Med 1997;127:675-82.
54. 	Mehrotra A, Dellon ES, Schoen RE, et al. Applying a natural
language processing tool to electronic health records to assess
performance on colonoscopy quality measures.
Gastrointest Endosc 2012;75:1233-9.e14.

Can J Gastroenterol Hepatol 2015 In Press

