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ABSTRACT 

 

Background: Colonoscopy is widely used but its quality is highly variable, which 

may adversely affect patients. Research and quality improvement initiatives in a 

variety of jurisdictions have sought to address this issue, often supported by the use 

of health administrative data.  As these data are generally not collected for these 

purposes, it is critical to measure their validity prior to use.  The aim of this study is 

to validate health administrative data definitions for 5 key colonoscopy elements 

compared to the clinical record.  

 

Methods: We randomly sampled 1,962 colonoscopy and non-colonoscopy 

procedures from 28 hospitals and non-hospital endoscopy clinics between April 

2008 and March 2009 in Ontario, Canada.  Definitions for 5 key colonoscopy 

elements derived from the health administrative data were compared to the clinical 

record. Weighted and unweighted sensitivity and specificity, adjusted for clustering 

of patients within physicians, were calculated for each definition relative to the 

reference standard.   

 

Findings: We abstracted 1,845 records; in 1,282, colonoscopy was intended or 

performed. The weighted sensitivity and specificity of colonoscopy case, non-

hospital colonoscopy setting and anesthesiologist-assistance exceeded 95%.  

Weighted sensitivity for colonoscopy completeness and polypectomy exceeded 95% 

but specificity was less than 90%.  

 

Interpretation: Ontario health administrative data definitions for 5 key 

colonoscopy data elements performed well, with acceptable sensitivities and 

specificities for use in research and quality improvement initiatives.  In other 

jurisdictions where health administrative data are used for research or quality 

improvement, similar studies should be performed to ensure that these data are 

valid for these purposes. 
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INTRODUCTION 

 

Colonoscopy is common, essential for the management of gastrointestinal diseases. 

Colonoscopy has important risks, including perforation, bleeding and death.1 

Furthermore, there is considerable variation in the quality of colonoscopy.2, 3 

Patients are adversely affected by poor quality colonoscopy; such procedures are 

associated with missed colorectal cancers and cancer-related death.4 

 

Colonoscopy practice standards5, 6, research7, 8 and policy9, 10 initiatives have been 

implemented to improve quality. The use of “routinely collected data”11 such as 

health administrative data for these purposes is highly attractive as they are 

inexpensive to use, readily available, and can be captured uniformly across a health 

care payer or health system. These data are being used for funding, accountability 

and to measure performance and quality of care by government agencies.12 

However, as these data are often collected for other reasons,13, 14 it is critical to 

ensure their validity when using them for these purposes.  Thus far, colonoscopy 

validation studies have generally focused on procedure indication15-17 and other 

aspects of colonoscopy have not been widely evaluated. 

 

In Ontario, the Institute for Clinical Evaluative Sciences (ICES) houses health 

administrative databases containing the health care records for the population of 

Ontario. These databases have been used extensively in colonoscopy research1, 18-20 

and quality improvement21 but to date, they have not been validated. The objective 

of this study was to validate health administrative data definitions for 5 key 

colonoscopy elements: colonoscopy case, colonoscopy setting, colonoscopy 

completeness, anesthesiologist-assistance and polypectomy.  
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METHODS 

 

Overview: In this multi-site chart abstraction study, we created health administrative 

definitions of 5 colonoscopy data elements: a ‘colonoscopy case’, colonoscopy setting, 

colonoscopy completeness, anesthesiologist-assistance and polypectomy.  We 

compared these definitions to reference standards: clinical data obtained via chart 

abstraction at 23 hospitals and 5 non-hospital endoscopy clinics in Ontario, Canada.  

For some data elements, we included more than one health administrative definition 

and/or more than one reference standard. The clinical data largely comprised medical 

records of complete and incomplete colonoscopies but also included a number of 

gastroscopies and flexible sigmoidoscopies in order to allow estimation of the “true 

negative” rate for the case definition of colonoscopy. Ethics approval was obtained from 

Sunnybrook Health Sciences Centre Research Ethics Board as well as from the research 

ethics boards at the 23 hospitals where chart abstraction was performed.   

 

Sources of Administrative Data: The Ontario Health Insurance Plan (OHIP) and the 

Canadian Institute for Health Information (CIHI) databases housed at ICES were 

used.  OHIP contains physician billing data on inpatient and outpatient visits and 

procedures including colonoscopy since 1991. CIHI comprises diagnosis and 

procedure (both inpatient and ‘same day’) codes for all hospital admissions in 

Canada since 1988.   

 

Hospital and non-hospital endoscopy clinic sites:  We randomly selected 23 hospital 

and 5 non-hospital facilities in Ontario to participate in the study. The hospital sites 

were selected in a stratified fashion based on teaching/community status, size, and 

urban/rural status from hospitals performing more than 200 colonoscopies in the 

prior year (n=115) in the province.  With the assistance of endoscopy equipment 

manufacturers, we identified 34 non-hospital clinics active during the study period.  

We randomly selected from among those who performed more than 200 

colonoscopies in the prior year and indicated willingness to participate in the study 

(N=21 of 34 clinics).  The non-hospital facilities were almost all located in urban 

areas and none are academic, therefore selection was stratified by high and low 

annual colonoscopy volumes only. 

 

Medical Record Abstraction: All outpatient procedure visits for gastroscopy, flexible 

sigmoidoscopy and colonoscopy at the 28 facilities from April 1 2008 to March 31 

2009 were identified using health administrative data (hospitals) or using self-

reported billing data (clinics) and comprised the sampling frame (Figure 1).  From 

the 144,078 procedures in the sampling frame, we then randomly selected 1,968 

medical records for abstraction (the “sample”) using a stratified sampling strategy 
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previously used by others 22. The sample included complete colonoscopies (n=794), 

incomplete colonoscopies (n=806), gastroscopies (n=128), and flexible 

sigmoidoscopies (n= 240). The sampling strategy ensured adequate inclusion of less 

common events, such as incomplete colonoscopy, while maintaining a sample size 

feasible for medical record abstraction.   

 

At the 28 sites, trained ICES medical record abstractors, blinded to the 

administrative data, abstracted from 3 pre-specified sources, the endoscopist’s 

procedure note, the anesthesiologist’s record, and the pathologist’s record using a 

standardized data collection protocol. The data were collected in a standardized 

fashion by the abstractors using a customized data collection platform residing on 

encrypted laptops.  The data were then transmitted from each site to ICES via secure 

virtual private network.  If the endoscopist’s procedure note could not be found at 

the sites or if the dates for the procedure found in the medical record at abstraction 

did not agree with those in the administrative data, the case was excluded. 

 

Cohort creation:  Three cohorts were created for the analyses: 

(1) All successfully abstracted medical records – used to assess the health 

administrative data definition for colonoscopy case. 

(2) Medical records where either colonoscopy or flexible sigmoidoscopy was 

intended and colonoscopy codes were billed – used to evaluate the definition for 

colonoscopy completeness. Ontario physicians bill colonoscopy per segment 

reached; this data structure allows measurement of colonoscopy completeness.18 

Although there is a separate code for flexible sigmoidoscopy, anecdotally, 

colonoscopy codes are often used to bill this procedure as remuneration is better. As 

this practice may result in misclassification of incomplete colonoscopies when using 

the Ontario administrative data, flexible sigmoidoscopies billed with colonoscopy 

codes were included in the cohort.  Individuals with prior total colectomy or right 

hemicolectomy were excluded. 

(3) Medical records where colonoscopy was intended or performed – used to test 

the remaining 3 colonoscopy data elements, colonoscopy setting, anesthesiologist-

assistance and polypectomy.  

 

Administrative data definitions and reference standards for colonoscopy data 

elements: See Table 1 for definitions and reference standards for each data element.  

There were 14 alternative definitions for colonoscopy case because of the structure 

of OHIP colonoscopy codes: a base code (Z555A) must be used indicating that the 

scope was inserted to the level of the descending colon.  Up to 4 additional “E” codes 

are then used for every additional segment of colon visualized.  We evaluated 

colonoscopy completeness using 2 definitions of colonoscopy case: achieving either 
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the cecum or terminal ileum among (1) colonoscopies identified using the most 

sensitive definition and (2) those identified using the most accurate definition, 

based on the analyses described below. 

 

Health administrative data definitions were compared to relevant reference 

standards.  There were 2 reference standards for anesthesiologist-assistance 

(presence of anesthesiologist record, indicating an anesthesiologist attended the 

procedure; and propofol use documented in anesthetic record or endoscopist’s 

procedure note) and polypectomy (polyp documented by endoscopist; and histology 

confirmation of adenoma, including advanced adenoma, or sessile serrated 

adenoma/polyp documented).  See Supplementary Tables for a list of specific codes 

used and their definitions.  

 

Sample size:  We performed a sample size calculation a priori for the key data 

elements of colonoscopy case and colonoscopy completeness. Using methods for 

two-sided binomial tests,23 we estimated that we would need at least 600 complete 

colonoscopy cases, 600 incomplete colonoscopy cases and 200 non-colonoscopy 

cases to have over 80% power (alpha = 0.05) to detect at least a 4% absolute 

difference in coding accuracy (assuming a coding accuracy proportion, determined 

by comparing the medical record data with the administrative data, of 0.85) within 

each group.   

 

Analysis: Sensitivity and specificity with 95% confidence intervals were calculated 

for each administrative data definition relative to the relevant reference standard. 

The 95% confidence limits were adjusted for clustering of patients within 

physicians using the Taylor Series Expansion method.24 Because we oversampled 

incomplete colonoscopy procedures, we performed both unweighted and weighted 

analyses, where the weights reflected the distribution of procedures in the sampling 

frame relative to those in the sample. Weighted results are presented unless there 

was important variation between weighted and unweighted results.  For the 

colonoscopy case data element, we created a receiver operating curve by plotting 

the sensitivity (on the y-axis) and 1-specificity (on the x-axis) for the 14 definitions.  

The definition located in the upper left hand corner of this curve was defined as the 

most accurate as per the Youden method.25 
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RESULTS 

 

Of the 1,968 randomly selected endoscopy procedures, 1845 were successfully 

abstracted (see Figure 1 for exclusions).  Of these, colonoscopy was intended or 

performed in 1282 cases.  Approximately 25% of patients undergoing included 

procedures were under age 50, over half were women and 15% were performed in 

non-hospital endoscopy clinics (Table 2).  In the 23 hospitals, 7 to 153 charts were 

abstracted per hospital while in the 5 non-hospital clinics 31 to 86 were abstracted 

per clinic. 

 

Fourteen definitions of a colonoscopy case were evaluated (Figure 2 and Figure 3). 

The most sensitive definition was the base colonoscopy code, Z555A, with or 

without one or more additional E codes.  However, this definition was also the least 

specific.  The most accurate definition was base code plus the code “to hepatic 

flexure” (Z555A + E741A) with or without additional E codes. 

 

All 3 administrative data definitions for non-hospital clinic setting were found to 

have sensitivities and specificities in excess of 95% (Figure 4).  The first two applied 

criteria using either OHIP codes alone or using CIHI codes alone; when used 

simultaneously, there was minor loss of sensitivity. 

 

The sensitivity and specificity for colonoscopy completeness differed depending on 

the definition of colonoscopy case and whether they were weighted or unweighted 

(Figure 4). Regardless of the colonoscopy case definition, the weighted sensitivity 

exceeded 95% and the weighted specificity was poor (<80%).  All unweighted 

estimates were approximately 95% or higher with one exception - the unweighted 

sensitivity using the most sensitive colonoscopy definition was 70.2%. 

 

The sensitivity and specificity of the administrative data definition for 

anaesthesiologist-assisted colonoscopy exceeded 95% using either presence of 

anesthesiologist record (indicating an anesthesiologist attended the procedure) or 

the use of propofol as a sedating agent (Figure 4) as the reference standard.  

 

Three administrative data definitions of polypectomy were evaluated compared to 2 

reference standards, polyp seen/removed or histology (Figure 4).  Using more codes 

improved the sensitivity but worsened specificity.  These definitions were more 

sensitive but less specific when the reference standard was histology vs. polyp 

seen/removed.   
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DISCUSSION 

 

We have demonstrated that health administrative data definitions of colonoscopy 

case, colonoscopy setting and anesthesiologist-assistance perform well when 

compared to the medical record. The weighted definitions of colonoscopy 

completeness were sensitive but not specific. The definitions of polypectomy 

performed less well for the identification of the more clinically relevant reference 

standard, histologically significant polyps (adenomas and sessile serrated 

adenomas/polyps), than they did for ‘polyp seen or removed’. 

 

Many health administrative colonoscopy data validation studies to date have 

focused on colonoscopy indication.15-17 However, health administrative data are 

being used to evaluate and measure other aspects of colonoscopy, including 

completeness,18 type of setting,19, 26 polypectomy rate/adenoma detection rate,4, 27 

anesthesiologist-assistance,19, 20, 28, 29 complications1, 29 and missed cancers.4, 26 As 

such, our study validates the use of health administrative data for many of these 

other aspects of colonoscopy.  

 

In our study, we found that the most accurate definition of colonoscopy 

incorporates codes indicating that the endoscopist reached the hepatic flexure. 

However, in practice, other definitions may be used depending on context, e.g., for 

studies on perforation (as the procedure may be aborted if perforation is 

recognized)30.  One other study also found that the health administrative data 

identified colonoscopy procedures accurately.31 Accurate ascertainment of 

colonoscopy cases is important for research and performance measurement using 

health administrative data.  For example, low volume endoscopists have been 

shown to have higher rates of complications.1  

 

Our results for colonoscopy completeness must be interpreted in light of the 

differences in the weighted and unweighted results. Given the stratified sampling 

procedure used, we would expect the weighted results to be more valid than the 

unweighted results as long as the distribution of procedures in our sampling frame 

is representative of the distribution in the underlying population. The weighted 

results indicate that the administrative data definitions for colonoscopy 

completeness are sensitive but less specific, which would occur if the endoscopist 

billed for a complete colonoscopy but in fact it was not complete.  In a study of 

15,168 colonoscopies where Medicare claims were matched to records in the 

Clinical Outcomes Research Initiative (CORI) database, the Medicare data also failed 

to identify incomplete colonoscopies accurately.32 
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We found that the administrative data definition comprising codes for removal of a 

polyp 3 mm or larger, for fulguration, and for removal of large polyps greater than 3 

cm was highly specific but the sensitivity was 76.9%.  This specificity is comparable 

to that reported in the study of Medicare data described above32 and to a second 

study 33 from Quebec, Canada, however the sensitivities reported in the Medicare 

and Quebec studies were better (92% and 86% respectively). We found that the 

administrative data definition described above performed reasonably well for the 

more clinically relevant reference standard of adenoma or sessile serrated 

adenoma/polyp, although the false negative and false positive rates were 20% and 

13%, respectively.  While others have shown a strong correlation between 

endosocopist polypectomy rate and adenoma detection rate,34 ours is the first to 

report the test characteristics of using polypectomy codes as a surrogate for 

histologically significant polyps.   

 

Routinely collected data, such as health administrative data, are widely used for 

research but also by health care systems and funders in North America and Europe 

to allocate funds and monitor quality.12, 13, 35, 36 However, data inaccuracies can lead 

to disease or exposure misclassification,37 to the inability to identify sources of bias 

and to inaccurate conclusions.11, 38 There are examples of such data issues in the 

colonoscopy literature.39 For these reasons, recent guidelines for the reporting of 

studies conducted using “routinely collected data”, such as health administrative 

data, recommend that the validation of codes or algorithms used be described.11  

Validation enhances credibility and transparency of studies using health 

administrative data, which is important for uptake of findings40 by scientific and 

policy consumers and application of algorithms by other scientists. 38 

 

The research approach maximizes the internal and external validity.  We employed 

trained, blinded, chart abstractors who used a standardized data collection tool. The 

sample was large and representative of regional and facility differences. We used a 

rigorous sampling strategy that randomly selected institutions and procedures and 

ensured adequate inclusion of rare events. However, this approach, which 

necessitates the use of weighted cases, also introduces a potential limitation as 

inaccuracies may occur if the selected cases are not representative of the underlying 

sampling frame. While we validated Ontario data sources specifically, our methods 

and our central message - the importance of validating health administrative data - 

are broadly applicable to other jurisdictions.   

 

In sum, we have rigorously validated 5 colonoscopy data elements that are routinely 

used in health administrative data studies of colonoscopy, for quality assurance 

purposes and to guide health policy. The methods described here are reproducible 
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and should be replicated for routinely collected data for colonoscopy used in other 

jurisdictions. It is paramount to ensure that these sources of “big data” are 

sufficiently accurate given their increasingly influential role in research and the 

delivery of health care globally. 
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Table 1.  Description of the cohorts, administrative data definitions and the reference standards for 5 colonoscopy data 

elements.   

 

Colonoscopy Data 

Element 

Cohort, size Administrative Data Definition Reference Standard 

Colonoscopy case 

 

All successfully 

abstracted charts, 

n=1845 

 

OHIP codes: Z555A alone or in 

combination with any of: E740A, 

E741A, E747A OR E705A.  14 of 

the most clinically plausible 

combinations were evaluated (see 

Figure 3 for specifics). 

Performed or intended to perform 

colonoscopy according to 

endoscopist’s procedure note 

Non-hospital clinic 

 

 

  

  

  

  

Charts where 

colonoscopy was 

intended or 

performed, n=1282 

1. OHIP code E649A billed on 

date of colonoscopy 

2. No record in CIHI overlapping 

with date of colonoscopy 

according to OHIP (i.e., no 

record of the procedure being 

done in hospital) 

3. E649A AND no overlapping 

record in CIHI 

Presence of endoscopist’s procedure 

note in non-hospital facility chart 

 

 

 

 

 

 

 

 

Anesthesiologist-

assistance 

Charts where 

colonoscopy was 

intended or 

performed, n=1282 

OHIP codes for anesthesia (003C 

or procedure code with “C” suffix, 

see Supplementary Tables) billed 

on date as colonoscopy on same 

patient 

1. Presence of anesthesiologist 

record on chart, regardless of 

type of sedating agent 

2. Use of propofol as sedating agent 

according to anesthesiologist’s 

record 
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Colonoscopy Data 

Element 

Cohort, size Administrative Data Definition Reference Standard 

Colonoscopy 

completeness* 

  

Charts where 

procedure billed with 

colonoscopy codes and 

colonoscopy or 

flexible sigmoidoscopy 

was intended**, 

n=1477 

(administrative data 

def’n 1), n=1016 

(administrative data 

def’n 2) 

1. OHIP codes E747A (to cecum) 

OR E705A (to terminal ileum) 

billed among colonoscopies 

defined using most sensitive 

definition (Z555A +/- other E 

codes) 

2. OHIP codes E747A (to cecum) 

OR E705A (to terminal ileum) 

billed among colonoscopies 

defined using most accurate 

definition (Z555A +E741 +/- 

other E codes) 

Colonoscopy ‘intended’ and 

‘complete’ according to the 

endoscopist’s procedure note 

 

 

 

Polypectomy# Charts where 

colonoscopy was 

intended or 

performed%, n= 1256 

(reference standard 1), 

n=1252 (reference 

standard 2) 

1. OHIP code Z571A alone  

2. OHIP codes Z571A OR  Z570A 

or E685A 

3. OHIP codes Z571A OR  Z570A 

or E685A OR E717A 

 

 

1. Polyp visualized or polypectomy 

described according to 

endoscopist’s procedure note  

2. Adenoma, advanced adenoma or 

sessile serrated polyp according 

the pathologist’s report 

*Procedures intended as a flexible sigmoidoscopy where E747A or E705A was billed were classified as “false positive”. 

Procedures intended as a flexible sigmoidoscopy where E747A and E705A were not billed were classified as “false negative”. 

**Excluding those with prior total or right hemicolectomy. 
#Histology of the polyp is not available in administrative databases, therefore cannot define adenoma using these data 
%Excluding those with missing data for reference standard. 

OHIP = Ontario Health Insurance Plan  (physician billing database). 

CIHI = Canadian Institute for Health Information  (hospital billing database). 

Endoscopist’s procedure note: completed by the endoscopist, includes a description of the procedure including findings  

Anesthesiologist’s record: completed by the anesthesiologist, record of anesthetic administered during procedure 

Pathologist’s report: report on the histology of specimens, such as polyps, obtained at colonoscopy. 
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Table 2.  Patient and procedure characteristics, for 2 cohorts: (1) all abstracted 

charts and (2) charts where a colonoscopy was intended or performed. 

 

Characteristic 

All successfully 

abstracted charts 

(N=1,845) 

Charts where 

colonoscopy was 

intended or performed 

(N=1,282) 

Age group, in years  

<50 469 (25.4%) 251 (19.6%) 

50-59 517 (28.0%) 395 (30.8%) 

60-69 430 (23.3%) 327 (25.5%) 

70-74 174   (9.4%) 134 (10.4%) 

>74 255 (13.8%) 175 (13.7%) 

Sex    

Female 986 (53.4%) 709 (55.3%) 

Male 859 (46.6%) 573 (44.7%) 

Procedures performed*   

CS only 1,143 (62.0%) 1,125 (87.8%) 

EGD only 45   (2.4%) ≤ 5 

FS only 432 (23.4%) ≤ 5 

CS & EGD 200 (10.8%) 151 (11.8%) 

FS & EGD 12   (0.7%) ≤ 5 

CS & other procedure ≤ 5     ≤ 5 

FS & other procedure ≤ 5 0 

Other procedure only 6  (0.3%) 0 

Neighbourhood income 

quintile   

Low 300 (16.3%) 205 (16.0%) 

2 331 (17.9%) 225 (17.6%) 

3 337 (18.3%) 233 (18.2%) 

4 393 (21.3%) 265 (20.7%) 

High 474 (25.7%) 348 (27.1%) 

Missing 10   (0.5%) 6   (0.5%) 

Setting   

Non-hospital clinic 284 (15.4%) 216 (16.8%) 

Hospital 1561 (84.6%) 1,066 (83.2%) 

*Based on findings at chart abstraction 

CS = colonoscopy 

EGD = esophagogastroduodenoscopy 

FS = flexible sigmoidoscopy 
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FIGURE LEGENDS 

 

Figure 1.  Flow chart describing sampling of facilities and procedures 

 

Figure 2.  Weighted sensitivity and specificity of 14 administrative data definitions 

using Ontario Health Insurance Plan (OHIP) codes of colonoscopy case compared to 

the reference standard of colonoscopy intended or performed according to the 

medical record. 

 

Figure 3. Receiver operating curve of the 14 definitions for colonoscopy case. 

 

Figure 4.  Sensitivity and specificity of non-hospital setting, colonoscopy 

completeness, anesthesiologist-assistance and polypectomy compared to reference 

standards. 
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Figure 1. Flow chart describing sampling of facilities and procedures  
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Figure 2. Weighted sensitivity and specificity of 14 administrative data definitions using Ontario Health 
Insurance Plan (OHIP) codes of colonoscopy case compared to the reference standard of colonoscopy 

intended or performed according to the medical record.  
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Figure 3. Receiver operating curve of the 14 definitions for colonoscopy case.  
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Figure 4.  Sensitivity and specificity of non-hospital setting, colonoscopy completeness, anesthesiologist-
assistance and polypectomy compared to reference standards.  
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Supplementary Table 1.  Description of OHIP codes used in the current study. 

OHIP Billing Code OHIP Billing Code Description 

Colonoscopy and related codes 

Z555A INTESTINES-ENDOSCOPY-COLONOSCOPY INTO 

DESCENDING COLON 

E740A INTESTINE ENDO SIGMOID TO SPLENIC FLEXURE ADD 

E741A INTESTINE END SIGMOID TO HEPATIC FLEXURE ADD 

E747A INTESTINE-ENDOSCOPY-SIGMOID.TO CAECUM ADD TO 

Z512/Z555 

E705A DIGEST.SYST.INTEST.ENDOSC.INTO TERMINAL ILEUM,ADD. 

E749A DIGEST SYST.-WHEN Z512,555,580 PERFORMED OUT 

HOSP....ADD 

Z570A INTESTINES-EXCISION-FULGURATION OF POLYPS 

THRO.COLONOSCOPE 

Z571A INTESTINES-EXC.-POLYPS THRO. COLONOSCOPE 

E685A INTESTINES,ENDOSCOPY TOTAL EXCISION >3CM SESSILE 

POLYPS 

Gastroscopy and flexible sigmoidoscopy codes 

Z399A OESOPHAGUS-OESOPHAGO/GASTRO. WITH/OUT 

DUODENOSCOPY 

Z515A DIGEST.SYST.OESOPHAGOSCOPY WITH/OUT BIOPSY(S) 

Z523A OESOPHAGUS-DILATION OF OESOPHAGUS-

GUIDED(STRING,WIRE) 

Z525A OESOPHAGUS-DILATION-OESOPH.-PNEUMATIC 

Z527A STOMACH-ENDOSCOPY-GASTROSCOPY 

Z528A STOMACH-ENDOSCOPY-GASTROSCOPY-SUBSEQ. 

Z532A PERCUT ENDOSCOPC GASTROSTMY-REV Z CD & INCR FEE 

TO 1/2 S118 

Z547A STOMACH-ENDOSCOPY GASTROSCOPY WITH REMOVAL 

FOREIGN BODY 

Z580A INTESTINE-ENDOSCOPY-USING 60C.M. FLEXIBLE 

ENDOSCOPE. 

Colectomy codes 

S166A INTESTINE-EXC.-SML+LGE INTESTINE-TERM.ILEUM-

CAECUM ASC.COLON 

S168A INTESTINE-EXC.-ILEOSTOMY.SUBTOTAL COLECTOMY 

S169A INTESTINE-EXC-TOTAL COLECTOMY W/ILEO-RECTAL 

ANASTOMOSIS. 

S170A INTESTINE-EXC.-ILEOSTOMY+TTLCOLECTOMY+ABDOM-

PERIN.RESECTION 

S172A INTESTINE-EXC.-TOTAL COLECTOMY WITH LOOP 

ILEOSTOMY. 

S214A RECTUM-EXC.-PROCTECTOMY-ABDOMINO-PERINEAL 

RESEC/PULL THRU 
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S215A RECTUM-EXC.PROCTECTOMY-2 SURG. TEAM ABDOMINAL 

SURGEON 

S216A RECTUM-EXC.-PROCTECTOMY-2 SURG. TEAM PERINEAL 

SURGEON 
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Supplementary Table 2.  OHIP billing codes used in analysis to identify anaesthesia 

assistance.  This list was empirically derived from Ontario health administrative 

data by identifying endoscopy-related and anesthesia codes with “C” suffix billed +/-

1 day of a colonoscopy from 1993-2005.* 

OHIP Billing Code OHIP Billing Code Description 

E003C ASST./ANAES. ATTEND. - MONITORING/CARE 

E747C ENDOSC SIGMOID TO CAECUM, ADD TO Z512/Z555 

S119C PERCUTANEOUS ENDOSCOPIC GASTROSTOMY 

S236C ESOPHAGUS - ENDOSCOPIC ULTRASOUND USING LINEAR OR 

RADIAL ECHO-ENDOSCOPE - EXCLUDING BILIARY OR 

PANCREATIC EXAM. 

S237C ESOPHAGUS - ENDOSCOPIC ULTRASOUND USING LINEAR OR 

RADIAL ECHO-ENDOSCOPE - INCLUDING BILIARY AND/OR 

PANCREATIC EXAM. 

Z399C OESOPHAGOSCOPY-GASTROCOPY W/OUT DUDENOSCOPY - 

ELECTIVE 

Z400C OESOPHAGUS - FOR ACTIVE BLEEDING 

Z512C INTESTINES - ENDOSCOPY ILEOSTOMY OR COLOSTOMY 

Z514C INTESTINES - ENDOSCOPY ILEOSTOMY OR COLOSTOMY 

WITH BIOPSY 

Z515C OESOPHAGOSCOPY WITH/OUT BIOPSY 

Z527C STOMACH - ENDOSCOP - GASTROSCOPY (W/OUT 

BIOPSY/PHOTO) 

Z528C SUBSEQ (WITHIN 3 MONTHS FOLLOWING PREV 

GASTROSCOPY 

Z535C RECTUM - SIGMOIDOSCOPY W/OUT ANOSCOPY (NOT WITH 

Z555/Z580) 

Z536C RECTUM - SIGMOIDOSCOPY W/OUT ANOSCOPY - W/BIOPSY 

Z544C ANUS - INC. BIOPSY 

Z547C STOMACH - GASTROSCOPY WITH REMOVAL OF FOREIGN 

BODY 

Z551C LIVER - INC - BIOPSY, NEEDLE 

Z555C ENDOSCOPY - SIGMOID/DESCENDING COLON 

Z558C BILIARY TRACT - ENDO MANIP &/OR REM DUCT STONES 

W/OUT SPHINCTEROTOMY 

Z560C INTESTINES - ENDOSCOPY - DUODENOSCOPY (NOT WITH 

Z399/Z400) 

Z561C INTESTINES - DUODENOSCOPY - CANN. PANCR. DUCT 

Z567C SUBSEQ PROC (WITHIN 3 MON. FOLL PREV ENDOSCOPIC 

PROC) 

Z568C SUBSEQ PROC SAME PHYS (WITHIN 3 MON. PREV 

ENDOSCOPIC PROC) 

Z570C FULG POLYP THROUGH COLONOSCOPE 

Z571C EXC POLYP, THROUGH COLONSCOPE 

Z576C INTRO - INJECTIONS ANAL FISSURE 

Page 26 of 28

For Peer Review Only

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



Confidential

Z580C ENDOSCOPY (USING 60CM. FLEX SCOPE) 

Z592C RECTUM - SIGMOIDOSCOPY - DECOMPRESSION/VOLVULUS 

Z749C INTEST - ENDOSCOPY - SUBSEQ PROC (WITHIN 3 MONTHS) 

Z753C RECTUM - POLYPS/TUMOURS ELECTROCOAG - UNDER 2 CMS 

Z754C RECTUM - POLYPS/TUMOURS EXC - UNDER 2 CMS 

Z755C RECTUM - POLYPS/TUMOURS ELECTROCOAG/EXC - OVER 2 

CMS 

Z757C EXC BENIGN ANAL LESION(S) 

Z761C RECTUM POLYPS WITH ELECTROCOAGULATION OR 

EXCISION BASE 5 CM.+ 
* Alharbi O, Rabeneck L, Sutradhar R, et al. A population-based analysis of outpatient colonoscopy in 
adults assisted by an anesthesiologist. Anesthesiology 2009;111:734-740. 
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STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies  

 Item No Recommendation Page No. 

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract Title page 

(b) Provide in the abstract an informative and balanced summary of what was done and what was found 2 

Introduction  

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 3 

Objectives 3 State specific objectives, including any prespecified hypotheses 3 

Methods  

Study design 4 Present key elements of study design early in the paper 4 

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection 4-5 

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants 4-5 

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if 

applicable 

Table 1 

Data sources/ measurement 8*  For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe 

comparability of assessment methods if there is more than one group 

Table 1 

Bias 9 Describe any efforts to address potential sources of bias 6 

Study size 10 Explain how the study size was arrived at 6 

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and 

why 

6 

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding 6 

(b) Describe any methods used to examine subgroups and interactions n/a 

(c) Explain how missing data were addressed Figure 1 

(d) If applicable, describe analytical methods taking account of sampling strategy 4-5 

(e) Describe any sensitivity analyses n/a 

Results  

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, 

confirmed eligible, included in the study, completing follow-up, and analysed 

Figure 1 

(b) Give reasons for non-participation at each stage Figure 1 

(c) Consider use of a flow diagram Figure 1 

Descriptive data 14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential Table 2 
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confounders 

(b) Indicate number of participants with missing data for each variable of interest n/a 

Outcome data 15* Report numbers of outcome events or summary measures Figure 2,3 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 

interval). Make clear which confounders were adjusted for and why they were included 

Figure 2,3 

(b) Report category boundaries when continuous variables were categorized n/a 

(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period n/a 

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses n/a 

Discussion  

Key results 18 Summarise key results with reference to study objectives 8 

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and 

magnitude of any potential bias 

9 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 

similar studies, and other relevant evidence 

9-10 

Generalisability 21 Discuss the generalisability (external validity) of the study results 9 

Other information  

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which 

the present article is based 

11 

 

*Give information separately for exposed and unexposed groups. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE 

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org. 
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