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ABSTRACT 

 

Ttile: Association of Trainee Participation with Polyp Detection Rates  

in Screening Colonoscopy 

 

by 

Emad Qayed, MD 

 

  
Background: Colonoscopy is an important screening modality for colon cancer. It is 

unclear whether the participation of gastroenterology fellows in screening colonoscopy 

affects adenoma and polyp detection rates (ADR and PDR, respectively). 

 

Objective: The primary aim of this study was to investigate whether the ADR and PDR in 

screening colonoscopies performed in the presence of fellows were different from those 

performed by attending physicians alone.  

 

Methods: We performed a retrospective review of all patients who underwent a screening 

colonoscopy at Grady Memorial Hospital between July 1, 2009 and June 30, 2015. Patients 

with a history of colon polyps or cancer and those with poor colon preparation or failed 

cecal intubation were excluded from the analysis. Associations of fellowship training level 

with the ADR and PDR relative to attendings alone were assessed using uncondtional 

multivariable logistic regression. Models were adjusted for sex, age, race, and colon 

preparation quality.   

 

Results: A total of 7,503 colonoscopies met the inclusion criteria and were included in the 

analysis. The mean age of the study patients was 58.2 years; 63.1% were women and 88.2% 

were African American. The ADR in the fellow participation group overall compared to 

that in the attending group was 34.5% vs. 30.7% (p=0.001), and for third year fellows it 

was 35.4% vs. 30.7% (adjusted odds ratio [aOR] 1.23, 95% confidence interval [CI] 1.09-

1.39). For the PDR the corresponding figures were 44.5% vs. 40.1% (p=0.0003) and 45.7% 

vs. 40.1% (aOR 1.25, 95% CI 1.12-1.41). The ADR and PDR increased with increasing 

fellow training level (p for trend <0.05). 

 

Conclusions: These results suggest that there may be a stepwise increase in ADR and PDR 

on screening colonoscopies across the years of gastroenterology fellow training, and that 

fellow participation in these colonoscopies may be associated with higher adenoma and 

polyp detection, especially for fellows after their first year of training. Further studies that 

document the exact involvement of fellows in the procedure, withdrawal time, and location 

of polyps would help identify factors related to higher ADR and PDR in more experienced 

fellows.    
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1.  INTRODUCTION 

1.1 Colon cancer epidemiology 

Colorectal cancer (CRC) is the third most common cancer and the second leading 

cause of cancer death in the United States. In 2016, it is estimated that 134,490 

individuals will be diagnosed with CRC, and approximately 49,190 will die from this 

disease (26,020 males and 23,170 females) (1).  This accounts for 8% of total cancer 

deaths. While these numbers are substantial, there has been an overall steady decline in 

the incidence of CRC, which represents a 40% decrease since 1975, and 45% since the 

peak of CRC incidence in the 1980s. More recently, between 2008 and 2012, CRC 

incidence decreased annually by about 3.6% in men and 3.8% in women (1). Similarly, 

CRC mortality has been decreasing since 1975, with the most rapid decline in the past 

decade of about 3% annually. Several factors have been linked to this decline in CRC 

incidence and mortality, including changes in diet, risk factors, medication use (aspirin, 

hormone-replacement therapy, and statins). However, the most likely factor behind the 

most recent declines in CRC is the increase in the rate of CRC screening among 

individuals with average or high risk for colon cancer.  

1.2 Colon cancer screening 

Tests for colorectal cancer screening fall into two broad categories: tests for 

cancer detection and tests for cancer prevention. Tests for cancer detection detect mainly 

cancerous lesions, rather than precancerous polyps. These include guaiac-based fecal 

occult blood testing, fecal immunochemical tests, and stool DNA. Tests for cancer 

prevention can detect both cancer and precancerous polyps. These include colonoscopy, 

flexible sigmoidoscopy, and CT colonography. The advantages of colonoscopy compared 
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to the other modalities are the ability to directly examine the colonic mucosa and remove 

precancerous polyps during one session.  The American College of Gastroenterology 

recommends colonoscopy as the preferred screening modality (2). The results from 

several studies support that colonoscopy and polypectomy decrease mortality from colon 

cancer.(3-5). However, it has been consistently shown that the quality of colonoscopy 

varies among providers, and is dependent on several factors such as colon preparation 

quality, skills of the endoscopist, and length of withdrawal (examination) time. 

Furthermore, some studies found that colonoscopy decreases the risk of distal, but not 

proximal, colon     cancer (6, 7). Therefore, there is intense interest in improving the 

quality of colonoscopy in order to achieve the intended benefit of detecting precancerous 

polyps and preventing cancer.  

1.3 Colonoscopy quality indicators  

There are several measures of the quality and effectiveness of screening 

colonoscopy. The most important quality metric is the adenoma detection rate (ADR).  

This is the percentage of screening colonoscopies in which at least one histologically 

proven adenoma is detected. It is calculated using the following formula.  

𝐴𝐷𝑅

=
Number of screening colonoscopies in which at least one adenoma is detected

Total number of screening colonoscopies
 

The recommended ADR for screening colonoscopies varies depending on sex, 

reflecting the higher prevalence of polyps in men than in women. The US Multi-Society 

Task Force on Colorectal Cancer recommends a target ADR of ≥25% in men and ≥15% 

in women. The importance of ADR derives from its correlation with interval colon 
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cancer, which refers to cancers diagnosed within 3-5 years following a clearing 

colonoscopy. Most interval cancers are related to missed lesions during a screening 

colonoscopy (8). The ADR was inversely associated with risk of interval colorectal 

cancer (9, 10), suggesting that the lower the ADR, the higher the chance is for a patient to 

develop colon cancer following a screening colonoscopy.  Therefore, the effectiveness of 

screening colonoscopy is directly related to a high ADR and removal of all precancerous 

colonic polyps.(11) These studies strongly support the validity of the ADR as a quality 

measure in screening colonoscopy; therefore, it is warranted to study different factors that 

may affect the ADR in order to maximize the effectiveness of colonoscopy in colon 

cancer prevention.  

Another commonly used metric is the polyp detection rate (PDR). This is the 

percentage of screening colonoscopies performed in which at least one polyp is detected. 

It is measured using the following formula.  

𝑃𝐷𝑅 =
Number of screening colonoscopies in which at least one polyp is detected 

Total number of screening colonoscopies
 

The advantage of the PDR is that it can easily be calculated without the need to 

check histologic results. Any polyp removed (adenoma or non-adenoma) contributes to 

the PDR. Studies have found a strong correlation between the PDR and ADR (0.86-0.91), 

(12, 13). However, the PDR has several limitations. In contrast to the ADR, there are no 

standard targets for the PDR. In addition, some studies found the PDR to be strongly 

correlated with the ADR in the distal colon, but that the correlation in the proximal colon 

is weak (14, 15). Last, there is potential for bias in the PDR, as endoscopists may 

artificially inflate their PDR by removing non-significant distal colonic polyps. 

Therefore, the ADR remains the preferred and most validated measure of colonoscopy 
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quality. (11) An advanced adenoma is any adenoma that is 1 cm or larger in size, contains 

villous or tubulovillous histology, or contains high grade dysplasia. These polyps are 

considered higher risk than regular adenomas, and are more likely to progress to 

malignancy. Studies have found the advanced adenoma detection (AADR) rate 

(percentage of screening colonoscopies that contain at least one advanced adenoma) to be 

independent of the ADR, and recommend that it be considered as an additional measure 

of colonoscopy quality. (16).  

An inherent drawback of the above three measures is that they do not account for 

the number of lesions found in the colon. For example, in any given colonoscopy, finding 

1 adenoma is treated the same as finding 2 or more adenomas, as in all these cases the 

colonosccopy is considered to have ≥ 1 adenoma. This is similar in the PDR and the 

AADR. One way to account for these differences is to measure the mean number of 

adenomas per colon (or mean number of polyps per colon) as a method to measure lesion 

detection during colonoscopy.  

1.4 Effect of fellow involvement on effectiveness of screening colonoscopy 

Given the importance of providing a quality colonoscopy, there is great interest in 

studying the effects of different procedural factors on the ADR and PDR. Central to this 

discussion is the skill of the provider performing the colonoscopy. Colonoscopy quality 

differs widely among providers, and studies have reported a wide range of ADR (15-

50%) among endoscopists (17, 18). There is also some evidence that colonoscopies 

performed by gastroenterologists are associated with higher protection against colon 

cancer than are those performed by other providers (5).  
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Fellows are gastroenterology trainees who enroll in a three-year gastroenterology 

fellowship. Throughout their training, gastroenterology trainees acquire several 

procedural and non-procedural skills. They are supervised by attending 

gastroenterologists during procedures. First-year fellows rapidly acquire procedural 

skills; however, it is unclear whether their skill level changes substantially enough within 

the first year of training to affect their screening colonoscopy ADR and PDR. Most 

fellows in their third year of training have acquired adequate endoscopic skills, and are 

ready for unsupervised practice. They are considered more skillful than first and second 

year fellows.  Given that there is a known learning curve for colonoscopy, it is unclear 

whether the participation of fellows in screening colonoscopy affects the quality of the 

procedure, and whether their skill level at different stages of their training contributes to 

any changes in the quality of colonoscopy. There are relatively few reported studies that 

addressed this subject. In a small retrospective study of 309 patients, colonoscopies 

performed by fellows under the supervision of an attending had a higher ADR compared 

to those performed by attendings alone (37.2% vs. 23%, p<0.01) (19). Another 

retrospective study found that ADRs increased as fellows advanced throughout their 

fellowship, with third year fellows having a higher ADR than did attendings (39.5% vs 

27.7%), OR = 1.7 (1.33-2.17) (20). Another study found that colonoscopies performed by 

fellows under the supervision of attendings were associated with a higher detection of 

small adenomas (<5 mm), compared to procedures performed without a fellow (25% vs 

17%, p= 0.001) (21). There are several limitations to these studies, including the small 

sample sizes, the small number of procedures performed by fellows, inclusion of non-

screening colonoscopies, and no stratification of fellows by year of training.  



 

6 

 

1.5 Study aims 

This study provides further clarification on the effect of fellow participation at 

different stages of training on the quality of screening colonoscopies. The primary aim of 

this study is to investigate whether GI fellows at various stages of training performing 

screening colonoscopies have different ADR and PDR compared to attendings. This will 

be done by examining a large database of screening colonoscopies performed in patients 

aged 40 or older at a large teaching hospital.  
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2.  METHODS 

2.1 Study Design 

This was a retrospective study using the endoscopic procedure database at Grady 

Memorial Hospital in Atlanta, GA. This database includes prospectively collected 

information about all endoscopic procedures performed in the Grady Memorial Hospital 

gastroenterology endoscopy unit, and includes procedure type, patient’s medical record 

number, age, race, procedure indication, endoscopist, fellow participation in the 

procedure, and fellow training level. The study included all outpatients who were at least 

40 years old who underwent a screening colonoscopy between July 1, 2009 and June 30, 

2015.  Excluded patients included those who underwent colonoscopy for diagnostic 

purposes (e.g., abdominal pain, diarrhea, bleeding), surveillance for colorectal polyps, 

personal history of CRC, colorectal surgery, or inflammatory bowel disease.  We also 

excluded patients whose procedures were aborted due to complications, severe pain and 

discomfort, failed cecal intubation, and those with poor bowel cleansing preparation 

(“prep”). The study was approved by the Institutional Review Board.  

2.2 Study Variables 

The computerized medical record was used to confirm the age and race of the 

patient, endoscopic findings, prep quality, cecal intubation, and polyp size, number, 

location, and histology. Race was categorized as white, black, and other. Bowel prep 

quality was categorized as good, fair-adequate, fair-inadequate, and poor. Colonoscopies 

with fair-adequate prep are those in which the prep quality was judged to allow for 

detection of all polyps ≥ 5mm in size. Colonoscopies with poor prep had solid stool and 
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generally required a repeat procedure within 3 months. Polyps were categorized into 

adenomatous and non-adenomatous polyps. Adenomatous polyps were categorized into 

advanced and non-advanced adenomas. Advanced adenomas included polyps with size ≥ 

10mm, villous or tubulovillous histology, high grade dysplasia, or adenocarcinoma. 

Colonoscopies were categorized according to fellow participation as follows: attending 

alone (procedure performed solely by attending) versus fellow present (fellow 

participated in any part of the procedure). Given that fellows start their fellowship 

training without endoscopic experience and rapidly accumulate endoscopic skills during 

their first year of training, fellow participation was also categorized as follows: attending 

alone, fellow in 1st six months of training, fellow in second six months of training, fellow 

in second year, and fellow in third year.  

2.3 Colonoscopy information 

Patients who were candidates for CRC screening were referred to the endoscopy unit 

from their primary care or gastroenterology clinic. Patients were given a standard 4 L of 

polyethylene glycol solution as a standard bowel preparation regimen. During the study 

period, there were 10 attendings and 34 fellows who performed the colonoscopies. In the 

endoscopy unit, patients are randomly assigned to endoscopy rooms during the course of 

the day. Endoscopy rooms are staffed by an attending, with or without a fellow. All 

procedures were performed under moderate sedation. In colonoscopies performed with 

fellows, the fellow started the procedure and attempted insertion of the colonoscope to 

the cecum. In general, attendings intervened when there was difficulty passing a specific 

part of the colon, or if there was significant patient discomfort.  Once a specific area of 

the colon was traversed by the attending or the patient was better sedated, the scope was 
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usually given back to the fellow to complete the insertion to the cecum and subsequent 

withdrawal of the scope. However, this was left to the discretion of the attending. Second 

and third year fellows are usually able to complete the colonoscopy without participation 

of the attending. All fellows were strictly monitored by the attending physicians during 

insertion and withdrawal of the scope. 

2.4 Statistical analysis 

Descriptive statistics, including mean, standard deviation, and frequencies, were 

used to characterize the study population.  Characteristics of patients undergoing 

screening colonoscopy according to whether their colonoscopy was performed by an 

attending physician alone or with a fellow were compared using the student t-test for 

continuous variables and the chi square test for categorical variables.  Differences in the 

ADR, PDR, and advanced ADR across those for attendings alone and fellows at different 

points in training duration were assessed using the Mantel-Haenszel chi-square test to 

calculate the p for trend (non zero correlation).  Associations of fellowship training level 

with the ADR, PDR, and AADR relative to attendings alone were assessed using 

unconditional multivariable logistic regression to calculate the adjusted odds ratios (ORs) 

and 95% confidence intervals (CIs).  Models were adjusted for sex, age, race, and colon 

preparation quality.  Statistical significance was defined as two-sided p value of ≤ 0.05% 

or a 95% confidence interval that excluded 1.0. Analysis was performed using SAS 9.4 
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3.  RESULTS  

3.1 Patient population 

 Between July 1st, 2009 and July 1st, 2015, 8,175 colonoscopies were performed 

for the sole indication of screening for colon cancer. All procedures were performed 

under moderate sedation. Of these, 672 colonoscopies were excluded for the following 

reasons:  565 for poor colon preparation quality, 106 for failed cecal intubation, and 1 

complication (laryngospasm). A total of 7,503 screening colonoscopies were included in 

the analysis. Figure 1 shows the study flow diagram leading to the study population.  

Selected characteristics of the study patients according to whether their colonoscopy was 

performed by an attending physician alone or with a fellow are summarized in Table 1.  

The mean age of the study patients was 58.2 years, and 63.1% were women, 88.2% were 

African American, and 88.9% had a good colon preparation quality. A total of 67.2% of 

colonoscopies were performed with a training fellow, and the rest were performed by an 

attending alone.  

3.2  Adenoma, advanced adenoma,  and polyp detection rates 

Differences in the ADR, PDR, and advanced ADR across those for attendings 

alone and fellows at different points in training duration are summarized in Tables 1 and 

2. The ADR in the fellow participation group (all levels of training combined) was higher 

than that in the attending group (34.5% vs. 30.7%, p=0.001). The increased ADR in the 

fellow group was mainly related to second and third year fellows, but not first year 

fellows. Fellows in their third year of training had a higher ADR than did attendings 

alone (35.4% vs. 30.7%; aOR 1.23, 95% CI 1.09-1.39). Similarly, the PDR was higher in 
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procedures performed with fellows compared to those performed by attendings alone 

(44.5% vs. 40.1%, p=0.0003). Fellows in their third year of training had a higher PDR 

than did attendings alone (45.7% vs. 40.1%; aOR 1.25, 95% CI 1.12-1.41). The ADR and 

PDR statistically significantly increased with increasing fellow training level (trend p 

value <0.05). Fellows also detected more adenomas and polyps than did attendings. The 

mean number of adenoma per colon (APC) was higher in the fellows’ group than in the 

attendings alone group (0.68 vs. 0.61, p=0.03). Similarly, the mean number of polyps per 

colon (PPC) was higher in the fellows’ group than in the attendings alone group (0.96 vs. 

0.86, p=0.008).   

There was no difference in the advanced adenoma detection rate (AADR) 

between the fellows group and the attending group (8.3% vs. 8.7%, p=0.49). However, 

fellows in their first six months of training had a lower AADR than did attendings alone 

(4.8% vs. 8.7%; aOR 0.52, 95% CI 0.35-0.76).  We further analyzed this finding by 

examining the proportion of procedures that had a large adenoma (≥1 cm), villous 

histology, or high grade dysplasia (HGD) and/or cancer (Table 3). The lower AADR in 

the fellows in their first six months of training group was mainly related to a lower 

detection of large adenomas (3.4% vs 7.9%, p<0.0001). There were no differences in the 

detection of adenomas with villous histology or those with HGD and/or cancer. On 

average, fellows in their first six months of training detected a similar number of 

adenomas per colon compared to attendings (0.64 vs. 0.61, p=0.54).  
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4.  DISCUSSION AND CONCLUSIONS 

 In this study, we found that the participation of fellows overall in screening 

colonoscopy is associated with higher adenoma and polyp detection. This increased 

detection is demonstrated in terms of the number of colonoscopies with at least one 

adenoma or polyp (ADR and PDR), and the mean number of adenomas and polyps per 

colon. Furthermore, our findings suggest that the fellow’s level of training and experience 

is directly associated with polyp detection. There was a stepwise increase in adenoma and 

polyp detection with higher levels of fellow training. Fellows in the first year of training 

had similar ADR and PDR compared to attendings, while those in second and third year 

had higher values. These findings have clinical significance. Performance of 

colonoscopies by gastroenterology fellows, who have less experience than attendings, 

does not appear to negatively affect adenoma and polyp detection in colonoscopy, 

provided that they are adequately supervised, and may be associated with somewhat 

greater adenoma and polyp detection.  The increased detection of polyps in procedures in 

which fellows participate could be related to the presence of an additional observer who 

monitors the screen with the primary endoscopist, and can lead to an increased 

recognition of small polyps. Previous studies found that endoscopy nurse participation 

leads to increased polyp detection (22, 23). In addition, participation of fellows could 

lead to a more focused withdrawal of the colonoscope in which the attending physician 

actively instructs the fellow to examine behind each colonic fold, thereby increasing the 

chances of detecting polyps. Our findings also suggest that detection of polyps is a 

learned skill that continues to improve during fellowship training, highlighting the 

importance of gaining adequate experience during training to maximize polyp detection.  
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 Our study has several strengths. Unlike previous studies which included non-

screening colonoscopies, we focused our analysis on outpatients presenting for the sole 

indication of screening for colorectal cancer. The goal of colonoscopy in patients 

presenting with clinical indications such as acute overt bleeding, abdominal pain or 

constipation is often to diagnose the etiology of symptoms and not to detect and resect 

polyps. Polypectomy is often deferred in these patients with acute indications until their 

symptoms resolve. In addition, our study included a large number of colonoscopies 

performed by trainees at different level of training. Finally, comparisons of colonoscopy 

quality between attending alone and fellows are more meaningful when the level of 

fellow training is considered. We categorized the level of fellow training in a way that 

reflects their learning curve, as fellows rapidly gain endoscopic skills in the first 6 

months of training and progress to become more independent endoscopists in their 

second and third year. Finally, the retrospective nature of this study eliminates the 

possibility of the “Hawthorne effect”, in which endoscopists alter their behaviour as they 

know that detection rates are being recorded and compared, which is more likely to occur 

in a prospective study design.  One study found that when endoscopists know that their 

procedures are being recorded for review, they improve the quality of their exam (luminal 

distension, cleaning of the colon, and length of inspection time) resulting in an increased 

ADR. (24) 

 Our study has several limitations. It was a retrospective study and it was not 

possible to accurately describe the degree of fellow participation in colonoscopy. It is 

possible that attendings performed the withdrawal part of some procedures, and therefore 

we cannot directly attribute the differences in adenoma and polyp detection to the 
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fellow’s technical skills. We did not have data on the insertion and withdrawal time of the 

colonoscopy. This would have provided insight about the observed increased polyp 

detection in second and third year fellows. Longer withdrawal times have been linked to 

higher adenoma etection rates in screening colonoscopy (25). It is unclear whether the 

higher detection rate in second and third year fellows is related to longer withdrawal 

times or to the technical skill of the fellow combined with the guidance and supervision 

from the attending, or both. Also, we did not account for several factors that affect polyp 

and adenoma prevalence such as family history of colon cancer and aspirin use, the data 

for which were unavailable. However, we accounted for several important confounders 

such as age, race, sex, and colonoscopy preparation quality. Given the nature of patient 

flow through the endoscopy unit where patients are shared between attendings, it is 

unlikely that there was significant difference in the proportion of patients with a family 

history of CRC, aspirin use, or other unmeasured confounders between the attending 

alone and the fellows group. Finally, our study was limited to one training program, and 

thus may not be generalizable to others. 

  The finding of a lower AADR in fellows in their first six months of training 

compared to attending alone was unexpected. This difference was likely primarily 

attributable to there having been a higher percentage of colonoscopies in which one 

adenoma ≥1cm was detected in procedures performed by attendings alone. It is unlikely 

that this is related to underestimation of polyp size by fellows in their beginning of 

training while they document their procedures. In general, attendings and fellows discuss 

findings and write down the sizes and locations of polyps during the procedure, and a 

final report is entered in the medical record system after the procedure is completed.  In 
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addition, attendings sign off on the colonoscopy report and make the necessary changes 

as they see appropriate. It is reassuring that the ADR itself is not different between 

fellows in the first six month of training and attendings alone (32.4% vs. 30.7%, p=0.47). 

Furthermore, there was no difference in the average adenoma per colon between these 

two groups (0.61 vs. 0.64, p=0.54). This suggests that fellows are finding the same 

amount of polyps, though the size of these polyps is smaller than those found by 

attendings.  

 In summary, we found that fellow incolvement in screening colonoscopy is 

associated with overall higher ADR and PDR. These higher detection rates were mainly 

seen in procedures performed by second and third year fellows. Since the AADR was 

lower in procedures performed with fellows in their first six month of training, increased 

vigilance in these procedures and an attending joining the fellow in performing a careful 

withdrawal of the scope, with adequate withdrawal time and careful documentation of 

polyp size, are indicated. Further studies that document the exact involvement of fellows 

in the procedure, withdrawal time, and location of polyps would help identify factors 

related to higher polyp detection rates in more experienced fellows.  This would 

ultimately allow us to optimize fellow involvement and training in screening 

colonoscopy, while maintaining a high quality examination.   
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5.  APPENDIX 

Figure 1: Study flow diagram. 
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Table 1.  Characteristics of patients undergoing screening colonoscopy (n = 7,503), by fellow participation 

 
Characteristic Attending alone 

(n = 2,464; 32.8%) 

 
Attending with fellow 

(n = 5,039; 67.2%) 

 
p-value* 

 
Age in years (mean+/-sd) 57.9 ± 7.1 

 
58.3 ± 7.1 

 
0.02 

 
Female sex (n, %) 

 
1,572 63.8% 

 
3,161 62.7% 

 
0.37 

 
Race (n, %) 

       

  
White 120 4.9% 

 
261 5.2% 

 
0.15 

  
Black 2,198 89.2% 

 
4,423 87.8% 

  

  
Other 146 5.9% 

 
355 7.1% 

  

 
Preparation quality (n, %) 

       

  
Good 2,199 89.3% 

 
4,469 88.7% 

 
0.02 

  
Fair-adequate 152 6.2% 

 
382 7.6% 

  

  
Fair-inadequate 113 4.6% 

 
188 3.7% 

  

 
Fellow training level (n, %) 

       

  
1st 6 months N/A 

  
627 12.4% 

  

  
2nd 6 months N/A 

  
651 12.9% 

  

  
2nd year N/A 

  
1,413 28.0% 

  

  
3rd year N/A 

  
2,348 46.6% 

  

 
 ≥1 adenoma (ADR) (n, %) 756 30.7% 

 
1,736 34.5% 

 
0.001 

 
 ≥1 advanced adenoma (AADR) (n, %) 215 8.7% 

 
416 8.3% 

 
0.49 

 
 ≥1 polyp (PDR) (n, %) 988 40.1% 

 
2,244 44.5% 

 
0.0003 

 
Mean number of adenomas per colon (APC) 0.61 

  
0.68 

  
0.03 

 
Mean number of polyps per colon (PPC) 0.86 

  
0.96 

  
0.008 

Abbreviations: ADR, adenoma detection rate; PDR, polyp detection rate; AADR; advanced adenoma detection rate 

* p value from chi-square test for categorical variables, and student t test for continuous variables   
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Table 2. Associations of training level with ADR, PDR, and advanced ADR 

Outcome Fellowship training level Detection  

rate 

Trend         

p-value* 

aOR† 95% C.I.     p-value 

 ≥1 adenoma (ADR)  Attending alone (reference) 30.7% 0.0003 1 ---  
 

 
Fellow in 1st 6 months  32.4% 

 
1.07 0.89-1.3  0.47 

 
Fellow in 2nd 6 months 33.3% 

 
1.16 0.96-1.39  0.13 

 
Fellow in 2nd year 34.4% 

 
1.15 1.00-1.32  0.06 

 
Fellow in 3rd year 35.4% 

 
1.23 1.09-1.39  0.001 

      
 

 

 ≥1 polyp (PDR) Attending alone (reference) 40.1% <.0001 1 ---  
 

 
Fellow in 1st 6 months  42.4% 

 
1.10 0.92-1.32  0.28 

 
Fellow in 2nd 6 months 42.7% 

 
1.14 0.96-1.36  0.14 

 
Fellow in 2nd year 44.4% 

 
1.17 1.02-.133  0.02 

 
Fellow in 3rd year 45.7% 

 
1.25 1.12-1.41  0.0001 

      
 

 

 ≥1 advanced adenoma  Attending alone (reference) 8.7% 0.70 1 ---  
 

(AADR) Fellow in 1st 6 months  4.8% 
 

0.52 0.35-0.76  0.001 
 

Fellow in 2nd 6 months 9.1% 
 

1.06 0.78-1.44  0.71 
 

Fellow in 2nd year 9.3% 
 

1.05 0.83-1.31  0.70 
 

Fellow in 3rd year 8.3% 
 

0.93 0.76-1.15  0.51 

Abbreviations: ADR, adenoma detection rate; PDR, polyp detection rate; AADR, advanced ADR;  

aOR, adjusted odds ratio; C.I., confidence interval 

* Mantel-Haenszel chi-square (non zero correlation)    

† From unconditional logistic regression model controlling for age, sex, race, and colon-cleansing preparation quality  
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Table 3. Advanced adenomas and total adenomas per colon in attending alone group and fellows in 1st 6 months of 

training 

  
  Attending alone 

n=2464 

n (%) 

Fellows 1st 6 months 

n=627 

n (%) 

 

p-value* 

 ≥1 advanced adenoma (AADR) 215 (8.7%) 30 (4.8%) 0.001 

≥1 adenoma ≥1cm 194 (7.9%) 21 (3.4%) <0.0001 

≥1 adenoma with villous histology 83 (3.4%) 14 (2.2%) 0.15 

≥1 adenoma with HGD and/or cancer 26 (1.1%) 4 (0.6%) 0.34 

Mean number of adenomas per colon (APC) 0.61 0.64 0.54 

Abbreviations: AADR, advanced adenma detection rate; HGD, high grade dysplasia      

* p value from chi-square test for categorical variables, and student t test for continuous variables 
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