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A bs tr ac t

Background

Clinical outcomes after many complex surgical procedures vary widely across hos-
pitals and surgeons. Although it has been assumed that the proficiency of the 
 operating surgeon is an important factor underlying such variation, empirical data 
are lacking on the relationships between technical skill and postoperative outcomes.

Methods

We conducted a study involving 20 bariatric surgeons in Michigan who participated 
in a statewide collaborative improvement program. Each surgeon submitted a single 
representative videotape of himself or herself performing a laparoscopic gastric 
bypass. Each videotape was rated in various domains of technical skill on a scale 
of 1 to 5 (with higher scores indicating more advanced skill) by at least 10 peer 
surgeons who were unaware of the identity of the operating surgeon. We then 
assessed relationships between these skill ratings and risk-adjusted complication 
rates, using data from a prospective, externally audited, clinical-outcomes registry 
involving 10,343 patients.

Results

Mean summary ratings of technical skill ranged from 2.6 to 4.8 across the 20 sur-
geons. The bottom quartile of surgical skill, as compared with the top quartile, was 
associated with higher complication rates (14.5% vs. 5.2%, P<0.001) and higher 
mortality (0.26% vs. 0.05%, P = 0.01). The lowest quartile of skill was also associ-
ated with longer operations (137 minutes vs. 98 minutes, P<0.001) and higher rates 
of reoperation (3.4% vs. 1.6%, P = 0.01) and readmission (6.3% vs. 2.7%) (P<0.001).

Conclusions

The technical skill of practicing bariatric surgeons varied widely, and greater skill 
was associated with fewer postoperative complications and lower rates of reopera-
tion, readmission, and visits to the emergency department. Although these findings 
are preliminary, they suggest that peer rating of operative skill may be an effective 
strategy for assessing a surgeon’s proficiency.
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A considerable body of research sug-
gests that some surgeons have better re-
sults than others. Early studies of coronary-

artery bypass surgery showed wide variation in 
risk-adjusted patient mortality across surgeons; 
studies of other procedures and other outcomes 
have shown similar variation among surgeons.1-3 
Efforts to reduce such variation have focused pri-
marily on improving perioperative care. For ex-
ample, the Surgical Care Improvement Project 
and related pay-for-performance programs have 
provided financial incentives to increase sur-
geons’ compliance with evidence-based prac-
tices related to prophylaxis against surgical-site 
infection and venous thromboembolism. As of 
this writing, how ever, there is little evidence 
that such initiatives have improved outcomes 
overall or have reduced the variation in out-
comes across surgeons.4-6

In many procedures, the technical skill of the 
operating surgeon may be a more important 
determinant of outcomes than perioperative care. 
A high level of surgical skill may be essential in 
preventing intraoperative problems such as bleed-
ing or tissue devascularization and may be asso-
ciated with more precise reconstruction in car-
diovascular or gastrointestinal surgery, possibly 
reducing the risk of anastomotic complications 
(e.g., thrombosis and leak, respectively). A high 
level of skill may also be associated with shorter 
operations, which are important in light of re-
search linking prolonged operating times to 
increased risks of certain types of complica-
tions such as infection and venous thromboem-
bolism.7-12 The importance of surgical skill 
may be inferred from studies assessing poten-
tial surrogate variables, including procedure 
volume and subspecialty training. As of this 
writing, however, few studies have directly as-
sessed the technical skill of practicing sur-
geons, and to our knowledge none have linked 
the level of surgical skill to clinical outcomes.

We conducted a population-based study of 
complications after gastric bypass surgery, a 
common but complex procedure for which out-
comes have been shown to vary widely accord-
ing to the surgeon. We first rated the technical 
skill of 20 practicing bariatric surgeons, as 
judged anonymously by their peers. We then 
examined the relationship between the sur-
geons’ technical skill and their risk-adjusted 
complication rates.

Me thods

Study overview

This study was based on an analysis of data from 
the Michigan Bariatric Surgery Collaborative 
(MBSC), a payer-funded consortium of hospitals 
and surgeons performing bariatric surgery in 
Michigan.13,14 The MBSC includes all 40 Michi-
gan hospitals engaged in bariatric surgery and 
all 75 surgeons operating at those facilities. Par-
ticipating hospitals submit data on all patients 
undergoing bariatric surgery (approximately 
6000 new patients each year).

As described in greater detail elsewhere, the 
MBSC clinical registry includes a wide range of 
information on demographic variables, coexist-
ing conditions, the perioperative process of care, 
complications at 30 days, and longer-term out-
comes, including weight loss and health status.15 
All variable definitions are standardized, and 
data collection is conducted by centrally trained 
data abstractors. Each participating hospital is 
visited annually by external auditors from the 
central coordinating center to verify the accuracy 
and completeness of the submitted data.

The objective of this study was to assess the re-
lationship between the technical skill of 20 MBSC 
surgeons and postoperative complications in 
10,343 patients undergoing laparoscopic gastric 
bypass between August 28, 2006 (the start date 
of the MBSC registry), and August 1, 2012. The 
study was approved by the institutional review 
board of the University of Michigan.

Participating Surgeons and Raters

We recruited 20 surgeons from a total of 63 Mich-
igan surgeons who were performing laparoscopic 
gastric bypass when the study was initiated. Par-
ticipation was voluntary and based entirely on 
self-selection. Participating surgeons were asked 
to submit one video of themselves performing 
laparoscopic gastric bypass. In addition to being 
the most common bariatric procedure, laparo-
scopic gastric bypass is relatively complex and is 
associated with higher complication rates than 
gastric banding and sleeve gastrectomy. Surgeons 
were asked to submit a “representative” case (the 
choice of which was left entirely to them) that was 
stripped of any patient identifiers.

To minimize the burden on the raters, each 
of the 20 study videos was edited to remove all 
but the critical components of the procedure: 
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creation of the gastric pouch, the gastrojejunos-
tomy, and the jejunojejunostomy. Edited videos, 
which ranged from approximately 25 to 40 min-
utes in length, were then distributed electroni-
cally for rating by peer surgeons. One video was 
distributed approximately every 2 weeks between 
July 2011 and June 2012. All MBSC surgeons 
other than the 20 surgeons who participated in 
the study were invited to rate each video. Follow-
up reminders were sent until each video had 
been rated by at least 10 peers. Overall, 33 sur-
geons from 24 hospitals served as raters. Of 
these surgeons, 15 performed 78% of the rat-
ings. Both the surgeon raters and the investiga-
tors were unaware of the identity of the surgeon 
in each video and the outcome of the procedure.

Surgeons rated each video using an instru-
ment modified slightly from the Objective Struc-
tured Assessment of Technical Skills,16 which is 
used commonly in assessing the skill of surgical 
trainees17 and was recently validated for use 
among practicing bariatric surgeons18 (see the 
video, available with the full text of this article 
at NEJM.org). In addition to providing a sum-
mary judgment of overall skill, surgeon raters 
assessed each video in five domains of technical 
skill: gentleness, tissue exposure, instrument 
handling, time and motion, and flow of opera-
tion. Each domain of surgical skill was rated on 
a scale of 1 to 5 (with 1 indicating the skill ex-
pected of a general-surgery chief resident and 5 
indicating the skill of a master bariatric sur-
geon). A score of 3 reflected the skill of an aver-
age practicing bariatric surgeon. Surgeon raters 
judged the videos and applied these rating crite-
ria independently. We made no attempt to train 
the raters or otherwise establish rating norms.

Outcomes

The primary outcome was the occurrence of any 
postoperative complication. Surgical complica-
tions included a surgical-site infection (a wound 
infection treated with antibiotics, wound opening, 
or both), a wound infection or dehiscence (re-
quiring reoperation), an abdominal abscess (re-
quiring percutaneous drainage or reoperation), a 
leak (requiring percutaneous drainage or reop-
eration), an anastomotic stricture (requiring dila-
tion), a bowel obstruction (requiring reoperation), 
and bleeding (requiring a blood transfusion, re-
operation, or a splenectomy). Medical complica-
tions included pneumonia (requiring treatment 
with antibiotics only), respiratory failure (requir-

ing intubation or tracheostomy), renal failure 
 (requiring dialysis), venous thromboembolism 
(deep-vein thrombosis or pulmonary embolism), 
myocardial infarction, cardiac arrest, and death. 
We also examined 30-day rates of death, unplanned 
reoperation, readmission, and emergency depart-
ment visits.

Statistical Analysis

Our exposure variable, technical skill, was deter-
mined at the surgeon level. For statistical model-
ing and inferences, outcomes were assessed at 
the patient level. All analyses accounted for clus-
tering of outcomes from multiple patients treated 
by a single surgeon.

As our summary skill measure for each of the 
20 study surgeons, we used the average rating of 
all peer surgeons who reviewed each video. In 
turn, each peer rating was determined according 
to a simple average of the six measures on the re-
view instrument (one for each of the five domains 
of technical skill, plus an overall skill rating). The 
five domains of technical skill were highly corre-
lated with one another and with the overall skill 
ratings, with correlation coefficients ranging from 
0.85 to 0.97. For this reason, our main results were 
not affected by whether we used a simple average 
of component measures (our primary analysis) 
or alternative weighting schemes.

Since the pool of raters varied somewhat from 
video to video, we considered the possibility of 
rating bias because some raters were tougher 
graders than others. To explore this potential 
effect, we calculated average z scores for each 
peer rater who reviewed multiple videos. For 
each video, a z score was calculated as the dif-
ference between the score of each rater and the 
average score of all raters, divided by the stan-
dard deviation. By this measure, no rater’s score 
was significantly different from the mean. In a 
sensitivity analysis, we repeated our main analy-
sis while adjusting for raters’ average z scores. 
These results were nearly identical to those of 
our main analysis and are not presented here.

For statistical inference, we used surgeon-
specific ratings in assessing relationships between 
surgical skill and outcomes. For presentation pur-
poses, however, surgeons were categorized into 
three groups according to quartiles of skill rat-
ings: the bottom group (first quartile), middle 
group (second and third quartiles), and top 
group (fourth quartile). On the basis of models 
described and validated in our previous study,19 

A video  
showing two 

levels of surgical 
skill is available  

at NEJM.org 
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multivariate logistic regression was used for risk 
adjustment in assessing associations between 
surgical skill and the occurrence of complica-
tions. Variables used in this model included age, 
male sex, previous venous thromboembolism, 
mobility limitations, coronary artery disease, and 
pulmonary disease. In examining rates of spe-
cific complications, other covariates were added 
to the models on the basis of the results of 
forward stepwise logistic multivariable analyses 
(P<0.05 for the inclusion criterion). To account for 
the clustering of data from multiple patients 
treated by a single surgeon, we used generalized 
estimating equations to obtain robust sandwich 
estimates for the standard errors. In calculating 
risk-adjusted rates, we obtained the predicted 
probability of the events for each patient and 
summed these probabilities to get the expected 
number of events for each quartile of surgical 
skill. For each quartile, risk-adjusted rates were 
calculated as the overall crude rate of the event 
multiplied by the ratio of the number of observed 
events to the number of expected events (i.e., the 
observed-to-expected ratio).

In a sensitivity analysis (see the Supplemen-
tary Appendix, available at NEJM.org), we rated 
a video of a second operation from each surgeon 
in the best and worst quartiles of skill. As 
shown in Figure S1a in the Supplementary Ap-
pendix, mean ratings for the first and second 
videos were highly correlated (R = 0.85, P = 0.002). 
In a second sensitivity analysis, we asked five 
non-Michigan surgeons with no connection to 
the study surgeons to rate the original videos of 
surgeons in the lowest and highest skill quartiles. 
Perhaps not surprisingly, the non-Michigan sur-
geons were somewhat harsher judges, particularly 
of surgeons in the bottom quartile. Nonetheless, 
mean ratings from Michigan and non-Michigan 
surgeons were highly correlated (R = 0.94, P<0.001), 
and there was no overlap among mean ratings of 
surgeons in the lowest and highest quartiles (Fig. 
S2a in the Supplementary Appendix). Our main 
conclusions about relationships between surgi-
cal skill and outcomes were unchanged by these 
additional data and analyses.

R esult s

Skill Ratings and Characteristics  
of Surgeons and Patients

Summary ratings of the technical skill of the 
20 surgeons varied substantially, from 2.6 to 4.8 

(Fig. 1). The 5 surgeons in the bottom quartile 
had a mean rating of 2.9, as compared with a 
mean rating of 4.4 for the 5 surgeons in the top 
quartile. Ratings in each of the five domains of 
technical skill varied to a similar degree, as did 
peers’ ratings of each surgeon’s overall technical 
skill (Table 1).

Surgical skill was not related to years in bar-
iatric surgery practice, status with respect to 
completion of a fellowship in advanced laparos-
copy or bariatric surgery, or practice at a teach-
ing or nonteaching hospital. Surgical skill was, 
however, strongly related to procedure volume 
(Table 1). As compared with surgeons in the top 
quartile of summary skill ratings, surgeons in 
the bottom quartile had lower mean annual vol-
umes of laparoscopic gastric bypass procedures 
(53 vs. 157, P = 0.005) and of any bariatric proce-
dure (106 vs. 241, P = 0.02). Surgeons in the bot-
tom quartile of skill, as compared with those in 
the top quartile, also had longer average operating 
times for laparoscopic gastric bypass (137 minutes 
vs. 98 minutes, P<0.001).

There were no clinically important differenc-
es in patient age, sex, or body-mass index or in 
the rate of private insurance coverage across 
quartiles of surgical skill (Table 2). There were 
several statistically significant differences in the 
prevalence of specific coexisting conditions, but 
there was no consistent relationship between 
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Figure 1. Relationship between Summary Peer Rating of Technical Skill 
and Risk-Adjusted Complication Rates after Laparoscopic Gastric Bypass.

Each diamond in the scatter plot represents 1 of 20 practicing bariatric surgeons.
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surgical skill and these conditions. For example, 
among patients treated by surgeons in the bot-
tom quartile, as compared with those treated by 
surgeons in the top quartile, there was a higher 
prevalence of cardiovascular disease, sleep ap-
nea, and mobility disorders but a lower preva-
lence of smoking and musculoskeletal disorders.

Surgical Skill and Complication Rates

Technical skill was related to overall complica-
tion rates associated with individual surgeons 
(Fig. 1). The bottom quartile of technical skill 
was associated with higher overall complication 
rates than the top quartile (14.5% vs. 5.2%, 
P<0.001) (Fig. 2). Patients treated by each of the 
five surgeons in the bottom quartile of skill had 

complication rates that were higher than the 
overall average. Lower skill ratings were associ-
ated with higher rates of both surgical and med-
ical complications. Among specific complications, 
the bottom quartile of technical skill, as com-
pared with the top quartile, was associated with 
significantly higher rates of surgical-site infections 
(4.60% vs. 1.04%, P = 0.001) and pulmonary com-
plications (3.91% vs. 0.71%, P = 0.004) (Table 3). 
The bottom skill quartile, as compared with the 
top quartile, was also associated with higher 
mortality (0.26% vs. 0.05%, P = 0.01) (Table 3).

Finally, surgical skill was associated with rates 
of reoperation, readmission, and return visits to 
the emergency department. As compared with 
the top quartile of skill, the bottom quartile was 

Table 1. Characteristics of Surgeons, Patient Volume, and Surgery, According to Peer Rating of Surgical Skill.*

Variable Level of Surgical Skill P Value

Quartile 1 Quartile 2 or 3 Quartile 4

Surgeons (no.) 5 10 5

Mean peer rating of technical skill*

Gentleness 3.3 3.9 4.4

Time and motion 2.6 3.4 4.3

Instrument handling 2.9 3.7 4.4

Flow of operation 3.1 3.8 4.5

Tissue exposure 3.0 3.9 4.4

Overall technical skill 2.7 3.6 4.4

Summary rating 2.9 3.7 4.4

Patients (no.)

Undergoing laparoscopic gastric bypass 1459 4520 4364

Undergoing any bariatric procedure 2978 7491 6665

Mean annual procedure volume (no.)†

Laparoscopic gastric bypass procedures 53 96 157 0.005

Any bariatric procedure 106 155 241 0.02

Mean operating room times (min)‡

Laparoscopic gastric bypass procedures 137 123 98 <0.001

Any bariatric procedure 110 111 85 <0.001

Mean duration of bariatric surgery practice (yr) 11 9 11 0.44

Completion of fellowship in advanced laparos-
copy or bariatric surgery (%)

20 44 20 0.56

Practicing at teaching hospital (%) 60 70 40 0.63

* Each domain of surgical skill was rated on a scale of 1 to 5 (with 1 indicating the skill expected of a general-surgery 
chief resident and 5 indicating the skill of a master bariatric surgeon). A score of 3 reflected the skill of an “average” 
practicing bariatric surgeon. The summary rating was the mean of the ratings for the six domains.

† The difference across the quartiles was significant (P = 0.005 for laparoscopic gastric bypass procedures and P = 0.02 
for any bariatric procedure).

‡ The difference across the quartiles was significant (P<0.001 for both procedures).
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associated with significantly higher rates of re-
operation (3.4% vs. 1.6%, P = 0.01), readmission 
within 30 days (6.3% vs. 2.7%, P<0.001), and re-
turn visits to the emergency department (10.2% 
vs. 3.8%, P = 0.004) (Fig. 3).

Discussion

In this preliminary study, 20 practicing bariatric 
surgeons in Michigan agreed to have their tech-
nical skills rated anonymously by their peers. Al-
though very few were rated as having below-aver-
age skill, there was nonetheless a wide range of 
technical-skill scores between the highest and 
lowest ratings. Previous studies of surgical skill, 
most of which were from the graduate medical 
education field, focused primarily on methods of 
measuring and discriminating among the skills 

of surgical trainees.16,17,20-22 Such research has 
shown that trainees, as a group, have lower tech-
nical-skill ratings than attending surgeons, a 
finding that is often considered to be the stan-
dard for validation of instruments used to rate 
surgical skill. Other research has described the 
“learning curve” after surgical training.23 In con-
trast, our study showed wide variation in techni-
cal skill among fully trained, practicing surgeons.

The clinical importance of such variation is 
evident in our second major finding — that sur-
gical skill is a strong predictor of clinical out-
comes. As compared with patients treated by 
surgeons with high skill ratings, patients treated 
by surgeons with low skill ratings were at least 
twice as likely to die, have complications, under-
go reoperation, and be readmitted after hospital 
discharge. Although our study shows the impor-

Table 2. Characteristics of Patients Undergoing Laparoscopic Gastric Bypass, According to Peer Rating of Surgical Skill.

Patient Characteristic Level of Surgical Skill

Quartile 1  
(5 surgeons,  

1459 patients)

Quartile 2 or 3  
(10 surgeons, 
4520 patients)

Quartile 4  
(5 surgeons,  

4364 patients) P Value

Demographic

Mean age (yr) 44.6 46.7 45.1 <0.001

Male sex (%) 18.8 21.2 20.2 0.13

Private insurance (%) 66.4 69.0 67.0 0.06

Clinical

Mean body-mass index* 49.2 48.9 48.5 0.003

Medical history (%)

Musculoskeletal disorder 77.3 78.0 90.0 <0.001

Cardiovascular disease 62.4 57.2 53.0 <0.001

Hyperlipidemia 57.0 54.1 52.1 0.004

Gastroesophageal reflux disease 57.3 46.0 46.7 <0.001

Psychological conditions 46.5 49.4 47.1 0.04

Sleep apnea 54.3 46.1 43.4 <0.001

Smoking 37.0 45.9 42.4 <0.001

Diabetes 37.2 38.1 35.1 0.01

Cholelithiasis 25.0 29.8 26.7 <0.001

Lung disease 34.5 25.0 28.5 <0.001

Urinary incontinence 20.7 21.4 19.1 0.03

Mobility problems 8.3 5.8 4.1 <0.001

Liver disorder 2.9 6.0 5.0 <0.001

Venous thromboembolism 4.8 4.4 3.5 0.04

Peptic ulcer disease 5.8 3.3 2.1 <0.001

* The body-mass index is the weight in kilograms divided by the square of the height in meters.
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tance of surgical skill directly, the extensive lit-
erature on the relationship between procedure 
volume and clinical outcomes perhaps presages 
our findings. Although surgical volume is less 
important for simple procedures, for complex 
procedures, including cardiovascular surgery, 
certain cancer resections, and bariatric surgery, 
higher surgical volume has been associated with 
lower morbidity and mortality.15,24,25 Procedure 
volume may be linked to other delivery-system 
factors associated with surgical outcomes, but it 
has been assumed that volume is important in 
large part because it serves as a proxy for opera-

tive proficiency. Thus, our finding that surgeons 
with high skill ratings had higher caseloads 
than surgeons with low skill ratings is probably 
not a coincidence.

On clinical grounds, few surgeons would be 
surprised that technical skill is an important 
determinant of outcomes in patients who have 
undergone laparoscopic gastric bypass. The pro-
cedure is technically complex and performed in 
patients with morbid obesity, for whom surgical 
exposure is often challenging. Moreover, a high 
proportion of complications after gastric bypass, 
including anastomotic problems, bleeding, and 
bowel obstruction, occur at the surgical site and 
thus are directly related to operative technique. 
The link to surgical skill may be less obvious in 
the case of other complications, including infec-
tion and complications that do not occur at the 
surgical site. However, previous studies have 
suggested that rates of such complications in-
crease with longer operating times and a longer 
duration of general anesthesia.7-12 In our study, 
operations performed by surgeons in the bottom 
quartile of technical skill were approximately 
40% longer than those performed by surgeons 
in the top quartile. Such findings suggest that 
the technical skill of surgeons may affect clini-
cal outcomes in many ways.

Our findings should be considered in light 
of several limitations of the study, particularly 
those related to our measurement of surgical 
skill. The participation of surgeons was volun-
tary, and their skill was rated on the basis of a 
single, self-selected video operation. Although a 
small group of raters reviewed the majority of 
videos, no two surgeons were rated by exactly the 
same set of peer reviewers. In addition, we made 
no attempt to train the peer reviewers and cali-
brate the very subjective process of judging a 
surgeon’s technical skill. Together, such limita-
tions would tend to decrease the reliability of 
our skill measures, misclassify surgeons’ true 
skill, and ultimately bias our findings toward 
the null hypothesis (i.e., no effect of surgical 
skill on outcomes). Stated differently, better 
methods for measuring surgical skill, as reviewed 
elsewhere,17,20-22 might have strengthened our 
main conclusion that skill is a powerful predictor 
of clinical outcomes.

We also did not examine the extent to which 
skills ratings could be influenced by other mem-
bers of the surgical team. Although the operat-
ing surgeon does most of the work during the 
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Table 3. Risk-Adjusted Rates of Complications after Laparoscopic Gastric 
Bypass, According to Peer Rating of Surgical Skill.

Variable Level of Surgical Skill

Quartile 1
Quartile  

2 or 3 Quartile 4 P Value

percent

Surgical complications

Leak or perforation 0.69 0.66 0.56 0.44

Obstruction 4.75 1.93 1.61 0.01

Infection 4.60 2.27 1.04 0.001

Hemorrhage 2.93 2.31 1.98 0.17

Medical complications

Venous thromboembolism 0.26 0.49 0.28 0.81

Cardiac complication 0.06 0.13 0.10 0.98

Renal failure 0.33 0.10 0.10 0.07

Pulmonary complication 3.91 0.96 0.71 0.004

Death 0.26 0.09 0.05 0.01
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critical components of a laparoscopic gastric by-
pass, the extent to which the first assistant makes 
the operation easier could influence the rating of 
the operating surgeon’s skill. Similarly, we did not 
examine the role, if any, played by surgical resi-
dents in each case. It is worth noting, however, that 
surgeons at teaching hospitals were represented 
in both the top and bottom quartiles of skill.

Our findings may have direct implications for 
organizations charged with ensuring the profi-
ciency of practicing surgeons, including the 
surgical subspecialty boards of the American 
Board of Medical Specialties (ABMS). The limita-
tions of traditional methods for ensuring physi-
cian competence, including continuing medical 
education, are widely recognized.26 In 2011, the 
ABMS introduced stricter standards for mainte-
nance of board certification, including require-
ments that surgeons systematically track their 
performance. Although requirements for main-
tenance of certification are not currently tied to 
specific performance standards, they could move 
toward that goal as clinical registries evolve and 
support more rigorous benchmarking in the vari-
ous surgical specialties. Even if current practical 
barriers were overcome, however, outcomes-based 
assessment of the proficiency of surgeons would 
be hindered by concerns about the imprecision 
of measures and risk adjustment. Although our 
findings would first need to be confirmed 
across other procedures and specialties, they sug-
gest that peer assessment of a surgeon’s operative 
skill may be a more practical, more direct, and 
ultimately more informative test for assessing the 
surgeon’s proficiency than other measures.

Variation in surgical skill and outcomes may 
never be eliminated. As with musicians or ath-
letes, some surgeons may simply be more tal-
ented than others. At the same time, coaching 
and deliberate practice are mainstays in both 

music and athletics, and they are considered to 
be effective in improving proficiency among per-
sons at any skill level. The feasibility and poten-
tial benefits of one-on-one surgeon coaching 
have been described.27,28 In Michigan, bariatric 
surgeons now watch each other operate during 
site visits to other programs and can watch on-
line the videos of surgeons with superior skill 
and outcomes. They will soon be receiving anon-
ymous, constructive feedback from their peers on 
strategies for refining their technique. The effec-
tiveness of such strategies for enhancing opera-
tive proficiency remains to be established. To the 
extent that practicing surgeons are still “teach-
able,” however, our findings suggest a potential 
opportunity for improving surgical outcomes.
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