
Complications and Readmissions Associated with First 
Assistant Training Level Following Elective Bariatric Surgery

Tarik K. Yuce, MD, MS1,2, Amy Holmstrom, MD2, Nathaniel J. Soper, MD2, Alexander P. 
Nagle, MD2, Eric S. Hungness, MD2, Ryan P. Merkow, MD, MS1,2, Ezra N. Teitelbaum, MD, 
MEd2

1Surgical Outcomes and Quality Improvement Center, Department of Surgery, Feinberg School of 
Medicine, Northwestern University, Chicago, Illinois

2Department of Surgery, Feinberg School of Medicine, Northwestern University, Chicago, Illinois

Abstract

Background: Little is known regarding the variation in training level and potential clinical 

impact of the first assistant in bariatric surgery. We describe the postoperative 30-day 

complications and readmissions following elective bariatric procedures by training level of the first 

assistant.

Methods: The ACS-MBSAQIP database was queried to identify patients who underwent elective 

sleeve gastrectomy, Roux-En-Y gastric bypass, duodenal switch, band placement, and revision 

from 2015 to 2016. Patients were divided into cohorts based on training level of the first assistant 

(attending, fellow, resident, physician assistant/nurse practitioner, none). Outcomes included 30-

day death or serious morbidity (DSM) and readmission. Multivariable logistic-regression models, 

adjusting for patient and procedure characteristics, were estimated to examine differences in 

outcomes by first assistant training level.

Results: Of 410,535 procedures performed between 2015 and 2016, the training level of the first 

assistant included 21.3% attending, 8.7% fellow, 16.5% resident, 37.6% PA/NP, and 15.9% none. 

Operative time was significantly longer in the fellow and resident first assistant cohorts when 

compared to all other cohorts. Overall rates of 30-day DSM were low, ranging from 3.2-3.8%, 

while 30-day readmission rates ranged from 5.1-5.9%. Following adjustment for patient 

characteristics and type of procedure, first assistant training level had no significant impact on 

DSM or readmission.
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Conclusions: Variation in training level of the first assist during bariatric surgery had no 

influence on DSM or readmissions. This provides reassurance that the inclusion of a wide range of 

first assistants in bariatric procedures does not negatively impact patient outcomes.
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Introduction

Bariatric operations are the most effective and durable treatment for obesity and associated 

comorbidities, including diabetes, hypertension, and sleep apnea.1,2 The number of bariatric 

procedures performed annual within the United States continues to increase.3 While these 

procedures have been shown to have low rates of mortality and complications, there is 

inherent risk associated with operating on morbidly obese patients with multiple 

comorbidities.4,5 As a result, the evaluation of potentially modifiable factors associated with 

poor outcomes following bariatric surgery is critical. One key factor that may impact 

outcomes is the training level of the first assistant. Depending on the setting (e.g. academic, 

community, outpatient surgery center), the assistant may be another attending surgeon, a 

resident, a fellow, a nurse practitioner (NP), a physician’s assistant (PA), or there may be no 

assistant.

Several studies have evaluated the association between the presence of surgical trainees (e.g. 

residents, fellows) and postoperative outcomes. However, many of these studies evaluated a 

broad mix of procedures as a single cohort or were performed using data from a single 

institution.3-12 Of the national studies, many have focused on only sleeve gastrectomy and 

Roux-en-Y gastric bypass.13 Few have evaluated the impact of first assistants on technically 

complex procedures such as duodenal switch or re-operative bariatric cases. Furthermore, of 

the national studies evaluating trainee impact on postoperative outcomes following bariatric 

procedures, the majority use data from before 2012.14-19 As a result, the current impact of 

surgical trainees on a broad range of bariatric procedures remains unclear. In addition, there 

is little evidence regarding the non-trainee first assists (e.g. attending, NP, PA) and 

postoperative outcomes in these procedures.

Given the importance of bariatric surgery in the management of morbid obesity, the 

evaluation of the impact of first assistant training level on postoperative outcomes remains 

essential. In this retrospective observational cohort study, we use data from the American 

College of Surgeons Metabolic and Bariatric Surgery Accreditation and Quality 

Improvement Program (ACS MBSAQIP) to (1) describe the current use of first assistants 

across a wide range of elective bariatric procedures, and (2) evaluate postoperative 30-day 

complications and readmissions by training level of the first assistant.
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Materials and Methods

Data Source

Data from the 2015 to 2016 ACS MBSAQIP database were used to identify patients who 

underwent laparoscopic sleeve gastrectomy (SG), Roux-en Y gastric bypass (RYGB), 

duodenal switch (DS), band placement, and bariatric revision procedures. MBSAQIP 

sampling strategy, data abstraction, variable collection, and outcomes are detailed elsewhere.
13 Briefly, the MBSAQIP database maintains prospectively collected data with 100% 

abstraction from all accredited bariatric surgical centers on a host of clinical characteristics. 

These characteristics include patient demographics, comorbidities, operative details, and 30-

day outcomes. The data are collected by trained surgical clinical reviewers in an established 

fashion. This study was deemed exempt by the Institutional Review office of Northwestern 

University.

Study Population

Current Procedural Terminology (CPT) codes were used to identify patients within the 

MBSAQIP database who underwent laparoscopic SG, RYGB, DS, band placement, and 

revision procedures (CPT codes 43644, 43775, 43845, 43770, 43659, or 43999). As a result, 

open cases were not included in the analysis. Patients were excluded if the operation was not 

elective (n=7,321), or the patient had an American Society of Anesthesiologist (ASA) class 

of V or missing (n=56). Patients were divided into cohorts based on the training level of the 

first assistant in the operation. The training level of the first assists included attending, 

fellow, resident (post graduate year 1-5), physician assistant (PA) or nurse practitioner (NP), 

and none. First assistant was defined as a medical professional that was scrubbed into the 

bariatric procedure to assistant the primary surgeon. If there were no first assistants noted, 

then the procedure was described as having “none.”

Outcomes

Outcomes of interest included operative time, 30-day death or serious morbidity (DSM), as 

well as 30-day readmission. DSM is a composite outcome including death, deep surgical site 

infection, organ space surgical site infection, wound dehiscence, pneumonia, reintubation, 

pulmonary embolism, acute kidney injury, myocardial infarct, cardiac arrest, sepsis, septic 

shock, return to OR, deep venous thrombosis, requiring ventilator support for 48 hours, or 

bleeding requiring transfusion. Previous studies have used composite scores, such as DSM, 

to evaluate post-operative outcomes in this and similar patient populations.20-22

Covariates

Patient-specific covariates were available within the dataset. These included demographic 

information (age, sex, race/ethnicity, BMI), comorbidities (diabetes, hypertension, 

hyperlipidemia, smoking status, chronic obstructive pulmonary disease [COPD], sleep 

apnea, and chronic steroid use), and operative characteristics (ASA, procedure type).
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Statistical Analysis

Bivariate associations between patient demographics and first assistant training level were 

evaluated using descriptive statistics. Chi-squared tests were used to evaluate differences in 

categorical variables, while continuous variables were evaluated using Kruskal Wallis tests. 

Multivariable logistic regression models with robust standard errors were estimated to 

evaluate the adjusted associations between the outcomes of interest and training level of the 

first assistant. The multivariable models adjusted for age, sex, race (Non-Hispanic White, 

Non-Hispanic Black, Hispanic, Other/Unknown), BMI, pre-existing comorbidities (diabetes, 

hypertension, COPD, sleep apnea, and chronic steroid use), ASA, year, and procedure type. 

Analyses were repeated evaluating two of the most common procedures (SG and RYGB) as 

well as revisional procedures, independently in order to examine for potential differential 

associations based on type of surgery. All tests were two sided and the level of significance 

was set at 0.05. All analyses were performed using STATA v15.1 (College Station, TX).

Results

Of the 410,535 elective bariatric procedures performed between 2015 and 2016, the first 

assistant training level included 21.3% attendings, 8.7% fellows, 16.5% residents, 37.6% 

PA/NP, and 15.9% with no first assistant (Table 1). Patients with fellows as the first assistant 

more frequently had comorbidities such as diabetes (attending 24.7%, fellow 27.2%, 

resident 24.9%, PA/NP 24.9%, none 24.6%, p<0.001), hyperlipidemia requiring medication 

(attending 23.5%, fellow 25.4%, resident 23.5%, PA/NP 24.2%, none 23.4%, p<0.001), and 

sleep apnea (attending 34.3%, fellow 39.1%, resident 37.3%, PA/NP 35.7%, none 32.1%, 

p<0.001). Patients with a history of previous foregut or bariatric procedures more frequently 

had no first assistant (attending 14.9%, fellow 15.9%, resident 14.4%, PA/NP 14.2%, none 

17.2%, p<0.001). Evaluation of patient comorbidities by case revealed that those undergoing 

RYGB had increased rates of diabetes, hypertension requiring medication, hyperlipidemia, 

and sleep apnea (Table 2).

Operative time was significantly longer in the fellow and resident first assistant cohorts 

when compared to all other first assistant cohorts (Table 3). When comparing operative time 

between cases, times were longest for RYGB, DS, and revisional procedures. Unadjusted 

rates of DSM were low across cohorts, ranging from 3.2-3.8%, and were significantly higher 

in the fellow and resident cohorts (Table 4). Rates of readmission were slightly higher than 

those of DSM, ranging from 5.1-5.9%. As with DSM, rates of readmission were 

significantly higher in the fellow and resident cohorts. Rates of death were low and did not 

significantly differ between first assistant training levels.

Following adjustment for patient and procedure characteristics, first assistant training level 

had no significant impact on DSM (fellow OR 0.95, 95% CI 0.88-1.03, p=0.179; resident 

OR 1.03, 95% CI 0.96-1.10, p=0.436; PA/NP OR 0.97, 95% CI 0.92-1.03 p=0.305, none OR 

0.94, 95% CI 0.95-1.02, p=0.106; Table 5) or readmission (fellow OR 1.01, 95% CI 

0.95-1.07, p=0.842; resident OR 1.04, 95% CI 0.97-1.10, p=0.154, PA/NP OR 0.96, 95% CI 

0.92-1.01 p=0.102, none OR 0.95, 95% CI 0.91-1.02, p=0.106). Evaluation of LSG, RYGB, 

and revisional procedures alone yielded similar results, with no significant differences in 
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postoperative DSM or readmission following adjustment for patient and procedure 

characteristics.

Discussion

In this study, a national cohort of patients undergoing elective bariatric surgery was 

evaluated to compare postoperative outcomes by training level of the first assistant. 

Procedures were most commonly staffed with a PA/NP as the first assistant. Those patients 

with fellows as the first assistant had more comorbidities when compared to all other first 

assistant cohorts. Following adjustment for key patient and procedural characteristics, there 

were no significant differences in 30-day postoperative DSM or readmission by training 

level of the first assistant.

This study provides an (1) evaluation of the current use of first assistants across a broad 

range of elective bariatric procedures, and (2) assessment of clinical outcomes by training 

level of the first assistant in these cases. Our results indicate that PA/NPs are the most 

common first assistants across a broad set of elective bariatric procedures. This may reflect 

the volume of procedures performed at non-academic centers, where residents and fellows 

would otherwise be covering as the first assistant. Conversely, the proportion of PA/NP first 

assists may be indicative of the large volume of cases being performed annually, for which 

inadequate fellow or resident coverage may be available. This finding is relevant as the 

current literature has focused on the clinical impact of surgical trainee (i.e., residents and 

fellows) participation within bariatric procedures.14,16,17 Given the large proportion of cases 

covered by a PA/NP as the first assist, describing the clinical implications of PA/NP 

participation within a case remains a crucial goal. Our results indicate that PA/NP 

participation does not negatively impact clinical outcomes; however, this is likely a 

heterogenous group with variable levels of surgical training and experience. Further work is 

needed to examine the impact of PA/NP assistant skill on surgical outcomes.

While unadjusted rates of DSM and readmission were higher in the fellow and resident 

cohorts, these differences were eliminated after adjusting for patient and operative 

characteristics. Our unadjusted results mirror previously reported elevated rates of 30-day 

morbidity associated with fellow or resident participation within general surgery and 

bariatric procedures.16,17 Additionally, we found that cases with residents and fellows as the 

first assistant had significantly longer operative times. The lack of differences following 

adjustment for patient and operative characteristics, along with the increased operative time, 

remained consistent across each bariatric procedure evaluated in this study. Taken together, 

this may indicate that fellows and residents have a more active role as first assistants in 

cases, participate in more difficult cases, or operate on a more co-morbid patient population. 

As a result, adjustment for these key factors nullifies the previously significant differences in 

DSM and readmission. These results provide reassurance that the education of fellows and 

residents, through inclusion in common or complex bariatric procedures, does not have a 

negative influence on postoperative patient outcomes.

These findings should be interpreted in light of the following limitations. First, the 

retrospective nature of this study allows for the evaluation of the association between first 
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assistant training level and clinical outcomes rather than any causal relationships. Second, 

ACS MBSAQIP reports 30-day postoperative outcomes, limiting our ability to describe any 

potential long-term outcomes, such as weight loss or resolution of comorbidities, associated 

with first assistant training level. Third, bariatric procedures have low rates of postoperative 

complications and are considered relatively safe. Therefore, it may be difficult to detect 

significant differences between cohorts. Fourth, the role of the first assistant within each 

case may vary considerably. As a result, our models may be unable to account for variation 

in the clinical impact associated with first assistant training level.

The results of this study highlight several important points regarding the staffing of first 

assistants in a broad range of elective bariatric procedures. First, clinical support staff such 

as PAs and NPs serve an integral part in the surgical care of bariatric patients. It is likely that 

the number of PAs and NPs assisting in bariatric procedures will continue to grow as the 

field expands. Second, fellow and resident participation in these procedures leads to 

increases in operative length without significant increases in morbidity or mortality. This 

finding may reflect the supervision provided by the attending surgeon during the procedure 

as well as the care provided to patients by fellows and residents following the procedure. 

Previous studies have found improved outcomes following surgical procedures at academic 

centers, where fellows and residents participate in patient care, when compared to 

community centers.23 Therefore, it appears as though the education of fellows and residents 

does not interfere with patient care for bariatric procedures. Third, despite variation in the 

type of first assistant, there are minimal differences in clinical outcomes following these 

procedures. This finding underscores the ability of surgeons to safely perform a broad range 

of elective bariatric procedures with a variety of first assistants.

Conclusion

In this retrospective cohort study, we found that despite variation in training level of the first 

assist, there were no significant differences in adjusted rates of 30-day postoperative DSM or 

readmission following a broad set of elective bariatric procedures. The inclusion of a wide 

range of first assistants in bariatric procedures does not appear to negatively influence 

clinical outcomes.
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