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OBJECTIVE: We investigated the association of per-
ceived trainee autonomy with patient clinical outcomes
following colorectal surgery.

DESIGN: This was a prospective multi-institutional study
that consisted of surgery trainees completing a survey
tool immediately after participating in colorectal resec-
tions to rate their self-perceived autonomy and case
characteristics. Self-perception of autonomy was classi-
fied as observer, assistant, surgeon, or teacher. The com-
pleted trainee surveys were linked with patient
information available through each hospital’s internal
NSQIP directory. The primary outcome was death and
serious morbidity (DSM) and secondary outcome was
30-day readmissions. Separate mixed effects regression
models were used to examine the association between
perceived trainee autonomy and DSM or 30-day readmis-
sions. Fixed effects were used to control for the effects
of the training environment. The models were con-
structed to adjust for patient and trainee characteristics
associated with each outcome independently.

SETTING: This study was conducted at 7 general surgery
training programs (5 academic medical centers and 2
independent training programs) with general surgery or
colorectal surgery services.
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PARTICIPANTS: This study included a total of 63 resi-
dents and fellows rotating on surgery services that per-
formed colorectal resections at the included 7 general
surgery training programs from January until March 2016.

RESULTS: The 63 trainees that participated in this study
completed 417 surveys with over a 95% response rate.
National Surgical Quality Improvement Program (NSQIP)
patient records were available for 67% (= 273) of com-
pleted surveys. The clinical year of the trainees were 6.1%
PGY 1/2, 36% Post graduate year (PGY) 3, 40.9% PGY 4/5,
and 17% fellows. Residents perceived their participation
in the case to be that of an observer in 9.2% of surveys, an
assistant in 51.6% of surveys, and the surgeon/teacher in
39.3% of surveys. About 50% of patients were male, 80%
were White, the majority had an American Society of Anes-
thesiologists classification of 3, almost half had prior
abdominal surgery, and over 80% of surgeries were elec-
tive. The primary operation types performed were laparo-
scopic (40.3%) and open (35.9%) partial colectomies.

The rate of DSM in patients was approximately 24%
when trainees perceived their role as observers, 23% when
trainees perceived their role as assistants, and 18% when
trainees perceived their role as surgeons/teachers. After
adjustment for patient, trainee, and training environment,
we found that the perceived level of trainee autonomy of a
surgeon/teacher was associated with a 4-fold lower rate of
DSM (odds ratio: 0.23, confidence of interval: 0.05-0.97,
p =0.045) compared to observers. The rate of readmis-
sions was approximately 20% when trainees perceived
their role as observers, 14% when trainees perceived their
role as assistants and 9% when trainees perceived their
role as surgeons/teachers. After adjustment for patient,
trainee, and training environment, we found that the
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perceived level of trainee autonomy of a surgeon/teacher
was significantly associated with a 10-fold lower rate of 30-
day readmissions (odds ratio: 0.09, confidence of interval:
0.01-0.70, p = 0.022) compared to observers.

CONCLUSIONS: There was an association between
increased perceived trainee autonomy and improved
patient outcomes, suggesting that when trainees identify
with an increased role in the operation, patients may
have improved care. Further research is needed to
understand this association further. (J Surg Ed 76:
€182—e188. © 2019 Association of Program Directors in
Surgery. Published by Elsevier Inc. All rights reserved.)
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INTRODUCTION

Surgical autonomy is valued as a major stepping stone to
advancing from a surgical trainee to independent sur-
geon.' Resident education relies on graduated responsi-
bility in all realms of patient care, including in the
operating room. Previous studies suggest that there is a
consistent discrepancy between how much autonomy
granted during operations based on resident and attend-
ing perceptions.'” Although, multiple modalities includ-
ing entrustable professional activities and the Zwisch
scale have been developed to improve the evaluation of
resident autonomy, it remains challenging to accurately
assess the resident operative role.>*¢

The literature suggests that patients undergoing opera-
tions with surgical trainees involved have comparable post-
operative outcomes to patients undergoing operations
without surgical trainees present.”'’ Trainees have varying
degrees of autonomy during operations because of multiple
factors including the experience level of
the resident, case difficulty, and attending preferences. Ear-
lier studies do not address the impact of the degree of resi-
dent autonomy during operations on patient outcomes.
We conducted a prospective multi-institutional study to
begin to quantify the impact of perceived trainee autonomy
on patient outcomes following colorectal surgery.

METHODS
Study Design

We performed a prospective multi-institutional study at
7 general surgery residency programs to evaluate the role

of perceived trainee autonomy with patient outcomes
after colorectal surgery. The University of Pennsylvania
was the principle site and was responsible for circulation
of the survey tool and analysis of data. The sites consisted
of 5 academic medical centers and 2 independent training
programs. Each site had a research team that included an
attending surgeon-resident and program director support.
This study received exemption from full review by the
University of Pennsylvania Institutional Review Board as
well as all participating sites.

Survey

As described in Bailey et al., a 2-minute survey tool was
developed through resident and faculty focus groups and
subsequently piloted at 3 of the participating institutions. "’
The survey included trainee demographic data, clinical data,
and selfinterpreted role. The trainee demographic data col-
lected included clinical year to account for varying research
years and participating site. Several patient factors known to
be associated with the difficulty of the operation were col-
lected via the survey to supplement the information col-
lected by the internal National Surgical Quality
Improvement Program (NSQIP) directory including prior
abdominal surgery, presence of adhesive disease, history of
preoperative abdominopelvic radiation, and multivisceral
resection. The trainee intraoperative role included self-per-
ceived autonomy, based on the 4level Zwisch scale and
classified as observer, assistant, surgeon, or teacher.>!!

Data Collection

Residents and fellows rotating on the colorectal surgery
service or on a general surgery service performing colo-
rectal procedures between January and March 2016 were
eligible to participate in the study. Trainees were asked to
complete the survey immediately after each colorectal
operation performed during the study period. Eligible
cases included elective and emergent operations; open
and laparoscopic operations; and rectal and colon opera-
tions including partial and total resections. Trainees were
able to access the survey through the Research Electronic
Data Capture tool either through an email link or smart-
phone shortcut. The survey responses were collected at
the University of Pennsylvania using the Research Elec-
tronic Data Capture tool. The survey results were not
used for trainee evaluation and remained anonymous.

Analysis

The completed trainee surveys were linked with patient
information available through each hospital’s internal
NSQIP directory. Additional patient information col-
lected from the internal NSQIP directory included
patient demographics (gender and race), American Soci-
ety of Anesthesiologists (ASA) classification, operative
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urgency (elective or emergent), and operation type
(open or laparoscopic approach and total colectomy,
partial colectomy, or rectal operation). ASA classification
was used as a proxy for severity of patient illness as it
was readily available and has been shown to be a valid
and reliable marker of preoperative health status and
predictive of perioperative postoperative complica-
tions.'>'® Patient age was not available through the
internal NSQIP directory at all of the sites so was not
included in our analysis.

Our primary outcome factor, death and serious mor-
bidity (DSM) during the initial admission, and secondary
outcome factor, 30-day readmission, were collected
from internal NSQIP data. DSM is a composite metric
that includes inpatient mortality or the presence of at
least one complication including: deep surgical site
infection, organ space infection, sepsis, septic shock,
pneumonia, urinary tract infection, wound disruption,
thromboembolic event (deep vein thrombosis and pul-
monary embolism), unplanned intubation, acute myo-
cardial infarction, cardiac arrest, renal insufficiency, and
reoperation within 30 days.”"ls These DSM criteria
were adapted to the available internal NSQIP outcomes
data from the International Statistical Classification of
Diseases 9 codes as defined in the Annals of Surgical
Oncology article by Bartlett et al. and have previously
been used in colorectal surgery.l4’1("20 Thirty-day read-
mission statistics were not available for one of the sur-
veyed institutions, and therefore, only 6 institutions
were included for that analysis.

Trainee autonomy for analysis purposes was reclassified
as observer, assistant, and surgeon/teacher because of low
numbers of trainees who defined themselves as teachers
and because both surgeon and teacher categories presume
a high level of autonomy. Observers were selected as the
reference group for analysis as this category conveyed the
lowest level of perceived autonomy. Univariate analyses
were performed using the chi square test or Fisher’s exact
test for categorical variables to examine the association
between trainee perceived autonomy and patient charac-
teristics and outcomes. Separate mixed effects regression

models were used to examine the association between per-
ceived trainee autonomy and DSM or 30-day readmissions.
Fixed effects were used to control for the effects of the
training environment. The models were constructed to
adjust for patient and trainee characteristics associated
with each outcome independently. Patient demographics,
ASA classification, level of operative urgency, operation
type, and factors known to be associated with the difficulty
of the operation were included in the models. The trainee
year of clinical training was included in each model. Stata/
MP 15.1 statistical software (StataCorp, College Station, TX)
was used for all analyses.

RESULTS

A total of 63 trainees participated in this study, complet-
ing 417 surveys with over a 95% response rate. Patient
records were available for 67% (n=273) of completed
surveys. The clinical year of the trainees were 6.1% Post
graduate year (PGY) 1/2, 36% PGY 3, 40.9% PGY 4/5,
and 17% fellows. Trainees perceived their participation
in the case to be that of an observer in 9.2% of surveys,
an assistant in 51.6% of surveys, and a surgeon/teacher
in 39.3% of surveys. Further data based on perceived
autonomy and level of training is stated in Table 1.

Of the 273 patients with available information,
approximately 50% of patients were male and 80% of
patients were White. The majority of patients had an
ASA classification of 3, characteristic of severe systemic
disease but not incapacitating.'” Approximately half of
patients had prior abdominal surgery and a third of
patients had adhesive disease. Over 80% of the opera-
tions were performed electively. The primary operation
types performed were laparoscopic (40.3%) and open
(35.9%) partial colectomies. Operation type was signifi-
cantly associated with perceived trainee autonomy. Fur-
ther data based on trainee perceived autonomy and
patient characteristics is available in Table 2.

Overall, the rate of DSM was 21.2% (Standard Deviation
[STD]: 41%) with unplanned reoperation (29 patients,
12.4% overall patients) and organ space infection (12

TABLE 1. Trainee Demographics

Perception of Trainee Autonomy, n (%)

Observer Assistant Surgeon/Teacher Total, n (%) p Value
Total n 25(9.2) 141 (51.6) 107 (39.2) 273 (100.0)
Clinical year (CY) <0.001
CY 1/2 4(16.0) 12 (8.9) 0(0.0) 16 (6.1)
CY3 15 (60.0) 67 (49.6) 13 (12.5) 95 (36.0)
CY 4/5 6 (24.0) 47 (34.8) 55 (52.9) 108 (40.9)
Fellow 0(0.0) 9(6.7) 36 (34.¢) 45(17.0)
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TABLE 2. Patient Demographics

Trainee Perception of Autonomy, n (%)

Observer Assistant Surgeon/Teacher Total, n (%) p Value
n (%) 25(9.2) 141 (51.6) 107 (39.2) 273 (100.0)
Gender: 0.69
Male 14 (56.0) 73(51.8) 51(47.7) 138 (50.5)
Female 11 (44.0) 68 (48.2) 56(52.3) 135 (49.5)
Race: 0.32
White 24 (96.0) 111(78.7) 89 (83.2) 224 (82.1)
Black 0(0.0) 21 (14.9) 14 (13.1) 35(12.8)
Asian 1(4.0) 3(2.1) 1(0.9) 5(1.8)
Unknown/not reported 0(0.0) 6(4.3) 3(2.8) 9(3.3)
ASA classification: * 0.66
ASA 1/2 6(24.0) 55 (39.0) 42 (39.3) 103 (37.7)
ASA 3 18 (72.0) 81 (57.4) 59 (55.1) 158 (57.9)
ASA 4 1(4.0) 5(3.5) 5(4.7) 11 (4.0)
None assigned 0(0.0) 0(0.0) 1(0.9) 1(0.4)
Operative urgency:
Elective 21 (84.0) 121 (85.8) 94 (87.9) 236 (86.4) 0.84
Emergency 1(4.0) 6(4.3) 5(4.7) 12 (4.4) 0.98
Operation type: 0.04
Partial colectomy
Open 7 (28.0) 64 (45.4) 27 (25.2) 98 (35.9)
Laparoscopic 13 (52.0) 49 (34.8) 48 (44.9) 110 (40.3)
Total colectomy
Open 1(4.0) 5(3.5) 6(5.6) 12 (4.4)
Laparoscopic 0(0.0) 13 (9.2) 13(12.1) 26 (9.5)
Rectal operation 4(16.0) 10(7.1) 13(12.1) 27 (9.9)
Additional factors
Prior abdominal surgery 17 (68.0) 66 (46.8) 46 (43.0) 129 (47.3) 0.08
Adhesive disease 10 (40.0) 42 (29.8) 28 (26.2) 80 (29.3) 0.39
Abdominopelvic radiation 1(4.0) 19 (13.5) 7 (6.5) 27 (9.9) 0.11
No prior history 5(20.0) 60 (42.6) 50 (46.7) 115(42.1) 0.05
Multivisceral resection 0(0.0) 13 (9.4) 9(8.4) 22 (8.1) 0.28

* ASA: American Society of Anesthesiologists Classification.

patients, 4.4% overall patients) being the most common
complications. There were a total of 5 patients (1.8%
overall) who died within 30 days of their initial operation.
The DSM ranged from 43.6% when the trainee perceived
themselves as an observer to 17.8% when the trainees
perceived their role as a surgeon/teacher, although this
difference was not statistically significantly. After adjust-
ment for patient, trainee, and training environment, we
found that the perceived level of trainee autonomy of a
surgeon/teacher was associated with a 4-fold lower rate
of DSM (odds ratio: 0.23, confidence of interval: 0.05-
0.97, p = 0.045) compared to observers.

The overall rates of 30-day readmissions were 12.4%,
ranging from 20% when the trainee perceived them-
selves as an observer to 8.5% when the trainees per-
ceived their role as a surgeon/teacher, although not
statistically significant. After adjustment for patient,
trainee, and training environment, we found that the
perceived level of trainee autonomy of a surgeon/
teacher was significantly associated with a 10-fold lower
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rate of 30-day readmissions (odds ratio: 0.09, confidence
of interval: 0.01-0.70, p = 0.022) compared to observers.

DISCUSSION

This prospective, multi-institutional study used an inno-
vative methodology to link trainee perceived intraopera-
tive autonomy with patient outcomes following
colorectal surgery. The DSM rate of 21% in our study is
similar to previous studies measuring rates of at 10% to
55% depending on approach and operation-type.*'***°
Our results were also consistent with previously pub-
lished rates of 30-day readmissions.”*?> In this context,
we found that when surgical trainees perceive a more
autonomous, active role in the operating room, patients
are more likely to have lower rates of complications and
readmissions. To the best of our knowledge, this is the
first study to quantify the association of perceived
trainee autonomy with patient outcomes.
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The impact of the presence of surgical trainees on
patient outcomes is controversial with limited data but of
paramount importance to ensuring patient safety at aca-
demic centers.”” Advani et al. studied the impact of resi-
dent involvement on laparoscopic appendectomy
outcomes through NSQIP and found that resident involve-
ment increases operative times by a median of 14 minutes
with similar perioperative outcomes.” Castleberry et al.
similarly studied the impact of resident presence in the
operating room during colectomy cases and showed a
small increase in some complications but improved failure
to rescue.” Multiple studies have suggested that residents
involvement in the operating room leads to a slight
increase in operative times with minimal clinical signifi-
cance and impact on patient postoperative morbid-
ity.”%'9?%27 These previous studies do not address
the actual or perceived role that the trainee had during
the case, but merely, the presence of a resident during the
operation. In contrast, our results suggest that when evalu-
ating the impact of trainees in the operating room,
trainees should not be grouped based on attendance
alone, but instead based on differing degrees of involve-
ment and perceived autonomy during the operation.

Our study takes a unique approach to the role of the
trainee in patient outcomes through measuring perceived
trainee autonomy. The effect of perceived autonomy has
been studied extensively in education, business, psychol-
ogy, and health-care settings through self-determination
theory.””*? Self-determination theory relies on the close
relationship of autonomy with competence and related-
ness.”® Increased perceived autonomy not only leads to
improved learner well-being and motivation but also may
improve outcomes and competence.”””” Biondi et al.
addressed the differences in the perception of autonomy
between surgical residents and faculty but did not evalu-
ate the association with patient outcomes.’ Although the
relationship of surgery trainee perceived autonomy with
actual autonomy and competence is beyond the scope of
this manuscript, our results do suggest that the patients
of trainees with increased perceived autonomy have bet-
ter outcomes.

Our finding is potentially important when broaching
the topic of trainee involvement in the operating room
with patients. In general, patients desire to be cared for
by the most experienced physician available and may be
resistant to a team approach to their care.”’' Cowles
et al. found that 86% of patients were comfortable hav-
ing residents involved in their care especially if it led to
increased attention, but 32% of patients did not want res-
idents to be involved with their operation.”” Previous
studies have shown minimal transparency of attending
surgeons when discussing trainee involvement in the
operating room despite patient expectations to be
informed.”"*> One potential explanation of these

findings is that having surgical trainees perceive an
active role intraoperatively may lead to better patient
care. This potentially would encourage an increased
emphasis on the importance of the surgical team and
transparency about the trainee role both intraoperatively
and postoperatively when the attending surgeon dis-
cusses the presence of trainees with patients.

An alternative explanation for our findings is that train-
ees perceived a higher level of autonomy in less difficult
cases. Anecdotally, trainee autonomy may be inversely
associated with case complexity. That is, trainees may
actually have less autonomy in the complex cases that are
more prone to postoperative complications and readmis-
sions. Although we did include many factors related to
case complexity in our multivariable analysis, there still
may be unmeasured factors related to case complexity
that may further confound this association.

Future studies are needed to determine if the
improved patient outcomes are because trainees with
higher levels of perceived autonomy are actually more
competent or committed to patient care, or if our find-
ings are in fact confounded and trainees perceive a
higher level of autonomy in more straight-forward cases
that are less likely to have complications independent of
trainee involvement. A future project could include sur-
veying the attendings to further define case difficulty
and to characterize autonomy from the attending per-
spective. Such a study could also examine the condi-
tional effects of attending experience and volume on the
relationship between autonomy and patient outcomes

Additional limitations for our study include the stan-
dard limitations for survey and database studies. Our sur-
veys had a >95% response rate yet still 5% of the data
were missed. There was also the potential of recall and
reporting bias although we tried to limit bias by having
surveys completed in <48 hours after the case, empha-
sizing that there is no potential impact on evaluations,
and encouraging participants not to change practice pat-
terns. We do not have data on the potential number of
trainees present in each case, which may have impacted
perceived autonomy or patient outcomes. We only have
NSQIP data for 67% of the patient cases. As NSQIP is a
random convenience sample collected prospectively
through a systemic-sampling process to identify patients
undergoing major surgical procedures at each institu-
tion, we do not have a reason to suspect that the
patients that were missing data were different than the
other patients in this cohort.” Our study included 7-
institutions which may limit generalizability, although
these institutions did include both academic and inde-
pendent training programs, and we controlled for resi-
dency site in our analysis.

In conclusion, our prospective, multi-institutional
study that links trainee perceived intraoperative
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autonomy with patient outcomes following colorectal
surgery suggests that a higher degree of perceived
trainee autonomy is associated with improved patient
outcomes. Follow-up studies focused on the attending
perception of the extent of trainee participation will fur-
ther enlighten our understanding of the relationship
between trainee autonomy and patient outcomes.
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