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OBJECTIVE: With recent changes to graduate medical

education, the balance between resident autonomy and

need for supervision impacts the educational and train-

ing experience of residents. The objective of this study

was to understand the relationship between the confi-

dence of attendings and residents and their different per-
spectives of perceived educational experience and

autonomy in the operating room (OR). We hypothesized

that the attending’s confidence in the resident would be

an important factor in improving the educational experi-

ence and resident’s autonomy in the OR.

DESIGN: Self-reported confidence-rating and operative

experience surveys were administered to teams of post-

graduate year (PGY 1) through PGY 5 surgical residents

and attendings in two temporal sets (Early: Sept-Dec

2015, n = 20; Late: Jan-Apr 2016, n = 22). A second “end-

of-year” survey was distributed to residents (n = 9, 37.5%
response) and attendings (n = 10, 35% response) asking

questions regarding their educational experience and

operative experience during the past year.

SETTING: Large rural teaching hospital.

PARTICIPANTS: Nineteen general surgery residents

(PGY 1 - 5) and 14 general surgery attendings.

RESULTS: Resident perception of confidence differs

from junior to senior residents, and that there was dis-

cordance between resident’s confidence and skill as
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perceived by attendings, particularly in senior residents.

Results also showed that attending’s confidence in resi-

dents was positively correlated with attending’s per-

ceived educational experience in the OR. Residents and

attendings both indicated attending’s confidence in resi-

dents as an important factor in increasing resident auton-
omy in the OR, thus the attending’s confidence in

residents could have a positive impact on resident auton-

omy and educational experience in the OR.

CONCLUSIONS: We have demonstrated a relationship

between self-confidence for residents and improved con-

fidence from attendings in residents’ capabilities. Based

on these findings, we would propose identifying methods

to expand resident’s awareness of surgical situations and

develop attending’s confidence in residents. ( J Surg Ed

76:1187�1199. � 2019 Association of Program Directors

in Surgery. Published by Elsevier Inc. All rights reserved.)
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INTRODUCTION

Surgical education has a strong concentration on improv-

ing the resident experience in the operating room. The

gradual assumption of more independence and autonomy

is an educational imperative required by the Accreditation

Council for Graduate Medical Education (ACGME), with
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an emphasis placed on proper supervision throughout

training (ACGME, 2017). However in the last few decades,

graduate medical education policy changes have signifi-

cantly affected resident autonomy by limiting duty hours
to 80 hours a week averaged over 4 weeks.1�3

Although the mandated decrease in duty hours has

solved many challenging patient safety issues, there have

been significant unintended consequences. Specifically,

the mandated decrease in resident duty hours raises con-

cern regarding a potential decrease in intraoperative inter-

actions between attending and resident physicians.4,5

Given the restricted time for intraoperative learning,
developing an expedited process to provide a similar level

of experience and feedback is necessary. Learners and

mentors must successfully balance graduated resident

autonomy with adequate supervision. To train unskilled

residents, supervision is necessary, and proper supervision

has been shown to positively impact patient outcomes.6

On the other hand, with an increase in supervision is a

decrease in resident autonomy, which could potentially
limit independent resident experience before fellowship

or a private practice.7

Studies have not yet explored the confidence of the

attending physician in the resident to elucidate the bal-

ance between resident autonomy and supervision. In

this context, confidence is defined as belief that the resi-

dent will act as effectively as is reasonable given their

degree of training. Research has investigated the resi-
dent’s self-confidence or autonomy without the attend-

ing physician’s perspective.8�10 In one study by Teman

et al. (2014), attending physician’s own confidence in

the operation and their perception of the resident phys-

ician’s confidence were found to be important factors in

determining resident autonomy. In another study by

George et al. (2017), resident readiness for independent

practice and the level of guidance provided by attend-
ings were assessed, with results showing residents are

generally but not universally ready to independently per-

form and have limited autonomy.11

Previous research has shown discordance between

attending’s confidence in residents and resident’s self-

confidence, with attendings specifically having lower

confidence in senior residents than the confidence

senior residents had in themselves. Previous research
has also shown that post-graduate year (PGY), resident

self-confidence, and attending’s confidence in the resi-

dent were all associated with increases in the resident’s

intraoperative tasks.12

While these findings elucidate some questions regard-

ing the relationship between resident autonomy and

attending’s confidence in the resident, further investiga-

tion is necessary to evaluate how the overall autonomy
and educational experience is affected by the attending’s

confidence in the resident and resident confidence. The
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objective of this study was to discern how confidence of

attendings and residents relate with different factors

(PGY, time, etc.), its effect on resident’s perceived edu-

cational experience and autonomy over time, and its
importance to attendings and residents. We hypothe-

sized that the attending’s confidence in the resident

would be an important factor in improving educational

experience and resident’s autonomy in the OR.
MATERIALS ANDMETHODS

Following IRB approval for this prospective cohort

study, general surgery attendings and general surgery

residents based at a large rural teaching hospital, were

approached for inclusion in this study. Surveys were

administered to participants in two phases: Early �
September 2015 to December 2015 (n = 20 dyads) and

Late � January 2016 to April 2016 (n = 22 dyads). Prior

to approaching individual participants, the entire
Department of Surgery at Carilion Roanoke Memorial

Hospital was emailed to raise awareness of the study.

After either laparoscopic cholecystectomies or laparo-

scopic appendectomies, participants were each invited

to complete the study survey. The groups of participants

were chosen based on the available cases and dyads of

that day, not based on the people in the case. Surveys

were provided on the day of the case immediately after
each procedure. Some groups/people were repeated in

the study if the case that was selected to be included in

the study happened to have the same participants that

day. Surveys were distributed to consented participants

immediately after they exited the OR and collected

within 1 hour of completion of either laparoscopic cho-

lecystectomies or laparoscopic appendectomies. These

two procedures were selected as frequently performed
core procedures within the general surgery residency

curriculum. Due to logistics related to shifts and rota-

tions, the two participants in the early vs the late groups

are not the same set of individuals. Coded identities

were assigned in place of respondent names for all col-

lected surveys to preserve anonymity.

Surveys included demographic information, experi-

ence level (i.e. years as an attending and PGY level), and
previous experience working with specific attending or

resident in the OR. Additionally, residents were asked to

rate the perceived skill and confidence level of their

attending as well as their own self-confidence. Similarly,

attendings also rated the perceived skill and confidence

level of their resident as well as their own self-

confidence (Fig. 1). All respondents were asked to rate

the educational experience in the operating room.
In addition to the postoperatively administered sur-

vey, a global evaluation of the educational and operative
ical Education � Volume 76/Number 5 � September/October 2019



FIGURE 1. Body of confidence-rating survey.
experience was elicited. The global survey was adminis-

tered as an “end-of-year” year survey to all residents

(n = 9, 37.5% response) and attendings (n = 10, 35%

response) invited to participate in the study, and con-
tained asking further questions regarding the educa-

tional experience and operative experience overall

during that same residency year.

A-priori power analysis identified a target sample size

of more than 8 samples per group based on an alpha of

0.05, power of 0.80, and difference in Likert-scales of

0.5 between attending physician’s and residents’ confi-

dence levels in residents. For univariate data analyses,
means, medians, and variances were calculated for all

confidence ratings. Bivariate analyses comparing either

attending or resident physician’s confidence ratings over
Journal of Surgical Education � Volume 76/Number 5 � September/Oc
multiple postgraduate years were conducted using non-

parametric Wilcoxon rank-sum tests. Multivariate analy-

ses were performed to analyze all different variables

measured in the survey (attending physician’s confi-
dence in themselves, resident’s self-confidence, etc.)

using the Kruskal-Wallis test, a nonparametric ANOVA

test for multiple variables.
RESULTS

Survey data from 19 residents and 14 attending surgeons

involved in 42 attending-resident operating room dyads
was collected. In total, 26 dyads involved junior (PGY

1-3) residents (13 early, 13 late) and 16 dyads involved
tober 2019 1189



TABLE 1. Demographic Information of Survey Respondents

Demographics N %

Residents 19
PGY 1 4 21%
PGY 2 5 26%
PGY 3 4 21%
PGY 4 1 5%
PGY 5 5 26%
Sex, Male 13 68%

Attendings 14
Sex, Male 13 93%

FIGURE 2. Confidence perception differs between attending physicians
and residents. Residents reported self-confidence was significantly higher
than the attending’s perception of resident confidence (4.14 vs 3.74,
p < 0.012).
senior (PGY 4-5) residents (7 early, 9 late). A total of 9 res-

idents (response rate 37.5%) and 10 attendings (response

rate 35%) completed the final “end of year” survey. Both

members of the dyad (attending and resident) needed to
complete the survey in order for the data to be included.

A summary of data from the first confidence survey is

included in Table 1, Table 2, Appendix A1 (early phase

dyads), and A2 (late phase dyads).

Confidence Relationship Between Attendings
and Residents

Overall, a significant difference was found between the
attending’s confidence in the resident (3.74), and the

resident’s self-confidence (4.14) (p < 0.012, Fig. 2).

When responses were analyzed by early vs late in the

academic year, the difference between attending and

resident perceptions remained for early survey

responses, but not for those collected later in the year.12

Junior residents reported lower self-confidence than

senior residents (3.85 vs 4.63, p < 0.0001, Fig. 3A). No
significant difference was seen between residents sur-

veyed in the first half of the year (early) vs the second half

(late) (4.00 vs 4.27, p < 0.086, Fig. 3B). Finally, attend-

ing’s confidence in residents and resident’s self-

confidence were significantly correlated (r2 = 0.29,

p< 0.0002; Fig. 4).

Perception of Educational Experience Between
Attendings and Residents

A significant difference in perception of the operative

educational experience was found between attending
TABLE 2. Experience of Attending Respondents

Attendings Years of
Postresidency Experience

N %

0-10 2 14%
11-20 7 50%
21-30 4 29%
31-40 1 7%
Attendings 14
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and resident surgeons (4.17 vs 4.56, respectively,

p < 0.01, Fig. 5A). These responses were further broken

down by early vs late in the academic year. Early in the

academic year, resident surgeons perceived the educa-

tional experience in the OR to be significantly higher, or
FIGURE 3. Overall, self-confidence of residents is significantly different
between junior and senior residents, but no difference is seen when com-
pared between early and late dyads. (A) There is a significant difference in
resident’s self-confidence between junior and senior residents throughout
the year. (B) There is no significant difference when comparing between
early and late dyads of residents throughout 1 year.

ical Education � Volume 76/Number 5 � September/October 2019



FIGURE 5. Perception of educational experience differs between attend-
ings and resident surgeons. (A) Over 1 year, attending’s perception of edu-
cational experience was significantly lower than the resident’s perspective.
(B) Early in the year, perception of educational experience is significantly
different between attendings and residents. (C) However, this significance
is lost later in the year.
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FIGURE 4. Attending’s confidence in resident and resident’s own confi-
dence are significantly related to each other.

FIGURE 6. Attending physicians’ perception of educational experience
improves over time. (A) Perception of the educational experience for the
attending improved significantly at the end of the year for the late dyads in
comparison to that of the early dyads. (B) There was no significant differ-
ence in the perceived educational experience observed between early and
late dyads of residents.
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“more excellent,” than attending surgeons (3.80 vs 4.38,

p < 0.01, Fig. 5B). Late in the academic year, this signifi-

cance was lost with both attending and resident sur-

geons perceiving excellent operative educational

experiences (attending: 4.50, resident 4.38, p < 0.19,

Fig. 5C). This appears to be due to an increase, over

time, in the attending’s perception of the educational
experience (early: 3.80 vs late: 4.50, p < 0.004, Fig. 6A)

with no significant increase for residents over time

(early: 4.38 vs late: 4.72, p < 0.13, Fig. 6B).

Over the academic year, attendings perception of the

educational experience in the operating room did not

differ when comparing cases performed with junior vs

senior residents (With junior residents: 4.04, vs with

senior residents: 4.38, p < 0.18, Fig. 7A). Interestingly,
junior residents had a significantly lower perception of

the educational experience in the operating room when

compared to senior residents (4.41 vs 4.81, respectively,

p < 0.05, Fig. 7B).
Confidence and the Perceived Educational
Experience

Evaluating how the different factors of perceived educa-
tional experience are affected by confidence perceptions,

a correlation was found between the attending’s
tober 2019 1191



FIGURE 7. Junior residents perceive a lower perception of educational
experience than senior residents. (A) Attending’s perspective of the educa-
tional experience in working with junior or senior residents was not signifi-
cantly different. (B) Between junior and senior residents, junior residents
had a significantly lower perception of the educational experience that
they had with attendings than senior residents perceived.
perception of the operative educational experience and

their own confidence in the resident (r2 = 0.22,

p < 0.0015, Fig. 8). No such correlation was found

between either the resident’s self-confidence or the attend-

ings self-confidence and the perceived educational experi-

ence in the OR. Additionally, no significant correlation was

found between attending’s confidence in resident and the

resident’s perception of educational experience.
FIGURE 8. Attending’s confidence in residents has a positive correlation
with attending’s perceived educational experience.
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From the “end-of-year” survey, numerous factors were

listed for participants to rate on a 5-point Likert scale

from “not at all important” to “extremely important.”

For factors affecting the resident and attending’s per-
ceived educational experience in the OR (Fig. 9), patient

outcome (2.40 vs 4.50, p < 0.004), difficulty of cases

(3.50 vs 4.40, p < 0.05), and resident’s skills (3.50 vs

4.40, p < 0.05) were the three factors affecting educa-

tional experience that attendings perceived to be more

important in affecting the educational experience than

residents perceived. The three most important factors

for residents were the attending’s teaching style, the res-
ident’s case preparation, and the amount residents do in

the case. Both attendings and residents saw confidence

of attendings and resident’s confidence as moderate to

very important, but not the most important factor.

Confidence and Resident Autonomy

Also from the “end-of-year” survey, both attendings and

residents rated the “attendings confidence in the resi-

dent” as the most important factor in determining a resi-

dent’s ability to “do more” in the operating room

(Fig. 10). The other important factors for both residents

and attendings included the difficulty of the operation,
resident’s knowledge of the case, resident’s skills,

attending’s self-confidence, and the attending’s knowl-

edge of the case.

Residents perceived that their PGY level (3.67 vs 2.70,

p < 0.0097), their reputation (3.33 vs 1.40, p < 0.0005),

their desire to do more (3.78 vs 2.80, p < 0.038), and

their length of time on the service (3.25 vs 2.20,

p < 0.014) were more important in impacting their abil-
ity to “do more” in the operating room than the attend-

ings believed. Attending surgeons did not indicate those

factors as important in impacting resident’s ability to do

more in the OR.

For factors that prevent increasing the resident’s abil-

ity to do more and have increased responsibility in the

OR (Fig. 11), the highest rated factor by both attendings

and residents was risk of complication. Time efficiency
of cases was also a highly rated factor. Two factors only

residents perceived to be a reason why they are pre-

vented from doing more in the OR were focus on patient

outcomes with the case (attendings: 2.5, residents: 3.9,

p < 0.03) and residency duty hour time restrictions

(attendings: 1.5, residents: 2.6, p < 0.042).
DISCUSSION

Previous studies investigating resident supervision and

autonomy have focused on the resident’s confidence or
autonomy without addressing how the attending phys-

ician’s perspectives may affect the educational experience
ical Education � Volume 76/Number 5 � September/October 2019



FIGURE 9. Attending and resident surgeons view different factors to be important in impacting perceived educational experience. Yellow boxes show the
top four factors most important to attendings and pink boxes show the top four factors most important for residents.
of resident.8�10 This lack of understanding on how the
attending’s confidence in the resident affects the educa-

tional experience of the surgical resident may limit the

ability to maximize resident education in a system of lim-

ited training. Studies show both attendings and residents

separately understand that resident’s confidence is an

important factor in resident’s education to become attend-

ings, but no study shows whose confidence of residents is

most impactful for improving resident’s autonomy and
education.3,9,13�16 Further information about the surgeon-

resident dyad will improve the resident’s educational

experiences and autonomy.

Our objective was to investigate the interplay of

confidence of attendings in residents and residents’

self-confidence and the effect on residents’ operative

experience over time. In surgical education, surgeons

ultimately determine the level of involvement of a resi-
dent within the operating room, balancing learning

opportunity and patient safety. Thus, an attending’s

confidence in residents could have an important

impact on resident’s autonomy.

This study showed that attendings were consistently

scoring residents to be less confident than how residents

thought of themselves. Other studies identified relation-

ships showing that junior residents equalized their own
confidence with that of attending’s perceptions later

in the year, but senior residents still rated themselves to

have higher confidence than attendings perceived of the
Journal of Surgical Education � Volume 76/Number 5 � September/Oc
resident.12 This could be because attending physicians
just overall gained more confidence in junior residents

in the year. However, it is hard to determine whether

this relationship is because senior residents are not

meticulously observed by attending physicians, or

because senior residents overall just believe their confi-

dence in the OR is better than attendings perceive, or

because of other multifactorial issues.

Educational experience could encompass any interac-
tion between teachers and novices from the classic

understanding within the confines of a classroom to the

teaching experience between attendings and residents

in the operating room. This vague interaction has not

been studied objectively and fully between resident and

attending surgeons, but information of differing views of

educational experience perception could aid in better-

ing future interactions of attendings or residents over
time. Resident’s operative experience has been shown

to be a strong predictor of autonomy, but other factors

have been implicated outside of the resident perform-

ance.17�19 Our data suggest that perhaps confidence

may represent these secondary factors impacting auton-

omy.

We found an equalization of the perception of educa-

tional experience between attendings and residents
over time. From early to late in a year, attending physi-

cians have showed an improvement in their perception

of educational experience when working with both
tober 2019 1193



FIGURE 10. Attending and resident surgeons view different factors to be important in impacting a resident’s ability to do more in the OR.
junior and senior residents. This finding provides an

interesting facet to attending’s perspectives. Of note is
the relationship of the attending’s confidence in resi-

dents having a positive correlation with the attending’s

perception of educational experience. Attendings

thought factors affecting patient outcome and the out-

come of the case were more important than the actual

teaching opportunity in the OR, while residents seemed

to have a greater focus on the teachings and education

they could obtain from the OR experience with the
attending. Although these priorities may be valued differ-

ently, ultimately attending-resident intraoperative inter-

actions must simultaneously achieve both patient safety

and educational teaching objectives. This difference of

perspectives could be reflecting the different goals of

the attendings and residents: attendings wanting to

focus on taking care of the patient and residents, while

caring for the patient, desire more from gaining experi-
ence. Perhaps attending physicians are more malleable

in gaining increased confidence in residents over time as

they see residents can provide adequate patient safety,
1194 Journal of Surg
and thus provide an improved educational experience

for themselves and the resident. In addition, attendings
may gain more confidence in residents over time, which

could allow the attending to provide more work and

experience to the resident. More focus has to be put to

make sure both viewpoints, whether the focus is stron-

ger on patient safety or educational teachings, are taken

into account when establishing simulations and activi-

ties to improve the teaching relationship between resi-

dents and attendings.
Our study shows that attendings increase their confi-

dence in junior residents through the span of 1 year, but

our study does not address how to change confidence of

the attending in the resident. There is a complex rela-

tionship between the attending’s confidence in the resi-

dent and the resident’s self-confidence. The highest

rated factor in determining a resident’s ability to do

more in the OR was the attending’s confidence in the
resident. To increase confidence, there are a number of

possible interventions, well established in the literature.

Increased interaction in the early years through
ical Education � Volume 76/Number 5 � September/October 2019



FIGURE 11. Factors preventing resident’s ability to do more in the OR is most limited by risk of complication of the procedure. Yellow boxes show the top fac-
tor and red asterisk shows values differing between attendings and residents significantly.
simulations and more careful oversight in the first few

years of residency plus additional one-on-one feedback

may improve performance and confidence.2,6,20-22

This study was conducted at one institution and has

not yet been replicated. The time limit of the first part of
the study was limited to two sets in 3-month intervals.

Expanding data collection over more than 1 year could

provide more information on confidence of residents as

they individually progress throughout their residencies.

From the surveys that were collected, there remain limi-

tations based on the self-reported nature of the study.

Additionally, 13 of the 14 attendings survey respondents

were male. This male majority is another notable limita-
tion of this study since findings may not apply in a gen-

der-balanced group of attendings. There is a decreased

likelihood that memory issues were involved since sur-

veys were taken immediately after OR procedure. There

remains the possibility that some self-reported informa-

tion could have been exaggerated in their answers or

participants moods and attitudes of the day could have

skewed the results. Although appendectomies and cho-
lecystectomies are very common procedures, each indi-

vidual case presents set of circumstances that may

impact self-reported information. Another possible
Journal of Surgical Education � Volume 76/Number 5 � September/Oc
limitation of this study is the potential that since early

and late group respondents are not the same set of par-

ticipants, the increased confidence seen over 1 year may

be confounded by the differences in the residents

involved in each phase. Overall an increase in partici-
pants to more institutions and spanning more years of

data collection could ameliorate these concerns and pro-

vide a stronger data set. Correlating survey results of

more subjective issues to more concrete measurements

could improve the study results and provide further

information to better resident OR operative experience

and confidence levels of attendings and residents.
CONCLUSION

This study shows that attending surgeons’ confidence in

residents, especially senior residents, is discordant from

resident’s self-perceived confidence. To improve resident

autonomy, the difference in confidence should be nar-

rowed. Though post graduate year, resident’s perceived

self-confidence, and attending’s confidence in the resident
are all associated with increased resident autonomy, more

effort should be placed specifically into creating more
tober 2019 1195



opportunities for residents to gain the attending’s confi-

dence. This study suggests that the increased attending

confidence in residents may lead to increased autonomy

in the operating room. Perception of educational experi-
ence also differs between residents and attendings, and

more focus can be made to increase attending’s confi-

dence in the resident to provide an improved educational

experience for the attending and ultimately the resident.

To improve confidence of attendings and residents, surgi-

cal education could focus on increasing confidence of

attending surgeons via preoperative interactive training.

One possible way this could be done is to incorporate
new technology in first simulated, then real-time, situa-

tions that can offer attending physicians a way to better

view resident’s awareness of surgical situations and out-

comes. In the end, the final goal will be to increase

attendings physicians’ confidence in residents within a

short time in order to increase resident autonomy, posi-

tively impact the educational experience, and overall

improve the resident’s future surgical career and the
attending’s teaching abilities.
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APPENDIX

A1. Early Data Set Summary

Within each PGY columns, data column in order from left to right: Resident, Attending
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A2. Late Data Set Summary

Within each PGY columns, data column in order from

left to right: Resident, Attending
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