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Feedback is the process by which information on per-
formance is conveyed back to those involved in the 
action or interaction. Feedback for medical education 

should be informed, objective, and not given for the pur-
poses of evaluation.1 Helpful feedback about suboptimal 
outcomes, which we will call “negative/constructive feed-
back,” is of especially high value in reflection on interac-
tions and shaping future behaviors.

Feedback has always been an important element in help-
ing residents achieve their full potential.1 In the era of mile-
stone-based performance assessment, feedback has taken 
on a central role in facilitating the progression of trainees 
to competency and beyond.2 Training faculty in generating 
and delivering feedback is critical to successful provision of 
feedback to residents.3 Despite its importance, it has always 
been challenging for anesthesiology programs to provide 
such training. A 1999 survey by Rosenblatt and Schartel4 
showed that only 20.2% of training programs at the time 
provided training in resident evaluation; a more recent 
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study showed that the number remains below 50%, with 
90% of program directors desiring more training in feed-
back provision for their faculty.5 Across specialties, a variety 
of interventions have been tried but have met with varied 
success.1,6–8 Furthermore, the workflow, environmental, and 
time constraints endemic to the practice of procedural spe-
cialties make adoption of techniques from rounds or clinic-
based specialties unlikely to be successful.2,9

While all feedback is challenging to provide, profes-
sionalism and communication skills are among the topics 
on which providing feedback is most difficult for anesthe-
siologists.3,9–11 We therefore designed a faculty develop-
ment program aimed at teaching faculty how to provide 
better feedback to residents, concentrating in the areas 
of professionalism and communication. Having piloted 
this program at Beth Israel Deaconess Medical Center, we 
refined the program and implemented it at 4 institutions 
nationally. These institutions, whose anesthesia residency 
programs ranged in size from 38 to 54 residents (postgrad-
uate years 2–4) and whose faculty ranged in size from 40 to 
75 attendings, shared a belief in the value of daily feedback 
in aiding resident development, but all struggled with fac-
ulty compliance and quality of feedback. Our hypothesis 
was that, overall, at the 4 institutions, this video-based 
faculty development program on provision of “difficult” 
feedback would lead to (1) an improvement in the quan-
tity, quality, and utility of feedback provided to residents 
and (2) an increase in the percentage of feedback provided 
containing negative/constructive feedback as well as the 
percentage pertaining to professionalism and communica-
tion skills. To gain more understanding of our results, we 
explored these outcomes at the individual institutions as 
secondary analyses.

METHODS
Study Design and Participants
We implemented this study after obtaining institutional 
review board approval with a waiver of documentation of 
informed consent at all institutions. This before-after study 
was a prospective cohort study from the end of October 2013 
to the beginning of July 2014 on feedback to residents from 
faculty in anesthesia at 4 institutions. Participants included 
anesthesia faculty and residents at all 4 institutions where 
faculty provide daily feedback to residents. One institution 
enrolled only faculty who were not exposed to our prelimi-
nary study; the other institutions enrolled all faculty. All 
anesthesia residents (postgraduate years 2–4) at the 4 institu-
tions were included in the study as subjects of the feedback. 
Faculty and residents at each institution were recruited by 
the respective residency program director via e-mail.

We developed an educational program to raise aware-
ness of the importance of feedback and to teach faculty how 

to provide feedback. After implementing the program at the 
4 institutions, we assessed feedback records at the 4 institu-
tions for any changes.

Educational Program
Our educational program consisted of 2 discussion sessions 
for faculty and 1 discussion session for residents. Table  1 
includes the total number of residents and faculty recruited 
as well as the attendance at these sessions overall and for 
each institution. Because of scheduling, not all faculty and 
residents attended the sessions in person; we therefore 
shared the materials with all the faculty and residents at 
the institutions through an e-mail sent by the residency pro-
gram director so that they were able to review the materials 
at their own convenience.

Faculty Discussion Sessions
One investigator (J.D.M.) facilitated 2 discussion sessions 
for faculty at each institution. The discussion sessions 
focused on teaching faculty how to provide feedback, spe-
cifically feedback on professionalism and communication. 
We compiled a list of key points from these sessions and 
shared it with all faculty (see Supplemental Digital Content 
1, Appendix 1, http://links.lww.com/AA/B767) along 
with the presentation slides from each session.

Faculty Session 1. The first session was a video-based 
discussion session that focused on basic feedback topics. 
The video that served as the basis for discussion simulated 
interactions between a faculty member and a resident who 
exhibits unprofessional behavior and poor communication 
skills (see http://vimeo.com/22289080, password: 
feedback). In the video, guidelines are provided on how 
faculty can address these issues and effectively provide 
feedback to the resident.

For the discussion session, we developed and used 
presentation slides (see Supplemental Digital Content 2, 
Appendix 2, http://links.lww.com/AA/B768) and dis-
cussion points from the video (see Supplemental Digital 
Content 3, Appendix 3, http://links.lww.com/AA/B769) 
to guide the session. We also used TurningPoint (Turning 
Technologies, LLC, Youngstown, OH), an audience 
response system, during the session to maintain audience 
engagement.

Faculty Session 2. The second faculty session was a 
follow-up discussion session that reviewed the feedback 
process and focused on examples of its application. It took 
place approximately 2 to 4 weeks after the first session. We 
developed and used presentation slides (see Supplemental 
Digital Content 4, Appendix 4, http://links.lww.com/AA/
B770) to guide the session.

Table 1. Number and Percentage of Faculty and Residents Attending Sessions

Session

Institution 1 (N for 
Faculty = 7; N for 
Residents = 55)

Institution 2 (N for 
Faculty = 40; N for 
Residents = 51)

Institution 3 (N for 
Faculty = 76; N for 
Residents = 47)

Institution 4 (N for 
Faculty = 41; N for 
Residents = 37) Total

Faculty session 1 4 (57.1%) 19 (47.5%) 19 (25%) 21 (51.2%) 63 (38.4%)
Faculty session 2 4 (57.1%) 7 (17.5%) 15 (19.7%) 23 (56.1%) 49 (29.9%)
Resident session 55 (100%) 18 (35.3%) 30 (63.8%) 18 (48.6%) 121 (63.7%)

http://vimeo.com/22289080
http://links.lww.com/AA/B768
http://links.lww.com/AA/B770
http://links.lww.com/AA/B770
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Resident Discussion Session
At each institution, one investigator (S.B.J.) facilitated a 
resident discussion session at the same time as the first 
faculty session. The resident session, which aimed to 
ensure that residents were familiar with receiving feed-
back, focused on teaching residents how to solicit feed-
back and reinforced the value of feedback among the 
residents. We developed and used presentation slides 
(see Supplemental Digital Content 5, Appendix 5, http://
links.lww.com/AA/B771) to guide the session and shared 
the slides with all residents.

Feedback Assessment
Data Collection. All 4 institutions had electronic systems 
in place to collect daily feedback from faculty to residents. 
Each day, faculty who worked with residents during the day 
received an e-mail asking them to complete an online form. 
The form asked the faculty member to provide feedback to 
the resident with whom he or she worked during the day. 
It included optional open-ended fields (sized for about 1–3 
sentences each) in which the faculty member was asked to 
comment on the strengths and areas for improvement for 
the resident.

Using these existing systems, we collected open-
ended feedback provided by faculty enrolled in the 
study at all 4 institutions from 3 months before faculty 
session 1 to 3 months after faculty session 2. We therefore 
had 3 data collection periods: preintervention (3 months 
before faculty session 1), intervention (time between the 
2 sessions), and postintervention (3 months after faculty 
session 2). Data were collected concurrently at the 4 insti-
tutions (Figure 1). Because the sessions were scheduled 
based on available time and convenience for each insti-
tution, the intervention period was not uniform across 
all 4 institutions.

Rating System. Three experienced educators (J.D.M., C.K., 
S.B.J.) were identified as experts in feedback based on 
published criteria.12 These experts developed a system to 
rate open-ended feedback based on published elements 
of high-quality feedback.1,4,5,13–15 These elements were 
converted to binary “yes/no” scoring. Three additional 
elements were included in the rating system: (1) whether 
or not the feedback contained negative/constructive 
feedback, (2) whether or not the feedback was related 
to professionalism/communication, and (3) the utility 
of the feedback. The final list of elements in the rating 
system was as follows:

1. Is the feedback detailed? (“Yes” = 1; “No” = 0)
2. Is the feedback specific? (“Yes” = 1; “No” = 0)
3. Is the feedback behavior-focused? (“Yes” = 1; “No” = 0)
4. Is the feedback destructive or harmful? (“Yes” = 0; 

“No” = 1)
5. Is the feedback actionable? (“Yes” = 1; “No” = 0)
6. Does the feedback contain negative/constructive 

feedback? (“Yes” = 1; “No” = 0)
7. Is the feedback related to professionalism/communi-

cation? (“Yes” = 1; “No” = 0)
8. As a program director or mentor, this feedback would 

help me devise a performance improvement plan for 
this resident. (“Strongly disagree” = 1, “Disagree” = 2, 
“Neither disagree nor agree” = 3, “Agree” = 4, “Strongly 
agree” = 5)

The experts met to discuss the scoring and develop spe-
cific definitions of each term; a criteria sheet was cre-
ated for reference (see Supplemental Digital Content 6, 
Appendix 6, http://links.lww.com/AA/B772). To ensure 
consistent ratings, we decided that the raters would meet 
in person to discuss all the feedback records together and 

Figure 1. Data collection periods. Each institution had a 3-month preintervention period, a 2- to 4-week intervention period, and a 3-month 
postintervention period. BIDMC indicates Beth Israel Deaconess Medical Center; UCSD, University of California, San Diego; UK, University of 
Kentucky; URMC, University of Rochester Medical Center.



Copyright © 2017 International Anesthesia Research Society. Unauthorized reproduction of this article is prohibited.

       

August 2017 • Volume 125 • Number 2 www.anesthesia-analgesia.org 623

unanimously agree on a score on each element for each 
feedback record.

After data collection was complete, the study coordi-
nator (V.W.) combined all the feedback records from each 
institution and time period (preintervention period, inter-
vention period, and postintervention period) and used 
Microsoft Excel (Microsoft Corporation, Redmond, WA) to 
assign a random number to each feedback record; records 
with repeated random numbers were assigned new random 
numbers until all records were assigned a unique random 
number. After sorting the records by their random numbers, 
the study coordinator gave only the open-ended responses 
to the 3 blinded experts in feedback (J.D.M., C.K., S.B.J.) to 
rate using the rating system described above. After scoring 
was complete, a principal component analysis (PCA) was 
performed to assess the factorial structure of the 5 elements 
measuring quality of feedback in the rating system (items 
1–5). The PCA demonstrated that only 1 factor (eigenvalue: 
2.07) had an eigenvalue of >1. These results suggested that 
only a single factor explained the majority of the variance in 
these elements. We also calculated a Cronbach α coefficient 
of .63 for these elements, a value that others in education 
research have classified as acceptable.16

Because the PCA demonstrated that only a single factor 
explained the majority of the variance in the 5 elements, we 
calculated a summative score by adding the scores for the 
5 elements for each feedback record; this score represented 
the global rating for the quality of a feedback record. While 
questions 6 and 7 were not included in the global score for 
quality, they are characteristics of feedback related to our 
education program. Question 8 represented the utility rat-
ing for the feedback record.

Statistical Analysis
We performed the analyses described below using Microsoft 
Excel (Microsoft Corporation) and Stata (StataCorp LP, 
College Station, TX). With 5 primary hypotheses, we 
included a Bonferroni correction and considered a P value 
of less than .01 as significant when testing our primary 
hypotheses; for all other tests, we considered a P value of 
less than .05 as significant. Quality and utility ratings were 
not normal based on the Shapiro-Wilk test; attempts to 
transform the data were not successful, likely because of 
the ordinal nature of the variables, so we used nonpara-
metric tests. Because each feedback record represented a 
different encounter/interaction depending on the faculty 
member giving the feedback, the resident receiving the 
feedback, and the case/clinical situation, we considered 
feedback records to be independent in our analyses. Data 
are reported as count, median (interquartile range), or per-
centage of feedback records.

The sample size (Table  2) was determined by the 
following:

1. Faculty schedules: For each day during the study, 
only faculty who were assigned to a resident were 
asked to provide feedback. Feedback records were 
available only from these faculty.

2. Provision of open-ended responses: Only feedback 
records with open-ended responses were included in 
our analyses.

3. Intervention schedule: Scheduling of the faculty and 
resident discussion sessions determined the start and 
end dates of the preintervention, intervention, and 
postintervention periods for each institution. As a 
result, it determined which (and how many) feedback 
records were included in each period. The interven-
tion was scheduled based on available times at each 
institution.

With 855 records in the preintervention period and 896 
records in the postintervention period, we had 85% power 
to detect a 0.2 mean change in the quality and utility rat-
ings with a standard deviation of 1.4; we had 77% power to 
detect a change of 5% in the percentage of feedback records 
containing negative/constructive feedback and in the per-
centage of feedback records related to professionalism/
communication.

Quantity. Overall, at the 4 institutions, we performed a 
χ2 test to compare the proportion of feedback records 
requested that were provided in the preintervention 
period with the proportion in the postintervention period. 
We also calculated an odds ratio (OR; preintervention to 
postintervention) for the proportions. The intervention 
period was not included in this analysis. As part of our 
secondary analyses, we performed the same analysis for 
each institution.

Quality, Utility, and Other Characteristics. Overall, at the 
4 institutions, we compared the following characteristics of 
feedback records during the preintervention, intervention, 
and postintervention periods:

Table 2. Sample Size
A. Number of Feedback Records

Time Period
Institution 

1
Institution 

2
Institution 

3
Institution 

4 Total
Preintervention 

(3 mo)
170 294 294 97 855

Intervention (2–4 
wk)

36 42 89 8 175

Postintervention 
(3 mo)

143 336 371 46 896

B. Number of Faculty Providing Feedback

Time Period
Institution 

1
Institution 

2
Institution 

3
Institution 

4 Total
Preintervention 

(3 mo)
7 34 45 33 119

Intervention 
(2–4 wk)

7 11 23 7 48

Postintervention 
(3 mo)

7 33 49 18 107

C. Number of Residents Receiving Feedback

Time Period
Institution 

1
Institution 

2
Institution 

3
Institution 

4 Total
Preintervention 

(3 mo)
48 51 44 30 173

Intervention (2–4 
wk)

21 25 37 8 91

Postintervention 
(3 mo)

46 49 47 25 167
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1. Quality of feedback
2. Utility of feedback
3. Percentage of feedback containing negative/con-

structive feedback
4. Percentage of feedback related to professionalism/

communication

The Kruskal-Wallis test was used for comparisons 1 and 2; 
the χ2 test was used for comparisons 3 and 4. As part of our 
secondary analyses, we performed the same analyses for 
each institution.

Additional Analyses of Quality and Utility. To gain more 
insight on the quality and utility of feedback using our 
rating system, we performed the following exploratory 
analyses on the feedback records:

1. Using the Mann-Whitney U test, we compared the 
quality and utility of feedback records regardless of 
institution and time period:
 a.  Containing negative/constructive feedback ver-

sus not containing negative/constructive feedback
 b.  Related to professionalism/communication ver-

sus not related to professionalism/communication
2. We assessed the correlation between the quality and 

utility ratings, regardless of institution and time 
period, by calculating the Spearman rank correlation 
coefficient.

3. As a sensitivity analysis, we used generalized esti-
mating equations to fit a model with a multinomial 
distribution and cumulative logit link function for 
the quality and utility ratings. Because the interaction 
between institution and time period was significant, 
we stratified the data by institution and ran the analy-
sis for each institution taking into account the correla-
tion between faculty and residents.

RESULTS
Quantity of Feedback
Table  3 depicts the feedback quantity at the institutions 
overall and individually for the preintervention and pos-
tintervention periods along with the OR. The quantity of 
feedback records during the postintervention period was:

1. Not significantly higher than during the preinter-
vention period overall (preintervention: 855/3046 
[28.1%]; postintervention: 896/3327 [26.9%]; OR: 1.06; 
95% confidence interval [CI], 0.95–1.18; P = .31) and 
for institutions 2 (preintervention: 294/1726 [17.0%]; 
postintervention: 336/1811 [18.6%]; OR: 0.90; 95% CI, 
0.76–1.07; P = .24) and 3 (preintervention: 294/598 
[49.2%]; postintervention: 371/700 [53%]; OR: 0.86; 
95% CI, 0.69–1.07; P = .17)

2. Significantly lower than during the preintervention 
period for institutions 1 (preintervention: 170/216 
[78.7%]; postintervention: 143/264 [54.2%]; OR: 3.13; 
95% CI, 2.08–4.69; P < .001) and 4 (preintervention: 
97/506 [19.2%]; postintervention: 46/552 [8.3%]; OR: 
2.61; 95% CI, 1.79–3.79; P < .001)

Quality of Feedback
Figure  2 summarizes the quality of feedback during the 
preintervention, intervention, and postintervention periods 
overall and at each institution. The institutions overall did 
not have a significant difference in quality ratings of feed-
back among the 3 time periods (preintervention: 2 [1–4]; 
intervention: 2 [1–4]; postintervention: 2 [1–4]; P = .90). 
Institution 1 had a significant difference in quality ratings 
among the 3 time periods with the median increasing from 
2 (1–3) in the preintervention period to 3 (2–4) in the inter-
vention period and remaining at 3 (2–4) in the postinterven-
tion period (P = .001). No other significant differences in the 
quality ratings were detected at the other institutions. 

Figure  3 depicts the median (interquartile range) qual-
ity rating at 2-week intervals throughout the study for 
each institution. As shown in this figure, the median feed-
back quality rating was higher during the intervention and 
postintervention periods than during the preintervention 
period for institution 1.

Utility of Feedback
Figure  4 summarizes the utility of feedback during the 
preintervention, intervention, and postintervention peri-
ods overall and at each institution. The institutions overall 
did not have a significant difference in utility ratings of 
feedback among the 3 time periods (preintervention: 1 [1–
3]; intervention: 2 [1–3]; postintervention: 1 [1–2]; P = .61). 
Institution 1 had a significant difference in utility ratings 
among the 3 time periods with the median increasing from 
1 (1–3) in the preintervention period to 2 (1–3) in the inter-
vention period and remaining at 2 (1–4) in the postinter-
vention period (P = .008). No other significant differences 
in the utility ratings were detected at the other institutions.

Figure 5 depicts the median (interquartile range) utility rat-
ing at 2-week intervals throughout the study for each institu-
tion. As shown in this figure, the median feedback utility rating 
was higher during the intervention and postintervention peri-
ods than during the preintervention period for institution 1.

Other Characteristics of Feedback
Figure  6 summarizes the percentage of feedback records 
containing negative/constructive feedback and the percent-
age of feedback records related to professionalism/com-
munication during the preintervention, intervention, and 
postintervention periods overall and at each institution.

Table 3. Feedback Quantitya

Time Period Institution 1 Institution 2 Institution 3 Institution 4 Overall
Preintervention 170/216 (78.7%) 294/1726 (17.0%) 294/598 (49.2%) 97/506 (19.2%) 855/3046 (28.1%)
Postintervention 143/264 (54.2%) 336/1811 (18.6%) 371/700 (53%) 46/552 (8.3%) 896/3327 (26.9%)
Odds ratio (preintervention to 

postintervention)
3.13 (2.08–4.69) 0.90 (0.76–1.07) 0.86 (0.69–1.07) 2.61 (1.79–3.79) 1.06 (0.95–1.18)

aFeedback quantity is reported as the proportion (percentage) of the number of feedback records requested in the time period. Odds ratios are reported as odds 
ratio (95% confidence interval).
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Negative/Constructive Feedback. The institutions overall 
did not have a significant difference in the percentage 
of feedback records containing negative/constructive 
feedback among the 3 time periods (preintervention: 

27%; intervention: 32%; postintervention: 25%; P = .12). 
Institution 3 had a significant difference in the percentage 
of feedback records containing negative/constructive 
feedback among the 3 time periods with the percentage 

Figure 2. Quality of feedback during the preintervention, intervention, and postintervention periods. The institutions overall did not have a 
significant difference in quality ratings of feedback among the 3 time periods (preintervention: 2 [1–4]; intervention: 2 [1–4]; postinterven-
tion: 2 [1–4]; P = .90). Institution 1 had a significant difference in quality ratings among the 3 time periods with the median increasing 
from 2 (1–3) in the preintervention period to 3 (2–4) in the intervention period and remaining at 3 (2–4) in the postintervention period  
(P = .001). No other significant differences in the quality ratings were detected at the other institutions.

Figure 3. Median (interquartile range) quality rating at 2-week intervals throughout the study for each institution. The median feedback quality 
rating was higher during the intervention and postintervention periods than during the preintervention period for institution 1.
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increasing from 16% in the preintervention period to 28% 
in the intervention period and decreasing to 17% in the 
postintervention period (P = .02). No other significant 
differences in this characteristic were detected at the other 
institutions.

Figure 7 depicts the percentage of feedback records contain-
ing negative/constructive feedback at 2-week intervals through-
out the study for each institution. The percentage of feedback 
records containing negative/constructive feedback was highest 
at the beginning of the intervention period for institution 3.

Figure 4. Utility of feedback during the preintervention, intervention, and postintervention periods. The institutions overall did not have a 
significant difference in utility ratings of feedback among the 3 time periods (preintervention: 1 [1–3]; intervention: 2 [1–3]; postintervention: 
1 [1–2]; P = .61). Institution 1 had a significant difference in utility ratings among the 3 time periods with the median increasing from 1 (1–3) 
in the preintervention period to 2 (1–3) in the intervention period and remaining at 2 (1–4) in the postintervention period (P = .008). No other 
significant differences in the utility ratings were detected at the other institutions.

Figure 5. Median (interquartile range) utility rating at 2-week intervals throughout the study for each institution. The median feedback utility 
rating was higher during the intervention and postintervention periods than during the preintervention period for institution 1.
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Feedback Related to Professionalism/Communication. 
The institutions overall did not have a significant 
difference in the percentage of feedback records related to 
professionalism/communication among the 3 time periods 

(preintervention: 23%; intervention: 33%; postintervention: 
24%; P = .03). Institution 2 had a significant difference with 
the percentage increasing from 26% in the preintervention 
period to 57% in the intervention period and decreasing 

Figure 6. Negative/constructive feedback and feedback related to professionalism/communication during the preintervention, intervention, and 
postintervention periods. The institutions overall did not have a significant difference in the percentage of feedback records containing negative/
constructive feedback (P = .12) or the percentage of feedback records related to professionalism/communication (P = .03) among the 3 time 
periods. Institution 3 had a significant difference in the percentage of feedback records containing negative/constructive feedback among the 
3 time periods with the percentage increasing from 16% in the preintervention period to 28% in the intervention period and decreasing to 17% 
in the postintervention period (P = .02). Institution 2 had a significant difference in the percentage of feedback records related to professional-
ism/communication with the percentage increasing from 26% in the preintervention period to 57% in the intervention period and decreasing to 
31% in the postintervention period (P < .001). No other significant differences in these characteristics were detected at the other institutions.

Figure 7. Percentage of feedback records containing negative/constructive feedback at 2-week intervals throughout the study for each institu-
tion. The percentage of feedback records containing negative/constructive feedback was highest at the beginning of the intervention period 
for institution 3.
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to 31% in the postintervention period (P < .001). No other 
significant differences in this characteristic were detected at 
the other institutions.

Figure  8 depicts the percentage of feedback records 
related to professionalism/communication at 2-week inter-
vals throughout the study for each institution. The per-
centage of feedback records related to professionalism/
communication increased at the beginning of the interven-
tion period for institution 2.

Additional Analyses of Quality and Utility
The quality and utility of feedback records containing nega-
tive/constructive feedback (quality: 4 [3–5]; utility: 4 [3–4]) 
were higher than those of feedback records not contain-
ing negative/constructive feedback (quality: 2 [1–3]; util-
ity: 1 [1–2]; P < .001 for both quality and utility; Figure 9). 
Likewise, the quality and utility of feedback records related 
to professionalism/communication (quality: 4 [3–4]; util-
ity: 3 [2–4]) were higher than those of feedback records not 
related to professionalism/communication (quality: 2 [1–3]; 
utility: 1 [1–2]; P < .001 for both quality and utility; Figure 9).

The Spearman rank correlation coefficient between the 
quality and utility ratings for the feedback records was 0.80 
(95% CI, 0.79–0.82).

After taking into account the correlation between faculty 
and residents, there was a significant difference among the 
time periods in quality (P < .001) and utility (P = .01) ratings 
at institution 1. There were no significant differences overall 
or at the other institutions.

DISCUSSION
We developed and implemented an educational program to 
enhance the quantity, quality, and utility of daily feedback 
from faculty to residents in 4 unique academic anesthesiol-
ogy departments. While no significant changes in feedback 
quantity, quality, and utility were detected overall after the 
intervention, one institution (institution 1) had significantly 
higher quality and utility ratings after the intervention. 

Because this center, unlike the other centers, applied the 
intervention only to newly hired staff, the ideal time to 
implement the intervention may be when a faculty member 
is new to providing feedback. This finding is consistent with 
a study by Møystad et al,17 where novice teachers in dental 
education reported more benefits from a faculty develop-
ment program than experienced teachers. Also, compared 
to the other centers, this center had a lower number of fac-
ulty at each discussion session (less than 10), which may 
have enhanced the interactive nature and effectiveness of 
the sessions and contributed to the improvement in feed-
back quality and utility.

Despite a focus in the educational program on providing 
negative/constructive feedback and feedback on profes-
sionalism and communication, the percentage of feedback 
records expressing these elements did not increase overall 
after the intervention. However, institutions 3 and 2 expe-
rienced significant increases in the percentage of records 
containing negative/constructive feedback and the percent-
age of records related to professionalism/communication, 
respectively, during the intervention, but these changes 
declined toward baseline in the 3 months following the end 
of the intervention. This result suggests that follow-up ses-
sions may be necessary to sustain change. Review of the lit-
erature suggests that feedback involves a complex interplay 
of faculty, resident, and environment so that greater focus 
on departmental culture and resident receptivity to feedback 
may also sustain the transient improvements we noted.18–20

In our study, feedback related to professionalism/com-
munication and feedback containing negative/constructive 
feedback received higher quality and utility ratings. This 
result suggests that these 2 attributes of feedback may be 
markers of higher quality and more useful feedback. It may 
also suggest that our rating system for quality and utility 
is skewed toward weighing these 2 attributes more heavily 
than the other attributes. Future studies should investigate 
whether these 2 attributes are more prevalent in feedback 
from more experienced providers and whether emphasizing 

Figure 8. Percentage of feedback records related to professionalism/communication at 2-week intervals throughout the study for each insti-
tution. The percentage of feedback records related to professionalism/communication increased at the beginning of the intervention period 
for institution 2.
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these 2 attributes in faculty development programs would 
increase the quality and utility of feedback.

Finally, we found a strong positive correlation between 
the quality and utility ratings of feedback, suggesting that 
higher-quality feedback tends to be more useful to program 
directors and mentors. Thus, for feedback to be useful to 
program directors and mentors, faculty development pro-
grams should focus on teaching faculty how to provide 
higher-quality feedback.

Limitations and Strengths
We note the following limitations in this study, which have 
provided us guidance for future investigations:

1. Selection bias: Although all faculty were invited to partic-
ipate in the study, faculty schedules determined whether 
they were included in the study. We did not collect demo-
graphic data on the faculty and therefore were not able to 
formally compare faculty who participated in the study 
to those who did not. However, because we included fac-
ulty from multiple institutions, we believe that selection 
bias did not have much influence on our results.

2. Participation in discussion sessions: All faculty were 
invited to participate in the discussion sessions, but, 
overall, only about one-third of the faculty were 
able to attend either session because of scheduling. 
We therefore shared the key points and slides from 
the sessions with all faculty. However, reviewing 
the materials alone is not the same as participat-
ing in the discussion sessions. It is possible that this 

difference may have contributed to the different 
changes we detected at the institutions, because insti-
tution 1, where both the quality and utility of feed-
back improved, had the highest participation rate in 
the discussion sessions. Future investigations should 
focus on tracking faculty self-study or ensuring that 
all faculty participate in the live discussion sessions.

3. Potential confounders: Some faculty may have person-
ality traits that allow them to naturally be more com-
fortable with and able to provide better feedback than 
others. Also, some faculty have more experience with 
and/or may have had previous training in giving feed-
back, which may contribute to being able to give better 
feedback. Because we focused on a global assessment 
in this study, we did not collect demographic data on 
the faculty and residents or characteristic data on the 
institutions and cases for a multivariate analysis that 
would adjust for potential confounders. Future stud-
ies should collect data on and address these possible 
confounding variables because educating faculty may 
be only 1 factor contributing to the improvement of 
feedback quality and utility.

4. No control group: Because this study had a before-
after design, we did not assess changes over time in 
a control group with faculty who were not exposed 
to the intervention. While the experience that faculty 
gained in providing feedback during the study period 
may have contributed to the changes we detected in 
this study, Baroffio et al21 found in a study on tutors 

Figure 9. Quality and utility of feedback records containing negative/constructive feedback and feedback records related to professionalism/
communication. The quality and utility of feedback records containing negative/constructive feedback (quality: 4 [3–5]; utility: 4 [3–4]) were 
higher than those of feedback records not containing negative/constructive feedback (quality: 2 [1–3]; utility: 1 [1–2]; P < .001 for both 
quality and utility). Likewise, the quality and utility of feedback records related to professionalism/communication (quality: 4 [3–4]; utility: 3 
[2–4]) were higher than those of feedback records not related to professionalism/communication (quality: 2 [1–3]; utility: 1 [1–2]; P < .001 
for both quality and utility).
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that the ability to provide feedback to students did 
not improve with experience.

5. Different feedback collection systems: Although all 
institutions collected daily open-ended feedback elec-
tronically, the systems they used were not exactly the 
same. To avoid confounders that may have arisen due to 
any system changes, we decided to utilize the systems 
that were previously established at each institution.

Despite these limitations, important strengths of this study 
were the blinded nature of the rating system and the multi-
center design:

1. Blinded nature of rating system: In rating the feedback 
records, the raters were blinded to the data collection 
period, the institution, the faculty member providing 
the feedback, and the resident receiving the feedback. 
All feedback was rated by the same 3 trained experts 
working as a team to ensure quality and consistency 
of the ratings. This process avoided potential bias or 
issues with interrater reliability.

2. Multicenter design: Multiple centers were enrolled 
to ensure an adequate volume of data for analy-
sis and to evaluate the generalizability of the edu-
cational program. The multicenter design proved 
critical in this study because, if the study had been 
undertaken only at the pilot center (institution 1), the 
educational program would have appeared success-
ful for the 3 months following the intervention when 
it was not at other centers. This result suggests that 
more work needs to be done to make the intervention 
generalizable.

Other Training Programs
Since the initiation of this project, there has been some work 
in developing educational tools on providing feedback to 
anesthesiology residents. Dorotta et al10 provided a set of 
tools to teach and evaluate professionalism in residents. This 
system could facilitate and augment the tenets of feedback 
on professionalism taught in our sessions. In another study, 
Minehart et al9 demonstrated improvements in elements of 
feedback provision after a structured intervention, but this 
study was conducted in a simulated environment that may 
not reflect real-world conditions for providers or events.

Future Directions
While our feedback rating system did detect some changes, 
we plan to refine it based on our experience. Regardless 
of data collection period, the majority of feedback records 
were not destructive or harmful. This insight may suggest 
that the rating system should include other traits that can 
improve the discriminatory power of the system.

Our intervention was intentionally focused and much 
less elaborate than those previously described in the lit-
erature. We wanted to investigate whether a simple, easily 
reproducible intervention could impact feedback. While we 
detected changes at 1 institution, we seek to further explore 
other factors that may influence the impact of the interven-
tion, including the time of year the feedback was provided, 
the level of training of the resident, and the faculty’s experi-
ence with feedback. E
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