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Residency training is emotionally intense;
there are daily challenges that are some-
times distressing, other times rewarding.
The Accreditation Council for Graduate
Medical Education (ACGME) now re-
quires residency programs to focus on and
promote resident well-being.! Through-
out the course of their training, trainees
are faced with powerful experiences (for-
mative events) that have deep emotional
significance. The ability of residency pro-
grams to anticipate and recognize these
events will, to some extent, determine
their capacity to support and foster the
well-being of their trainees. More needs
to be known about the specific events that
may translate into professional growth and
identity formation among trainees. Expe-
riences that are distressing or disappoint-
ing also need to be understood so that
training programs can offer support to
minimize frustration and burnout, which
plagues up to 56% of physician trainees.?

Murinson et al® showed that it is possible
to identify key formative events that affect
the emotional development of medical stu-
dents, but this work has not been replicat-
ed in a cohort of residents. Anesthesia res-
idency training may be especially stressful
in that trainees are widely dispersed in
their clinical assignments and thus the
residents are isolated when intense experi-
ences happen. The objectives of this study
were to determine which specific forma-
tive events have the greatest impact on
anesthesia residents, how frequently they
occur, and what relative degree of impact
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they have on trainees’ sense of well-being.
This work can lay the foundation for fu-
ture research into the effect of these events
on well-being and how residency training
programs can support the well-being and
professional development of trainees.

METHODS
Participants and Setting

All 80 clinical anesthesia (CA) residents
enrolled in the 3 cohorts (nCAl = 27,
nCA2 =29, nCA3 = 24) at Johns Hopkins
Hospital in Baltimore, MD, were invited
to participate in the survey in April 2017.
Respondents were informed that sub-
mission of their survey responses would
indicate their consent to participate. The
Johns Hopkins University Institution-
al Review Board approved this project
(IRBO0113851).

Instrument Development and Data Collec-
tion

The project survey was created and revised
multiple times between June and August
of 2016. We began by reviewing recent
publications about clinician well-being,
consulting with experts in medical ed-
ucation, conducting  semi-structured
interviews with recent graduates from
our anesthesia residency program, and
hosting 2 focus groups with a combined
total of 12 current anesthesia residents.
Interview and focus group participants
were asked open-ended questions about
the experiences in residency that impact
their personal well-being. Two example
prompts from the interview guide were:

“Can you tell me about an event that has
happened to you during your residency
that really sticks out to you? Why was it
so impactful?” and “Are there any high-
ly impactful events (whether positive or
negative) that you think are common to
the resident experience?” Other prompts
explored themes related to dignity and re-
spect, recognition for their contributions
at work, and experiencing meaning while
on the job. Using an inductive approach,
we extracted from these data sources more
than 50 events that might affect personal
well-being while in residency. We refined
our initial list by removing duplicates, the-
matically organizing the remaining items,
and selecting 24 representative events to
be included in the final survey. We vetted
these items with subject matter experts (ie,
recent graduates and educators) to sup-
port construct and face validity. Following
the final selection, each event was classi-
fied as either positive (n = 13) or negative
(n = 11) by 2 authors independently (JW,
LEB); agreement was absolute.

Survey respondents rated each event on 2
separate scales designed to assess frequen-
cy of exposure to the event and perceived
impact on well-being. Frequency of expo-
sure was assessed using a 6-point scale.
Response options included: (1) I have not
experienced this event; and I have experi-
enced this event (2) less than annually; (3)
a few times per year; (4) a few times per
month, (5) a few times per week; and (6)
every day. Perceived impact of each event
was measured using a scale adapted from
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Murinson and colleagues.? Each item had 6
response options that characterized expo-
sure (at any time during residency) and its
perceived impact on well-being: (1) I have
not experienced this event; and the event
had (2) no impact; (3) a little impact; (4)
moderate impact; (5) a lot of impact; and
(6) tremendous impact on my well-being.

Prospective participants were recruited
via email and offered a small monetary
incentive. An individualized survey link
directed participants to the 24-item sur-
vey hosted on Qualtrics (Provo, Utah), an
online data collection software platform.
Respondents were assured of confidenti-
ality and that data would be reported in
aggregate.

Data Analysis

Characteristics of the respondents were
analyzed as means and proportions. The
event exposure rate was calculated as the
percentage of respondents choosing ex-
posure ratings other than not experienced.
Frequency of exposure was calculated as
the percentage of respondents selecting
each response option.

Impact was evaluated in 2 ways. First, as
the proportion of respondents rating the
events as having no impact. Second, a rel-
ative impact (RI) score was calculated. The
RIscore, as described by Murinson et al,® is
used to consider both the frequency of the
exposure and the impact. For this analysis,
numerical values were assigned to each re-
sponse option as follows: 0 = no impact,
1 = a little impact, 2 = moderate impact,
3 = a lot of impact, and 4 = tremendous
impact. The sum of these values for each
event was then divided by the total num-
ber of events experienced. The numerical
values for each event were then scaled to
100 by multiplying the result by 25.

We conducted an independent groups ¢t
test to compare the difference in relative
impact scores between positive and nega-
tive events. We performed additional in-
dependent groups ¢ test analyses to com-
pare perceived impact of each event by
gender. All analyses were explored using
IBM SPSS v24 (IBM Corp, Armonk, NY).
Results were considered statistically sig-
nificant at P < .05.
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RESuULTS

Of the 80 residents in the anesthesiology
program, 76 (95%) completed the ques-
tionnaire. Respondents were 42.1% fe-
male, 53.9% white, and averaged 31 years
old (Table 1). Approximately half (52.6%)
were partnered, and 14.4% had at least 1
child. Respondents were relatively even-
ly divided among residents in CA years 1
(32.9%), 2 (28.9%), and 3 (25.0%).

Table 2 reports exposure rate (ie, respon-
dents’ experience of the event at least once)
stratified by gender, the percentage of re-
spondents who experienced each event
at least weekly, the percentage of respon-
dents who experienced each event without
it impacting their well-being, and the RI
score for each event stratified by gender.

Exposure to Formative Events

Overall, exposure rate ranged from 56.6%
to 100%. Four events had exposure rates
of 100%, and 9 others had exposure rates
above 90%. Of the 4 events with 100% ex-
posure rate, 3 were positively valanced.
These included being praised by a facul-
ty member for doing a good job (64.5%
at least weekly), receiving expressions of
gratitude from colleagues (26.3% experi-
enced at least weekly), and leaving work
earlier than expected (12.0% experienced
at least weekly). The negative event of be-
ing assigned an extra case unexpectedly
was also experienced by all respondents,
with 46.0% experiencing this at least
weekly.

Other frequently experienced events in-
clude being given responsibility to make
critical decisions (60.6% experienced at
least weekly), receiving genuine gratitude
from a patient (36.9% experienced at least
weekly), and being treated more like a re-
source than a person (35.5% experienced
at least weekly).

Impact of Formative Events

Overall, RI ranged from 44.5 to 85.8 out
of 100. There was no statistically signifi-
cant difference noted in RI between pos-
itive or negative events ( MPositive =69.63 vs
M, e = 6402, £22) = 1.67, P = .11). RI
does not have an obvious relationship with
event exposure; of the top 4 most impact-
ful events, only 1 event (leaving work ear-
lier than expected) had an exposure rate

of 100%, and experiencing a patient death
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had the lowest exposure rate (56.6%) of all
24 items.

Sixteen events had at least one trainee who
had the experience and rated it as hav-
ing no impact on their well-being. (Table
2) However, the proportions of respon-
dents experiencing an event without im-
pact were small (< 5% of respondents).
Two exceptions were having a surgeon
throw things or yell in the operating room
(10.0%), and having my attending leave
for the day without checking in with me
(9.4%).

Impact by gender. RI ranged from 48.1 to
88.7 for females and 38.9 to 79.8 for males.
(Table 2) Event frequencies based on RI
were similar, but not identical, across
males and females. Leaving work earli-
er than expected was the most impactful
event for both males and females (RI
88.7vsRI_

female =

=79.8). However, although a
patient expressing gratitude (RI__ = 80.5
vs RI_ = 79.2) and identifying a faculty
role model (R, =782vsRI =72.6)
are among the top most impactful events
for both, they rank differently. Among
males, they rank second and fifth respec-
tively, as compared to third and fourth for
women.

The perceived impact of events on per-
sonal well-being varied by gender. (Ta-
ble 2) Males and females differed signifi-
cantly in their perceived impact for 4 of
the 24 events: Being treated more like a
resource than a person (M, = 2.87 vs
M, = 2.16, £(60) = -2.85, P < .01); Hav-
ing a chance to hear about mistakes made
by other residents (M, = =281 vs M _
=2.27, t(59) = 2.67, P = .01); Having an
opportunity to discuss a mistake I have
made with someone I trust without fear of
retaliation (M =297 vs M_ = 2.40,
t(57) = 2.23, P = .03); Learning that others
have spoken negatively about me behind
my back (Mfemle =3.25vs M, , =2.5,(38)
= 2.19, P = .04). In addition, there was a
nonsignificant trend in the perceived im-
pact for an additional 4 events: Having a
surgeon throw things or yell in anger in
the OR (operating room) (P = .06); Leav-
ing work at an earlier than expected hour
so that I am not too tired to engage in self-
care or other fulfilling activities (P = .07);
Seeing my attending doesn’t stand up for
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me when the surgeon blames me for some-
thing that happened (P = .09); and Being
praised by a faculty member for doing a
good job with a case we had together (P
= .09).

DiscussiON

The objectives of this project were to iden-
tify formative events experienced by an-
esthesia residents and to assess their fre-
quency and perceived impact on personal
well-being. All 24 events surveyed were
experienced by the majority of residents
and most were judged to have at least
moderate impact on their well-being. Our
findings are consistent with prior studies
suggesting that autonomy, positive feed-
back, time away from work, and positive
relationships with colleagues are valued
among medical trainees.*®

As the ACGME mandates that residency
programs proactively support wellness,' a
few findings may illustrate avenues worth
exploring. First, there was no statistically
significant difference in relative impact
between positive and negative events.
This suggests that both types of events
contribute to the well-being and profes-
sional development of anesthesia resi-
dents; none of these experiences should
be overlooked. By providing support (eg,
discussing mistakes in a safe space; meet-
ing with a respected mentor), affirmation
(eg, praise from attendings; gratitude from
patients), agency (eg, responsibility for
care decisions), renewal (eg, leaving work
early; engaging in self-care), and sufficient
challenge (eg, publishing, teaching, work-
ing on interesting cases), positive events
help cultivate a meaningful, engaging, and
invigorating learning environment. Fur-
thermore, many negative events are un-
avoidable (eg workflow disruptions), and
some can be invaluable for learning (eg, a
patient death); when these are handled ap-
propriately, these experiences can enhance
residents’ professional skills and hone re-
silience.” Second, our findings suggest that
women may feel the effects of formative
events more strongly than men. These pat-
terns are significant with events that pres-
ent opportunities to learn from experi-
ence (eg, mistakes made by themselves or
others) or expose them to dehumanizing
(eg, being treated like a resource) or dis-
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courteous (eg, being the subject of gossip)
behavior. Residency program leadership
should consider these findings so as to un-
derstand that males and females interpret
and make sense of powerful experienc-
es differently. Finally, residency program
leadership may use a survey like ours to
identify events on which to focus wellness
interventions tailored to the particular
needs of their residents.

Several limitations of this project should
be considered. First, data were sourced
from a single program at a single insti-
tution, limiting generalizability to other
anesthesia programs and other special-
ties with significantly different cultures,
resources, and system processes that may
identify a different set of formative events.
For example, our institution provides 24/7
access to a response team that will debrief
providers after stressful events that may
not be available elsewhere. Second, it is
possible our set of events is nonexhaustive
and does not fully capture the complete
range of anesthesia experiences, and we
did not offer respondents an opportunity
to report formative events excluded from
our list. Third, response biases such as
recall and social desirability may factor
into our results. Residents may have dif-
ficulty recalling past experiences (espe-
cially those with low impact) and impact
perceptions may have changed over time.
Biases that encourage socially desirable
responding may contribute to gender dif-
ferences. Fourth, differences in experience
based on race could not be evaluated be-
cause of insufficient numbers of racially
diverse residents. Finally, we did not mea-
sure well-being directly and so are unable
to draw explicit conclusions regarding the
actual impact of these events on resident
wellness.

We suggest 3 major directions for future
research. First, exploration of the dif-
ferences between male and female work
views to more fully understand their re-
sponse to and impact of formative events.
Second, examination of the direct rela-
tionship between these formative events
and well-being. Third, identification and
evaluation of specific interventions fo-
cused on increasing the frequency of posi-
tive formative events, limiting exposure to
negative formative events, and providing
adaptive support when unwanted events
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transpire. Such interventions could assist
with professional identity formation and
serve to enhance residents’ well-being.

CONCLUSIONS

This is the first project to identify forma-
tive events experienced by anesthesia res-
idents and measure their frequency and
perceived impact. Findings underscore
the importance of personal time for re-
newal (eg, leaving work on time or early),
affirmation (eg, expressions of gratitude
and praise), high-quality mentoring (eg,
respect, support, and guidance from fac-
ulty), agency (eg, deciding care plans),
intellectual challenge (eg, publishing),
and adaptive responses to negative events
(eg, learning from mistakes; addressing
psychological needs following a patient
death). The results of this work may pro-
vide residency program leaders with di-
rection on identifying and prioritizing
interventions aimed at improving resident
wellness by improving their residency ex-
perience.
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Abstract

Background: Formative events during training help shape professional identity and
may impact well-being. This study sought to identify formative experiences during
anesthesia residency and measure their perceived impact on well-being.

Methods: A 24-item survey exploring the frequency and perceived impact of
formative events was developed through a rigorous process involving a literature
search, consultation with medical education experts, resident focus groups, gradu-
ate interviews, and pilot testing. All 80 anesthesiology residents at Johns Hopkins
University were invited to participate. We measured the frequency of event expo-
sure and perceived impact on well-being.

Results: Seventy-six residents (95%) completed the survey. Event exposure rate
ranged from 56.6% to 100%. Events with greatest relative impact (RI) overall includ-
ed leaving work earlier than expected (Rloverall = 85.8), a patient expresses genuine
gratitude (RlIoverall = 80.2), identifying a faculty role model (Rloverall = 75.7), and
having a patient die under my care (Rloverall = 75.6). There was no statistically sig-
nificant difference on RI for positive versus negative events. The perceived impact
of events on well-being varied by gender.

Conclusions: This work provides clarity for residency program leaders and educa-
tors about the commonly experienced formative events that have the greatest per-
ceived impact on resident well-being. These results may inform curricular planning
and can suggest times when trainees may need attention or support. Future research
should evaluate the direct impact of formative events on well-being and the success
of related interventions.

Keywords: Well-being, residency, anesthesia, formative events
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Table 1. Characteristics of 76 Anesthesiology Residents Who Responded to a Survey on
Formative Events During Residency, Johns Hopkins Hospital, 2016-2017

Characteristic Data

Age in Years, Mean (SD) 31 (2.7)
Gender, no. (%)
Female 32 (42.1)
Male 33 (43.4)
Unreported 11 (14.5)
Race, no. (%)
White 41 (53.9)
African American 3(3.9)
Asian or Pacific Islander 14 (18.4)
Hispanic or Latino 1(1.3)
Other 3(3.9)
Unreported 14 (18.4)
Married or Partnered, no. (%) 40 (52.6)
Parent of One or More Children, no. (%) 11 (14.4)
Residency Year, no. (%)
Clinical Anesthesia Year 1 25(32.9)
Clinical Anesthesia Year 2 22 (28.9)
Clinical Anesthesia Year 3 19 (25.0)
Unreported 10 (13.2)
Years in Health Care, mean (SD) 7.7 (2.0)
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Figures continued

Table 2. Formative Events Frequency and Impact

Frequency Impact
> Kkl | Relative I A

Event and Valence (+/—) Exposure Rate (%) (_o/t’;/ee y ?i;:) mpact (O(f lz:)t(l)‘)e mpact

Female  Male Overall Overall Female  Male Sig.
1..Be1ng praised by a faculty member for doing a good job 100.0 100.0 64.5 0.0 76.6 68.5 0.09
with a case that we had together that day. (+)
2. One of my colleagues expresses gratitude for something
I have done to help him/her. (+) 100.0 100.0 26.3 0.0 70.3 66.9 0.45
3. Leaving work at an earlier than expected hour so that I
am not too tired to engage in self-care or other fulfilling 100.0 100.0 12.0 0.0 88.7 79.8 0.07
activities. (+)
El;)Belng assigned an extra case after finishing my cases. 100.0 100.0 46.0 56 69.4 62.9 035
S. ]?emg criticized b?f a faculty member for something I did 96.9 100.0 105 0.0 67.7 62.9 0.34
while we were working together that day. (—)
6. A patlel'lt expresses genuine gratitude to me for the care | 100.0 97.0 6.9 0.0 20.5 799 079
have provided them. (+)
7. Being given the resp9n51b111ty to make critical decisions 96.9 100.0 60.6 0.0 76.6 76 043
that shape the anesthesia care plan. (+)
8. Being treated more like a resource than a person. (—) 96.9 97.0 35.5 2.8 71.8 54.0 0.01¢
9. Identifying a role model faculty member who inspires 96.9 100.0 11.8 0.0 782 76 0.30
me. (+)
19. Having a membel: of th?: residency leadership check in 93.8 97.0 79 29 5738 56.7 0.86
with me to ask how I’'m doing. (+)
11. Being blamed for something outside my control. (—) 96.9 93.9 9.2 2.9 66.9 56.9 0.15
12..HaV1ng a chance to hear about mistakes made by other 96.9 97.0 12.0 15 702 56.7 0.01¢
residents. (+)
13. HaV1n.g to WalF more than a.m hour after being told that 3.8 93.9 158 29 70.0 60.3 0.16
someone is on their way to relieve me for the day. (—)
14. Teaching a medical student. (+) 87.5 87.9 1.3 4.5 58.0 61.6 0.59

continued on next page
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Table 2 continued. Formative Events Frequency and Impact

Frequency Impact
> dv i 4
Event and Valence (+/-) Exposure Rate (%) (_o/:’;’eekl) 1(\(1)2)1 mpact gﬁlﬁ;(l)‘)le Impact
Female  Male Overall Overall Female  Male Sig.
15. Having an opportunity to discuss a mistake I have made .
with someone I trust without fear of retaliation. (+) %06 70 0.0 46 741 600 0.03
16. Ha.wmg m}.f attending leave for the day without 844 7.9 92 94 491 38.9 0.14
checking in with me. (—)
17. Flndlng that someone has set up my room for me 781 879 13 13 66.0 556 012
without being asked. (+)
18. Ha.Ving a surgeon throw things or yell in anger in the %75 %48 6.6 100 58.9 442 006
operating room. (—)
19. Meet.mg W}th a respected mentor to have frank and 781 7.9 13 00 70 66.7 041
honest discussions about my performance and career. (+)
20. Getting yelled at for making an honest mistake. (—) 68.8 879 2.6 34 71.6 60.7 0.13
21. i tt i ’t st f hen th
Seeing my a endlngdoesn. stand up for me when the 719 213 26 17 750 625 0.09

surgeon blames me for something that happened. (—)
22. Publishing a paper or conference abstract. (+) 65.6 72.7 0.0 20 64.3 63.6 0.93
23. Learning that others h k ivel

3 . earning that others have spoken negatively about me 625 636 13 43 ]13 625 0.04¢
behind my back. (—)
24. Having a patient die under my care. (—) 53.1 57.6 00 24 76.5 77.8 0.88

* Relative impact score = estimated impact on students for whom event did occur, calculated by assigning numerical values to the verbal descriptors
(0 = “yes, but no impact”; 1 = “a little impact”; 2 = “moderate impact”; 3 = “alot of impact”; and 4 = “tremendous impact”), summing the values for
each event, and dividing by the total number of events experienced. The result was then scaled to 100 by multiplying the result by 25.

b Statistical significance for independent samples t test comparison of perceived impact by gender.
cP<.05
1P<.01

continued on next page
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Supplimental File Survey

Please answer the following questions for each of the events listed below: (1) How often do you experience the event? (2) How much
impact did the event have on your personal well-being?

If you have not experienced the event, please indicate so in both columns.

Event

Being praised by a
faculty member for
doing a good job with a
case that we had together
that day. (1)

How often do you experience this event? How much impact did the event have on your personal well-being?

I have not Less A few A 7 A 7 I have not A few A 7 A 7
. . times times . Less than . times times
experienced than times Every experienced i times Every

oo e : per per ) oo e \ per per )
this event.  annually per month week day (6) this event. month week day (6)
) @  year(d)

“@ (©) “@ (©)

Being criticized by a
faculty member for
something I did while we
were working together
that day. (2)

A patient expresses
genuine gratitude to
me for the care I have
provided them. (3)

One of my colleagues
expresses gratitude for
something I have done to
help him/her. (4)

Meeting with a respected
mentor to have frank and
honest discussions about
my performance and
career. (5)

Having an opportunity
to discuss a mistake I
have made with someone
I trust without fear of
retaliation. (6)

Having a chance to hear
about mistakes made by
other residents. (7)

Leaving work at an
earlier than expected
hour such that I am not
too tired to engage in
self-care activities or
those that are fulfilling.
(3)

Having to wait more
than an hour after being
told that someone is on
their way to relieve me
for the day. (9)

Having a member of
the residency leadership
check in with me to ask
how I’m doing. (10)

continued on next page
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Supplimental File Survey cont.

How often do you experience this event? How much impact did the event have on your personal well-being?

A few A few A few A few

I have not Y A few . W q v I have not A few . W q W

. . times times q Less than . times times
experienced than times Every experienced times Every

. per per . annually per per
this event.  annually per e day (6) this event. per e day (6)
a) @) year (3) month week a) 2) month week

@ ®) year@) gy ®)

Being given the
responsibility to make
critical decisions that
shape the anesthesia care
plan. (12)

Being blamed for
something outside my
control. (13)

Getting yelled at for
making an honest
mistake. (14)

Having my attending
leave for the day without
checking in with me.

(15)

Learning that others have
spoken negatively about
me behind my back. (16)

Seeing my attending
doesn’t stand up for me
when the surgeon blames
me for something that
happened. (17)

Being treated more like
a resource than a person.

(18)

Teaching a medical
student. (19)

Publishing a paper or
conference abstract. (20)

Being assigned an extra
case after finishing my
cases. (21)

Having a patient die
under my care. (22)

Having a surgeon throws
things or yell in anger in
the OR. (23)

Identifying a role model
faculty member who
inspires me. (24)
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