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ABSTRACT

Objective: The objective was to compare attending emergency physician (EP) time spent on direct and indirect
patient care activities in emergency departments (EDs) with and without emergency medicine (EM) residents.

Methods: We performed an observational, time–motion study on 25 EPs who worked in a community-academic
ED and a nonacademic community ED. Two observations of each EP were performed at each site. Average time
spent per 240-minute observation on main-category activities are illustrated in percentages. We report descriptive
statistics (median and interquartile ranges) for the number of minutes EPs spent per subcategory activity, in total
and per patient. We performed a Wilcoxon two-sample test to assess differences between time spent across two
EDs.

Results: The 25 observed EPs executed 34,358 tasks in the two EDs. At the community-academic ED, EPs
spent 14.2% of their time supervising EM residents. Supervision activities included data presentation, medical
decision making, and treatment. The time spent on supervision was offset by a decrease in time spent by EPs on
indirect patient care (specifically communication and electronic health record work) at the community academic
ED compared to the nonacademic community ED. There was no statistical difference with respect to direct
patient care time expenditure between the two EDs. There was a nonstatistically significant difference in attending
patient load between sites.

Conclusions: EPs in our study spent 14.2% of their time (8.5 minutes/hour) supervising residents. The time
spent supervising residents was largely offset by time savings related to indirect patient care activities rather than
compromising direct patient care.
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BACKGROUND

One of the primary benefits of residency training
is the opportunity for residents to observe the

work of, and learn from the direct interaction with,
the attending emergency physician (EP).1 Direct attend-
ing–resident interaction is also considered one of the
best assessment tools for resident competencies.2

In 2001, DeBehnke wrote, “. . . [e]ducating and
supervising residents and students while simultane-
ously providing patient care requires quantifiable fac-
ulty time and effort. Academic EDs must identify this
time and effort accurately since providing this joint
product line has the potential to make our emergency
care system inefficient.”3

Maintaining effective supervision can be very costly
for emergency departments (ED). First, engaging with
residents may limit the time that EPs devote to patient
care and ED flow. This additional demand on the EP
may also increase stress and anxiety, potentially lead-
ing to burnout. Second, the EP is responsible for cali-
brating the level of supervision based on each
resident’s knowledge and clinical skill. Residents who
lack requisite knowledge with complex cases may strug-
gle and potentially cause patient harm.4 Third, super-
vising residents consumes resources. Evidence shows
that care at academic hospitals is less cost-effective than
care at nonacademic hospitals because of higher fre-
quency of testing and other resource use in the teach-
ing setting.5

Resident training takes place in a variety of ED set-
tings. EDs can broadly be categorized into three types:
academic—defined as university-based, teaching hospi-
tals; community-academic (which will be referenced as
“CAED” in the remainder of this paper) defined as
community EDs with residents and/or students who
rotate through and are supervised by EPs; and nonaca-
demic EDs (which will be referred as “community ED”
in the remainder of this paper) defined as an ED with
no learners. In CAEDs, resident supervision is but
one of many responsibilities that must be skillfully
orchestrated by EPs, alongside other essential tasks
such as direct patient care, communication, and docu-
mentation.
There are limited data identifying the differences in

the time and effort spent by EPs at CAEDs in compar-
ison to community EDs. Chisholm et al.2,6 tracked
EPs’ time expenditures on direct/indirect patient care
and personal activities in academic versus community
EDs, but did not specify the time spent supervising

residents or performing other care-related activities.
Other studies only assessed aggregate effect of resi-
dents on departmental throughput.7–11 To the best of
our knowledge, this is the first study to comprehen-
sively quantify and compare the time EPs spend on
resident supervision and care-related activities in
CAEDs versus community EDs.

Objective of Investigation
The objective of this study was to compare the time
utilization profiles of a group of EPs in a community
ED where patients were the only “customers”3 versus
that of the same group of EPs in a CAED where
patients and residents generate competing demands
for EPs’ time. First, we quantified the time EPs “reallo-
cate” to resident supervision at the CAED. Second,
we determined the categories of activities from which
EPs shaved time to accommodate supervision.

METHODS

Study Site
This study was approved by the first and second
author’s respective institutional review boards.
We conducted an observational, time–motion study

at a 25-bed CAED versus a 15-bed community ED.
Both are Level II trauma centers within a four-hospital
health system in northern Illinois. The health system
is the primary affiliate and community training site for
a university-based emergency medicine (EM) residency
program. The CAED trains residents from multiple
Accreditation Council for Graduate Medical Education
(ACGME)-accredited residency programs. The commu-
nity ED does not have ACGME trainees. Table 1
shows key performance metrics for both EDs during
the fiscal year of 2017.
The EDs have comparable attending physician staff-

ing ratios despite a 10,000 patient census differential
between the CAED and community ED. The same
group of EPs staff both EDs in our study. Both EDs
have double EP coverage from 9 AM to midnight and
single coverage overnight. During the double-coverage
hours, each EP is supported by a separate team of
nurses and is responsible for an evenly divided subset
of rooms. Chart documentation is completed via dicta-
tion or by typing directly into the electronic health
record (EHR). Neither ED has scribes.
Most residents in our study were second- (PGY-2)

and third- (PGY-3) year emergency medicine residents.
All patients at the CAED evaluated by a resident are
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staffed by an EP as well, which corresponds to practice
previously described.12 In general, a resident takes the
patient’s history, performs a physical examination, and
then presents the findings to the EP. During the pre-
sentation, the resident ideally proposes a differential
diagnosis and management plan. The EP then pro-
vides feedback to the resident (i.e., probing and clarify-
ing questions, nodding, correcting, and using case
vignettes from other related cases as supporting evi-
dence). In this study, we consider such care-related,
direct EP–resident interaction as the main activity of
supervising residents. After the discussion, the EP exam-
ines the patient independently with or without the res-
ident. After the independent evaluation, the EP
continues supervision by evaluating the resident’s
assessment and modifying the treatment plan together
with the resident, if needed. Orders for medications,
procedures, and laboratory tests are entered into the
EHR and communicated to the nurse, either by the
resident or by the EP herself. Residents and EPs both
write notes on the patient. The resident notes are gen-
erally complete history and physical examination find-
ings, as well as assessments and plans that comprise

the medical decision making. EPs generally write an
abbreviated supervisory or physicians at teaching hos-
pitals (PATH) note as stipulated by Centers for Medi-
care & Medicaid Services. Importantly, the residents
at the CAED do not take the EPs role in all these
care-related activities. The EP remains the chief provi-
der of care, with the supervision of residents being an
added responsibility.

Data Collection
We followed the activity categorization developed by
Tipping et al.,13,14 in which they suggested to include
the primary categories of “direct” and “indirect”
patient care. We also followed their definition of direct
patient care as “those activities involving face-to-face
interaction between the [EP] and the patient.”13 In
our study, all the time that EPs spent in patient rooms
is quantified as direct patient care. Accordingly, bed-
side charting or teaching is counted toward direct
patient care because the EPs are performing these
activities in the presence of patients. Indirect patient
care includes activities “relevant to the patient’s care
but not performed in the presence of the patient.”13

Following Tipping et al.,14 we adjusted to the specifics
of our sites by adding customized subcategories. We
kept refining the subcategories to ensure that they
were “easily observable and identifiable without subjec-
tive interpretation from the observer” during a pilot
study.14 Two experienced EPs in our research team
helped finalize the categorization (see Table 2). The
multitasking activity only involved an EP simultane-
ously communicating with other nonresident providers
while working on EHR. A resident presenting a case
while the EP is reviewing the related EHR is catego-
rized as supervision.

Hypothesis Development
Hypothesis 1. A recent study by Hexom et al.15

reported a mean resident supervision time by EM fac-
ulty of 60.8 minutes over 8-hour observation periods.
Chisholm et al.2 also demonstrated that EM faculty
devoted 11.9% of their time to resident supervision.
Therefore, we expected to see EPs in our study tailoring
resident supervision to their workflow at the CAED.
Hypothesis 2. In order to fulfill the supervisory

responsibility EPs would have to reallocate time spent
on other care-related activities. We hypothesized that
EPs would delegate portions of indirect patient care
activities to residents, such as communication and
EHR work.

Table 1
Performance Metrics for Community-Academic and Community in
FY2017

Community-Academic Community

ED visits 37,042 27,555

% Observation
admissions

13.3 14.5

% Inpatient
admissions

14.7 13.5

LWBS 708 352

Pediatric volume 3,993 4,881

Median turnaround
time (minutes)

Admission 271 242

Discharge 196 178

% Female 55.3 56.0

% Male 44.7 44.0

ESI level (%)

1 1.0 0.3

2 28.1 20.0

3 52.5 56.4

4 16.3 20.3

5 0.4 0.5

Medicine admissions 8,609 6,363

Surgery admissions 1,831 1,420

Avg. hourly patients
seen per shift

2.8 2.2

ESI = Emergency Severity Index; LWBS = leave without being
seen.
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Hypothesis 3. It was unclear how EP direct patient
care time would differ between ED settings. On the
one hand, patient care by residents might reduce the
time that EPs spend on direct patient care. On the
other hand, bedside teaching of residents would
increase this time. It was also unclear which of these
effects would materialize in practice. EPs may constrain
the autonomy of residents for reasons of efficiency
and safety. Previous studies show limited use of bed-
side teaching in practice as this also may take more
time.2,16 We hypothesized that time spent by EPs on
direct patient care at the CAED would be less than
that at the community ED.

Pilot Observation
In October 2016, we conducted nine pilot observa-
tions totaling 1,764 minutes to design the data collec-
tion process and to train the observer (a third-year PhD
candidate in operations). The observer was trained to
be responsive to EP’s activity transition and to rapidly
track them down. During the pilot study, the observed
EPs explained to the observer his/her current activity
(e.g., “I am charting” or “I am going to have lunch”).
The observer also asked the EPs about ambiguous situ-
ations to avoid misinterpreting the activities being per-
formed. Because we only had a single observer in the
study, there was no concern for interobserver reliability
or consistency in measurement.

Selection of Participants
We selected a nonrandomized convenience sample
from a total of 51 EPs in this health system. The pri-
mary inclusion criteria required that the participating
EP worked at both EDs during the study. Authors
were excluded from the sample. This resulted in 30
eligible EPs, from which 25 EPs verbally consented.
They were informed that the study was about ED
workflow but were blinded from the specific objective.
Data confidentiality was ensured.

Study Protocol
We observed each EP twice at each ED for a total of
100 observations (50 at the CAED and 50 at the com-
munity ED.) The length of a single observation ses-
sion was 240 minutes,6,17 totaling 400 observation
hours. Importantly, the EPs served as their own con-
trol. The observed shifts were a convenience sample
but were evenly distributed over the days of the week
and AM/PM shifts.
Residents, nurses, and advanced practice providers

were not observed directly, but their interactions with
the observed EP were recorded. The observer shad-
owed an individual EP continuously except when the
EP was inside the patient room or requested privacy.
Tracked information included locations, categorized
activity, with start and end times for activity execu-
tions. All observational data were recorded using an

Table 2
Categories of Activity

Primary Category Main Category Subcategory Definition

Direct patient care Direct patient care EPs examine, treat, or communicate with patient
at bedside or explain treatment to patient’s family

Indirect patient care EHR Reviewing EPs collect information from the EHR (e.g., reviewing
patient history, test results, radiology images, and ECGs).

Charting and putting orders EPs enter information into the EHR (e.g., writing
patient note, order test and medicines).

Communication Phone calls and consults EPs communicate with other care providers
(e.g., hospitalists and specialists) over the phone
for patient care purposes

Face-to-face communication
with other providers

EPs communicate with other nonresident care
providers (e.g., nurses and technicians) for patient
care purposes

Multitasking Communicating with other
non-resident providers while
working on EHR

EPs communicate with other nonresident care
providers for patient care purposes, either over
the phone or face to face, while working on EHR

Supervision Supervising residents EPs interact with residents for patient care purposes
without the presence of patients

Other Personal EPs get food, eat, visit the restroom, check private
phone/e-mail or requests privacy explicitly; EPs chat
with other people for nonclinical purpose

Transit/travel EPs wait, move, and wash their hands

ECG = electrocardiogram; EHR = electronic health record.
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iPad app called “Eternity.” To minimize the
Hawthorne effect, the observer maintained a “safe dis-
tance” from the observed EP and did not engage in
conversation during the observation periods. To pro-
tect patient privacy, the observer did not enter patient
rooms. The iPad was held by the observer and was
obscured from the EP during observations.
We calculated patient load and left without being

seen (LWBS) rate for each observation using the
patient-level turnaround data derived from the health
system's data warehouse. Patient load was calculated
by adding the number of new patients assigned to the
observed EP who received care by that observed EP
during the observation, to the number of patients
already under the observed EP’s care at the beginning
of the observation.13 We also calculated the percent-
ages of patient load in each Emergency Severity Index
(ESI) level. ESI provides clinically relevant stratification
of patients into five levels from 1 (most urgent) to 5
(least urgent) based on acuity and resource needs.18

The LWBS rate was defined as the ratio of the num-
ber of LWBS new patients (i.e., new patients who
arrived during the observation and were assigned to
the observed EP, but subsequently left without being
seen by this EP),19 to the number of total new patients
who arrived during the observation and were assigned
to the observed EP.
The supervised residents were queried confidentially

using a survey compiled from previously reported sur-
veys.20 Residents were asked to rate “How sufficient is
the supervision you received from attending in the
past four hours” on a three-point Likert scale with the
descriptors: “very sufficient,” “sufficient,” and “not at
all/slightly sufficient.”21 The residents were also asked
to “Describe your learning outcome in the past four
hours” using a three-point scale with the descriptors:
“I have learned a significant amount,” “I have learned
something,” and “I didn’t learn anything.” These sur-
veys were completed shortly after the observations
(within 2 hours).

Measurements and Primary Data Analysis
The time spent on each activity was measured in sec-
onds. Mean time for each main category at community
ED versus CAED were presented in percentages (out
of a 240-minute observation). We then reported the
detailed time spent by EPs on each subcategory across
two EDs during observations. We also reported the
time an EP spent per patient load on each subcategory
during an observation, using the total time the EP

spent on the subcategory divided by the patient load
during this observation.13

Most of our time-spent data did not follow normal
distribution (see Data Supplement S1, Tables A.1 and
A.2, available as supporting information in the online
version of this paper, which is available at http://
onlinelibrary.wiley.com/doi/10.1002/aet2.10334/full);
we thereby present the median and interquartile
ranges (IQRs) of minutes spent on each subcategory
at CAED versus community ED. A Wilcoxon two-
sample test was performed. To control the Type I
error, we corrected the p-values using the Benjamini-
Hochberg procedure with a false discovery rate (FDR)
of 0.05.22,23 Two-sided FDR-adjusted p-values < 0.05
were considered statistically significant. All analyses were
run on R version 3.4.3.24

RESULTS

During the formal observational study from March
2017 to August 2017, the 25 observed EPs performed
a total of 35,348 executions of the subcategorized activ-
ities during the entire 400 observation hours. On aver-
age 355 activities were performed per observation at
the CAED versus 332 at the community ED
(p = 0.11). The average patient load across observa-
tions was 15 at the CAED versus 13 at the commu-
nity ED (p = 0. 40). The ESI scores of these patients
were significantly different between the CAED versus
community ED for levels 1 to 3: level 1 (1.1% vs.
0.1%, p = 0.008), level 2 (37.7% vs. 20.7%,
p < 0.001), and level 3 (47.9% vs. 62.7%,
p < 0.001). There was no difference in the average
number of patients discharged by the participating
EP during the observations (CAED = 7 vs. commu-
nity = 7, p = 0.59). The average LWBS rates were
similar (CAED = 1% vs. community = 0.9%, p =
0.33).
Figure 1 illustrates the time utilization profile of an

average EP per 240-minute observation session. EPs
spent 34.2 minutes (14.2%) supervising residents (8.5
minutes/hour). Direct patient care accounted for 76.8
minutes (32%) versus 79.9 minutes (33.3%; p = 0.31)
at the CAED and community ED, respectively. Indi-
rect patient care accounted for 99.8 minutes (41.6%)
and 128.4 minutes (53.5%) at the CAED and com-
munity ED, respectively (P < 0.001). Non–care-related
activities (personal time and travel) accounted for
12.1% versus 13.1% (p = 0.96), respectively, and did
not statistically differ.
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Comparing the CAED to the community ED, sig-
nificant median time decreases were found in EHR
review (32.2 minutes vs. 23.9 minutes, FDR-adjusted
p = 0.003), charting and placing orders (41.6 minutes
vs. 36.7 minutes, FDR-adjusted p = 0.029), face-to-face
communication (25.8 minutes vs. 17.9 minutes, FDR-
adjusted p = 0.002), phone calls/consult communica-
tion (17.1 minutes vs. 8.4 minutes, FDR-adjusted
p < 0.001), and multitasking (7.2 minutes vs. 4.32
minutes, FDR-adjusted p = 0.031). Personal time did
not change significantly.
Median minutes spent per patient load on commu-

nication, either face to face or by phone, at the CAED
decreased by almost 40%. EPs working at the CAED
spent 1.14 median minutes less reviewing in EHR
(FDR-adjusted p = 0.028). No significant change was
found with respect to direct patient care, charting and
putting orders in EHR, multitasking, and other non–
patient care activities.

Survey Results
Thirty-one residents completed 47 unique session sur-
vey responses (response rate is 78.3% from 60 session
surveys). One hundred percent of the responses
described the supervision as “very sufficient.” Forty-
three percent of the responses reported having
“learned something” and 57% reported having
“learned a lot” during the corresponding sessions.

DISCUSSION

Building on DeBehnke’s call for a more refined
understanding of the time and effort expended on
educating and supervising residents, we studied how

EPs adjust their clinical practices when resident super-
vision is added to their responsibilities. The primary
strength of this study is an extensive data set and a
subject group that served as their own controls. To
our knowledge, ours is the first time–motion study to
fully map the time utilization profile of EPs working
with and without residents. While this information
represents two EDs and mostly upper-level residents,
we believe that it is a reasonable starting point for
other studies on this important topic.
The key findings are: 1) EPs spent a substantial por-

tion of their clinical time supervising residents, 2) EPs
spent the majority of their clinical time in direct patient
care, and 3) EPs experienced a significant reduction in
indirect patient care when working with residents.
First, our EP cohort spent 14.2% of their time

supervising residents. This translates to 68 minutes
over an 8-hour shift, consistent with the supervision
time found by Hexom et al.15 Time spent interacting
with EPs may determine perceived education quality
by the residents.15 This also echoes the positive
responses from the residents to our survey.
Second, we confirmed that our EPs spent the major-

ity of their time performing direct patient care.2,15,17

More importantly, even though the EPs devoted a sub-
stantial amount of their time to resident supervision at
the CAED, direct patient care time did not change sig-
nificantly. Direct patient care, the primary priority for
our EPs, was preserved despite substantial effort
toward supervision. Consistent with the findings by
Chisholm et al.,2 seldom do the EP and the resident
at the CAED work simultaneously at the patient’s bed-
side, except for verification of resident findings on his-
tory and physical or procedural supervision.

Figure 1. Mean task percentages for the 240-minute observations. CAED = community-academic ED; EHR = electronic health record.
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Third, we observed that time savings from EPs’
offloading indirect patient care activities to the resi-
dents largely offset the supervision time: EM residents
contributed to indirect patient care and expanded EPs
capacity in addition to the direct patient care they pro-
vided—a “win–win situation” of resident supervision.
In our setting, adding an intermediate or upper-level
EM resident to the CAED team extended the EPs’
ability to evaluate approximately 10,000 more patients
per year (who were arguably sicker by our ESI score)
with comparable staffing and the same bedside time.
Finally, residents freed EPs from specific indirect

patient care activities such as communication and
EHR work. At both aggregate and per-patient-load
levels, EPs delegated most of the communication to
their residents, spending significantly less time making
phone calls or face-to-face communication to other
health care providers. The EPs providing supervision
in exchange for release from the tasks can be viewed
as an apprenticeship-type of experience: “The resident
will perform these indirect patient care tasks under my
supervision, and in return, I will provide the resident
with diagnostic feedback on how to perform them bet-
ter and more effectively.” The presence of residents
also endows the EPs with discretion as to how and
when to expense their efforts—a “currency of resident
apprenticeship.” Several of our EPs suggested that
when working at the CAED, they delegated more of
the charting to residents when the patient load was
low, but would complete more of it on their own
when the patient load was high so that residents can
help do more direct patient care to accelerate the
patient throughput. When working at the community
ED, their time spent per patient on charting is rela-
tively stable and independent of the patient load. This
anecdotal evidence is consistent with the substantially
wider IQR of per-patient-load EHR charting time at
the CAED (Data Supplement S1, Table S.4).

LIMITATIONS

Our results should be interpreted in the light of several
limitations. First, some possible confounding factors
were beyond our control. For example, the CAED had
a larger concentration of high-acuity patients both anec-
dotally and suggested by their ESI scores. This would
bias the observed change in time on direct patient care
upward at the CAED, as critical patients typically
require more direct patient care. Such bias was difficult
to avoid without randomizing patients across EDs and

EPs. Meanwhile, ESI has been criticized for its low accu-
racy and high variability in clinical practice.25,26 Observ-
ing differences in patient ESI distributions thereby may
not suffice to confirm the difference in the actual acuity
distributions across two EDs.
Patient load was another potential confounder.

With high patient load, EPs probably deferred docu-
mentation to make more time for direct patient care.
We tried to balance the distribution of patient loads
across two EDs by spreading the observations over
days of week and AM/PM shifts. The average patient
load across observations at the CAED turned out to
be higher than at the community ED (15 vs. 13). This
difference was not statistically significant (p = 0.40),
probably because of the large variance in patient loads,
but anecdotally, the EPs “feel” the difference of simul-
taneously carrying more patients at the CAED. To fur-
ther adjust for the patient load, we reported the
average time spent per patient load on each subcate-
gory in Table S.4. Future study with more observa-
tions may achieve more consistent estimate and
comparison of patient loads.
A potentially stronger method to eliminate these

biases introduced by systematic differences in different
EDs is to compare the same EP at the same ED on shifts
with versus shifts without residents. Although we did
not find such opportunity, Salazar et al.27 achieved this
by using a resident strike period as the control and com-
pared quality indicators of patient care during days
when residents were on duty versus on strike.
Second, we did not separate the time spent on bed-

side teaching from direct patient care time. This obser-
vation rubric followed prior reported studies.14

Furthermore, the supervision time we recorded already
accounted for a major part of the total EM resident–
faculty interaction time as shown in previous study.2

Third, we did not capture EPs’ time spent after
shifts. EPs might have to stay late after shifts to com-
plete patient notes. More data capturing EPs’ work
after shifts would provide a more holistic analysis of
resident effect on their time utilization profile.
Fourth, the accuracy of the single nonclinical obser-

ver’s interpretation, as well as the Hawthorne effect
may limit the results. But we believe that the pilot
observations totaling almost 30 hours provided suffi-
cient practice for the observer to achieve reasonable
recording accuracy and to remain as unobtrusive as
possible during observations.13 Besides, the inherent
bias of the observer’s assessment would be carried
across both EDs and would not affect the comparison
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results. Having multiple observers may make the study
more robust and replicable, but that imposes a higher
requirement for resources and study design.28,29

Fifth, we did not capture overnight shifts in our
observations, concerning that the difference in cover-
age and availability of other medical providers may
confound the results. Future research specifically focus-
ing on potential differences of the resident effect on
overnight shifts is warranted.
Sixth, these results may not be generalizable to other

CAEDs and traditional university-based teaching hospi-
tals, where staffing, supervision, and institutional cul-
ture can be quite different. For example, our resident
sample consisted entirely of intermediate and upper-
level residents. The results may not generalize to institu-
tions that were staffed primarily with junior trainees
(i.e., medical students and interns), as senior residents
are reported to be more productive than junior
trainees.30–32

Finally, we had limited number of observations per
EP per ED. A larger sample size, with a moderate-large
number of observations per EP, per ED, or even
under different levels of patient load and acuity, would
support a more detailed empirical study that goes
beyond comparison of descriptive statistics aggregated
at ED level.

CONCLUSION

Emergency physicians working with emergency medi-
cine residents in a community-academic ED reap signifi-
cant time savings from the responsibilities of indirect
patient care and remunerate those savings in kind to the
residents in the form of supervision which accounted
for 14.2% of their clinical time. These time savings
allow them to foster a clinical learning environment
“where residents and fellows can interact with patients
under the guidance and supervision of qualified faculty
members who give value, context, and meaning to those
interactions” and achieve “balance of service and educa-
tion” in residency training.33,34 More importantly, it
allows community academic emergency physicians to
preserve their ability to provide direct high-quality safe
patient care, which remains their core mission.
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