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ABSTRACT

Background: Overnight, physicians in training receive less direct supervision.
Decreased direct supervision requires trainees to appropriately assess patients at risk of
clinical deterioration and escalate to supervising physicians. Failure of trainees to
escalate contributes to adverse patient safety events.

Objective: To standardize the evaluation of patients at risk of deterioration overnight
by internal medicine residents, increase communication between residents and
supervising physicians, and improve perceptions of patient safety at a tertiary academic
medical center.

Methods: A multidisciplinary stakeholder team developed an overnight escalation-of-
care protocol for residents. The protocol was implemented with badge buddies and an
educational campaign targeted at residents, supervising physicians, and nursing staff.
Residents and supervising physicians completed anonymous surveys to assess the use of
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the protocol; the frequency of overnight communication between residents and super-
vising physicians; and perceptions of escalation and patient safety before, immediately
after (“early postintervention”), and 8months after (“delayed postintervention”) the
intervention.

Results: Seventy-five (100%) residents participated in the intervention, and 57–89% of
those invited to complete surveys at the various time points responded. After the inter-
vention, 82% of residents reported using the protocol, though no change was observed
in the frequency of communication between residents and supervising physicians. After
the implementation, residents perceived that patient care was safer (early postinterven-
tion, 47%; delayed postintervention, 72%; P=0.02), and interns expressed decreased
fear of waking and being criticized by supervising physicians.

Conclusion: An escalation-of-care protocol was developed and successfully implemen-
ted using a multimodal approach. The implementation and dissemination of the proto-
col standardized resident escalation overnight and improved resident-perceived patient
safety and interns’ comfort with escalation.
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Physicians in training at teaching hospitals
provide frontline care under the guidance
of supervising physicians (1). Nighttime
hours present a unique challenge to
supervision, as supervising physicians may
be on call but off site. The adequate
management of clinically deteriorating
patients requires that trainees accurately
assess patients’ medical acuity, make
timely treatment decisions, and promptly
escalate to supervising physicians.

The Agency for Healthcare Research and
Quality has identified the failure of timely
response to clinically deteriorating patients
as a core contributor to failure-to-rescue
events (2). Contributing factors to the fail-
ure of timely recognition and response
include trainee inexperience, overconfi-
dence, and systemic hierarchical barriers,
such as hesitancy to escalate care to senior
physicians overnight (3). Trainees may
also perceive communication with super-
vising physicians regarding patient care as
unnecessary or unwanted, further exacer-
bating the failure to escalate care (4–6).

To standardize the evaluation of patients
at risk of clinical deterioration overnight,
increase communication with supervising
physicians, and improve perceptions of
patient safety among internal medicine
residents at Tufts Medical Center, we
developed and implemented an escalation-
of-care (EoC) protocol. We describe the
development and implementation of this
protocol, its effect on communication
between residents and supervising physi-
cians, and resultant resident perceptions of
escalation and patient safety after its
implementation.

METHODS
Setting

The EoC protocol was developed and
implemented at Tufts Medical Center, a
330-bed tertiary academic medical center
in Boston, Massachusetts. The internal
medicine residency program comprises
75 residents, distributed evenly across
three training years. Night float is from
7 P.M. to 7 A.M. Two interns provide
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clinical cross-coverage of existing patients
who are not critically ill, while new
patients are admitted by three second-
and third-year residents. This group serves
as the first point of contact for patient
care concerns, with supervising physicians
available for consultation by page but not
physically present in the hospital. Auxil-
iary patient care services include 1) a
rapid response team consisting of a certi-
fied registered nurse, a respiratory thera-
pist, a pharmacist, a security officer, and a
second- or third-year medical resident on
night float, and 2) one or two intensivists
caring for patients in the intensive care
units (ICUs), who may be formally con-
sulted for patients requiring a higher
degree of care.

Study Population

All internal medicine interns, residents,
and supervising physicians on medical
wards (non-ICU) between October 2020
and September 2021 (across two academic
years) were eligible to participate in this
study. As the care escalation criteria for
the medical and cardiac ICUs differ from
that of non-ICU settings, protocol devel-
opment and implementation were
restricted to general wards.

Study Intervention: Develop an
Overnight EoC Protocol

The quality improvement initiative was
led by chief residents with support from
leadership within the Department of
Medicine and the institutional quality and
patient safety department. Free-form
stakeholder interviews with approximately
10 supervising physicians, 5 residents
across all training years, and 1 nurse
leader were performed to ascertain com-
mon reasons for patient deterioration and
communication among the clinical staff.
Twenty-five patient charts containing clin-
ical deterioration events, selected from a

review of five night-float residents’ pager
logs across one month and five patient
safety conferences across six months, were
reviewed to identify themes among near-
miss and failure-to-rescue patient safety
events. Using these themes, a preliminary
EoC protocol was developed. The prelimi-
nary protocol was reviewed with all stake-
holders, and with the residency program
and department leadership, with minor
amendments to develop the final EoC
protocol. The resultant overnight EoC
protocol consisted of two parts: 1) situa-
tions in which interns should conduct bed-
side evaluations, including situations in
which to involve more senior residents
during the assessments, and 2) situations
in which residents were expected to notify
supervising physicians by page. Additional
communication (e.g., phone call) between
residents and supervising physicians was
left to their discretion. A reminder to write
a note for every in-person evaluation was
included in the protocol. The development
of the protocol occurred between March
and September 2020.

Implementation, Part 1: Distribute
Educational Material (EoC Protocol) to
Interns and Supervising Physicians

The protocol was adapted into a badge
buddy, a plastic card that can be affixed
to an individual’s hospital-issued identifica-
tion badge, and distributed to all interns.
In addition, posters containing the proto-
col were displayed in nurse and resident
work areas, and the protocol was reviewed
during resident educational conferences.
Supervising physicians were informed of
the protocol via e-mail, during orientation,
and during monthly inpatient meetings.
Initial implementation of the protocol
took place between October and Novem-
ber 2020.

INNOVATIONS

| Innovations 519



Implementation, Part 2: Scale up the
EoC Protocol to All Residents and
Nurses

The protocol was disseminated to all
residents with badge buddies at
educational conferences and subsequently
incorporated into annual intern and rising
second-year resident orientations. Chief
residents educated nurses about the proto-
col by introducing the protocol to nurse
leaders, who then disseminated the proto-
col to nurses, and conducted nursing hud-
dles to review the poster protocol
displayed in nurse work areas. Dissemina-
tion of the protocol occurred between
February and March 2021 and again in
July 2021 for new interns and rising
second-year residents.

Outcome Measures

The main outcomes of the study were
communication between residents and
supervising physicians and residents’
perceptions of the EoC protocol and
patient safety, assessed using three
anonymous surveys administered before
(“preintervention,” February 2020),
immediately after (“early postintervention,”
December 2020), and 8months after
(“delayed postintervention,” August 2021)
the intervention. Gift cards were given to
all residents for their participation. Survey
measure development relied on the existing
body of literature pertaining to trainee
escalation for clinically deteriorating
patients (7, 8). In addition, select
stakeholders (chief residents, Department
of Medicine leadership, and the quality
and patient safety department)
reviewed survey measures before
implementation.

All residents on night float before and
early after the intervention were invited to
complete survey 1 (see Figure E1 in the
data supplement) after each night-float
shift. Survey 1 assessed 1) whether

residents contacted supervising physicians
overnight and 2) the reason for initiating
contact (multiple choice with “other”
option). The number of notifications made
to supervising physicians was tallied and
reported as the number of notifications
per 100 patients, standardized for the hos-
pital discharge census during each survey
period (one month).

All supervising physicians scheduled for
medicine non-ICU service coverage dur-
ing the pre- and early postintervention
periods were invited to complete survey 2
(see Figure E2) after each week of service.
Survey 2 assessed 1) whether supervising
physicians believed that the communica-
tions they received from residents were
appropriate overnight and 2) whether
supervising physicians retrospectively
wished that they had been contacted for
patient care overnight. Although last-
minute ward coverage changes may have
occurred between supervising physicians,
this was assumed to be a rare occurrence,
so the percentage of responding supervis-
ing physicians was calculated from the
total number of physicians scheduled to
be on ward services during each interven-
tion period.

All residents, irrespective of clinical
rotation, were invited to complete survey
3 (see Figure E3) in the early post- and
delayed postintervention periods. Survey
3 assessed general perceptions of
escalation during nighttime hours and
patient safety using Likert scales (9)
(a positive response was defined as the
percentage who responded “strongly
agree” or “agree”) and open-response
format.

Process Measures

The main process measures of the study
were 1) carrying the badge buddy and 2)
use of the EoC protocol. Process measures
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were assessed early after the intervention
as part of survey 3 (see Figure E3), which
all residents were invited to complete
anonymously. Survey 3 assessed 1)
whether interns carried the EoC protocol
badge buddy (assessed only among interns
because the initial intervention was limited
to interns; carrying the badge buddy was
defined as the percentage who responded
“yes” or “sometimes”) and 2) whether
residents used the EoC protocol overnight
using a Likert scale (use was defined as
the percentage who responded “always,”
“most of the time,” or “sometimes”)
(see Figure E3).

Statistical Analysis

Comparisons were made between pre-,
early post-, and delayed postintervention
surveys using the chi-square test. Analyses
were performed using R version (R Core
Team) (10).

Ethical Considerations

This work did not constitute human
research and was exempt from ethics
review by the local institutional review
board (study number 00003402). The
revised Standards for Quality
Improvement Reporting Excellence 2.0
were used to write this report (11).

RESULTS

The quality improvement initiative
involved 1) development of the EoC
protocol, 2) implementation of the
protocol (including adaptation into a
badge buddy; Figure 1), and 3)
dissemination of the protocol across two
academic years (Figure 2).

Baseline Data

Seventy-five (100%) residents and 39
supervising physicians participated in the
intervention. Before the intervention, 89%

of all night-float residents invited to com-
plete survey 1 responded. Residents
reported making approximately nine noti-
fications per 100 patients to supervising
physicians to escalate patient care, 42% of
which were regarding changes in patients’
clinical status. Before the intervention,
56% of supervising physicians invited to
complete survey 2 responded and reported
that 100% of notifications they received
were appropriate, but 22% retrospectively
indicated that they wished they had been
notified of clinical events that occurred
(Table 1).

Process Measures

Early after the intervention, 64% of
interns and 73% of all residents
(postgraduate year [PGY] 1 through PGY
3) who were invited to complete survey
3 responded. Sixty-nine percent of interns
reported carrying the badge buddy, and
82% (PGY 1, 69%; PGY 2, 86%; and
PGY 3, 89%) of all residents reported
using the protocol.

Outcome Measures

Of all residents in the early
postintervention period on night float
invited to complete survey 1, 63%
responded. Neither a significant change
in the number of notifications
(preintervention, 9; early postintervention,
9.7; P=0.87) nor a significant change in
the reason for notification was observed
(Table 1). Early after the intervention,
fewer supervising physicians indicated that
they wished they had been called for
clinical events (preintervention, 22%; early
postintervention, 10%; P=0.09), and none
reported any instance of inappropriate
notification overnight with implementation
of the protocol (Table 1).

In the delayed postintervention period,
57% of residents who were invited to
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complete survey 3 responded. Between the
early post- and delayed postintervention
periods, fear of criticism and fear of
waking the supervising physician did not
significantly change across all trainee
years, but the percentage of interns who
reported fear of criticism (early
postintervention, 19%; delayed
postintervention, 5%) or fear of waking
the supervising physician (early

postintervention, 44%; delayed
postintervention, 21%) decreased.
In addition, fear of losing autonomy
significantly decreased across all trainee
years (early postintervention, 18%;
delayed postintervention, 7%; P=0.03)
(Table 1), and residents perceived that
patient care was safer as a result of the
protocol (early postintervention, 47%;
delayed postintervention, 72%; P=0.02).

Figure 1. NF escalation-of-care protocol badge buddy. Notification implies that residents must, at minimum,
contact the appropriate supervising physician by page. AMA=against medical advice; Hgb=hemoglobin;
MICU=medical intensive care unit; NF =night float; PACU=postanesthesia care unit; Plt = platelets; PRN=pro
re nata (as needed); R2= second-year internal medicine resident; R3 = third-year internal medicine resident;
SOB= shortness of breath.
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DISCUSSION

We describe an EoC protocol with
intended use by internal medicine
residents on general wards, the product of
a multidisciplinary team with stakeholder
input. The aim of the protocol was to
standardize the evaluation of patients at
risk of clinical deterioration, increase
communication between residents and
supervising physicians overnight, and
improve perceptions of patient safety
among residents. We hypothesize that the
strategic involvement of stakeholders
engaged in patient care, especially
residents, contributed to the high rate of
protocol use by residents after a single
change cycle (82% across all trainee
years; Table 1).

Although we do not report a significant
increase in communication between
residents and supervising physicians after
implementation of the EoC protocol, the
number of notifications to supervising
physicians was assessed only during the
early postintervention period, merely one
month after the implementation of the
protocol. Therefore, the overall impact of
the protocol on the rate of communication
between residents and supervising
physicians may not have been captured
during the data collection period. In
addition, this nonsignificant finding may
be greatly confounded by varying degrees
of patient acuity and uncertainty
regarding the management of patients
admitted with symptomatic severe acute

Protocol Development
• Stakeholder interviews
• Chart, pager log, and pa�ent safety 

conferences review
• Stakeholder feedback

Protocol Implementa�on
• Provide protocol badge buddy to 

interns
• Display protocol on posters in 

common work areas
• Educate residents through 

conferences
• Educate supervising physicians 

through email memos and monthly 
inpa�ent care mee�ngs

Protocol Dissemina�on
• Provide protocol badge buddy to all 

residents
• Educate nursing staff through nurse 

leaders and team huddles

Figure 2. Framework and timeline of the study. The clinical quality improvement study occurred in three phases: 1) development of the intervention
(escalation-of-care [EoC] protocol), 2) implementation of the intervention, and 3) dissemination of the intervention. The EoC protocol was developed
over the course of six months. The initial implementation involved distributing educational materials to interns and supervising physicians over the
course of one month, three months after which delayed dissemination or scale-up to all residents and nursing staff occurred over the course of
one month.
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Table 1. Process and outcome measures associated with the EoC protocol as assessed by survey responses

Preintervention
(n=93) (89%

Response Rate)

Early Postintervention
(n= 101) (63%

Response Rate)

Delayed Postintervention
(n=43) (57%

Response Rate) P Value

Process measures

Carry badge buddy
(PGY 1 only)*

N/A 69% 100% —

Use protocol†

All trainees N/A 82% — —

PGY 1 N/A 69% — —

PGY 2 N/A 86% — —

PGY 3 N/A 89% — —

Outcome measures:
communication

Notifications per 100 patients 9.0 9.7 — 0.87

Year of trainee made notification 0.19

PGY 1 40% 39% — —

PGY 2 43% 34% — —

PGY 3 17% 27% — —

Reason for notification 0.76

Patient left AMA 5% 5% — —

Patient died 5% 2% — —

Change in patient clinical status 42% 51% — —

Patient transferred to ICU 31% 37% — —

Other 17% 20% — —

Outcome measures: perceptions

Notification was appropriate‡ 100% 100% — 1

Wished they were notified‡ 22% 10% — 0.09

Fear of criticism by supervising
physician

All trainees — 5% 5% 1

PGY 1 — 19% 5% —

PGY 2 — 0% 7% —

PGY 3 — 0% 0% —
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respiratory syndrome coronavirus 2
(SARS-CoV-2) infection during the pre-
and early postintervention phases, which
we were unable to account for in our
analyses. However, we did report that
fewer supervising physicians wished that
they had been contacted after
implementation of the protocol, with no
increase in reported inappropriate
communication overnight as a result of
the protocol.

As has previously been identified, systemic
hierarchical barriers are a known
contributing factor to failure-to-rescue
events (3). Here, we demonstrate that the

implementation and dissemination of the
EoC protocol decreased the fear of waking
the supervising physician, with little effect
on decreasing the fear of criticism by the
supervising physician, although the base-
line rate of this perception among our
residents was low. Importantly, our results
suggest heterogeneity of intervention effect
across trainee year. Interns demonstrated
the greatest reductions in fear of criticism,
fear of waking the supervising physician,
and fear of loss of autonomy, with the
greatest improvement in perceptions of
patient safety. The collective implication
of our findings is that the EoC protocol

Table 1. Continued.

Preintervention
(n=93) (89%

Response Rate)

Early Postintervention
(n= 101) (63%

Response Rate)

Delayed Postintervention
(n=43) (57%

Response Rate) P Value

Fear of waking supervising
physician

All trainees — 44% 33% 0.21

PGY 1 — 44% 21% —

PGY 2 — 43% 40% —

PGY 3 — 47% 44% —

Fear of losing autonomy

All trainees — 18% 7% 0.03

PGY 1 — 19% 0% —

PGY 2 — 15% 13% —

PGY 3 — 21% 11% —

Perceive that patient care is safer

All trainees — 47% 72% 0.02

PGY 1 — 63% 89% —

PGY 2 — 43% 67% —

PGY 3 — 32% 44% —

Definition of abbreviations: AMA=against medical advice; EoC=escalation-of-care; ICU= intensive care unit; N/A=not applicable;
PGY=postgraduate year.
*n= 16 (64%).
†n=55 (73%).
‡As reported by supervising physicians, n= 18 (56%) before the intervention and n= 21 (66%) early after the intervention.
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may be an effective tool to address persis-
tent hierarchical barriers between trainees
and supervising physicians, especially as
perceived by interns during nighttime
hours.

Lending to their convenience and
inexpensive nature, the use of badge
buddies to effect change is appealing.
We used the badge buddy as a single
component of a multifaceted educational
campaign to implement our intervention.
The efficacy of badge buddies alone is
difficult to elucidate from our project. As
in our work, others have used badge
buddies as a single component of larger
educational campaigns, with mixed
efficacy for effecting change in clinical
quality improvement (12–15).

Strengths and Limitations

The primary limitations of our study are
the self-reported nature of the objective
outcomes and the otherwise subjective,
semiquantitative nature of perceptions.
Measurement and interpretation of such
outcomes are susceptible to the Haw-
thorne effect, in which study participants,
knowing that they are being observed,
may modify their behavior and responses.
All surveys were administered anony-
mously to reduce the risk of this bias. In
addition, given that residents’ fears and
perceptions of patient safety were not
assessed before the intervention, we are
unable to report the absolute change in
perceptions before and after the

intervention, only a trend in the postinter-
vention period. We cannot exclude the
possibility that residents, when prompted
by the protocol to communicate with
supervising physicians, initially experi-
enced increased fear related to communi-
cation during nighttime hours but, once
these fears were not realized between the
early post- and delayed postintervention
periods, reported decreased fear of com-
munication in relation to the early postin-
tervention period but potentially
unchanged from preintervention. Last, the
generalizability of this institutional proto-
col is limited given that the structure and
auxiliary services for patient care over-
night may differ at other institutions.

Conclusions

We demonstrated an overall trend toward
decreased systemic hierarchical barriers,
especially among interns, with the
implementation of an EoC protocol at our
institution. To ensure that the intervention
is sustained, badge buddies containing the
EoC protocol are provided to each
incoming resident class, every new
supervising physician, and new nurses in
non-ICU settings. Next steps include eval-
uating the impact of the EoC protocol on
rapid response, ICU transfer, and code-
blue rates in non-ICU settings.

Author disclosures are available with the
text of this article at www.atsjournals.org.
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