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Abstract

Objective: Coronavirus Disease 2019 (COVID-19) has heightened the importance of advance care planning (ACP), par-
ticularly in the emergency department (ED). The objective of this study was to determine the effect of an educational program
for emergency physicians on ACP conversations in the ED during the COVID-19 pandemic.Design: This was an observational
pre-/post-interventional study. Setting: This study was conducted at a Southeastern U.S. academic ED. Participants: 143
patients with confirmed COVID-19 infection in the 2 weeks up to and including the ED encounter of interest (between March
26 and May 25, 2020) were included. Interventions: The primary intervention was an ACP training toolkit with three
components: (1) an evidence-based guide to COVID-19 risk stratification, (2) education on language to initiate ACP con-
versations, and (3) modification of the electronic health record (EHR) to facilitate ACP documentation. Palliative care physicians
also delivered a 60-minute ACP educational session for emergency medicine physicians. Outcome measures: The primary
outcome was a composite of ACP activities including: (1) identification of a healthcare decision-maker (HCDM), (2) an order for
a code status, or (3) a documented goals of care conversation. Results: There was a 25.4% (95% CI: 7.0-43.9) increase in the
composite outcome of ED-based ACP. After adjustment for patient demographics and triage score, there was a non-statistically
significant increase in ACP activity (OR = 2.71, 95% CI: 0.93-8.64; P = .08). Conclusion: A rapid and simple physician-facing
educational intervention demonstrated a trend, though lacking in statistical significance, towards increased ED-based ACP
activities for patients with COVID-19.
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Introduction

Coronavirus Disease 2019 (COVID-19) has highlighted the
importance of understanding patients’ personal values, life
goals, and preferences regarding future medical care. Patient
communication on these topics, commonly referred to as
advance care planning (ACP),1 enhances goal-concordant and
patient-centered health care and helps optimize the use of
limited healthcare resources.2,3 For these reasons, there has
been increased interest in expanding implementation of ACP
in the emergency department (ED), though the literature has
yielded little consensus on the optimal role of emergency
physicians in initiating ACP.2,4,5 Numerous studies have
demonstrated the feasibility of increasing availability of
subspecialty palliative care physicians to carry out ED-based
ACP conversations.6-8 Unfortunately, these strategies are
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often not scalable, given limited availability of palliative care
physicians at many community and rural hospitals. In re-
sponse to this gap in the research, we sought to examine the
efficacy of an emergency physician-facing educational in-
tervention, led by palliative care physicians, on the initiation
of ED-based ACP for patients with COVID-19.

Methods

We conducted this study at an academic emergency department
(ED) in the southeastern United States. We used a pre-/post-
intervention design to estimate the effect of a training program
jointly developed by emergency and palliative care physicians to
assist with ACP conversations. The study cohort included all adult
patients (≥18 years old) with a confirmed diagnosis of COVID-19
based on a positive polymerase chain reaction test in the 2weeks up
to and including the ED encounter of interest. This study was
reviewed by the University of North Carolina Institutional Review
Board and was deemed exempt as a low-risk activity.

We describe our intervention as an ACP training toolkit with
three primary components: (1) an evidence-based guide to
COVID-19 risk stratification, (2) education on language to initiate
ACP conversations, and (3) modification of the electronic health
record (EHR) to facilitate ACP documentation. Based on COVID-
19 literature from studies conducted in Wuhan, China, a guide to
prognosis was developed as demonstrated in Figure 1.9-12 The
guide to COVID-19 prognosis included suggested clinical risk
categories of patients’ illness severity based on vital signs, age, and
complicating pre-existing conditions.13 Patients’ prognoses could
be designated as Low,Moderate, or Critical risk.Of note, therewas

no validated tool to determine COVID-19 prognosis at the time of
this study. For this reason, the guide represented a reasonable
standard and was to be used in addition to physicians’ overall
impression of patients. Updated guidelines on COVID-19 risk
stratification from the National Institute of Health use comparable
categorizations, though implement a more conservative threshold
(namely, oxygen saturation <94%) to identify severe COVID.14

The level of risk was then used to guide specific ACP
practices, from designating a healthcare proxy, to documenting
code status, and guiding more robust goals of care (GOC)
discussion. To encourage these activities, physicians were
supplied scripted language for the discussion of COVID-19,
prognosis, and value of documenting ACP. Finally, adjustments
were made to the EHR to augment physicians’ ability to engage
in and document ACP. First, templated “Smart Phrases” were
created to allow physicians to readily access the COVID-19
prognosis guide and to document ACP conversations. These
were made available to physicians by April 10, 2020. Physi-
cians were made aware of these tools during departmental
meetings, via an online database of department resources, and
by email. Further, ED physicians were instructed in modifying
an existing ACP tab in the EHR to highlight documentation of a
healthcare decision-maker (HCDM).

To educate physicians on the ACP toolkit, a 60-minute virtual
educational session was held on April 1, 2020 during a routine
departmental meeting available to residents and attendings. This
educational session was a traditional, slide-based lecture format
with regards to presentation of existing data on COVID-19
prognosis, motivations for ED-based ACP, and the COVID-19
prognostic guide with clinical risk categories. The second portion

Figure 1. Guide to COVID-19 prognosis with suggested level of advance care planning activities.
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of the education session involved palliative care physicians
demonstrating examples of effective communication and language
pertaining to prognosis and ACP. Recommended communication
methods were based on existing resources available through Vi-
talTalk, the National Hospice and Palliative Care Organization,
and the Center to Advance Palliative Care. Content included
breaking bad news, discussing prognosis, and making treatment
recommendations based on patient values. The communication
techniques and scriptingweremade available to the department via
an online database on April 10, 2020 (Supplemental Figure 1). In
the final portion of the session, an example ED patient chart was
displayed in order to teach ED physicians how to appropriately
document ACP activities in the EHR. Additional educational
offerings and recordings of the educational sessions were provided
in the following weeks to all attendings and residents who were
unable to attend the original educational session. For this reason,
the post-intervention period is designated as beginning April 14,
2020.

As ACP broadly refers to any type of planning or preparation
for future health events, we used a composite measure of specific
activities to identify the occurrence of ACP including: (1) spec-
ification of a HCDM, (2) placement of code status orders, and (3)
free text description of GOC conversations in the ED setting (as
identified by use of ACP Smart Phrases or overt descriptions of
end-of-life preferences). Data were collected via chart abstraction
by a medical student reviewer (LP). The reviewer was trained on
extraction of each ACP activity by an ED physician (TPM). All
charts with unclear documentation surrounding ACP activities
were referred for further adjudication by shared consensus be-
tween an ED physician (TPM) and licensed social worker. Ad-
ditional variables were collected on patient demographics and
clinical characteristics including: age, sex, race, ethnicity, pre-
senting complaint, Emergency Severity Index (ESI) triage score,
and ED disposition. Further, we collected demographic data on
physicians receiving the educational toolkit.

Pre- and post-intervention outcomes were compared using
Student’s t-test for continuous variables and chi-square test for
categorical variables. Pre- and post-intervention outcomes were
compared using risk difference (RD) with 95% CI. A logistic
regression model was used to evaluate the association between
intervention and primary outcome of any ACP activity, ad-
justing for patient age, sex, race, ethnicity, and ESI score. A post
hoc power analysis was done to assess if a larger sample should
be obtained. All statistical analyses were performed in either R
version 4.0.2 or G*Power version 3.1.9.7.

Patient and Public Involvement

No patients were involved in determining the research question,
outcome measures, design, or implementation of the study.

Results

The study included a total of 143 patients with confirmed
COVID-19 (28 subjects in the pre-intervention period from

March 26 to April 13, 2020 and 115 subjects in the post-
intervention period from April 14 to May 25, 2020). Most
patients were female (58%), and the mean age was 50 years
(SD 16.8 years; Table 1). There was a statistically significant
difference in the proportion of Hispanic patients in the pre- and
post-intervention groups (pre = 11% Hispanic; post = 58%
Hispanic; P < .001), which resulted from a cluster of COVID-
19 cases that occurred in the Hispanic community associated
with employment at a large meat-processing factory during the
post-intervention period.15 The most common chief complaint
for all groups was shortness of breath (42%), followed by
fever (15%) and cough (11%). The estimated disease severity
at triage was similar between the 2 groups, with 89% and 92%
of subjects having an ESI triage score 1, 2, or 3 for pre- and
post-intervention groups, respectively. The admission rate was
similar in the pre- and post-intervention periods (43% vs 49%,
respectively). The educational toolkit was distributed to 72
physicians (37 attendings and 35 residents; Supplemental
Table 1). The physicians were predominantly male (63%)
and under the age of 35 years (63%).

There was a statistically significant impact on the composite
outcome of ACP activities, including documentation of a
HCDM, ED placement of code status order, and free text de-
scription of GOC conversations. ED-based ACP activities were
identified in 7/28 (25%) of the pre-intervention patients and 58/
115 (50.4%) of the post-intervention patients (effect size [ES]
25.4%, 95%CI: 7.0–43.9%; Table 2). This differencewas largely
driven by an increase in the identification of a HCDM in the ED
(25% vs 44.3% in the pre- and post-intervention groups, re-
spectively; ES 19.3%, 95% CI: 0.9–37.8%). Similar, but smaller,
increases were seen in ED code status orders (7.1% vs 14.8%; ES
7.6%, 95% CI: �3.8 to 19.2%) and free text descriptions of
ED-based GOC conversations (7.1% vs 11.3%; ES 4.2%,
95% CI:�7.0 to 15.3%). Adjusting for patient characteristics
in a logistic regression model, we still observed a non-
statistically significant increase in the rate of ED-based ACP
activities across the pre- and post-intervention groups (OR 2.71,
95% CI: 0.93–8.64, P = .08). Exploratory analyses, stratified by
ED disposition (discharge or admission), demonstrated an in-
crease of 33.8% (95% CI: 16.6–50.9%) in ED-based ACP
activities among patients with COVID-19 who were stable for
discharge home (Table 3). A smaller increase was observed
among patients with COVID-19 requiring hospital admission
(ES 10.0%, 95% CI: �21.1 to 41.1%).

With the sample obtained, the post hoc power analysis of
the unadjusted analyses demonstrated that our study had 64%
power. Review of an additional 100 charts (to be added to the
post-intervention group) would yield 73% power.

Discussion

In this single site, before-and-after comparison, we observed a
clinicallymeaningful increase inED-basedACPactivities in 25.4%
of subjects across the pre- and post-intervention groups. The dif-
ference was largely driven by increases in patient identification of a
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HCDM, but also included increased documentation of code status
and GOC decision-making conversations. Given that patients with
COVID-19 are prone to rapid decompensation (often mediated
through a precipitous deterioration in pulmonary function), early
identification of an HCDM in the electronic medical record is of
significant value in ensuring that patients’ care is consistent with
their values. Though lacking in statistical significance, the adjusted
analyses similarly demonstrated a large effect size (OR = 2.71),
supporting the notion that loss of significancewas driven by lack of
power (predominantly in the small pre-intervention study arm)
rather than loss of clinical significance.

Our study also demonstrates the limitations that emer-
gency physicians have in completion of ACP activities, as
demonstrated by smaller increases in the rates of ED code
status orders and documentation of GOC conversations. ED

physicians carry many additional responsibilities, including
diagnosis, resuscitation, and triage within the hospital, and
thus aspects of some ACP activities remain outside the scope
of routine emergency medicine practice.16,17 Conversely, the
significant uptake in ED documentation of HCDM demon-
strates that there are aspects of ACP that can easily and
reliably be incorporated into an ED physician workflow.
Further, the increase in uptake of ED-based ACP among
patients stable for discharge demonstrates that emergency
physicians can have a role in defining care preferences
outside of time-sensitive decisions confronted in the man-
agement of critical illness.

This study has several limitations. First, a small sample size in
the pre-intervention period results in imprecise estimates during
that time and subsequently an underpowered study. The post hoc

Table 1. Characteristics of the Study Sample.

Variable Overall (N = 143)
Pre-intervention

(N = 28)
Post-intervention

(N = 115) P-value

Age (years) .9
Mean (SD) 50 (17) 50 (20) 51 (16)
Median (range) 50 (21, 96) 49 (22, 87) 50 (21, 96)
Age group .5
[20, 40] 46 (32%) 9 (32%) 37 (32%)
[41, 60] 51 (36%) 7 (25%) 44 (38%)
[61, 80] 40 (28%) 10 (36%) 30 (26%)
[81, 96] 6 (4.2%) 2 (7.1%) 4 (3.5%)

Sex >.9
Female 83 (58%) 16 (57%) 67 (58%)
Male 60 (42%) 12 (43%) 48 (42%)

Race .021
Asian 3 (2.1%) 0 (0%) 3 (2.6%)
Black/African American 42 (29%) 14 (50%) 28 (24%)
Unknown 5 (3.5%) 2 (7.1%) 3 (2.6%)
White/Caucasian 93 (65%) 12 (43%) 81 (70%)

Ethnicity <.001
Hispanic/Latino 70 (49%) 3 (11%) 67 (58%)
Not Hispanic/Latino 68 (48%) 23 (82%) 45 (39%)
Unknown 5 (3.5%) 2 (7.1%) 3 (2.6%)

Chief complaint .7
Altered mental status 3 (2.1%) 1 (3.6%) 2 (1.7%)
Cough 16 (11%) 5 (18%) 11 (9.6%)
Fever 21 (15%) 4 (14%) 17 (15%)
Other 43 (30%) 7 (25%) 36 (31%)
Shortness of breath 60 (42%) 11 (39%) 49 (43%)

ED disposition .6
Admit 68 (48%) 12 (43%) 55 (48%)
Discharge 75 (52%) 16 (57%) 60 (52%)

ESI triage score .6
1 3 (2.1%) 0 (0%) 3 (2.6%)
2 19 (13%) 5 (18%) 14 (12%)
3 108 (76%) 20 (71%) 88 (77%)
4 11 (7.7%) 2 (7.1%) 9 (7.8%)
5 2 (1.4%) 1 (3.6%) 1 (.9%)
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power analysis demonstrated that expanding the post-intervention
group was not a viable solution to improving the study power.
However, we could not ethically justify delaying the distribution of
the educational toolkit to expand the pre-intervention sample. For
similar reasons, we could not randomize which physicians were
exposed to our educational intervention. Second, we
launched multiple interventions at the same time, including
both physician-facing education and a modification of the
EHR environment, and we cannot identify which compo-
nent had the most impact. As above, we were ethically
motivated to not withhold any interventions that we thought
may improve the care of patients with COVID-19. Further, the
study took place at a single academic center in North Carolina,
and thus our findings do not necessarily generalize to other
settings. We also did not capture use of interpreter services and
could not control for the impact of language barriers on ED-
based ACP. Moreover, we were unable to assess potential
adverse effects of our intervention, including inappropriately
applied clinical risk stratification and subsequent effects on
ACP as well as poorly performed prognostic and ACP com-
munication impacting patient care trajectories or coping. Fi-
nally, it is possible that the increase in ACP activities during the
post-intervention period was the result of secular trends un-
related to the intervention.

In conclusion, we present evidence that a simple and easy to
implement, physician-facing educational intervention can increase
ED-based ACP activities for patients infected with COVID-19.
Further work is needed to confirm these findings and understand
the impact of these activities on healthcare utilization and the
quality of care experienced by patients.

Article Summary—Strengths and
Limitations of the Study

· This study demonstrates the ability of ED physicians to
be rapidly trained to perform ACP activities for patients
with COVID-19.

· An increase in uptake of ED-based ACP among patients
stable for discharge demonstrates that emergency
physicians can have a role in defining care preferences
outside of time-sensitive decisions confronted in the
management of critical illness.

· A small sample size in the pre-intervention period re-
sulted in imprecise estimates during that time and
subsequently an underpowered study.

· Multiple components to the intervention limit the ability
to understand the individual impact of any one
component.

Table 2. Bivariate Analysis of ED-Based ACP Activities, Pre-/Post-Intervention.

Variable Overall (N = 143)
Pre-intervention

(N = 28)
Post-intervention

(N = 115)
Effect Size %
(95% CI)

Documentation of HCDM
None 85 (59.4%) 21 (75.0%) 64 (55.7%)
HCDM 58 (40.6%) 7 (25.0%) 51 (44.3%) 19.3 (.9, 37.8)

ED code status order
No 124 (86.7%) 26 (92.9%) 98 (85.2%)
Yes 19 (13.3%) 2 (7.1%) 17 (14.8%) 7.6 (�3.9, 19.2)

Free text description on GOC conversation
No 128 (89.5%) 26 (92.9%) 102 (88.7%)
Yes 15 (10.5%) 2 (7.1%) 13 (11.3%) 4.2 (�7.0, 15.3)

Any ACP activitya

No 78 (54.5%) 21 (75.0%) 57 (49.6%)
Yes 65 (45.5%) 7 (25.0%) 58 (50.4%) 25.4 (7.0, 43.9)

ACP = advance care planning; HCDM = healthcare decision-maker; GOC = goals of care; ED = emergency department.
aACP activity was a composite outcome of ED documentation of HCDM, ED code status orders, and ED GOC conversations.

Table 3. Exploratory Analysis of ED-Based ACP Stratified by ED Disposition.

Discharge Admit

Pre Post Effect Size Pre Post Effect Size

Any ACP Activitya N (%) N (%) % (95% CI) N (%) N (%) % (95% CI)

No 15 (93.8) 35 (58.3) 6 (50.0) 22 (40.0)
Yes 1 (6.2) 25 (41.7) 33.8 (16.6, 50.9) 6 (50.0) 33 (60.0) 10.0 (�21.1, 41.1)

Pre = pre-intervention, post = post-intervention.
aACP activity was a composite outcome of ED documentation of healthcare decision-maker, ED code status orders, and ED goals of care conversations.
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