


P R E S I D E N T ’ S M E S S A G E

REUNITE. . . REFLECT. . . RECHARGE

Ron Kraus, MSN, RN, EMT, CEN,
ACNS-BC, TCRN

I have been personally looking forward to many of us
coming together again at EN21X for exceptional edu-
cation, working in general assembly to further our

association, reuniting with friends, making new friends,
having fun, and recharging. Reunited, and it feels so good!
That is a line from the 1978 hit song by Peaches and
Herb, and that phrase is what I have been humming as we
prepare to gather in-person and virtually at EN21X.
EN21X will be a reunion of emergency nursing professio-
nals who will be able to share the experiences of the pan-
demic over the last 18 months. A chance to reunite with
one another to not only share, but to also appreciate the
friendships we have made over the years and the new
friends we will make. As many of you may know, the dead-
line for writing the President’s Message is months in
advance of the publication date. A personal struggle for me
is to write the Message while attempting to foresee what
might be relevant when it is published and into the next
years. One idea I know will not change between how I feel
while writing this now and the date of publication is
“Reunion.”

I can imagine that I am not alone in these thoughts
and feelings focused on reunion. In-person gatherings and
reunions are experiences that I have missed over the last

year. As of today, much around the United States is return-
ing closer to prepandemic norms, although many around
the world are still at various stages of conquering the coro-
navirus. As we begin to see the beginning of recovery from
the pandemic, let us remember to pause and treasure the
things we missed because of the pandemic as we reexperi-
ence them. For example, I recently attended mass and
realized how much I missed the singing and hearing our
priest chanting.

As we make that so-needed human connection at
cookouts, community gatherings, concerts, and parades,
I hope you treasure it. I have enjoyed seeing uncovered
faces out and about and sharing smiles in passing.
These gatherings and outings remind me how much I
missed the little things. I challenge myself and others
around me to not take these things for granted in the
future. We saw how quickly conditions can change for
all of us and the huge impact this pandemic has had
on the entire world. Once the pandemic infection con-
trol precautions are lifted, I encourage you to take the
time to go to that concert, go to that event you have
always wanted to experience, call that friend, make that
road trip, have that adventure. . . do it for yourself.
When you take this step, slow down for the focus—
take time and breathe, take it all in.

Time is precious and we cannot get it back once it has
passed, but we can make the best of the present moment
and the future ahead of us. As we come together and make
those in-person human connections that many have
missed, remember the line from that song. . . reunited and
it feels so good.

Stay positive, stay focused, and be the good!
ELEVATE.
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E D I T O R I A L

CHANGING BEHAVIORS: THE BEHAVIOR CHANGE

WHEEL AND EMERGENCY NURSING

Jessica Castner, PhD, RN, CEN, AE-C, FAEN, FAAN

In my emergency nursing practice, I was often treating
patients after they had made some of the worst and riskiest
decisions of their lives. A major challenge in emergency
nursing is to provide nonjudgmental and compassionate
care to patients in the throes of their emergencies, regard-
less of their risk-taking behaviors of vaccination status,
daredevil stunts, alcohol use, drug use, tobacco use, suicide
attempt, self-injury, interpersonal violence, sexual activity,
weapon use, hazardous vehicle or machine operation, or
dangerous or extreme sports and contests. Simply put, we
often save patients from their own worst behaviors. Our
patients’ risky and emergency-inducing behaviors may sel-
dom align with our personal priorities and values. The
nurse may be tempted to engage in othering the patient,
placing the patient at risk for lower-quality care.1 Othering
is a social process in which the nurse may see those who
share their own worldviews within a hierarchically superior
in-group and mentally polarize the patient into an out-
group associated with biased perspectives of negative char-
acteristics, blame, and subordinate status. We are profes-
sionally committed, trained, and socialized to deliver
nursing care with a therapeutic and nonjudgmental
approach. Ethical principles,2 cultural humility,3 and some
theoretical frameworks4-6 can provide useful tools to suc-
cessfully and effectively deliver nonjudgmental approaches
in these patient-care situations. For example, All my

Relations (Mitakuye Oyasin) is a spiritual and cultural
mindset practice that can be learned through personal heri-
tage, relationships, or immersion in Lakota Native Ameri-
can culture to approach all living things as the nurse would
their own kin. This approach, with the deep respect of
familial-like bonds, seeks understanding and commonality
before judgment and othering. The purpose of this edito-
rial is to briefly introduce the Behavior Change Wheel4 as
a shared mental model to nonjudgmentally understand
human behavior and develop effective emergency nursing
behavior change interventions.

Behavior change is foundational to patient care in
emergency nursing. Emergency nursing practice involves
supporting patient self-management to care for new
wounds, infections, splints, mobility limitations, sensory
loss, medication regimens, health care system navigation,
follow-up appointments, and more. Best-practice emer-
gency discharge procedures also include lifestyle behavior
change coaching interventions such as smoking cessation
and improving diet and physical activity habits. On the
basis of an ever-evolving scientific foundation, emergency
nursing practice also requires near-continuous professional
behavior change for the nurse to maintain updated practice
standards. Motivating human behavior change is multiface-
ted and can be riddled with resistance and barriers. Nurse
scholars often use the Theory of Planned Behavior5 or the
Health Belief Model6 to plan and develop interventions
that target behavior change.7-9 For example, McDonald
et al7,8 developed an injury prevention program to reduce
distracted driving for teen drivers that was based on the
Theory of Planned Behavior model components of atti-
tude, norms, and perceived control. Likewise, Burchill
et al9 used the theory to assess nursing knowledge, skill,
and attitudes regarding blood sample hemolysis prevention.
My own early work was informed by the Health Belief
Model10 because I learned through cultural immersion and
work experiences in multicultural spaces.11 The Health
Belief Model guides the nurse to consider how demo-
graphic variables, susceptibility to illness, severity of illness,
cost of carrying out the behavior, perceived threat of illness,
cues to action, health motivation, and perceived control
may affect the likelihood of the patient engaging in any
given health behavior. At those times when a patient’s
behavior is not congruent with the nurse’s personal world-
view or values, these theories inform therapeutic and non-
judgmental professional nursing to both understand
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patient motivations and respectfully develop mutually
agreed on interventions to target behavior change. An
important gap in the Theory of Planned Behavior and
Health Belief Model is that a great deal of health behavior
was simply never planned, rational, or consciously chosen.
Rather, mental shortcuts (called heuristics in psychology),
impulse, emotional drives, or unexamined or thoughtless
habit may govern patient action. The Behavior Change
Wheel4 incorporates these additional emotional impulse
and unhealthy habit dimensions. Better understanding of
the Behavior Change Wheel model can aid the emergency
clinician in developing effective interventions meant to tar-
get behavior change.

First, the emergency nurse can consider 3 foundational
questions about the source of behavior using the Behavior
Change Wheel4:

1 Is the patient capable of the behavior?
2 Does the patient have the opportunity to enact the
behavior?

3 Is the patient motivated to enact the behavior?

The most fundamental factor underlying behavior
is also referred to as the COM-B system, which is an
abbreviation for Capability, Opportunity, Motivation, and
Behavior (Figure 1). Here, capability, opportunity, and
motivation all influence one another and interact with
behaviors. The emergency clinician can further consider 2
subcomponents for each of these 3 underlying factors, visu-
alized in the center circle of Figure 2. Capability requires
psychological and physical capacity that nurses consider in
routine care. Is the patient’s cognitive capacity impaired by

a history of stroke? Does arthritis limit their physical ability
to complete the desired task? Opportunity requires a physi-
cal environment and social culture or worldview for the
behavior to occur. On discharge, emergency nurses rou-
tinely recommend follow-up with community-based pri-
mary or specialty care that requires the patient to have
access to the internet or telephone. People experiencing
homelessness may have no opportunity to schedule these
appointments. Cultural taboos may limit the social oppor-
tunity for patients to initially seek or continue some mental
health treatments, genitourinary or reproductive care, or
palliative care services. Motivation is the emotional energy
to induce and direct behavior. Motivation is broken down
into reflection and intentional processes of logical decision-
making and automatic processes of habit, emotions, and
impulses. A great deal of nursing care and instructions to
caregivers at discharge involves assessing for gaps in patient
capability, opportunity, and motivation for nursing inter-
ventions that either provide the target behavior for the
patient who is dependent or enable and support the factors
leading to the self-management health behavior. Although
the Behavior Change Wheel is introduced here in relation
to the individual patient, the concepts can also be applied
to the unit, the nursing workforce on the unit level, or
even a whole population. I found that usual nursing prac-
tice routines can often pragmatically overemphasize educa-
tion alone as the predominant factor in behavior change.
Nearly all of my patients cognitively understood in detail
that smoking cigarettes was unhealthy behavior and had
accurate knowledge about smoking cessation information.
But we still routinely provide written instructions, rote

FIGURE 1

The COM-B system: a framework for understanding behavior. COM-B, Capability, Opportunity, Motivation, and Behavior. (Reprinted with author permission from Michie
et al4 and under the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited.)
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verbal instructions, and follow-up resources for near-end-
less internet-based multimedia instruction. The Behavior
Change Wheel can be particularly useful for devising strate-
gies when the patient cognitively understands all the facts
related to the desired behavior but still lacks other opportu-
nity, capability, or motivation to try or complete the
behavior change.

The second layer of the Behavior Change Wheel4

(Figure 2) is composed of 9 intervention functions to
address a deficit in capability, opportunity, or motivation
and support successful behavior change. These intervention
functions are education, persuasion, incentivization, coer-
cion, training, restriction, environmental restructuring,
modeling, and enablement. Successful nursing behavior
change strategies often involve 1 or more of these interven-
tions, and not all interventions are appropriate to each
given situation. Table 1 includes each intervention, defini-
tion, and example in emergency nursing published in the
Journal of Emergency Nursing. Many of these interventions
focus on targeting emergency nurse workforce behavior,
rather than focusing on clinical interventions for patient
behavior change. We enthusiastically welcome manuscripts
on clinical interventions for positive health behavior
change in the patients and families served in the emergency
care setting.

Government, organization, and unit policies are neces-
sary to support effective and successful interventions.
Thus, the third layer of the Behavior Change Wheel is
composed of 7 policy categories: communication/market-
ing, guidelines, fiscal, regulation, legislation, environmen-
tal/social planning, and service provision. Table 2 provides
definitions and emergency nursing examples published in
the Journal of Emergency Nursing. The Behavior Change
Wheel as a shared mental model allows emergency nurses
to use systems thinking to analyze the success or failure of
interventions with the broad need to strengthen, support,
reform, create, or abandon related policies. More details on
the links between the policy categories and intervention
functions can be found in the original publication on the
model by Michie et al.4

In conclusion, the Behavior Change Wheel4 provides a
useful evidence-based mental model for emergency nurses
to better understand the barriers and support needed to
meet the goals for both patient behavior and emergency
nursing workforce behavior with a nonjudgmental and
compassionate approach. Emergency nursing practice
involves near-continuous patient education, coaching, and
support to achieve a new behavior change. The Behavior
Change Wheel provides a foundation for critical thinking
when assessing if the patient has the skills, motivation, and

FIGURE 2

The Behavior Change Wheel. (Reprinted with author permission from Michie et al4 and under the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.)
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TABLE 1
Behavior Change Wheel interventions to support behavior change

Interventions Definition4 Example from the Journal of Emergency
Nursing

Education Providing information or instruction
focusing on knowledge and
understanding

Knowledge test scores improved for emer-
gency nurse participants using the ENA
toolkit as an educational intervention on ter-
minology, effective communication techni-
ques, and types of gender-affirming surgeries
in care of the patients who identify as
LGBTQ+.12,13

Persuasion Communication intended to appeal to
feelings that motivate action

Let’s Choose Ourselves intervention included a
component about adolescent attitudes
toward cell phone use during driving. The
behavioral target was decreasing distracted
driving as injury prevention.8

Incentivization Connect action to reward or to expecta-
tion of reward

The Culture Change Toolkit included public
recognition for emergency nurses on a grati-
tude board (“kudos” board) located in the
emergency employee break room and a
thank-you card program.14

Coercion Connect action to punishment/cost or
expectation of punishment/cost

Theoretically, emergency nurses can file police
reports or press criminal charges against a
patient who assaults the nurse at work in
some jurisdictions.15

Training Providing demonstration, information,
or instruction focusing on attaining
skills

A simulation intervention was designed for
emergency nurses addressing skills of airway
management and weight-based dosing calcu-
lation for a pediatric patient in status
epilepticus.16

Restriction Reduce opportunity to take a particular
action or assign rules and prohibitions
to prevent an action

Physical patient restraints may be applied for
emergency patients who are assessed as a
danger to self or others, thus reducing the
opportunity for violent behavior, preferably
after less-restrictive interventions and de-
escalation have been attempted.17

Environmental
restructuring

Changing the physical or social context Reducing sensory stimuli for patients with
autism by dimming lights, providing a
patient room, and limiting the number of
interactions with staff, visitors, or other
patients may prevent overwhelming or over-
loading the patient.18

Modeling Providing an example A newly licensed nurse observes an emergency
nurse preceptor’s professional behavior of
interacting with compassion and respect
during patient care.19

Enablement Remove barriers to action, increase
opportunity or capability for action

Personalized care plan interventions were
designed to increase opportunity to use
available outpatient specialists and resources
for patients with ≥4 emergency visits in the
last year for the same health problem.20

ENA, Emergency Nurses Association; LGBTQ+, Lesbian, Gay, Bisexual, Transgender, Queer+.
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opportunity for the health behavior. Does the nurse have a
habitual practice of delivering patient education in a set
routine that isn’t reaching the patient? Perhaps the patient
does not have a deficit in cognitive capacity and under-
standing but a gap in motivation and opportunity. The
Behavior Change Wheel can help emergency nurses think

through the full breadth of potential intervention functions
in addition to rote or habitual practices of merely providing
more information alone. Above and beyond individual
patient behavior, the theory can also help craft more effec-
tive nursing workforce practice change and population
health interventions.

TABLE 2
Behavior Change Wheel policy categories

Policy Definition Example from the Journal of Emergency Nursing

Communication/
marketing

Disseminating a message broadly
using any or all components of
multimedia modalities

In a single-institution study, the intervention as an
electronic health record banner reminding the tri-
age nurse to adhere to guidelines for sickle cell
vaso-occlusive crisis. The intervention increased
the proportion of patients triaged according to
guidelines.21 Although this intervention was not
yet a policy at the institution, the study is an exam-
ple of testing a potential new communication dis-
semination method policy for the organization.

Guidelines Creating documents to recommend
protocols or practices

ENA’s Clinical Practice Guidelines such as the one
on the Massive Transfusion Scoring Systems rec-
ommend specific nursing care activities.22,23 In
another example, outpatient antibiotic prescribing
behavior for acute uncomplicated cystitis demon-
strated poor concordance with national guidelines
for empiric therapy prescribed with 22% duration,
77% of the dosing, and 70% of the therapy
concordance.24

Fiscal Using systems of insurance pay-
ment, organizational budgeting
and payments, or taxation to
increase or reduce costs

Sexual Assault Nurse Examiner/Forensic Nurse staff-
ing program was redesigned to provide more thor-
ough staffing coverage over a multihospital system
with overall cost savings.25

Regulation Establish rules or principles of
action or practice

The ENA has advocated on the local, state, and
national levels to establish, standardize, and expand
the sexual assault nurse examiner role to best serve
patients with care needs resulting from interper-
sonal violence or criminal behavior.26,27

Legislation Making or changing laws ENA’s Government Relations team has successfully
advocated for injury prevention and trauma system
legislation addressing mandatory seat belt use,
motorcycle helmet wear, ED violence, firearm
safety, domestic and violent crimes, and trauma-
funding reauthorization.27

Environmental/
social planning

Designing, changing, or regulating
the physical or social context

Using a parking garage space, the triage and screen-
ing of patients with respiratory presentations was
physically redesigned into a telemedicine-enabled
drive-through system for patients with respiratory
presentations to lower exposure risks to coronavirus
disease.28

Service provision Creating or delivering a service line A bridge paramedic academic program was devel-
oped and delivered specifically for those already
licensed as health care professionals.29

ENA, Emergency Nurses Association.
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In the current issue of the Journal of Emergency Nursing,
Linton et al1 report on their successful implementation of a
clinical support tool (a banner to recommend emergency
severity index [ESI] triage level 2) to improve the care of
sickle cell disease (SCD) for individuals presenting to the
emergency department with severe pain referred to as vaso-
occlusive crisis (VOC). The researchers and clinical team
are to be commended. The correct assignment of a high
priority triage level is evidence-based and important to
facilitate rapid placement in a treatment area to expedite
pain management. Individuals with SCD experience sud-
den onset of excruciating pain that they often describe as
feeling as though their bones are breaking. Historically,
pain management for these individuals has been frustrating
for patients and ED providers. Evidence-based manage-
ment of SCD is a priority for the Emergency Nurses Asso-
ciation (ENA). The work by Linton et al1 is in alignment
with ENA’s priorities that were reflected in 2019 at the
General Assembly with the passage of resolution GA-19-09
(passed with 87.6% of the 653 delegates).2

GA-19-09, “Management of Vaso-Occlusive Epi-
sodes in Persons with Sickle Cell Disease in the Emer-
gency Department,” addresses an important topic for
emergency nurses’ care of individuals with SCD. The
resolution provides background on SCD and aims to
disseminate the National Heart, Lung, and Blood Insti-
tute (NHLBI) guidelines from the National Institutes
of Health for the treatment of SCD, published in
2014, and includes recommendations for the treatment
of VOC in the emergency department.2 Specifically, a

comprehensive pain assessment and rapid aggressive
pain control are recommended. Assignment of ESI level
2 is recommended. In 2020, ENA published the ESI
manual, which recommends a triage category of ESI
level 2 for individuals who experience a VOC.3 Admin-
istration of the first analgesic dose in 60 minutes from
arrival, use of parental opioids, and development of
individualized analgesic protocols when possible or a
standard SCD protocol otherwise are also included.
NHLBI also recommends repeat dosing, every 15 to 30
minutes until pain is controlled. Careful assessment
and reassessment of pain and sedation are also impor-
tant components of the guidelines. In 2019, the Ameri-
can Society of Hematology (ASH) published similar
guidelines that align with the NHLBI recommenda-
tions supporting rapid aggressive treatment of pain and
the use of individualized or standard SCD protocols.4

The ASH guideline for treatment of VOC also recom-
mends the use of subcutaneous and intranasal routes to
facilitate rapid administration.4 In particular, intranasal
fentaNYL in children has been found to reduce the
time to first dose.5 The overarching goal of the recom-
mendations is to facilitate rapid pain control and avoid
hospitalizations by resolving the crisis in a timely fash-
ion. Patients who receive rapid pain control are more
likely to be discharged home and continue to manage
their pain at home. These guidelines are supported by
evidence.5,6 In 2018, Tanabe et al7 published findings
from a randomized controlled trial comparing the
reduction in pain score between patients treated with an
individualized pain protocol and those treated with a stan-
dardized weight-based opioid protocol. Patients treated
with the individualized protocol achieved a greater reduc-
tion in pain score from arrival to ED discharge when
compared with those treated with a weight-based proto-
col. More patients were discharged home than admitted
to the hospital when treated with individualized versus
weight-based doses; however, this was not statistically sig-
nificant. The NHLBI and ASH guidelines are evidence-
based and should be followed.
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However, national implementation of the guidelines
for SCD may continue to prove challenging. In a recent
survey of 516 adolescents and adults with SCD and 243
ED providers from 7 regions of the United States, many
barriers were identified. Overall, 48% of patient respond-
ents reported never or sometimes being satisfied with their
ED care. A total of 54% of patients reported not being
treated in a timely manner, and 46% of patients believed
physicians did not care about them; 35% believed nurses
did not care about them.8 In follow-up individual inter-
views, patients also identified high patient volumes, lack of
SCD protocols, stigma, and poor communication with
providers as barriers to ED care.9 In an examination of a
large national dataset of 17,1789 ED visits between 2003
and 2008, the time to physician evaluation from arrival
was compared for all ED complaints (general complaints
and long bone fracture) with a chief complaint with
SCD.10 Despite patients with SCD being assigned a higher
acuity triage score, patients with SCD waited an average of
25% longer before seeing an ED physician when compared
with the general complaint group. Given the recommenda-
tion of an ESI level 2 assignment, these are disturbing find-
ings. Patients with low-priority complaints were still more
likely to be evaluated by a physician quicker than those
with SCD, a disease associated with many serious compli-
cations, severe pain, and an average lifespan of 30 years less
than the US population. Even more disturbing, additional
analysis compared the same outcomes only among Black
patients in the sample. When compared with the long
bone fracture group, patients with SCD waited an average
of 50% longer for physician evaluation. These findings
accounted for patient and hospital characteristics, triage
level, and pain scores. These data clearly demonstrate dis-
ease stigma against treating individuals with SCD in the
emergency department.

When examining barriers to ED care among the 243
ED providers, 75% of the respondents were unaware of the
NHLBI recommendations for treatment of VOC; however,
98.1% reported being confident in their knowledge about
caring for patients with SCD.8 This is an important paradox
and can be interpreted 2 ways: (1) providers may have actu-
ally internalized the evidence-based recommendations with-
out realizing it and are providing evidence-based care or (2)
they are not providing evidence-based care and are quite
comfortable with this approach. This calls for the examina-
tion and comparison of individual ED SCD protocols, per
the NHLBI and ASH recommendations. ED providers also
identified the following as barriers to the treatment of VOC:
opioid epidemic (62.1%), patient behavior (60.9%), crowd-
ing (58.0%), concern about addiction (47.3%), and implicit
bias (37.0%).

Opioid Epidemic/Concern About Addiction/Patient

Behavior

These 3 barriers to care are related and were identified by
ED providers. Among health care providers, there is a
long-standing perception that individuals with SCD are
addicted to opioids; however, data to support this claim
does not exist.11 A review of national data from the Centers
for Disease Control and Prevention from 1999 to 2013
compared deaths from opioid overdose between those with
SCD and all other diseases. The total number of deaths
from opioids during this time period was 17,4959 for indi-
viduals without SCD and 95 deaths for patients with
SCD. These are compelling data; if individuals with SCD
were truly addicted to opioids, there would be more than
6 overdoses per year. ED providers must abandon the belief
that individuals with SCD are addicts seeking opioids; they
are individuals with severe pain merely seeking relief.

The perception of opioid addiction has undoubtedly
become more prevalent among the very real opioid epi-
demic. It is true that many patients with SCD experience
both acute and chronic pain and require long- and short-
term opioid therapy to manage pain. Yet emergency
departments have strived to decrease the use of opioids
because of the opioid epidemic; now we are on a slippery
slope. Although the prescription of opioids by ED pro-
viders at discharge should be limited, treatment of severe
pain with opioids still has its place in emergency care.
Treatment of VOC is one example of when opioids are
indicated, as they are clearly called out in the NHLBI and
ASH recommendations for use in the emergency depart-
ment and considered at the time of discharge.2,4 If a patient
with cancer or one who has experienced trauma described
their bone pain or fracture as feeling as if their bones were
breaking, would opioids be withheld? It is simply not ethi-
cal to withhold opioids from patients experiencing severe
pain from any severe illness or injury, including SCD.

Racism and Implicit Bias

An important barrier to ED care for SCD identified by ED
providers was implicit bias. In the US, most individuals
with SCD are Black people. Implicit bias results from atti-
tudes and beliefs we hold unconsciously.12 In a recent sys-
tematic review of the literature that included 15 studies
examining implicit bias among health care providers, low
to moderate levels of implicit bias were identified in 14 of
15 studies.12 Health care providers tended to think more
favorably of white people than individuals of color. This
bias was associated with negative patient/provider interac-
tions, treatment decisions, and health outcomes.12 The
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role that systemic racism and implicit bias plays in the
treatment of pain for individuals with SCD in the
emergency department is undoubtedly high. This often-
unrealized bias contributes to delays in treatment, under-
treatment of pain, poor provider/patient communication,
and mutual mistrust. Hoffman et al13 demonstrated that
white laypeople frequently believed Black people experi-
ence less pain than white people and also found that medi-
cal students and residents who endorsed this belief
provided less accurate pain treatment to Black people.
These findings are based on inaccurate beliefs of many bio-
logical differences between the races that are indeed not
true. The current Black Lives Matter movement has
increased dialogue about the topic of race in the US. There
are countless calls to address systemic racism and implicit
bias. A recent editorial in the New England Journal of Medi-
cine eloquently addressed this issue and called out the
opportunity to address racism that negatively affects care
provided to individuals with SCD across the health care
system.14

It is important that emergency nurses and other lead-
ership begin to openly address racism and implicit bias.
Many strategies have been suggested to reduce implicit
bias. Marcelin et al15 outlined an organizational model to
decrease implicit bias; their approach is centered on lead-
ership commitment to change. They identify specific
organizational (leadership commitment and meaningful
diversity training), individual (self-awareness and ques-
tioning stereotypes), and combination strategies (mentor-
ship, cultural humility, and intentionally diversifying
experiences). The Implicit Association Test is a validated
assessment designed to measure an individual’s level of
implicit bias.16 ED leaders should be encouraged to tackle
this issue and can begin by administering the Implicit
Association Test to all nurses in their department. Presen-
tation of the results for the department can be the basis of
a series of open discussions of how implicit bias affects
nursing practice.

ENA is dedicated to improving health disparities
resulting from racism and implicit bias. In the January
2021 issue of the Journal of Emergency Nursing in an edito-
rial, Castner17 discusses health disparities and introduces
the January issue. Castner17 reminds us of our ethical duty
as nurses to reduce health disparities, which is outlined in
our Emergency Nursing Code of Ethics.18 ENA developed
a resource for emergency nurses on the topic of racism:
“Structural Racism in Health Care.”19 Specific to SCD and
following the passage of GA 19-09, ENA developed the
following resources specifically to improve management of
SCD in the emergency department: (1) a SCD pediatric
infographic and (2) a topic brief on the treatment of VOC.

The next Emergency Nurse Pediatric Course and Trauma
Nursing Core Course curriculum updates will include
information on SCD. All of these resources will be available
to ENA members.

Crowding

Finally, crowding was also recognized as an important bar-
rier to providing care to individuals with SCD in the emer-
gency department. Crowding is pervasive in emergency
departments across the US. It is a long-standing problem
that is perhaps the most difficult barrier that exists to
receiving timely pain management; there are no easy solu-
tions. Ensuring timely care based on acuity is essential.
Creative solutions are needed. System interventions and
ongoing education for ED providers are needed to ensure
provision of evidence-based care to individuals with SCD.
The first step is acknowledging that VOC requires rapid
assessment, evaluation, and pain management.

Systematic Interventions to Address Care Are

Needed

Linton et al1 provided an excellent example of a systematic
intervention designed to improve timely provision of anal-
gesia to patients experiencing a VOC. The team developed
a clinical support tool with a banner that recommended
ESI level 2 for all patients presenting with a complaint of
SCD at triage. The team conducted a blinded randomized
control trial for 8 months. Nurses were randomized to
either see the banner or not. Over the course of 8 months
the triage category was evaluated for 384 visits. Nurses
assigned to seeing the banner versus those who did not see
the banner assigned the correct triage category more fre-
quently (ESI 1 or 2), 65% versus 35%. Nurses also found
the clinical support tool moderately acceptable, 4.1 to 4.9
on a 6-point scale. Although this is impressive, the goal of
assigning the higher priority triage score is to facilitate rapid
treatment of pain. However, this did not happen. There
was no difference in the time to administration of analge-
sics between the intervention and control groups, 115 ver-
sus 107 minutes from arrival. Therefore, it is clear that
there is a need for other systematic interventions along the
care pathway to decrease the time to first analgesic.

Some emergency departments have instituted proto-
cols to provide opioids in the waiting room for individuals
with an individualized ED opioid protocol already devel-
oped by the patients’ SCD provider. These plans should be
readily available to the ED provider. Anecdotally, these
protocols have not been associated with negative outcomes.
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Reassessment of patients while in the waiting room is
important, particularly if opioids are administered. Further
data are needed to support this practice on a wider scale.
Other systematic interventions include implementing a
multidisciplinary quality improvement (QI) team focused
on improving ED management of SCD. These groups can
evaluate current SCD protocols and compare them with
evidence-based recommendations. These teams can
develop individualized opioid treatment protocols for
VOC that can be made available to both the ED provider
and the patient through their electronic health record
patient portal. Both of these interventions are currently
being evaluated in 2 trials funded by the National Insti-
tutes of Health: Implementing an Individualized Pain Plan
(IPP) for ED Treatment of VOE’s in Sickle Cell Disease
(ALIGN, NCT04584528) and Comparing Individualized
vs. Weight Based Protocols to Treat VOE in SCD Occlusive
Episodes in Sickle Cell Disease (COMPARE-VOE,
NCT03933397). QI teams should analyze important indi-
cators such as time to first dose, triage category, and admis-
sion rates. The use of a health record audit and
individualized feedback is often helpful. In the context of
these discussions, teams can brainstorm other possible sys-
tematic interventions. This may include placement of
patients with SCD in a specific unit in the emergency
department or transfer to an observation unit after the pro-
vision of a few doses with some pain relief. Even with mul-
tiple system interventions, education of ED providers will
still be required.

Educational Interventions

Educational efforts are necessary and should include regis-
tered nurses, physicians, nurse practitioners, residents, and
physician assistants. Components of education should
highlight (1) pathophysiology and complications, (2)
implicit bias and racism, (3) the role of opioids, and (4)
review of evidence-based guidelines in treatment of VOC,
including ED-specific protocols. Many resources developed
by ENA already exist and were described in earlier text.
ENA and the American College of Emergency Physicians
are members of the Emergency Department Sickle Cell
Care Coalition.20 This group includes numerous other
professional associations and government organizations all
with the goal of improving care for individuals with SCD
in the emergency department. American College of Emer-
gency Physicians also has numerous resources available for
members and nonmembers.20 In addition, a website was
designed by several centers specifically for improving the
ED treatment of individuals with SCD.21 This website

includes 8 short PowerPoint modules and associated 5- to
10-minute videos that support evidence-based care for a
variety of acute complaints associated with SCD. Modules
include the treatment of the High ED Utilization and Per-
ceptions of Addiction and the Treatment of VOC.

It will be challenging to ensure all new nurses, advanced
practice nurses, physician assistants, and physicians are up to
date, especially given frequent high nursing turnover and
the rotation of new residents in academic medical centers.
For this reason, emergency nursing and physician leadership
buy-in is critical. Standardizing the review of educational
materials should be incorporated into new orientations for
all types of providers. Leaders should engage and hold
accountable nurse and physician educators, residency direc-
tors, and other leaders. One helpful approach may be to
develop a SCD nurse and physician champion program.
These individuals can obtain advanced knowledge of SCD
and be accountable to oversee the education and QI efforts.

As registered emergency nurses, advanced practice
nurses, physician assistants, and physicians, we always want
to provide high-quality, evidence-based care. We do this in
an incredibly challenging and demanding environment. All
of our patients deserve our best; patients with SCD are no
exception.
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In this issue of the Journal of Emergency Nursing, Vardan-
jani et al1 report the findings of a rigorous umbrella review
of 1 meta-analysis and 4 systematic reviews, which include
a total of 70 studies that describe the impact of family pres-
ence on patients, families, providers, and clinical care pro-
cesses regarding resuscitations and invasive procedures.
This review of reviews concluded that family presence may
benefit the people involved and does not have a negative
impact on these individuals or on the clinical care pro-
cesses. The included meta-analysis noted that family pres-
ence did not affect adult or pediatric clinical outcomes and
may improve family psychological outcomes.1,2 The 4 sys-
tematic reviews noted that parents desire the option of

family presence; family presence is helpful to the child,3

parent, and staff and does not cause additional psychologi-
cal trauma; most families who were present during a resus-
citation/invasive procedure would recommend being
present to other parents; family presence provided a sense
of control during the event and improved coping after the
event while also dispelling doubts about the resuscitation/
procedure; parental presence is associated with decreased
behavioral disturbances after discharge and no differences
in care processes4; parents prefer to have the choice to be
present5; and family members of adult patients noted
strong preferences for presence across multiple countries/
cultures.6

In this commentary, we aim to provide guidance on
the implementation of family presence in emergency
departments, with a specific focus on pediatric resuscita-
tions. Giving parents the option to be present during resus-
citations and invasive procedures has become the norm in
the approximately 500 pediatric emergency departments
where resuscitations occur daily to weekly.7 In pediatric
emergency departments, family presence is often supported
by training of staff before resuscitations and by a diverse
group of practitioners—nurses, physicians, technicians,
social workers, child life specialists, and chaplains—who
are available to support families during resuscitations.
However, for family presence to occur during most of the
pediatric resuscitations in the United States, this practice
must become standard in the more than 4500 general
emergency departments where most of the total pediatric
resuscitation events occur.7 Of note, there are several chal-
lenges to implementing family presence during pediatric
resuscitations in general emergency departments. Staff in
these general emergency departments concurrently care for
children and adults and often have limited access to pediat-
ric-specific training. In addition, in many general emer-
gency departments, pediatric resuscitations occur as
infrequently as once every 5 years, giving staff limited
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opportunity to practice family presence. And although
institution- and provider-level awareness and acceptance of
family presence has grown remarkably—with half of gen-
eral emergency departments having family-centered care
policies for children8—staff in general emergency depart-
ments report concerns related to insufficient staffing to
support families, a lack of space, and the potential negative
effects on the providers as barriers to family presence.9 Fur-
thermore, implementation of pediatric evidence-based
practices such as family presence is challenging in general
emergency departments owing to the competing demands
of efforts focusing on the more common adult patient pop-
ulation.

The first step in implementing family presence during
pediatric resuscitations is to create a culture where staff are
comfortable honoring and supporting a family’s decision to
enter or not to enter the resuscitation room. Staff education
and training for family presence should include the princi-
ples of patient- and family-centered care (PFCC) and
trauma-informed care (TIC). PFCC is care that emphasizes
respect for patient and family perspectives and encourages
patient and family participation in care and decision

making.10 Related to family presence, this may include
parents communicating with the patient verbally about
their care; touching the patient; and/or communicating
with, or observing, the care team.11 TIC, a closely related
concept, refers to providing health care in a way that mini-
mizes the potential for current or ongoing psychological
trauma or posttraumatic stress related to illness, injury, or
treatment experiences.12 PFCC and TIC are complemen-
tary concepts (Figure); each is associated with improved
health outcomes and better patient and family experience.

Without clearly defined practices or assessment met-
rics, it is difficult to train teams to provide optimal PFCC
and TIC, and there is a high likelihood of significant inter-
provider variability in clinical practice. Developing granu-
lar, evidence-based practices with clinical tools related to
PFCC and TIC will improve psychological outcomes for
patients, their families, and their providers after pediatric
resuscitations. The current American Academy of Pediat-
rics/American College of Emergency Physicians/Emer-
gency Nurses Association guidelines recommend family
presence during pediatric resuscitation and procedures and
highlight the “development of a compendium of best

FIGURE

Elements of patient- and family-centered care and trauma-informed care. (Used with permission of the Center for Pediatric Traumatic Stress.)
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practices” as a needed area of research.13 Two recent inter-
national surveys demonstrated that ED physicians, nurses,
emergency medical technicians, paramedics, and other
health staff commonly expressed interest in education and
training on this topic, but few providers had received any
formal education in specific skills.14,15 In the current cli-
mate of growing awareness and provider acceptance, it is
important to move beyond general policies and mere fam-
ily presence; it is time to assess and improve specific family
presence as well as PFCC and TIC practices within pediat-
ric resuscitations in all emergency departments.

Our team has created a comprehensive set of resources
and an online training module to support general emergency
departments in implementing family presence, PFCC, and
TIC. This work was funded by an Emergency Medical Serv-
ices for Children Targeted Issues grant.16 We developed a
framework describing specific provider PFCC/TIC behav-
iors/best practices that are practical and feasible during pedi-
atric resuscitations in all emergency departments (Family-
Centered and Trauma-Informed Support [FACETS] of
pediatric resuscitation). FACETS breaks down these behav-
iors into 6 domains that can be leveraged into individual
core competency categories for training. The domains
include (1) sharing information with the patient and family,
(2) promoting family involvement in care/decisions, (3)
addressing family needs/family distress, (4) addressing the
child’s distress (pain and emotional distress), (5) promoting
effective emotional support for the child, and (6) establishing
developmental and cultural competence.

An observational checklist for pediatric resuscitation
based on FACETS was developed in a 3-step process:

1. A literature review demonstrated a paucity of spe-
cific instructions for providers regarding effective
practices (eg, an evidence-based clinical guideline
was published by Farah et al17) and limited existing
instruments designed to analyze providers’ family
presence/PFCC/TIC behaviors.

2. An expert panel comprising specialists in pediatric
emergency medicine, nursing, critical care, behav-
ioral science, traumatic stress, and pediatric psy-
chology identified 33 discrete provider behaviors
across the aforementioned 6 comprehensive
domains of PFCC/TIC.

3. A review of 26 pediatric resuscitation videos identi-
fied 38 additional discrete provider behaviors.
These behaviors were distilled and organized to
create an observational checklist that can be used
in quality improvement efforts and can be freely
downloaded by clicking on the internet link in the
corresponding reference.18

The culmination of our work was the development of
a 1-hour online FACETS training module for training staff
of general emergency departments. We are currently ana-
lyzing data from a randomized clinical trial
(NCT03640520) evaluating the efficacy of this online
training module in improving individual providers’ knowl-
edge and confidence in the practice of FACETS, assessed
through questionnaires and assessment of the teams’ clini-
cal performance during a set of simulated pediatric resusci-
tations. The FACETS training will be available on our
website for public use at the corresponding internet address
in the reference list19 in the fall of 2021.

In future research we hope to engage patients/survivors
and family members with lived experiences in our efforts to
continue to develop and implement FACETS. Another
article in this issue by Douma et al20 describes a survivor-
and family-led scoping review protocol to inform our
understanding of the care needs of families experiencing
cardiac arrest care. With the publication of 2 articles on
family presence in this issue of the journal, we are excited
to shift this field of research from “if” family presence
should be implemented in emergency departments during
pediatric resuscitations to “how” to implement family pres-
ence through robust training and quality improvement
programs.

Acknowledgments

The authors would like to thank Julia Price, Kristen
Kohser, Anisha Khaitan, Charmin Gohel, Marcie Gawel,
Maricar Diaz, and Vinay Nadkarni for their contributions
to this project.

Author Disclosures

Conflicts of interest: none to report.
This project was supported by the Health Resources

and Services Administration, Maternal and Child Health
Bureau, and Emergency Medical Services for Children Tar-
geted Issues grant program (grant number: H34MC30230;
$824,293; https://emscimprovement.center/programs/
grants/111/pennsylvania-targeted-issue-20160901-
20210831-advancing-family-centered-care-and-quality-
self-assessment-for-pediatric-resuscitation-readiness/). This
information or content and conclusions are those of the
authors and should not be construed as the official position
or policy—nor should any endorsements be inferred—of
the Health Resources and Services Administration, Depart-
ment of Health and Human Services, or the United States
government.

Auerbach et al/INVITED COMMENTARY

September 2021 VOLUME 47 � ISSUE 5 WWW.JENONLINE.ORG 691

https://emscimprovement.center/programs/grants/111/pennsylvania-targeted-issue-20160901-20210831-advancing-family-centered-care-and-quality-self-assessment-for-pediatric-resuscitation-readiness/
https://emscimprovement.center/programs/grants/111/pennsylvania-targeted-issue-20160901-20210831-advancing-family-centered-care-and-quality-self-assessment-for-pediatric-resuscitation-readiness/
https://emscimprovement.center/programs/grants/111/pennsylvania-targeted-issue-20160901-20210831-advancing-family-centered-care-and-quality-self-assessment-for-pediatric-resuscitation-readiness/
https://emscimprovement.center/programs/grants/111/pennsylvania-targeted-issue-20160901-20210831-advancing-family-centered-care-and-quality-self-assessment-for-pediatric-resuscitation-readiness/


REFERENCES
1. Vardanjani AE, Golitaleb M, Abdi K, et al. The effect of family presence

during resuscitation and invasive procedures in patients and families:
an umbrella review. J Emerg Nurs. 2021;47(5):752-760. https://doi.org/
10.1016/j.jen.2021.04.007

2. Oczkowski SJ, Mazzetti I, Cupido C, Fox-Robichaud AE. The offering
of family presence during resuscitation: a systematic review and meta-
analysis. J Intensive Care. 2015;3:41. https://doi.org/10.1186/s40560-
015-0107-2

3. McAlvin SS, Carew-Lyons A. Family presence during resuscitation and
invasive procedures in pediatric critical care: a systematic review. Am J
Crit Care. 2014;23(6):477-485. https://doi.org/10.4037/ajcc2014922

4. Piira T, Sugiura T, Champion GD, Donnelly N, Cole AS. The role of
parental presence in the context of children’s medical procedures: a sys-
tematic review. Child Care Health Dev. 2005;31(2):233-243. https://
doi.org/10.1111/j.1365-2214.2004.00466.x

5. Dingeman RS, Mitchell EA, Meyer EC, Curley MA. Parent presence
during complex invasive procedures and cardiopulmonary resuscitation:
a systematic review of the literature. Pediatrics. 2007;120(4):842-854.
https://doi.org/10.1542/peds.2006-3706

6. Paplanus LM, Salmond SW, Jadotte YT, Viera DL. A systematic review
of family witnessed resuscitation and family witnessed invasive proce-
dures in adults in hospital settings internationally - part I: perspectives of
patients and families. JBI Libr Syst Rev. 2012;10(32):1883-2017.
https://doi.org/10.11124/01938924-201210320-00001

7. McGahey-Oakland PR, Lieder HS, Young A, Jefferson LS. Family expe-
riences during resuscitation at a children’s hospital emergency depart-
ment. J Pediatr Health Care. 2007;21(4):217-225. https://doi.org/
10.1016/j.pedhc.2006.12.001

8. Gausche-Hill M, Ely M, Schmuhl P, et al. A national assessment of pedi-
atric readiness of emergency departments. JAMA Pediatr. 2015;169
(6):527-534. Published correction appears in JAMA Pediatr. 2015;169
(8):791. http://doi.org/10.1001/jamapediatrics.2015.138

9. Sak-Dankosky N, Andruszkiewicz P, Sherwood PR, Kvist T. Integrative
review: nurses’ and physicians’ experiences and attitudes towards
inpatient-witnessed resuscitation of an adult patient. J Adv Nurs.
2014;70(5):957-974. https://doi.org/10.1111/jan.12276

10. Davidson JE, Powers K, Hedayat KM, et al. Clinical practice guidelines
for support of the family in the patient-centered intensive care unit:
American College of Critical Care Medicine Task Force 2004-2005.
Crit Care Med. 2007;35(2):605-622. https://doi.org/10.1097/01.
CCM.0000254067.14607.EB

11. Kokorelias KM, Gignac MAM, Naglie G, Cameron JI. Towards a
universal model of family centered care: a scoping review. BMC
Health Serv Res. 2019;19(1):564. https://doi.org/10.1186/s12913-
019-4394-5

12. Substance Abuse and Mental Health Services Administration. National
Guidelines for Behavioral Health Crisis Care Best Practice Toolkit.
Accessed July 15, 2021. http://www.samhsa.gov/sites/default/files/
national-guidelines-for-behavioral-health-crisis-care-02242020.pdf

13. Dudley N, Ackerman A, Brown KM, et al. Patient- and family-centered
care of children in the emergency department. Pediatrics. 2015;135(1):
e255-e272. https://doi.org/10.1542/peds.2014-3424

14. Alisic E, Hoysted C, Kassam-Adams N, et al. Psychosocial care for
injured children: worldwide survey among hospital emergency depart-
ment staff. J Pediatr. 2016;170:227-233.e1-e6. http://doi.org/10.1016/
j.jpeds.2015.10.067

15. Kassam-Adams N, Rzucidlo S, Campbell M, et al. Nurses’ views and cur-
rent practice of trauma-informed pediatric nursing care. J Pediatr Nurs.
2015;30(3):478-484. https://doi.org/10.1016/j.pedn.2014.11.008

16. Emergency Medical Services for Children Innovation and Improvement
Center. Targeted issues (TI). Accessed July 15, 2021. https://emscim
provement.center/programs/issues/

17. Farah MM, Thomas CA, Shaw KN; Children’s Hospital of Philadelphia.
Evidence-based guidelines for family presence in the resuscitation room:
a step-by-step approach. Pediatr Emerg Care. 2007;23(8):587-591.
https://doi.org/10.1097/PEC.0b013e318131e482

18. Health Care Toolbox. Observation checklist - pediatric resuscitation.
Accessed July 12, 2021. https://www.healthcaretoolbox.org/observation-
checklist-pediatric-resuscitation

19. Welcome to SAVE-PEDS. Accessed July 12, 2021. https://savepeds.org
20. Douma M, Ali S, Bone A, et al. The needs of families during cardiac

arrest care: a survivor- and family-led scoping review protocol. J Emerg
Nurs. 2021;47(5):778-788. https://doi.org/10.1016/j.jen.2021.02.006

INVITED COMMENTARY/Auerbach et al

692 JOURNAL OF EMERGENCY NURSING VOLUME 47 � ISSUE 5 SEPTEMBER 2021

https://doi.org/10.1016/j.jen.2021.04.007
https://doi.org/10.1016/j.jen.2021.04.007
https://doi.org/10.1186/s40560-015-0107-2
https://doi.org/10.1186/s40560-015-0107-2
https://doi.org/10.4037/ajcc2014922
https://doi.org/10.1111/j.1365-2214.2004.00466.x
https://doi.org/10.1111/j.1365-2214.2004.00466.x
https://doi.org/10.1542/peds.2006-3706
https://doi.org/10.11124/01938924-201210320-00001
https://doi.org/10.1016/j.pedhc.2006.12.001
https://doi.org/10.1016/j.pedhc.2006.12.001
http://doi.org/10.1001/jamapediatrics.2015.138
https://doi.org/10.1111/jan.12276
https://doi.org/10.1097/01.CCM.0000254067.14607.EB
https://doi.org/10.1097/01.CCM.0000254067.14607.EB
https://doi.org/10.1186/s12913-019-4394-5
https://doi.org/10.1186/s12913-019-4394-5
http://www.samhsa.gov/sites/default/files/national-guidelines-for-behavioral-health-crisis-care-02242020.pdf
http://www.samhsa.gov/sites/default/files/national-guidelines-for-behavioral-health-crisis-care-02242020.pdf
https://doi.org/10.1542/peds.2014-3424
http://doi.org/10.1016/j.jpeds.2015.10.067
http://doi.org/10.1016/j.jpeds.2015.10.067
https://doi.org/10.1016/j.pedn.2014.11.008
https://emscimprovement.center/programs/issues/
https://emscimprovement.center/programs/issues/
https://doi.org/10.1097/PEC.0b013e318131e482
https://www.healthcaretoolbox.org/observation-checklist-pediatric-resuscitation
https://www.healthcaretoolbox.org/observation-checklist-pediatric-resuscitation
https://savepeds.org
https://doi.org/10.1016/j.jen.2021.02.006


Reproduced with permission of copyright owner. Further reproduction
prohibited without permission.



C A S E R E V I E W

TAGGEDH1CESAREAN SCAR ECTOPIC PREGNANCY: A CASE

REPORT TAGGEDEND

Authors: Amber Adams, DNP, RN, CEN, and Melissa Thompson, APRN, FNP-C, Beaumont, Texas

NCPD Earn Up to 10 Hours. See page 827.

Contribution to Emergency Nursing Practice

� The current literature on cesarean scar pregnancy indi-
cates that it is a relatively new type of ectopic preg-
nancy that is related to an increasing number of
cesarean deliveries.

� This article contributes by providing evidence-based
recognition, treatment, and clinical risk factors of a
patient presenting with a cesarean scar pregnancy.

� Key implications for emergency nursing found in this
article are: Pregnant patients with a history of a cesar-
ean delivery must be evaluated for cesarean scar preg-
nancy. Cesarean scar pregnancy must be rapidly
identified and treated to preserve fertility and reduce
the chances of life-threatening maternal complications.
Emergency nurses with knowledge of factors leading
to cesarean scar pregnancy can promote positive
patient outcomes.

Abstract

Background: A cesarean scar pregnancy is a rare, life-threaten-
ing obstetric emergency. Early recognition and prompt treatment of
cesarean scar pregnancy is essential because of the risk for long-
term reproductive complications associated with this condition.

Case Presentation: A 33-year-old gravida 6 para 5 female
presented to the emergency department with pain to the

suprapubic area. Following assessment and diagnostic testing,
she was diagnosed with a cesarean scar pregnancy. The
patient was admitted to the women’s services department
where she received a multidose regimen of methotrexate. The
patient was discharged home, and no further surgical interven-
tions were necessary. Two months after her visit to the emer-
gency department, the patient has not had any complications
related to the cesarean scar pregnancy.

Conclusion: This manuscript outlines the case of a patient
presenting to the emergency department with a cesarean scar
pregnancy that was promptly recognized and treated. It is
important for emergency nurses to quickly recognize the risk
factors and clinical presentation of a cesarean scar pregnancy
to reduce maternal morbidity and mortality.

Key words: Case report; Cesarean scar pregnancy; Emergency
nursing; Cesarean section; Pregnancy; Cesarean delivery

Introduction

Obstetric conditions are one of the most common com-
plaints among patients presenting to emergency depart-
ments in the United States.1 Pregnant patients are at an
increased risk of experiencing a medical emergency related
to pregnancy complications. A serious but rare pregnancy
complication is cesarean scar pregnancy (CSP). Patients
diagnosed with CSP are becoming increasingly more com-
mon because of the frequency of cesarean deliveries com-
bined with improved diagnostic technology. Therefore,
emergency nurses must be able to quickly recognize a CSP
and provide rapid interventions to reduce maternal mor-
bidity and mortality.

Case Report

A 33-year-old gravida 6 para 5 female presented with a
chief complaint of abdominal pain. The patient’s history
revealed no previous medical problems or medical diagno-
sis. The patient reported no home medications, no aller-
gies, and a past surgical history of a cesarean delivery. She
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reported that she was pregnant and that her last menstrual
period was approximately 6 weeks earlier. Initial vital signs
were as follows: blood pressure: 119/73; heart rate: 96
BPM, temperature 37.3 °C (99.2 °F) orally; and a pulse
oximetry reading of 100% on room air.

On arrival, the patient reported that she was sent from
an outpatient clinic to the emergency department for fur-
ther evaluation following an abnormal ultrasound. A thor-
ough physical examination revealed the patient to be
awake, alert, and oriented to person, place, and time, with
a Glasgow Coma Score of 15. The patient was calm and
cooperative. The patient reported intermittent and cramp-
ing pain to her suprapubic area with no other symptoms.
Her abdomen appeared normal with bowel sounds present
in all 4 quadrants. The patient denied any vaginal discharge
or vaginal bleeding. A pelvic exam revealed a closed cervical
os with no evidence of bleeding, inflammation, or tender-
ness. The fundal height was not assessed because of the
early gestational age.

Laboratory tests performed included a urinalysis, com-
plete blood count, serum chemistry, quantitative human
chorionic gonadotropin (hCG) level, and a blood type and
screen. Pertinent lab results included a hemoglobin of
9.8 g/dL, hematocrit of 32.5%, and a hCG level of
7027 mIU/mL. Diagnostic testing consisted of an obstetric
ultrasound. The ultrasound detected an intrauterine gesta-
tional sac with a fetal pole and active cardiac motion with a
gestational age of 5 weeks and 6 days. However, the gesta-
tional sac was malpositioned and located within a cesarean
delivery scar superior and anterior to the endocervical canal.
Based on the results, the patient was diagnosed with a CSP.

The obstetrician on call requested that the patient be
discharged and established an outpatient appointment with
the patient scheduled for the following day. On assessment
in the obstetrics and gynecology clinic the next day, the
obstetrician sent the patient back to the emergency depart-
ment. During her second visit to the emergency depart-
ment, a repeat ultrasound was performed, which displayed
an unruptured CSP. The emergency nurse administered an
initial dose of intramuscular methotrexate. She was then
admitted inpatient to the women’s services department to
receive a multidose regimen of methotrexate.

Following methotrexate administration, the patient’s fol-
low-up obstetric ultrasound detected an intrauterine gesta-
tional sac with no cardiac activity. Following discharge from
the hospital, the patient was closely monitored outpatient by
the obstetrician to ensure that she was able to pass all products
of conception without the need for surgical intervention. No
further medical or surgical interventions were required. Two
months after the visit to the emergency department, the
patient has not had any complications related to the CSP.

Discussion

CSP is an uncommon complication of pregnancy that occurs
when the gestational sac is implanted in the myometrium at
the exact scar site of a previous cesarean delivery.2 A CSP is a
relatively new type of ectopic pregnancy that is related to an
increasing number of cesarean deliveries.3 Rapid intervention
and treatment of a CSP is associated with improved maternal
prognosis. Therefore, it is important to evaluate and screen
pregnant patients with a history of a cesarean section.3

CSP most commonly presents in the first trimester,
although second trimester diagnoses have been reported.4

Signs and symptoms of a CSP will vary depending on the
severity and duration of the condition.3,4 One-third of
women are asymptomatic at the time of diagnosis.4 Symp-
toms of a CSP include abdominal pain, pelvic pain, and pain-
less vaginal bleeding.5 Patients with a ruptured CSP may
present with signs and symptoms of hypovolemic shock.4

Risk factors for CSP include a maternal age of older
than 35 years, gravidity higher than 3 (especially gravidity
higher than 5), history of a cesarean delivery performed at
a rural facility, and an interval of less than 5 years (espe-
cially <2 years) between the current pregnancy and a previ-
ous cesarean delivery.6 Although a cesarean delivery is a
prerequisite to the development of CSP, it is uncertain if
the number of previous cesarean deliveries further increases
the risk.4 There is evidence to suggest that the indication
for prior cesarean deliveries may be a risk factor for CSP.4

Patients requiring a cesarean delivery because of a breech
fetal presentation are more likely to experience a CSP.4

The gold standard for diagnostic imaging to diagnose
CSP is a transvaginal ultrasound.7 Grayscale combined
with color Doppler ultrasound imaging are recommended
for CSP diagnosis.4 Transvaginal ultrasound combined
with an abdominal ultrasound with a full maternal bladder
can help visualize the uterus in relation to the gestational
sac and bladder.4 One challenge in the diagnosis of CSP is
distinguishing the condition from other pregnancy compli-
cations that may appear similar on ultrasound, such as cer-
vical ectopic pregnancies, spontaneous abortions in transit,
or low implantation of an intrauterine pregnancy.4

Treatment and management of CSP is based on the
severity and duration of the condition. However, optimal
treatment is not known at this time and is typically a com-
bination of surgical, medical, and minimally invasive thera-
pies.4 Treatment modalities include surgical interventions,
such as laparotomy, open abdominal surgery, transvaginal
surgery, and curettage.4 Administration of intragestational
injection of methotrexate or potassium chloride without
surgical intervention are also effective treatment options.2,4

Systemic methotrexate treatment was found to be the least
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effective treatment method in literature.8 If left untreated,
CSP complications include uterine rupture, maternal hem-
orrhage, hypovolemic shock, disseminated intravascular
coagulation, and maternal death.7 Undiagnosed CSP can
result in a potential loss of fertility if complications necessi-
tate a hysterectomy.5

Nursing Considerations

It is important for the emergency nurse to follow safe
handling precautions if methotrexate is ordered, because
this is a cytotoxic drug.9 Personal protective equipment for
hazardous drugs should be worn when administering meth-
otrexate. This includes a protective gown, double chemo-
therapy-safe gloves, and eye/face protection.10 Patient
teaching following methotrexate administration should
include: limit alcohol intake to reduce the risk of liver
injury, increase fluid intake and avoid nonsteroidal anti-
inflammatory drugs to reduce the risk of kidney damage,
avoid folate in vitamin supplements and foods, and avoid
prolonged exposure to sunlight.10 Patients should be
instructed to seek treatment immediately if they develop
any type of rash or skin condition following administra-
tion, which can be indicative of methotrexate-induced
cutaneous toxicity, an emergent medical condition.10

Patients that receive nonsurgical treatment should be
instructed to undergo repeat ultrasound surveillance and beta-
hCG level monitoring following discharge.11 In addition to
medication and follow-up teaching, patient teaching should
include information on seeking emotional support, because a
pregnancy loss can increase the risk of depression.11 Patients
should be instructed to follow up closely with their obstetri-
cian before attempting to conceive again.11

Conclusion

To promote optimal patient outcomes, the emergency nurse
should be knowledgeable about the clinical presentation and
risk factors of a CSP. Recognizing the condition and quickly
intervening can salvage fertility and decrease the occurrence
of further maternal complications and mortality.
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Contribution to Emergency Nursing Practice

� The purpose of this quality improvement project was to
design, implement, and evaluate feasibility of an ED-
specific evidence-based tool with intervention guide-
lines to standardize the proactive assessment of, and
intervention with, agitated/aggressive patients in the
emergency department.

� A standardized assessment tool should capture better
documentation of patients’ behavior changes involved
in aggressive/violent events and reduce restraints. The
primary outcome of this quality improvement project
was an increase in overall documentation of escala-
tions and de-escalations over time after Emergent Doc-
umentation Aggression Rating Tool implementation.

� Key implications for emergency nursing practice based on
this project are that the Emergent Documentation Aggres-
sion Rating Tool helped to refocus to a proactive practice
and that the tool was feasible for assisting nursing staff to
recognize early indicators of agitation/aggression and apply
pre-emptive interventions in the emergency department.

Abstract

Introduction: Workplace violence is prevalent in the emer-
gency department, putting patients and staff at risk for harm. An
ED-specific standardized tool is needed to promote a consistent
assessment process to strengthen documentation of escalating
patient behaviors, give justification for de-escalating interven-
tions, and reduce restraints. The purpose of this project was to
design, implement, and evaluate feasibility of an ED-specific tool
to help nurses proactively identify and intervene with patients’
escalating behaviors, capture better documentation of aggres-
sive/violent patient events, and reduce restraint usage.

Methods: A quality improvement design was used. The Emer-
gent Documentation Aggression Rating Tool was constructed by
combining evidence-based behavioral cues for potential aggres-
sion/violence with observed behaviors and successfully imple-
mented interventions in patients. Nurses were trained on how
to use the tool to rate patients’ behaviors and take necessary
action. Chart data were collected from August 2018 to Decem-
ber 2019 at a Midwestern suburban hospital emergency depart-
ment. Chart audits and just-in-time education were conducted
after implementation. Survey data were collected to evaluate
nurses’ perception of the tool’s usefulness.

Results: Use of the novel Emergent Documentation Aggres-
sion Rating Tool increased over time (67.36% in Quarter 3
2018 to 97.55% in Quarter 4 2019). After Emergent Documen-
tation Aggression Rating Tool implementation, visual inspec-
tion of the time series indicated a decrease in percent
restraints, and there was an overall increase in documented
escalations de-escalations over time. The patients that esca-
lated most frequently had diagnoses of alcohol use, suicidal
ideations, pain-related complaints, or mental health issues.

Conclusion: The Emergent Documentation Aggression Rating
Tool was feasible for emergency nurses to proactively identify
and intervene with patients at risk for aggression/violence.

Key words: Violence in the ED; Aggression in the ED; Emergent
Documentation Aggression Rating Tool; Emergency department;
Nurses; Workplace violence
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Introduction

PROBLEM DESCRIPTION

Workplace violence (WPV) affects patient and employee
safety, affects physical and psychological well-being, and
contributes to the rising cost of health care.1 Frequent acts
of violence in the workplace can lead to decreased work
productivity,2 increased risk for medical errors,1 incident-
related dissatisfaction,3 and professional attrition.1 Emer-
gency nurses experience more patient- and visitor-related
verbal and physical assaults than non-ED nurses.2,4

Patient/family risk factors that may precipitate violence
toward ED staff include mental health issues and misuse of
alcohol or drugs.4,5 Regardless of the cause, aggressive/vio-
lent events in the emergency department create an immedi-
ate safety risk for everyone involved. Patient-centered
approaches are needed to ensure patient safety in these sit-
uations.

LOCAL PROBLEM

In 2016, internal chart audits revealed that the number of
documented aggressive/violent patient events did not accu-
rately reflect the number of actual events. Research has
shown that such events often go unreported.1,3,4,6,7 Our
emergency nurses did not always report aggressive incidents
because of the assumption that it is a typical part of the job,
a sentiment we also noted in the literature.6-8 Moreover,
the audits identified inconsistent nursing documentation
of aggressive/violent events including restraints. Rapid
identification and de-escalation of patients’ escalating
behaviors are essential to avoid aggressive/violent events
and restraint usage. We determined that an ED-specific
tool was needed to promote proactive assessment that
strengthens documentation of escalating behaviors and
gives justification for interventions to avoid aggressive/vio-
lent events.

AVAILABLE KNOWLEDGE

A literature search for an ED-specific tool revealed that,
although aggression assessment tools have been studied in
other patient populations,9-12 they were not practical for
the ED environment. One assessment tool (Dynamic
Appraisal of Situational Aggression [DASA]), previously
validated in psychiatric inpatient settings, was recently
studied in behavioral health patients in the emergency
department.13 The researchers found a significant associa-
tion between the DASA scores and the likelihood for
aggression/violence in ED patients with behavioral health

problems.13 However, the aggressive patients examined
were only those with behaviors that led to physical or
chemical restraints.

Few ED-specific assessment tools were identified in
the literature,14-16 and 1 of them requires knowledge of the
patient’s history of violence.14 Emergency nurses often
have little time to search the medical record pre-emptively
for the patient’s history of violence. Additionally, although
the Australian violence assessment frameworks15,16 identify
behavioral cues that predict violence in patients with an
unknown history, they do not include embedded de-escala-
tion interventions for agitated/aggressive behaviors. To our
knowledge, there were no existing standard protocols
or validated tools that combined behavioral assessment
with recommended interventions to help de-escalate ED
patients.

RATIONALE

The Centers for Medicare and Medicaid Services (CMS)
requires objective measurable assessments and least restric-
tive interventions to de-escalate aggressive behaviors and
minimize restraint usage. A novel ED-specific assessment
tool with embedded proactive interventions could meet the
CMS requirements. Moreover, a standardized tool should
capture better nursing documentation of aggressive/violent
events, including escalations and de-escalations, and reduce
restraint usage.

SPECIFIC AIMS

The purpose of this project was to design, implement, and
evaluate the feasibility of an ED-specific assessment tool to
help nurses rapidly identify escalating patient behaviors
and implement recommended interventions.

Methods

DESIGN

A quality improvement (QI) design was used. The Saint
Luke’s Health System Institutional Review Board deemed
the project as exempt from review because it was QI (pro-
tocol number The Saint Luke’s Health System -20-173).

CONTEXT

This QI project took place in a 23-bed emergency depart-
ment within a 160-bed hospital that offers 20 specialized
health care services, including ST-elevation myocardial
infarction and stroke care. The hospital belongs to a large
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Midwestern health system, which consists of 18 area hospi-
tals and several primary and specialty care practices. There
were 29.70 full time employee emergency nurses at the
project site. In July 2019, the health system announced
plans to permanently close the emergency department of 1
of its behavioral health hospitals in closest proximity to our
emergency department on October 31, 2019.

INITIAL INTERVENTION DEVELOPMENT

Three nurses from the emergency department formed a QI
team in 2017 to develop an evidence-based behavioral assess-
ment tool with intervention guidelines. The QI team con-
structed the new tool by combining behavioral cues for
potential aggression/violence from the literature15−18 with
additional behaviors (eg, alcohol/substance intoxication)5,18,19

and evidence-based interventions5,20,21 that have been suc-
cessful with our own patients. Chart audits helped to identify
behaviors and characteristics exhibited by aggressive and/or
violent patients and patients who required restraints to inform
our intervention development.

During the initial tool development, with input from
several ED physicians and nurses, and the ED Director, we
classified specific behaviors based on their level of aggres-
sion/violence and placed them into 5 categories (levels):
(1) nonthreatening (early indicators),5,14-16,18 (2) signs of
aggression,5,14-16,18,19 (3) beginning of aggression,16 (4)
escalating aggression with no physical contact, including
spitting and biting objects (eg, clothes, blankets, or
bedrail), and (5) danger to self and others (eg, aggressive
actions directed at others).

We integrated pre-emptive intervention suggestions
into each behavior level, on the basis of evidence,20,21 cur-
rent hospital policies, and our own experience with success-
ful de-escalating interventions. Nurses were able to make
clinical judgments about which of the recommended inter-
ventions to implement at each behavior level. In addition,
they could decide to implement interventions from lower
behavior levels that might further benefit the patient.

Level 1 interventions included verbal de-escalation20

by explaining what to expect during the ED visit, silent
observation by nursing staff, attempt to distract or redi-
rect,20 and increase frequency of staff rounds. Level 2 inter-
ventions included establishing a verbal behavioral
agreement with the patient regarding the behavior; increas-
ing the frequency of nursing rounds; orienting or redirect-
ing the patient to reality20; reassigning the room for
optimal observation20; informing the physician/licensed
independent provider (LIP), charge nurse, and supervisor
of patient’s escalating behavior; contacting security5,21 to
wand with a portable metal detector and/or search the

patient for weapons in accordance with internal hospital
policy and secure belongings as needed; and crisis interven-
tion response team (CIRT) presence when appropriate.21

Level 3 interventions included using security/supervi-
sor/charge nurse and/or CIRT21 as mediators, modifying
the patient’s environment, and consulting the physician/
LIP who may order close observation.20 Level 4 interven-
tions included one-on-one patient care,20 consulting the
physician/LIP for possible medication orders,20 and acti-
vating the CIRT internal policy. Level 5 interventions
included activating the CIRT internal policy and consult-
ing the physician/LIP for medication and/or restraint
interventions.20

The tool was named Emergent Documentation
Aggression Rating Tool (EDART). Figure 1 displays an
example of behaviors and corresponding interventions con-
tained in the original assessment tool.

INITIAL INTERVENTION IMPLEMENTATION

Implementation of the EDART took place on August 6,
2018, and involved working closely with the Information
Technology Department to build the tool into the elec-
tronic medical record (EMR). All ED patients were
expected to have an EDART assessment. Once the
EDART was available in the EMR, we educated the emer-
gency nurses on its use and proper documentation. A staff
meeting was held to introduce the tool, discuss the details,
and answer questions. Additionally, we worked different
shifts as clinicians and subject matter experts to provide all
emergency nurses assistance and education as needed over
a 4-week period. We conducted periodic audits to evaluate
documentation using the EDART and provided just-in-
time education on an individual basis. During this phase,
we gathered informal verbal feedback over 5 day and night
shifts from fellow nurses as informants on ease-of-use and
any issues regarding interpretation of items on the tool.
This feedback informed intervention revision.

INTERVENTION REVISION

Examples of improvements made from the feedback
included adding 1) a timer, 2) another option to level 2,
and 3) “not applicable” response option. The automatic
timer reminded nurses to reassess the patient’s behaviors.
Because all patients were to be assessed at least on admis-
sion and discharge, nurses would get an EMR alert to com-
plete the EDART at these times. If the patient’s behaviors
began to escalate to a level over 2, the timer would alert the
nurse every 15 minutes to reassess and/or intervene more
often. Responding to the alert was optional based on the
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nurse’s clinical judgment and patient assessment. We
added an option for suicidal/homicidal ideation to level 2
and changed the wording from “alcohol/substance abuse”
to “alcohol/substance use.” We added EDART to the tri-
age and disposition sections of the EMR and replaced the
term “not applicable” with a 0 (calm) category.

STUDY OF THE INTERVENTION

We asked the nurses to complete an EDART for every
patient on admission and discharge and with any behavior
change while in the emergency department. As described

below, we collected electronic medical record (EMR) chart
data on the number of behavior escalations and de-escala-
tions documented during the ED visits. Additionally, we col-
lected EMR chart data on restraints applied during the
project period. After noting a spike in restraints in the third
quarter 2019, we reviewed the charts of the 10 patients who
were restrained that quarter.

DATA SOURCES

Data from August 8, 2018, to December 31, 2019, were
extracted from the EMR and imported into a Microsoft

FIGURE 1

Example of behaviors and corresponding interventions in the EDART Tool. EDART, Emergent Documentation Aggression Rating Tool; LIP, licensed independent pro-
vider; ETOH, ethanol alcohol.
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Excel (Microsoft Corp, Redmond, WA) spreadsheet version
2008 (Build #13127.21506) for analysis. Emergency nurses
were surveyed for feedback using a questionnaire designed
for the purposes of this project (online supplement). Data
from the nurses’ surveys were compiled and reviewed.

MEASURES

We calculated the percentage of patient visits that emer-
gency nurses documented using the EDART each quarter
from the EMR repository. We examined the percentage of
patients that escalated while in the emergency department
and the percentage of total discharge de-escalations per
quarter. Finally, we measured restraint usage per quarter
before and after EDART implementation.

ANALYSIS

The analytic data consisted of 32290 unique patients seen in
the emergency department during the specified time period,
with a total of 48 492 patient visits. Patients with more than

40 ED visits (major outlier range) were excluded from the
analysis as outliers. We labeled patient visits as undocumented
if the EDART was not opened or if behavior levels were not
documented during the visit. Percentage of documented and
undocumented visits were calculated per quarter. We mea-
sured the total number of escalations (movement from a lower
to higher behavior level during the ED visit) and discharge de-
escalations (movement from higher to lower behavior level at
discharge from the emergency department) per quarter. This
provided data on all the patients’ behavior changes while in
the emergency department. Restraint use before and after
EDART implementation was analyzed, and statistical signifi-
cance of these results was tested using a logistic interrupted
time series model with time, EDART implementation, and
an interaction term in the model. Finally, we identified the
10 most frequently presenting diagnoses in patients who had
the most escalations during the study time frame.

Results

The analytic data consisted of 32 290 unique patients seen
in the emergency department during the specified time

FIGURE 2

Percentage of patient visits documented with EDART tool in each quarter (total patient visits N = 48 492). Doc, documented; Undoc, undocumented; EDART, Emergent
Documentation Aggression Rating Tool; Undoc, undocumented; Q, quarter.
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period, with a total of 48492 patient visits. Nursing docu-
mentation using the EDART increased over time
(Figure 2); from 67.36% (3767/5592) of visits docu-
mented in third quarter 2018 to 97.55% (8804/9025) of
visits documented in fourth quarter 2019. There was a sig-
nificant difference between percent visits documented
using EDART in third quarter 2018 and fourth quarter
2019 (x2(1) = 260.8, P < .001).

After the implementation of the EDART, the total
number of escalations increased slightly (Figure 3), from
0.61% (23/3767) in Q3 2018 to 1.33% (117/8804) in
Q4 2019. The rate of discharge de-escalations increased
over time. In third quarter 2018, 1.3% (49/3767) of total
patient visits de-escalated by discharge, whereas 5.8%
(507/8804) of total visits de-escalated in fourth quarter
2019 (Figure 4).

Before the EDART was implemented in August 2018,
0.11% (48/42 202) of total patient visits were in restraints
over 5 quarters (Q3 2017-Q3 2018). After implementa-
tion, only 0.07% (29/40 566) of total patient visits were in
restraints over the next 5 quarters (Q4 2018-Q4 2019)
(Figure 5). The overall EDART effect on restraints,

however, was not statistically significant (logistic inter-
rupted time series model with time F=2.01, P = .13).

The most frequent 10 primary diagnoses for patients
who escalated during the study time frame included psy-
choactive substance use, suicidal ideations, alcohol-related
diagnosis, major depressive disorder, intentional/uninten-
tional poisoning, restlessness and agitation, disorientation,
anxiety disorder, and precordial pain (Figure 6).

Chart review of patients who were restrained in third
quarter revealed that 3 of the 10 patients arrived in the
emergency department already in restraints, 4 of the 10
presented with mental health issues, and 6 presented with
substance/alcohol use.

EMERGENCY NURSE SURVEY RESULTS

Unexpectedly, the health system announced plans to close
1 of the hospitals with an emergency department that had
been serving mental health patients in quarter 3 of 2019
(Figures 2-5). Three months after EDART implementa-
tion, we distributed paper surveys to all the nurses on day
and night shifts to solicit feedback on the tool. Thirty of

FIGURE 3

Percentage of patient encounters with documented escalation during the ED visit (total encounters with documented escalation N = 44 315). Q, quarter.
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FIGURE 4

Percentage of total discharge de-escalations documented during the ED visit (total encounters with documented de-escalation N = 44 333). Q, quarter.

FIGURE 5

Restraint usage per quarter before and after EDART. EDART, Emergent Documentation Aggression Rating Tool; Hosp, hospital; Admsn, admission; Q, quarter; Avg, average.
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48 completed surveys were returned. All 30 respondents
agreed that the EDART was easy to use. Twenty-eight
agreed that it increased their ability to offer early interven-
tions on the basis of the patient’s behaviors. Twenty-nine
felt that there was no need to add more behaviors to the
tool. Twenty-eight respondents indicated that the recom-
mended interventions in the tool were sufficient. Twenty-
nine felt that security benefited patient care, 30 agreed that
security helped with patient de-escalations, and 29
responded that security improved patient and staff safety.

Discussion

SUMMARY

Before implementing the EDART, nurses’ documentation
of behavior escalations preceding aggressive/violent events
was inconsistent. After implementation of the EDART in
the emergency department, its use and documentation of
aggressive events improved consistently over time. In third
quarter 2018, documentation was only 67.36%. However,
through audits and just-in-time education, documentation
using the EDART increased to 97.55% in fourth quarter
2019 (Figure 2). These were done by 2 members of the
project team who are emergency nurses and EDART sub-
ject matter experts. They compared EDART documenta-
tion numbers with the number of ED encounters,
identified who did not complete EDARTS, and
approached the nurses individually to discuss. They also
randomly reviewed charts to compare notes with EDART
scores and reviewed charts of patients who were restrained
to determine if the trajectory of the ED visit was accurately
reflected in the EDART scores.

Improvements to the tool based on feedback from staff
helped to increase EDART usage. Currently, audits and
education continue as needed.

As anticipated, visual inspection of the time series indi-
cated a slight increase in the number of escalations over time
(Figure 3). Similarly, the number of discharge de-escalations
appeared to increase slightly over time (Figure 4). As the
nurses became more familiar with the EDART, they began
to identify and document escalating behaviors proactively and
select recommended interventions to implement at the appro-
priate behavior levels. This was apparent in the slight increases
in escalations and discharge de-escalations over time.

On rare occasions, physical restraints may be needed
when interventions fail to de-escalate a patient who has
become an imminent threat to themself or others.
Although fewer restraints were applied after EDART
implementation, the reduction was not significant
(Figure 5). As noted in the results section, we observed a
spike in restraints in the third quarter 2019. Early in the
same quarter came the announcement of plans to perma-
nently close an emergency department of 1 of the health
system hospitals, which was in closest proximity to our
emergency department. We speculated the possibility that
this announcement might have led to an increase in
patients presenting to our emergency department with sub-
stance/alcohol use and mental health issues at risk of escala-
tion. We reviewed the charts of the 10 patients who were
restrained during that quarter. Four of the 10 patients pre-
sented with mental health issues, and 6 presented with sub-
stance/alcohol use. Three of the 10 patients arrived in the
emergency department already in restraints.

Results from this project comport with existing litera-
ture on ED-specific tools that prompt nurses to identify

FIGURE 6

Top 10 diagnoses in the emergency department with which patients most frequently escalated.
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behaviors at risk of escalating to aggression/violence.13-16

Like the DASA,13 the EDART provided a standardized
structure, enabling proactive identification and documen-
tation of behavior changes without requiring knowledge of
patients’ history of aggression/violence. The EDART tool
further enhanced assessment by leveling escalating behav-
iors and making recommendations for de-escalating inter-
ventions.

FUTURE TOOL DEVELOPMENT AND TESTING

We did not attempt to validate the EDART as part of this
project. Future studies should include usability testing
with the System Usability Scale.22 Additional research
should include structured content analysis with a validated
rating system23,24 and testing for predictive validity and
inter-rater reliability.23 Other researchers used a modified
Delphi technique, including calculation of content validity
index, to validate a pressure ulcer risk assessment tool.25 A
similar technique could be used to validate the EDART.

INTERPRETATION

The results of this project indicated that it was feasible for
emergency nurses to use EDART to identify and intervene
with patients at risk for aggression/violence. It captured all
types of patients and appropriately matched interventions
to the patients’ behavioral needs. Standardized documenta-
tion using the EDART provided evidence of the trajectory
of the patients’ behavior changes and interventions applied
during the ED visit.

In January 2019, the EDART was implemented at a
second hospital within the Health System and since then
has expanded to all emergency departments across the
health system. Leadership fully supported the expansion of
EDART.

LIMITATIONS

Although we saw an increase in documentation using the
EDART and documentation of behavior changes over
time, because of the complexity of the tool’s format, deter-
mining the most effective interventions at each behavior
level was beyond the scope of this project. The closure of
the emergency department of the system’s behavioral
health hospital close to our hospital may have affected the
results of this project.

Although the nurses’ survey responses after 3 months
with the EDART in place suggested that they found the

tool to be useful, this does not establish the tool’s utility.
Moreover, we did not examine the tool for its content, pre-
dictive validity and inter-rater reliability.

Implications for Emergency Nurses

The EDART addressed the need for a feasible ED-specific
assessment tool and helped to refocus to proactive practice.
This novel tool standardized the identification of at-risk
patients and provided pre-emptive interventions to de-esca-
late aggressive behaviors in the emergency department.
Thus, the EDART successfully matched appropriate inter-
ventions to each individual patient and served to capture
documentation of these.

Conclusion

We developed, implemented, and evaluated the feasibil-
ity of a novel tool (EDART) to standardize manage-
ment of aggressive/violent events. Through training,
just-in-time education, and incorporating staff feedback,
the use of EDART improved over time. Using the tool,
staff were able to proactively identify escalating behav-
iors and intervene with appropriate interventions to de-
escalate the patients. We observed slight increases
in escalations and de-escalations with the EDART.
Rigorous research is needed to evaluate the tool’s
usability and examine its content, predictive validity,
and inter-rater reliability. Additional research is recom-
mended to identify the most effective interventions at
each level.
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jen.2021.04.011.

REFERENCES
1. Occupational Safety and Health Administration (OSHA). Workplace vio-

lence in healthcare: understanding the challenge. Published 2015. Accessed
November 20, 2019. https://www.osha.gov/sites/default/files/OSHA3826.
pdf

2. Esmaeilpour M, Salsali M, Ahmadi F. Workplace violence against Ira-
nian nurses working in emergency departments. Int Nurs Rev. 2011;58
(1):130-137. https://doi.org/10.1111/j.1466-7657.2010.00834.x

3. Gates DM, Gillespie GL, Succop P. Violence against nurses and its
impact on stress and productivity. Nurs Econ. 2011;29(2):59-66.

4. Speroni KG, Fitch T, Dawson E, Dugan L, Atherton M. Incidence and
cost of nurse workplace violence perpetrated by hospital patients or
patient visitors. J Emerg Nurs. 2014;40(3):218-228. https://doi.org/
10.1016/j.jen.2013.05.014

5. Gillespie GL, Gates DM, Miller M, Howard PK. Workplace violence in
healthcare setting: risk factors and protective strategies. Rehabil Nurs.
2010;35(5):177-184. https://doi.org/10.1002/j.2048-7940.2010.
tb00045.x

6. Hogarth KM, Beattie J, Morphet J. Nurses’ attitudes towards the report-
ing of violence in the emergency department. Australas Emerg Nurs J.
2016;19(2):75-81. https://doi.org/10.1016/j.aenj.2015.03.006

7. Richardson SK, Grainger PC, Ardah MW, Morrison R. Violence and
aggression in the emergency department is under-reported and under-
appreciated. N Z Med J. 2018;131(1476):50-58.

8. Stene J, Larson E, Levy M, Dohlman M. Workplace violence in the
emergency department: giving staff the tools and support to report.
Perm J. 2015;19(2):e113-e117. https://doi.org/10.7812/TPP/14-187

9. Calow N, Lewis A, Showen S, Hall N. Literature synthesis: patient
aggression risk assessment tools in the emergency department. J Emerg
Nurs. 2016;42(1):19-24. https://doi.org/10.1016/j.jen.2015.01.023

10. Brown S, Langrish M. Evaluation of a risk assessment tool to predict vio-
lence behavior by patients detained in a psychiatric intensive care unit. J
Psychiatr Intensive Care. 2011;8(1):35-41. https://doi.org/10.1017/
S1742646411000264

11. Kim SC, Ideker K, Todicheeney-Mannes D. Usefulness of aggressive
behavior risk assessment tool for prospectively identifying violent
patients in medical and surgical units. J Adv Nurs. 2012;68(2):349-357.
https://doi.org/10.1111/j.1365-2648.2011.05744.x

12. Van de Sande R, Noord Hoorn E, Wierdsma A, et al. Association
between short-term structured risk assessment outcomes and seclusion.

Int J Ment Health Nurs. 2013;22(6):475-484. https://doi.org/10.1111/
inm.12033

13. Connor M, Armbruster M, Hurley K, Lee E, Chen B, Doering L. Diag-
nostic sensitivity of the dynamic appraisal of situational aggression to
predict violence and aggression by behavioral health patients in the emer-
gency department. J Emerg Nurs. 2020;46(3):302-309. https://doi.org/
10.1016/j.jen.2019.12.006

14. Sands N. An abc approach to assessing the risk of violence at triage. Aus-
tralas Emerg Nurs. 2007;10(3):107-113. https://doi.org/10.1016/j.
aenj.2007.05.002

15. Luck L, Jackson D, Usher K. STAMP: components of observable behav-
ior that indicate potential for patient violence in emergency departments.
J Adv Nurs. 2007;59(1):11-19. https://doi.org/10.1111/j.1365-
2648.2007.04308.x

16. Wilkes L, Mohan S, Luck L, Jackson D. Development of a violence tool
in the emergency hospital setting. Nurse Res. 2010;17(4):70-82. https://
doi.org/10.7748/nr2010.07.17.4.70.c7926

17. Jackson D, Wilkes L, Luck L. Cues that predict violence in the hospital
setting: findings from an observational study. Collegian. 2014;21(1):65-
70. https://doi.org/10.1016/j.colegn.2013.02.006

18. Pich J, Kable A, Hazelton M. Antecedents and precipitants of patient-
related violence in the emergency department: results from the Austra-
lian VENT study (Violence in Emergency Nursing and Triage). Aus-
tralas Emerg Nurs J. 2017;20(3):107-113. https://doi.org/10.1016/j.
aenj.2017.05.005

19. Nikathil S, Olaussen A, Gocentas RA, Symons E, Mitra B. Workplace
violence in the emergency department: a systematic review and meta-
analysis. Emerg Med Australas. 2017;29(3):265-275. https://doi.org/
10.1111/1742-6723.12761

20. Hallett N, Dickens GL. De-escalation of aggressive behaviour in health-
care settings: concept analysis. Int J Nurs Stud. 2017;75:10-20. https://
doi.org/10.1016/j.ijnurstu.2017.07.003

21. Kelley EC. Reducing violence in the emergency department: a rapid
response team approach. J Emerg Nurs. 2014;40(1):60-64. https://doi.
org/10.1016/j.jen.2012.08.008

22. U.S. General Services Administration. What and why of usability.
Accessed February 2, 2021. http://Usability.gov.

23. DeVon HA, Block ME, Moyle-Wright P, et al. A psychometric toolbox
for testing validity and reliability. J Nurs Scholarsh. 2007;30(2):155-164.
https://doi.org/10.1111/j.1547-5069.2007.00161.x

24. Wilkes L. Using the Delphi technique in nursing research. Nurs Stand.
2015;29(39):43-49. https://doi.org/10.7748/ns.29.39.43.e8804

25. Kumar A, Mahal R. Modified Delphi technique: content validity of the
pressure ulcer risk assessment tool. J Nurs Sci Pract. 2017;7(3):17-19.
https://doi.org/10.37591/jonsp.v7i3.86

CLINICAL/Campbell et al

706 JOURNAL OF EMERGENCY NURSING VOLUME 47 � ISSUE 5 SEPTEMBER 2021

https://doi.org/10.1016/j.jen.2021.04.011
https://doi.org/10.1016/j.jen.2021.04.011
https://www.osha.gov/sites/default/files/OSHA3826.pdf
https://www.osha.gov/sites/default/files/OSHA3826.pdf
https://doi.org/10.1111/j.1466-7657.2010.00834.x
http://refhub.elsevier.com/S0099-1767(21)00128-8/sbref0003
http://refhub.elsevier.com/S0099-1767(21)00128-8/sbref0003
https://doi.org/10.1016/j.jen.2013.05.014
https://doi.org/10.1016/j.jen.2013.05.014
https://doi.org/10.1002/j.2048-7940.2010.tb00045.x
https://doi.org/10.1002/j.2048-7940.2010.tb00045.x
https://doi.org/10.1016/j.aenj.2015.03.006
http://refhub.elsevier.com/S0099-1767(21)00128-8/sbref0007
http://refhub.elsevier.com/S0099-1767(21)00128-8/sbref0007
http://refhub.elsevier.com/S0099-1767(21)00128-8/sbref0007
https://doi.org/10.7812/TPP/14-187
https://doi.org/10.1016/j.jen.2015.01.023
https://doi.org/10.1017/S1742646411000264
https://doi.org/10.1017/S1742646411000264
https://doi.org/10.1111/j.1365-2648.2011.05744.x
https://doi.org/10.1111/inm.12033
https://doi.org/10.1111/inm.12033
https://doi.org/10.1016/j.jen.2019.12.006
https://doi.org/10.1016/j.jen.2019.12.006
https://doi.org/10.1016/j.aenj.2007.05.002
https://doi.org/10.1016/j.aenj.2007.05.002
https://doi.org/10.1111/j.1365-2648.2007.04308.x
https://doi.org/10.1111/j.1365-2648.2007.04308.x
https://doi.org/10.7748/nr2010.07.17.4.70.c7926
https://doi.org/10.7748/nr2010.07.17.4.70.c7926
https://doi.org/10.1016/j.colegn.2013.02.006
https://doi.org/10.1016/j.aenj.2017.05.005
https://doi.org/10.1016/j.aenj.2017.05.005
https://doi.org/10.1111/1742-6723.12761
https://doi.org/10.1111/1742-6723.12761
https://doi.org/10.1016/j.ijnurstu.2017.07.003
https://doi.org/10.1016/j.ijnurstu.2017.07.003
https://doi.org/10.1016/j.jen.2012.08.008
https://doi.org/10.1016/j.jen.2012.08.008
http://Usability.gov
https://doi.org/10.1111/j.1547-5069.2007.00161.x
https://doi.org/10.7748/ns.29.39.43.e8804
https://doi.org/10.37591/jonsp.v7i3.86


Reproduced with permission of copyright owner. Further reproduction
prohibited without permission.



Journal of
EMERGENCY NURSING

DEVELOPMENT, VALIDATION, AND

IMPLEMENTATION OF A GUIDELINE TO IMPROVE

CLINICAL EVENT DEBRIEFING AT A LEVEL-I ADULT

AND LEVEL-II PEDIATRIC TRAUMA CENTER

Author: Steven Phillip Tyler, DNP, RN, NE-BC, TCRN, Jane Dixon, PhD, Janet Parkosewich, DNSc, RN, FAHA, Paul C. Mullan, MD, MPH,
and Amish Aghera, MD, Orange, East Haven, and New Haven, CT, Norfolk, VA, and Brooklyn and Manhatten, NY

September 2021 VOLUME 47 � ISSUE 5 WWW.JENONLINE.ORG 707

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jen.2021.04.013&domain=pdf


C L I N I C A L

TAGGEDH1DEVELOPMENT, VALIDATION, AND

IMPLEMENTATION OF A GUIDELINE TO IMPROVE

CLINICAL EVENT DEBRIEFING AT A LEVEL-I ADULT

AND LEVEL-II PEDIATRIC TRAUMA CENTER TAGGEDEND

Authors: Steven Phillip Tyler, DNP, RN, NEA-BC, TCRN, Jane Dixon, PhD, Janet Parkosewich, DNSc, RN, FAHA,
Paul C. Mullan, MD, MPH, Amish Aghera, MD, Orange, East Haven, and New Haven, CT, Norfolk, VA, and Brooklyn and Manhattan, NY

NCPD Earn Up to 10 Hours. See page 827.

Contribution to Emergency Nursing Practice

� Current literature indicates that clinical event debrief-
ings improve ED team performance by affording clini-
cians a forum to reflect and develop strategies for
future high-quality patient care. However, most team
members do not consistently engage in clinical event
debriefings partially because of lack of guidelines or
protocol for doing so.

� This article describes the first expert-validated clinical
event debriefing tool in the ED setting that was

implemented in a busy, level-I adult emergency depart-
ment. Most participants found that the tool clarified ED
debriefing requirements and was helpful to use.

� The key implication for emergency nursing practice is
that implementing clinical event debriefing tools may
be helpful to increase the frequency and consistency of
clinical event debriefings in emergency departments
and/or acute care settings.

Abstract

Objective: Clinical event debriefing is recommended by the
American Heart Association and the European Resuscitation
Council, because debriefings improve team performance. The
purpose here was to develop and validate tools needed to
overcome barriers to debriefing in the emergency department.

Method: This quality improvement project was conducted in 4
phases. Phase 1: Current evidence related to debriefing in the
emergency department was reviewed and synthesized to inform
an iterative process for drafting the debriefing guideline and instru-
ment for documentation. Phase 2: Content Validity Index of the
tools was evaluated by obtaining ratings of items’ clarity and rele-
vance from 5 national experts in 2 rounds of review. On the basis
of experts’ feedback, tools were revised, and a Facilitators’ Guide
was created. Phase 3: The validated debriefing tools were imple-
mented. Phase 4: Debriefing facilitators completed a survey about
their experience with using the new tools.

Results: The Content Validity Index of 71 debriefing tool
items (guideline, instrument, Facilitators’ Guide) was 0.93 and
0.96 for clarity and relevance, respectively. Of the 32 debrief-
ings conducted during the first 8 weeks of implementation,
53% described patient safety concerns, and 97% described
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recommendations to improve performance. Most (94%) facili-
tators agreed that the guideline clarified debriefing
requirements.

Conclusion: The use of debriefing tools validated by compu-
tation of the Content Validity Index led to the identification of
safety threats and recommendations to improve care

processes. These tools can be used in ED settings to promote
team learning and aid in identifying and resolving safety
concerns.

Key words: Debriefing; Communication; Safety; Patient care
teams; Emergency services; Content validity

Medical errors are the third-leading cause of hospital deaths in
the United States, after heart disease and cancer, with approxi-
mately 250000 deaths attributed to medical errors in 2013.1

Approximately 37%2 to 70%3 of patient harm is preventable
within hospitals in the US. Errors in communication occur in
more than 50% of trauma resuscitations in developed,
resource-intensive countries.4,5 Approximately 51% of pre-
ventable errors in admitted trauma patients occur during the
initial phase of their treatment in the emergency department.6

Contemporary models of preventing errors focus on
improving system processes and team dynamics. To
improve safety, health care organizations can use high reli-
ability organization (HRO) principles to establish a posi-
tive safety philosophy and operationalize a process-
improvement culture.7 Debriefings have been used by
HROs such as aviation8 and the military9,10 to learn from
events to mitigate future risk. Clinical event debriefing
(CED) provides opportunities for teams to review a clinical
event,11-14 reflect on performance,11-15 identify safety con-
cerns,11-14 and develop performance improvement
strategies.11,12,14 Debriefing has been associated with a
20% to 25% improvement in individual and team perfor-
mance.9 Accordingly, the American Heart Association16

and the European Resuscitation Council17 strongly recom-
mend implementing a postevent debriefing process.

Despite the stated benefits of CEDs, most team members
of clinical settings do not debrief frequently.10,14,15,18 Approxi-
mately 50% of surveyed pediatric emergency nurses and physi-
cians estimated that debriefing after resuscitations occurred less
than 25% of the time.14 One of the main barriers to consistent
debriefing is the lack of debriefing guidelines and
tools.12,14,15,18-21 The resources available to guide this essential
practice include an acronym framework,22 an ED postresusci-
tation debriefing tool,15 and debriefing scripts focused on gen-
eral concepts,18 simulation scenarios,23 or trauma
resuscitations.13 Through the researchers’ review of the litera-
ture, we found no ED-specific debriefing guidelines that have
undergone a formalized validation process.

The aim of this project was to help overcome barriers
to consistent debriefing in the emergency department
through developing and validating standardized tools by

computation of Content Validity Index. We describe the
methods used to develop, validate, and implement a CED
guideline and CED instrument (CEDI) that promotes ED
team learning, fosters a positive safety culture, and aids in
the identification of safety concerns.

Local Problem

In November 2016, emergency leaders sponsored a CED
initiative with a complementary full-day course that trained
89 emergency nurses and physicians to become CED facili-
tators through experiential learning with simulation scenar-
ios guided by an ED CEDI. Ongoing CED facilitator
training was provided as a half-day course for newly hired
clinical leaders. A dedicated interdisciplinary CED opera-
tions team reviewed completed CEDIs during bimonthly
meetings to identify best practices to be disseminated to
the ED staff, determine improvement opportunities, and
formulate improvement plans. A CED was considered to
have occurred based on the submission of a CEDI. Despite
this training and the established follow-up system, the
emergency department averaged 5.8 CEDs per month
between November 2016 and December 2019.

Methods

This quality improvement project met the regulatory guide-
lines for exemption from institutional review board (IRB)
review, determined by the Mamimonides Medical Center IRB
Chair (2018-01-06 - "Clinical Event Debriefing").

CONTEXT

The setting for this project was Maimonides Medical Cen-
ter (MMC), a 711-bed urban, academic medical center
with a level-I adult and level-II pediatric trauma X Xemergency
X Xdepartment. Approximately 120000 patients visit the
emergency department X X annually, which is staffed by 56
general emergency medicine (EM) and/or pediatric EM
(PEM) attending physicians, 6 PEM fellows, 48 EM resi-
dents, and 200 emergency nurses.
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INTERVENTIONS

This 4-phase project was designed to develop and validate
standardized tools for conducting debriefing after any clini-
cal event for which the team felt that it would be beneficial.
We defined a clinical event as any patient care encounter,
which encompasses a wide range of ED care (eg, trauma
resuscitations, septic shock, or mental health emergencies).

Phase 1: Developing the ED CED Guideline and Revising
existing CEDI

An appraisal and synthesis of available evidence related to
CEDs in the ED setting led to the identification of 8 essential
concepts of successful CED programs (Table 1). The concepts
included the following: (1) debriefing protocols12-15,18-21,24;
(2) positive perception of value14,20,24,25; (3) realistic time
expectations10-12,15,18,19,24,26; (4) adequate facilitator
education18,19,24,25; (5) post-debrief process11,13,15,18,24; (6)
just culture11-13,15,18,24; (7) psychologically safe
environment11,12,15,18,27 and (8) private debriefing setting.10-
12,18 We used an iterative process to incorporate these essential
concepts into a CED guideline draft. The existing CEDI was
then modified to reflect the requirements outlined in the
guideline to serve 2 purposes—inclusion of cues to guide facili-
tators through the debriefing process and discrete fields to doc-
ument the debriefing. Notably, the revised CEDI included an
area to affix a patient identifier and other fields for documenta-
tion of essential information.

Phase 2: Validating the CED Tools by an Expert Panel

Through our literature review, we first identified North Amer-
ican authors who were most frequently cited and had email
addresses as corresponding authors. The authors met the fol-
lowing selection criteria: (1) health care professional with a
graduate degree and (2) 1 or more peer-reviewed publications
on debriefing implementation. We contacted them by email.
All 5 authors accepted the invitation to serve as expert panel-
ists. The reviewers used a Content Expert Rater Form
(Supplementary Material 1) with 68 key-component items.
The form instructed the experts to rate each item for clarity
(yes/no) and relevance (high/low). The form also included a
space for reviewers to comment qualitatively on each item.

Validation Measures and Analysis

We evaluated the expert ratings using the system for calcu-
lating the Content Validity Index (CVI) for items (I-CVI)
and for an entire scale (S-CVI), adapted by application to a
binary scale, rather than a scale with 4 levels.28 An item
was content validated if the proportion of affirmative

agreements by experts (ie, I-CVI) regarding relevance or
clarity was 0.78 or more.28 Alternatively, the item was
either omitted or revised (for a subsequent rating round) if
the item had low agreement (<0.78). The tool was content
validated if the mean proportion of agreement across items
(ie, S-CVI) was 0.90 or more.28

The project committee conducted several meetings for
iterative reviews of the expert feedback to revise all tool ele-
ments. Expert recommendations suggested incorporation
of standardized scripting rather than the existing CEDI
facilitator cues. We modified the CEDI accordingly and
developed a third document, a CED Facilitators’ Guide. In
addition, on the basis of suggestions from the experts, we
revised the documentation field from identifying and classi-
fying only major patient safety issues to instead include all
patient safety concerns.29

Experts then used the second version of the Content
Expert Rater Form (Supplementary Material 2). An item
was content validated if the proportion of affirmative agree-
ments by experts (ie, I-CVI) regarding relevance or clarity
was 0.78 or more.28 The tool was content validated if the
mean proportion of agreement across items (ie, S-CVI) was
0.90 or more.28 Items that met the validation criteria were
included in the final CED tools: (1) CED guideline
(Supplementary Material 3), (2) CED Facilitators’ Guide
(Figure 1), and (3) CEDI (Figure 2).

Phase 3: Implementing the CED Tools

In November 2019, we implemented the CED tools. Ini-
tially, we introduced the CED process updates by emailing
the CED guideline to all ED staff and emailing the CEDI
and CED Facilitator’s Guide to the 89 previously trained
CED facilitators. Project leaders (S.T., A.A.) provided facili-
tators with brief in-service trainings to supplement the email
content. Emergency nurse leaders discussed the CED guide-
line during interdisciplinary huddles daily for the first 2
weeks of the implementation. To increase clinicians’ CED
engagement, project leaders monitored clinical events in real
time for CED opportunities and offered real-time informal
coaching of any clinician engaged in facilitating a CED.

Although any clinical event could be debriefed, given
the institutional and departmental focus on trauma care,
facilitators were specifically encouraged to perform a CED
after the initial care and stabilization of level-I trauma
patients. Therefore, project leaders contacted clinicians
approximately 20 minutes after level-I trauma activations
to recommend a CED if time permitted. The proportion
of level-I trauma activations with CEDs performed was
tracked using our trauma registry. Facilitators placed com-
pleted CEDIs into secure drop boxes.
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TABLE 1
Eight essential concepts incorporated into the emergency department CED guideline

Concept Statements of evidence CED guideline recommendations Reference(s)

1. Debriefing protocols The lack of debriefing guidelines
and tools hinders consistent
debriefing

Our CED guideline and tools provide
debriefing structure. Facilitators use this
guideline to lead debriefing and ensure
completion of CEDI documentation.

12,14,15,18-21

Assign someone to serve in the
facilitator role if debriefing is not
routinely practiced

Our facilitators are ED clinicians trained to
serve in this role and are encouraged to
lead the CED for the ED team involved in
the clinical event. The assistant nurse man-
agers or charge nurse address staffing needs
to enable team members’ CED
participation.

12,18

Nurses, physicians, or other clini-
cians not directly involved in ED
care may be facilitators

Our facilitators are emergency medicine and
nursing leaders, physicians, or registered
nurses and may or may not have been
involved in the care of the patient during
the clinical event.

12,13,15,24

2. Positive perception of
value

Clinicians perceive debriefing as a
valuable component of practice

Our ED recommends CEDs for the team
involved in caring for patients with level-I
traumatic injuries and other events regard-
less of outcome—when everything goes
well or when things do not go well.

14,20,24,25

3. Realistic time
expectations

Complete debriefing as soon as
possible after the event

Our CED guideline recommends initiating
CEDs as soon as feasible after a clinical
event and recognizes that debriefing after
every clinical event is not practical.

10-12,15,18-19,24,26

Limit debriefing to less than
10 min

Our guideline recommends dedicating 7 to
10 min for the CED to take place.

15,18,19

Immediate debriefing facilitates
staff’s recall of details and may
enhance retention of feedback
given during the debrief

Our guideline recommends facilitating
timely CEDs to help team members recall
specific details regarding their experiences
and to assist with applying lessons learned
to future patient care.

11,12,15

4. Adequate facilitator
education

Insufficient facilitator training
causes staff's discomfort in
leading debriefs and a possible
neglect of initiating debriefs

Champions of our CED program offer a
course that combines lecture, simulation
scenarios, and discussions to prepare clini-
cians to facilitate structured CEDs.

18,19,24,25

5. Post-debrief process Hospital leaders are responsible for
the analysis of debriefing findings,
facilitating necessary systems solu-
tions, and disseminating informa-
tion to staff

Our CED guideline requires the facilitator
to escalate identified patient safety con-
cerns in real-time to ED leaders, allowing
for an immediate response that may
involve systems solutions or staff educa-
tion. Our ED leaders participate in
bimonthly CED operations meetings to
review CEDIs for performance improve-
ment opportunities. Essential de-identified
“lessons learned” are communicated to
staff.

11,13,15,18,24

(continued)
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Evaluation of CEDI Data

CED operations meetings with ED medicine, nursing, and
quality leadership reviewed CEDIs to establish a formalized
process that promoted quality improvement with a focus
on addressing patient safety concerns and recommenda-
tions for systems-based solutions. If necessary, project lead-
ers would email CED facilitators for clarification or review
the medical record for additional information to under-
stand the need for improvements. The safety culture
around CEDs was promoted by emails to all ED staff to
recognize CED facilitators for their participation and reit-
erate that the CEDIs are regularly reviewed for improve-
ment opportunities during ED leadership meetings.
Project leaders sent out bimonthly emails to all ED staff
about lessons learned and systems-based solutions to issues
discussed during CEDs. Similarly, best practices to support
high-quality team performance learned from the CEDs
were shared with staff.

Descriptive statistics were used to summarize data ele-
ments of the CEDIs. Review of the electronic health record
added additional demographic data. S.T. and A.A. com-
pleted a thematic analysis to describe the CEDI free-text
response fields for “Patient Safety Concerns,” “What Went
Well,” and “Recommendations.”

Phase 4: Postimplementation Survey

We created an 11-item survey with a 5-point Likert Scale
response related to CED facilitator experience with using the
new CED materials (Supplementary Material 4). Three indi-
viduals completed a 6-question clinical sensibility test30 of the
survey. We invited clinicians who facilitated a CED during
the 8-week implementation phase to complete the anonymous
survey over a 2-week period using Qualtrics software (https://
www.qualtrics.com). Project leaders (S.T., A.A.) did not par-
ticipate in the survey. Descriptive statistics (frequencies and
percentages) summarized the survey responses.

TABLE 1 (CONTINUED)

TABLE 1
Continued

Concept Statements of evidence CED guideline recommendations Reference(s)

6. Just culture Foster an environment where staff
feel comfortable to discuss all
aspects of care without fear of
reproach

Our CED Facilitators’ Guide includes
scripting that defines the purpose of a
CED. Our emergency department recom-
mends that the facilitator encourage team
members to reflect and discuss the clinical
event by focusing on the clinical manage-
ment of patients, technical skills of clini-
cians, teamwork, and behavior concerns.

11-13,15,18,24

7. Psychologically safe
environment

All participants must have an equal
voice during debriefing

Our facilitators foster an atmosphere of inclu-
siveness, as all team members’ participation is
welcome and encouraged regardless of their
role on the clinical team. Any team member
involved in the care of the patient may
request and participate in a CED.

11

The environment must be
nonjudgmental and safe

Our guideline recommends the CED pro-
cess will occur in a nonjudgmental, safe
environment, in which team members feel
free to offer their opinions and ideas.

11,12,15,18,27

8. Private debriefing
setting

Conduct debriefing in a private
setting

Our emergency department recommends
CEDs to take place in a setting within the
unit that is absent of both patients and
their visitors.

10-12,18

Avoid the threat of litigation by
debriefing in a safe setting

Our emergency department’s CED informa-
tion is confidential. Our facilitators secure the
completed CEDI in a drop box. The CEDI
is not a part of the patient’s medical record.

12,18

CED, clinical event debriefing; CEDI, clinical event debriefings instrument; ED emergency department.
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FIGURE 1

Validated Clinical Event Debriefing Facilitators’ Guide. AHRQ, Agency for Healthcare Research and Quality; CED, clinical event debriefing.
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FIGURE 2

Validated CEDI. CEDI, clinical event debriefing instrument; CED, clinical event debriefing.
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Results

VALIDATION OF CED TOOLS BY EXPERT PANEL

The experts completed their first review of the CED tools
using a 68-item Content Expert Rater Form. Of these 68
items, 33 items met the validation criteria with proportion
of affirmative response (I-CVI) ≥0.78. These 33 items had
no substantive expert suggestions that required further
modification. The remaining 35 items either did not meet
the validation standard or included experts’ comments that
suggested the need for further refinement.

The second iteration of the Content Expert Rater
Form included 39 new or revised items (based on expert
opinion). Of these 39 items, 38 items had a proportion of
affirmative response (I-CVI) ≥0.78. One item did not
meet this proportion for relevance and was omitted. At the
completion of the second round of expert review, the CED
tools met the validation standard of 0.90 for mean propor-
tion of affirmative responses across all items, with S-CVI

values of 0.93 and 0.96 for clarity and relevance, respec-
tively.

CEDI IMPLEMENTATION DATA

During the initial 8-week implementation phase, 32
CEDIs were completed (Table 2). Of the 15 patients classi-
fied as having level-I traumatic injuries, 10 (66.7%) had
CEDI documentation. Supplementary Material 5 displays
the clinical and demographic information of all patients
with level-I traumatic injuries during this time period and
the presence of a corresponding CEDI.

CEDI documentation rates varied among the required
fields. Of the 26 (81%) CEDIs with completed CED
“start” and “end” times, the CEDs lasted a median of 8
minutes (IQR, 7-10). Of the 28 (88%) CEDIs with a
documented response for “facilitator involved in care dur-
ing clinical event,” the facilitator was not involved in the
clinical event 60% of the time. Only 1 CEDI documented

TABLE 2
Clinical and demographic information of patients having had a documented CED during 8-week implementation

Characteristic Total CEDIs Level-Itrauma with CEDI Other clinical events with CEDI

Total n 32 10 22
Patient age, n
Pediatric (0-14 y) 2 0 2
Adult (≥15 y) 30 10 20
Clinical event description, n
Cardiac arrest 9 - 9
Cardiac arrest and sepsis 1 - 1
Level-I trauma 10 10 -
Level-II trauma 5 - 5
Respiratory distress 2 - 2
Sepsis and unstable vital signs 1 - 1
Unstable vital signs 3 - 3
Other: seizure 1 - 1
Patient disposition, n
Total admitted 17 6 11

Behavioral medicine 1 1 0
Medical floor 2 0 2
Medical ICU 3 0 3
OR, surgical floor 2 1 1
OR, surgical ICU 4 2 2
Pediatric ICU 2 0 2
Surgical ICU 3 2 1

Total discharged 7 4 3
Total expired in ED 8 0 8

CED, clinical event debriefing; CEDIs, clinical event debriefing instruments; OR, operating room; ICU, intensive care unit; ED, emergency department
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that emotional support for staff might be needed. Most
(94%, n = 30) of the CEDIs included documentation of
patient identifiers (patient sticker or medical record num-
ber), clinical event descriptors, and whether the patient
expired in the emergency department.

All of the CEDIs included documentation of the facili-
tator’s name. Of the 89 trained facilitators (13 senior resi-
dents, 20 nursing leaders, 56 attending physicians), 19
(21%) individuals led 1 or more CEDs, including 7 (54%)
senior resident physicians, 6 (30%) nursing leaders (charge
nurses or nursing administrators), and 6 (11%) attending
physicians. Of the 31 (97%) CEDIs with documented
team members, participation rates were highest for ED
attending physicians (100%), followed by resident physi-
cians (ED or rotating) (84%), emergency nurses (84%),
ED nurse administrators (42%), consulting physicians
(13%), ED patient care technicians (10%), students
(10%), and respiratory therapists (3%).

CEDIs included documentation of a wide array of crit-
ical patient care interventions during the clinical event,
including chest compressions (25%), intubations or crico-
thyrotomy procedures (19%), vasopressors (16%), central
lines (9%), cardioversion (6%), chest tubes (6%), intraoss-
eous infusions (6%), massive transfusion protocol (6%),
noninvasive ventilation (6%), active rewarming (3%),
blood transfusions (3%), defibrillation (3%), and suturing
(3%).

Overall, 53% (n = 17) of the CEDIs included docu-
mented descriptions of actual patient safety concerns, of
which 59% (n=10) were incidents (events reached the
patient), and 41% (n = 7) were unsafe conditions. Most of
the CEDIs (91%, n = 29) had the patient safety concern
field completed, of which 31% (n = 9) checked “yes” for
an identified patient safety concern with a subsequent
description. Although 69% (n = 20) of the CEDIs had
“no” checked in the patient safety concern field, 30% of
these (n = 6) had a written description of an actual patient
safety concern. Additionally, of the 9% (n = 3) of the
CEDIs that did not have the patient safety concern field
completed, 2 of these had a written description of an actual
patient safety concern.

In a thematic analysis of the patient safety concerns,
the researchers identified 5 overarching themes: (1) broken
and missing equipment, (2) environmental issues, (3) lack
of knowledge and poor clinical decision-making, (4) nega-
tive team dynamics (eg, communication, mutual support,
situational awareness), and (5) lack of staff adherence to
hospital policy (Table 3).

Descriptions of “what went well” were documented
within all of the CEDIs. The thematic analysis identified 3
themes: (1) positive team dynamics (eg, communication,

leadership, mutual support, situational awareness), (2) staff
adherence to hospital policy, (3) strong clinicians’ knowl-
edge and decision-making (Table 3).

Descriptions of recommendations were documented
in all but 1 of the CEDIs. In the thematic analysis, the
researchers identified 4 themes: (1) fostering team dynam-
ics (eg, encouraging proactive and closed-loop communica-
tion, engaging all disciplines in patient care, promoting
leadership skills), (2) improving resource availability and
functionality (eg, fixing broken equipment, locating miss-
ing equipment, designating locations for specific equip-
ment and supplies, stocking supplies), (3) providing staff
education (eg, clinical decision-making, hospital policies,
location of equipment and supplies), and (4) leadership
review and revision of hospital policy (Table 3).

ED PRACTICE ENVIRONMENT CHANGES

Leadership review and follow-up of completed CEDIs con-
tributed to multiple ED practice modifications. These
changes included equipment enhancements (eg, new man-
ual blood pressure cuffs, an improved resuscitation suction
set-up, repaired neonatal warmer), environmental improve-
ments (eg, increased audibility of clinical alarms, increased
patient visibility in vulnerable isolation room by adding
large window to door, new charge nurse shift environment
checklist), and additional staff education (eg, reinforced
communication strategies during patient care, introduced
smartphone application for language translation, promoted
coordination with hospital security for patients brought in
accompanied by police).

POSTIMPLEMENTATION SURVEY

The postimplementation anonymous survey was completed
by 94% (n = 17) of the 18 eligible facilitators who led a debrief
using the new CED tools (Supplementary Material 4). Of the
survey respondents, 59% strongly agreed and 35% agreed that
the debriefing guideline clarified the requirements for debrief-
ing in the emergency department.

Discussion

Implementation of a validated CED guideline and instru-
ment resulted in a significant increase in the performance
of CEDs, increasing by 175% from a baseline of 5.8 CEDs
per month to a postimplementation rate of 16 CEDs per
month. This finding is in agreement with current recom-
mendations that debriefing can be more regularly applied
in practice by implementing guidelines that address known
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TABLE 3
Thematic analysis of CEDI free-text response fields with examples of direct quotes documented on CEDIs

Field 1: “Patient Safety Concerns”

Theme Direct quote

Broken and/or missing
equipment

� “TVP connectors were not there. Patient was peri-arrest requiring pacing and had to send MD to
CCU to get connector (TVP wire).”

� “EKG machine not working in a [neonate] after pushing adenosine”.

Environmental issues � “Clutter in Resus. Dialysis tubing crossing between rooms. Unable to get Zoll into Resus”
� “Ambient temperature needs to increase in Pediatric ED”

Lack of knowledge and/or poor
clinical decision-making

� “Inappropriate BP Cuff location placement due to Stab Wound, holding pressure arterial wound”
� “Suction wasn’t properly connected. Respiratory didn't want to call for help”

Negative team dynamics � “Difficult Interaction with Anesthesia Team - This made it difficult to hear EMS”
� “Delay in getting medications for actively seizing patient. Delay in putting patient on a monitor,
delay in getting IV access, Took a while to get team to respond”

Poor staff adherence to hospital
policy

� “Patient Assaulted. Security was not present when patient came in”
� “Team didn't know about trauma before it rolled in. No pre-notification and no communication in
triage”

Field 2: “What Went Well?”

Theme Direct quote

Positive team dynamics � “Calm, no yelling, closed loop communication, well prepared, well defined roles, pre-briefing, time
to prepare”

� “ED and trauma teams worked well together. Quick response, prepared equipment prior to patient
arrival”

Staff adherence to hospital policy � “Language translation to family to explain cardioversion”
� “Proper supervision for procedure by attending, Resident felt comfortable performing procedure,
Time-Out prior to procedure”

Strong clinicians' knowledge and
decision-making

� “Patient was intubated in resus on first attempt endotracheally, closed loop communication,
Resident prepared various tube sizes”

� “Quick response by team, prepared equipment prior to patient arrival in ED. FAST was done-
showed pericardial effusion. Trauma attending opted to perform procedures in OR. Patient was
dispositioned quickly - went directly to OR for emergent surgery.”

Field 3: “Recommendations”

Theme Direct quote

Fostering team dynamics � “For attendings to designate Team Leader to run the code to be clearer”
� “Better communication from triage to let the team know about patients coming for Resuscitation or
trauma”

Improving resource availability
and functionality

� “Check Equipment at start of shift. (Issues with 2 of 3 manual BP machines)”
� “Standardized TVP boxes and connectors. Make sure TVP connectors are stocked”

Providing staff education � “Re-educate. Patient was a crime victim. Clothing was put in plastic bags instead of paper bags”
� “Staff need reminder about trauma criteria. Patient was called as Level-II, upgraded to Level-I due to
mangled extremity”

Leadership review and revision
of hospital policy

� “Private Room for palliative extubation vs. should this be done upstairs inpatient”
� “Follow up with Anesthesia team to clarify roles of each team in a Level-I Traumatic Arrest
Activation.”

TVP, transvenous pacing; ED, emergency department; BP, blood pressure; EMS, emergency medical services; CCU, coronary care unit.
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barriers and promote a safety culture.18,24 Although imple-
mentation focused on a specific debriefing trigger of level-I
trauma activations, more than half of CEDs were ulti-
mately unrelated to trauma, implying that the CEDs had
value to the ED team and were feasible to complete in the
busy ED setting. In addition, the purpose of our CED pro-
gram was not to address psychosocial stressors; however,
there was a referral program in place for any team member
who may require emotional support.

Another factor contributing to the completion of
CEDs in our clinical setting was a dyad model of leader-
ship with emergency nursing and EM physicians that pro-
moted global staff engagement in the CED program.
Existing literature indicates that leadership support can
encourage staff to participate in debriefings11 and drive
process improvements.13 Survey responses revealed that
our leadership team effectively closed the feedback loop
on how safety concerns that had been identified during
the debrief were being addressed. A common barrier to
safety report submissions in many health care organiza-
tions is the staff perception of inadequate feedback from
leadership.31,32 Our CED review process incorporated a
system to ensure consistent closed-loop communication
between leadership and frontline staff to avoid this issue.
This could have contributed to a sense by ED teams that
CEDs were making a positive impact and might have
influenced some facilitators to decide to engage in leading
CEDs. Furthermore, survey findings indicated that most
facilitators were not concerned about disciplinary conse-
quences to ED team members related to the content dis-
cussed during the CED. These results are consistent with
HRO principles in which there is a preoccupation with
addressing failures by encouraging the reporting of unsafe
conditions or safety concerns.26

The use of these new tools was associated with the
identification of many patient safety concerns and team-
work best practices. The issues identified during the CEDs
led to multiple modifications that contributed to
improved quality and safety in the emergency department.
These changes included equipment enhancements, envi-
ronmental improvements, and additional staff education.
These improvements in delivering care can be a powerful
driver to maintain the sustainability for a CED process. In
addition, ED leadership support of the program has helped
to sustain the commitment necessary to continue this
debriefing program which takes continuous effort given
the high staff turnover often seen in the ED environment
and the competing priorities for managing other quality
improvement projects.

A common barrier to debriefing is a perceived lack of
time.10,11,14,15,18,19,25 Anticipating this barrier, our aim

was to create flexible facilitator expectations, and our CED
guideline outlined that the CED facilitator did not need to
be involved in the direct care of the patient. During the ini-
tial 8 weeks after implementation, many CEDs were facili-
tated by EM attending physicians, senior residents, or
emergency nursing leaders who were not directly involved
in patient care during the clinical event. Although current
evidence lacks consensus about which discipline should be
responsible for facilitating CEDs, our findings are consis-
tent with several other reports indicating that
nurses,12,13,24 physicians,13,15,24 or clinicians not directly
involved in ED care can effectively serve as debriefing
facilitators.24

Survey responses related to the time needed to perform
a CED adversely affecting ED flow were variable. Emer-
gency departments are an unpredictable and complex set-
ting. This can place a significant cognitive load on bedside
providers. Practically speaking, although CEDs during this
8-week period averaged only 8 minutes, there is a time bur-
den to coordinate those involved in the event to participate
in the CED. This was not discretely determinable from
this data set; however, our practical experience performing
CEDs dictate anywhere from a 5- to 15-minute time
investment to congregate providers for the CED. In future
iterations of best practices, it may be preferable to further
operationalize a process so that those less involved in active
bedside patient care responsibilities can organize and facili-
tate CEDs in a timelier fashion. The facilitator survey did
not reveal a clear advantage of paper versus electronic docu-
mentation. The CEDI itself was well received, likely attrib-
utable to the validation process to streamline inputs to the
most essential elements.

Limitations

This project had several limitations. Variation in the facili-
tation of debriefing was possible. Project leaders (S.T., A.
A.) provided consistent training to facilitators, but the
quality of facilitation was not formally assessed and evalu-
ated. Although the rate of CEDs for trauma activations
was higher than the rate of debriefing cited in other stud-
ies,19 a substantial minority (33%) of trauma activations
were not debriefed. Project leaders have followed up with
individual teams to identify perceived barriers to perform-
ing CEDs, which will be addressed in continued phases of
this project. On the basis of our data, the researchers
would recommend future change cycles to focus on identi-
fying barriers to CED facilitation by clinicians providing
direct patient care and testing interventions to eliminate
these barriers.
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Another limitation is that the 11-item postimplemen-
tation survey, which the research team developed, was not
formally validated. However, we did have 3 individuals
complete a sensitivity test to support the content and
response process validity. The survey is intended to go
beyond assessment of usability of the new CED tools, to
also illuminate the facilitators’ experiences with the
updated CED process. Another limitation is that data for
our analysis were taken from the documentation on the
form. Given that the CEDIs were filled out by various
team members, it is possible that documentation variability
or omissions could have affected our data findings. To limit
documentation issues, we attempted to standardize the
design of the form with checkbox areas to make it simpler
to use, and we pilot tested it with potential end users for
their feedback. Because some of the debriefing facilitators
might have been simultaneously facilitating and document-
ing, it is possible that they might have omitted some issues
discussed in the open-ended questions on the CEDI.
Lastly, this was a single-center project, and the conditions
under which CEDs occurred in our setting might not gen-
eralize to other settings.

Implications for Emergency Clinical Practice

We used a rigorous process to develop, validate, and
implement tools to standardize CEDs conducted by the
ED interdisciplinary teams. Clinicians practicing in emer-
gency departments and other health care settings may find
our CED tools and processes helpful in promoting a cul-
ture of patient safety. This may be particularly true in set-
tings where clinicians are focused on the provision of
consistent debriefings or have a need to operationalize a
standardized approach to CED practices among their clin-
ical staff.

Conclusion

A validated CED guideline, CEDI, and CED Facilita-
tors’ Guide was developed and used by ED teams. CEDs
frequently identified safety threats and provided oppor-
tunities to realize improvements in care processes. The
CED facilitators perceived the guideline as clarifying
regarding the CED requirements, the CED Facilitators’
Guide as helpful, and the CEDI documentation as easy
to complete. These CED tools could potentially be used
or adapted in other emergency departments and clinical
settings to promote team learning, foster a positive safety
culture, and aid in the identification and resolution of
safety concerns.
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P R A C T I C E I M P R O V E M E N T

TAGGEDH1OPERATIONALIZING A PANDEMIC-READY,
TELEMEDICINE-ENABLED DRIVE-THROUGH AND

WALK-IN CORONAVIRUS DISEASE GARAGE CARE

SYSTEM AS AN ALTERNATIVE CARE AREA: A NOVEL

APPROACH IN PANDEMIC MANAGEMENT TAGGEDEND
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Maame Yaa A.B. Yiadom, MD, MPH, MSCI, Hannah McClellen, MBA, BSN, RN, Samual Snell, RN, BSN, CEN,

Thomas W. Major, RN, MSN, CEN, TCRN, and Maria Yefimova, PhD, RN, Stanford, CA

Contribution to Emergency Nursing Practice

� The deployment and evaluation of a telemedicine-
enabled drive-through and walk-in garage care system
demonstrated improved throughput of patients classi-
fied as lower acuity with influenza-like symptoms who
self-presented to the emergency department during
the coronavirus disease pandemic.

� This quality improvement initiative describes telemedi-
cine opportunities to reduce onsite staff and thereby
increase physical distancing and reduce staff personal
protective equipment use during the pandemic.

Abstract

Objective: Emergency departments face unforeseen surges
in patients classified as low acuity during pandemics such
as the coronavirus disease pandemic. Streamlining patient
flow using telemedicine in an alternative care area can
reduce crowding and promote physical distancing between
patients and clinicians, thus limiting personal protective
equipment use. This quality improvement project describes
critical elements and processes in the operationalization of
a telemedicine-enabled drive-through and walk-in garage
care system to improve ED throughput and conserve per-
sonal protective equipment during 3 coronavirus disease
surges in 2020.

Methods: Standardized workflows were established for the
operationalization of the telemedicine-enabled drive-through
and walk-in garage care system for patients presenting with
respiratory illness as quality improvement during disaster. Sta-
tistical control charts present interrupted time series data on
the ED length of stay and personal protective equipment use
in the week before and after deployment in March, July, and
November 2020.

Results: Physical space, technology infrastructure, equip-
ment, and staff workflows were critical to the operationaliza-
tion of the telemedicine-enabled drive-through and walk-in
garage care system. On average, the ED length of stay
decreased 17%, from 4.24 hours during the week before open-
ing to 3.54 hours during the telemedicine-enabled drive-
through and walk-in garage care system operation. There was
an estimated 25% to 41% reduction in personal protective
equipment use during this time.

Conclusion: Lessons learned from this telemedicine-enabled
alternative care area implementation can be used for disaster
preparedness and management in the ED setting to reduce
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crowding, improve throughput, and conserve personal protec-
tive equipment during a pandemic.

Key words: Pandemic; Coronavirus disease; Disaster manage-
ment; Telemedicine; Alternative care area; Emergency department

Introduction

Pandemics and other disasters create sudden and unique
challenges for emergency departments. The rapid patient-
volume surges that accompany pandemics can quickly tax
already crowded, resource-limited emergency departments.
Crowding is known to have a negative impact on patient
outcomes, including increased mortality.1,2 This issue
becomes more pressing when contagious infectious diseases
necessitate the use of personal protective equipment (PPE)
by health care workers.3 Supply shortages increase the risk
of exposure for both health care workers and other
patients.4,5 Together, potential crowding and PPE short-
ages necessitate novel approaches to managing ED
throughput during pandemics.

The coronavirus disease (COVID-19) pandemic provided
an impetus for innovation in emergency departments because
previous disaster preparedness protocols may be insufficient in
managing the influx of patients classified as low acuity with
influenza-like illness (ILI).6,7 Studies report that although ED
visits decreased in the early months of the pandemic, as the
rates of new COVID-19 cases increased locally, so did ED
admission rates.8 Multiple case studies have described new
operational processes for triage, patient placement, diagnostics,
and treatment in response to the pandemic.3,9,10 Yet, few have
proposed optimizing patient flow using telemedicine to enable
physical distancing and thus reduce PPE use while interacting
with patients.11,12

This paper describes a quality improvement evaluation
of a novel patient flow process that uses a telemedicine-
enabled alternative care area with drive-through triage to
assess and test patients during the COVID-19 pandemic.
The lessons learned from the implementation of the pan-
demic-ready, telemedicine-enabled drive-through and
walk-in garage care system (Tele-Garage) can provide clini-
cal and operational surge capacity guidance to other emer-
gency departments in preparation for future pandemics.

Problem Description

The emergency department is located in the Western
United States in a county that reported the first recorded
COVID-19 death.13 The emergency department was
among the first in the US to experience census increases
with worried patients experiencing ILI after potential expo-
sures to positive COVID-19 cases. These patients could

subsequently possibly expose staff to the virus. The hospital
and ED leadership realized that an alternative care area was
necessary to care for the rapidly increasing census of
patients classified as low acuity who had been potentially
exposed to create capacity for a possible surge of ED
patients who were critically ill.

Available Knowledge

At the time of the implementation, a literature review for
ED surge and capacity response included in our previously
published garage simulation for the hemagglutinin type 1
and neuraminidase type 1 virus, also known as H1N1, in
2009 described the use of a drive-through triage and care
system.14,15 Although there have been descriptions of vari-
ous triage and patient placement strategies in the emer-
gency department,3,16,17 few focused on the use of
telemedicine. More recently, 1 academic medical center
used iPads (Apple Inc) to reduce exposure and conserve
PPE,18 whereas another has used telemedicine carts in the
ED−COVID-19 isolation rooms.11 None have described
the use of an alternative care area to streamline ED
throughput using telemedicine.

Rationale

The fundamental premise of the proposed ED redesign
hinges on an efficient patient flow using a drive- or walk-
through system in an alternative care area that is enhanced
with telemedicine (ie, the ED parking garage). Telemedi-
cine refers to the provision of remote clinical services
through real-time 2-way electronic communication
between the patient and the health care provider.19 The
combination of drive-through patient flow and remote tele-
medicine-based assessment allows for increased physical
distancing among the patients under investigation (PUI)
for COVID-19, streamlining throughput and reducing
overall ED length of stay (ED-LOS). The use of telemedi-
cine also reduces the need for PPE for remote providers.

Specific Aim

The goal was to evaluate the implementation of the Tele-
Garage on ED-LOS and the use of PPE during the multi-
ple surges of the COVID-19 pandemic in 2020.
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Methods

The design and implementation of the Tele-Garage was based
on previous iterations of a drive-through triage and care system
as a disaster response quality improvement project.14 The addi-
tion of the telemedicine component required changes to the
infrastructure and patient flow. The throughput process was
designed to screen, evaluate, and test ED patients classified as
low acuity and was scaled for high-volume minimal contact
and PPE conservation.

CONTEXT

Quickly operationalizing the Tele-Garage from inception
to active deployment required collaboration among multi-
ple departments, including emergency nurse and physician
leaders, information technology (IT), parking and transpor-
tation service, clinical engineering, and the office of emer-
gency management. The Tele-Garage was operationalized
within 12 hours with walk-in and drive-through routes, IT
infrastructure, staff, standard work, and telemedicine. The
state department of public health authorized the use of the
parking garage as an alternative treatment area.

INTERVENTION

Table 1 shows the logic model of the Tele-Garage. Walk-in
and drive-in patients were screened by a registered nurse
(RN) to determine if they were low acuity with ILI. Eligible
patients were remotely registered, and secure text messaging
was used to exchange clinical information. The patients
were assessed and swabbed for a COVID-19 test by physi-
cian protocol. Subsequently, they participated in a telemed-
icine visit with the provider and were then discharged. This
process required critical elements of infrastructure and opti-
mized patient flow, described in the Results section.

PPE was conserved through multiple mechanisms.
First, instead of the requirement to don and doff PPE
between encounters when in a room, RNs wore the same
gown, N95 mask, and hair protection when the patient
was in the vehicle—unless the patient was coughing—
removing them only during breaks. Gloves were changed
between patient visits with the use of a portable handwash-
ing sink or gel. The registration clerk and the medical pro-
vider were located remotely and did not require a change
in PPE between patient visits.

STUDY OF THE INTERVENTION

We evaluated the effectiveness of the Tele-Garage to
increase ED throughput for patients classified as low acuity

and reduce PPE use using continuous quality improvement
methods. Operationalization challenges were tracked and
resolved using Plan-Do-Study-Act methods.20 A quality
analyst extracted data metrics for the time period during
which the Tele-Garage was in use.

MEASURES

Data were derived from the electronic health record data-
base. Consistent with other studies,21 the daily average
ED-LOS was measured in hours from the time of initial
presentation to the time of departure from the emergency
department for all patients presenting during a 24-hour
period starting at midnight. The percentage of patients
with ED visits lasting less than 1 hour on the basis of the
ED-LOS was calculated. The 1-hour interval was chosen
because it was hypothesized to be an average time for a
patient to go through the Tele-Garage. PPE use was esti-
mated on the basis of the number of PPE sets (gloves,
fluid-repellent long-sleeved gown, eye protection, and N95
mask)5 expected to be used per patient classified as low
acuity before and during the Tele-Garage implementation.

ANALYSIS

Statistical process control plots were used to visualize the
interrupted time series before and when the Tele-Garage
was deployed. Statistical process control plots are a quality
improvement tool that graph how a process changes over
time when an intervention is introduced.22 The X-MR
chart was used to display individual measurements (X) and
the moving range (MR) of ED-LOS and PPE use. The p-
chart that tracked the proportion of patients with ED visits
lasting less than 1 hour has properties similar to those of
the X-MR chart. We expected the average proportion of
patients with ED visits lasting more than 1 hour to increase
with each Tele-Garage opening.

ETHICAL CONSIDERATIONS

The project was reviewed by the facility’s privacy and com-
pliance office and was deemed quality improvement not
requiring institutional review board evaluation.

Results

STRUCTURE

Infrastructure

To transform the ED parking garage into an operational
telemedicine-enabled alternative care area, IT engineers
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TABLE 1
Logic model for the pandemic-ready, telemedicine-enabled drive-through and walk-in COVID-19 garage care system

Inputs Activities Outputs Outcomes Impact

Interdisciplinary ED leader-
ship support (nursing,
physicians, transportation,
IT, and engineering)

Physical space in a parking
garage next to the emer-
gency department that
allows vehicles to pull
through to avoid reversing

IT infrastructure (wireless
network)

Equipment (portable com-
puters, printers, worksta-
tions on wheels,
telemedicine station, and
electricity generator)

Clear signage
Personnel:
Screener RNs (1 FTE)
Triage RNs (2 FTEs)
Swabbing RNs (2 FTEs)
Registrar (1 FTE)
Telemedicine physician
(1 FTE)
Parking valet (1 FTE)

Set up the garage care area
daily per standard workflow

Secure messaging text group
communication for all on-
shift staff

Screening patients in vehicles
and walk-ins at the front of
the emergency department

Secure text messaging patient
information for registration
in the main emergency
department

Printing patient armband
wirelessly on the garage
printer and taping it on
patient vehicle

Nursing triage and vitals tak-
ing of the patient in vehicle
or walk-in

COVID-19, influenza, or
streptococcal pharyngitis
swab per standing physician
protocol

In-garage telemedicine visit
with the provider located in
the main emergency depart-
ment

Preprinted standardized dis-
charge instructions (later in
MyHealth app)

Number of patients in
vehicles or walk-ins who
were tested for COVID-19
in the garage care area

Diversion rate to the main
emergency department

Duration of patient’s registra-
tion

Clear identification of patient
in vehicle or walk-in

Prompt communication
between RN and telemedi-
cine provider through com-
ment section in EMR

Physically distant interaction
with provider through tele-
medicine while patient is in
the vehicle

Reduction in overall ED
length of stay

Reduction in PPE use in the
garage care area

Improved patient satisfaction

Streamlined throughput for
patients classified as low acuity
during a pandemic

PPE conservation during an
acute disaster

COVID-19, coronavirus disease; IT, information technology; RN, registered nurse; FTE, full-time equivalent; EMR, electronic medical record; PPE, personal protective equipment.
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installed the infrastructure for wireless connectivity. The
Tele-Garage then supported internet-enabled equipment,
including portable clinical and registration computers, a
patient-identifying armband printer and a paper printer,
wireless workstations on wheels (WOWs), and a telemedi-
cine conferencing system. It was also equipped to support a
wireless radiology machine for chest x-rays and a wireless
point-of-care system for blood testing. An electricity genera-
tor situated outside the Tele-Garage provided power to all
the wireless equipment. Processes for daily set-up and
breakdown/storage were evaluated before developing a stan-
dard worksheet to promote consistency among staff. These
processes included turning on the generator, attaching
extension cords, and placement of WOWs, swabs, and PPE
due to the added procedures for COVID-19 screening.

Patient Flow

A multidisciplinary team developed an intuitive, guided route
through the Tele-Garage, shown in Figure 1. The vehicle and
pedestrian flow paths started in front of the main emergency
department and routed patients to the parking garage. The
above-ground, open-air portion of the garage was used to
reduce fume inhalation. To assist in garage navigation, clear
signage was installed to augment verbal guidance on when to
turn off the engine at various points along the route to decrease
exhaust exposure to staff. Parking and transportation service val-
ets were assigned to lead vehicles from the entrance of the
garage to designated parking spots and guide vehicles entering
the clinical area and exiting after discharge. The flow through
the garage was modeled after the pull-through systems of gaso-
line stations in which vehicles drive forward through the park-
ing spot to leave. This design eliminated the need for vehicles
to drive in reverse at any point. This minimized the risk of
injury, particularly to staff who wheeled the WOWs and tele-
medicine carts to vehicle windows. This design also enabled
patients assessed as inappropriate for the Tele-Garage to easily
exit the garage and enter the main emergency department
through the standard path of travel.

PROCESS

Screening

Two RNs were stationed outside the main emergency
department to screen patients: one focused on walk-in
patients and visitors, and the other screened patients who
presented in a vehicle. The screening RNs, experienced
emergency triage RNs, shown in Figure 2, used a symp-
toms question algorithm to direct patients classified as low
acuity (Emergency Severity Index23 4-5) who had

respiratory complaints and/or required COVID-19 testing
swabs to the Tele-Garage. A pulse oximeter and thermome-
ter were available for the screener if needed to determine if
the Tele-Garage was appropriate. Patients with Emergency
Severity Index 1 to 3 were directed into the main emer-
gency department through an outside path of travel. The
RNs also used the infrared thermometer and pulse oxime-
ter to recheck vital signs if the screening and clinical judge-
ment indicated based on patient ill appearance or at-risk
medical history.

Table 2 presents the screening questions and inclu-
sion/exclusion criteria. Nonleading questions were used for
an initial identification of patients’ presentation to the
emergency department, such as “What brings you to the
emergency department today?” Identification of fever,
cough, sore throat, or shortness of breath and without
major medical history was used to rule in patients. Patients
who presented without any symptoms but were concerned
about potential COVID-19 exposure were also included.

Registration

Once a patient was screened as clinically appropriate for
treatment in the Tele-Garage, the screener RN sent a
secure text message with a picture of the patient’s iden-
tification and phone number to the registrar located in
the main emergency department. Secure messaging was
enabled through a Health Insurance Portability and
Accountability Act−compliant software platform
(Voalte Platform; Hill-Rom Services, Inc)24 on a hospi-
tal-issued smartphone for each clinical team member.
Before each nursing shift start (7:30 AM, 11:30 AM,
3:30 PM, and 7:30 PM), a text group was created that
included registration staff, Tele-Garage RNs, screener
RNs, and the medical provider assigned to the Tele-
Garage.

By the time a new patient arrived at the Tele-Garage, an
armband was already printed remotely from the main ED regis-
tration on the printer in the Tele-Garage. The use of secure text
messaging allowed the registration staff to stay within the emer-
gency department, preventing exposure to the PUI and reduc-
ing the need to use PPE. Insurance information was obtained
from the patient through a telephone call after the telemedical
exam by a second registrar in the Tele-Garage with a WOW.
This process eliminated the need for direct contact with the
PUI and reduced the use of PPE.

Assessment/Triage

Two RNs triaged and assessed patients in the Tele-Garage:
one RN covered the 6 vehicle bays, and the other RN
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FIGURE 1

Details of the Tele-Garage patient flow. RN, registered nurse; Tele-Garage, pandemic-ready, telemedicine-enabled drive-through and walk-in garage care system.
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covered the 6 walk-in chair care areas. A float RN assisted
as needed for volume and meal-break cover. For each
patient, an RN retrieved an armband from the printer.
Because the secure text message often included the vehicle
type, they knew which armband was associated with which
vehicle. The RN verified the information with the patient
and secured the armband above the car window closest to
the patient. Once patient identification was complete, the
RN measured the patiei X Xnt's temperature (using an infrared
thermometer), oxygen saturation, and pulse and docu-
mented the results in the electronic health record.

Swabbing

To increase throughput, a protocol was developed that
allowed the RN to order a COVID-19 swab per protocol,
with provider signature to follow. On the basis of patient
symptoms, the RN initiated a COVID-19 swab protocol
order while the patient waited for the medical provider to
appear on the telemedicine display. Influenza tests were
also ordered on the same COVID-19 swab until the end of
influenza season. Additional orders sometimes also
included a rapid streptococcal pharyngitis swab test.

FIGURE 2

The screening registered nurses, telemedicine visit.

TABLE 2
Screening and inclusion criteria for telemedicine-enabled pandemic garage care system

Categories Parameters

Age, y ≥2 and <65
Vital signs Patients aged 2-3 y: HR < 160, RR < 40, SpO2 > 92%

Patients aged 3-8 y: HR < 140, RR < 30, SpO2 > 92%
Patients aged >8 y: HR < 110, RR < 20, SpO2 > 92%

History of presenting illness Patients with symptoms potentially due to viral etiology
but without heart disease, lung disease, diabetes, or immunocompromised status

Previous testing Not swabbed for any respiratory illness in the past 7 days
Number of resources No resources needed other than swab testing

HR, heart rate; RR, respiration rate; SpO2, oxygen saturation.
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The RN scanned the patient’s armband taped to the
vehicle’s window and acknowledged the order within the
electronic medical record, which allowed the patient’s
order sticker to be printed from the WOW. The order
sticker was checked with the patient to confirm patient
identification and placed on the outer container of the
swab. A bright green COVID-19 sticker was also placed on
the lid of every swab container to notify the laboratory to
take extra precautions before it was placed in a single bio-
hazard bag. A laboratory runner retrieved specimens from
the Tele-Garage every 15 minutes.

Telemedicine Visit

A key aspect of the Tele-Garage is the integration of tele-
medicine to enable remote assessment of prescreened
patients. Although telemedicine was already being used in
limited ways in the emergency department, it required a
nurse colocated in the room with the patient to initiate the
software. The platform was modified to be contactless and
automatically answer after 2 rings. No physical contact was
required by the patient to operate the telemedicine plat-
form.

The telemedicine platform on wheels was positioned
near the patient, and the camera was adjusted for full
patient view. A speaker was positioned at the average level
of a seated car driver. The RN notified the ED provider
through a secure text message to initiate the telemedicine
visit. The provider used a desktop computer within a con-
sult room of the main emergency department. On conclu-
sion of the visit, the provider communicated with the RN
through the electronic medical record to initiate
discharge. Occasionally, the ED provider securely texted
the RN to notify them that the patient was to be brought
to the main emergency department on the basis of addi-
tional information learned during the telemedicine assess-
ment.

Discharge

Preprinted, standardized discharge instructions available in
multiple languages were given to each patient. These
instructions included information about test results,
including their availability on the hospital’s MyHealth app
within 9 to 12 hours. A paper printer located in the Tele-
Garage printed additional discharge instructions, if needed
(eg, for patients receiving a streptococcal pharyngitis test in
addition to the COVID-19 swab or instructions about
how to reduce a fever).

Follow-up

An emergency nurse made calls to convey all positive
results to patients and reinforced the preprinted discharge
instructions regarding quarantine and returning for wors-
ening symptoms. Follow-up calls were made at 7 and
14 days. The same RNs also reported positive results to the
public health department for contact tracing purposes. The
RNs called all patients with negative results who did not
sign up for the hospital’s MyHealth app.

OUTCOMES

Throughput

A total of 5493 patients received care in the Tele-Garage
during the 3 times it was open (633 patients from March
12 to 25, 2020; 1204 from July 27 to August 16, 2020;
and 4106 from November 23 to December 10, 2020).
The average number of patients seen in the Tele-Garage
was 112 per day with an average ED-LOS of 55 minutes.
The throughput allowed for a 13% increase in the average
daily total ED volume of patients during the 2 latter open-
ings. During July and August, the overall ED volume
increased by 11 patients from 233 patients to 244 patients
per day. During November and December, the average
daily ED volume increased by 117 patients per day from
311 to 429 patients per day.

Figure 3A is a chart of ED-LOS in hours per week
from before to 2 weeks after opening of the Tele-Garage
for each of the 3 time periods. The average ED-LOS
decreased 17%, from 4.24 hours during the week before
opening to 3.54 hours during the Tele-Garage operation,
with a more stable, predictable process with minimal com-
mon-cause variation. The highest percentage decrease was
noted in March 2020, when the ED-LOS decreased 24%,
from approximately 4.99 hours during the week prior to
3.78 hours during the Tele-Garage operation.

The reduced ED-LOS resulted in a higher proportion
of the total ED volume with visits lasting less than 1 hour
(Figure 3B). Approximately 30% of the patient stays dur-
ing the Tele-Garage time frames were noted to have ED-
LOS lasting < 1 hour, a significant increase from the aver-
age 18% noted during the week prior.

PPE Use

Figure 3C is a chart of PPE use. Before the Tele-Garage
opening, an estimated 4 PPE sets were used per patient
classified as low acuity by the registration clerk, RN for
assessment and swabbing, and provider visit. When the
Tele-Garage was open, the RN would wear 1 to 2 PPE sets
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for most of the shift as described previously. On the basis
of the number of presenting patients classified as low acu-
ity, this change in workflow resulted in an estimated 25%
to 41% reduction in PPE use for this cohort.

Discussion

The Tele-Garage, located in close proximity to the main
emergency department, was an essential component in the

FIGURE 3

Tele-Garage metrics for the 3 operational periods in 2020. ED, emergency department; LOS, length of stay; PPE, personal protective equipment; Tele-Garage, pandemic-
ready, telemedicine-enabled drive-through and walk-in garage care system.
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optimization of care for patients classified as low acuity
with ILI, ED throughput, and staff and patient safety from
exposure during the COVID-19 pandemic. It resulted in a
reduction in both face-to-face patient interactions and con-
tact time. Physical distancing was maintained, except for
the necessary swabbing, which consequently provided an
additional level of protection to patients who were con-
cerned about exposure from other patients at an emergency
department.

The ED-LOS for patients seen in the Tele-Garage was
notably lower compared with usual care in the main emer-
gency department during the week prior. The processes
implemented allowed for appropriate resource allocation
and maximization of ED rooms for patients classified as
higher acuity with ILI and patients with non-ILI chief
complaints. In addition, telemedicine eliminated the need
for PPE for registrars and providers. Of note, we could not
perform a cost-estimate analysis of PPE savings owing to
unreliable data from the supply chain.

Telemedicine has been embraced during the COVID-
19 pandemic as an alternative care modality to minimize
frontline provider exposure and conserve PPE.25 Few case
studies have explored using it in the emergency department
to provide physical distancing and reduce interactions with
PUI during the COVID-19 pandemic.11,18 Our project is
the first that combined using an alternative care area such
as a parking garage to streamline patient flow for high-vol-
ume triage in addition to using telemedicine for patient
assessment.

Although the Tele-Garage was deemed an overall suc-
cess, it had to overcome several challenges in the 3 itera-
tions of its deployment. The flow changed with each
opening to become even leaner. At first, the screener RN
would take a picture of the driver’s license or identification
card and send it securely to registration. With higher
patient volume in December 2020, it became more effi-
cient to station registration outside—at the opening of the
garage—to perform a 2-minute registration with a WOW.
Triage was also moved to a position right after registration
to leave the treatment area for treatment only. We had the
driver turn off the engine to avoid exhaust during the regis-
tration, triage, and treatment stages. Each day, a car would
not restart. We obtained jumper cables and would jump
start the car by asking the driver of the car next to them if
they could assist.

Limitations

There are limitations to the generalizability of our
approach. Other health care facilities may not have the

facilities (eg, physical garage space) or the resources to
quickly enable wireless connectivity for remote communi-
cation with the main emergency department and telemedi-
cine visit. In addition, this alternative care area would still
be prone to weather elements, especially in harsher cli-
mates. The Tele-Garage did not have climate control, with
neither heat in the winter nor cooling in the summer,
which could have affected staff productivity and satisfac-
tion. Because our facility is in a mild-climate area, this was
not identified as a pressing issue. Future work may focus
on evaluating staff and patient satisfaction with care in the
Tele-Garage.

Implications for Emergency Health Care Team

Rapid change during disaster situations will continue to
challenge emergency nurses. The COVID-19 pandemic is
one of these untested challenges. The American Nurses
Association Code of Ethics states that nurses have the same
obligation to self as to others. The ED leadership worked
with staff to find ways to keep staff safe while meeting our
ethical obligations to care for patients classified as infec-
tious or potentially infectious. The development of the
Tele-Garage is an example of a patient care and flow pro-
cess that greatly assisted in meeting staff safety and the ethi-
cal obligations of patient safety and treatment.

A disaster event can be acute, such as an act of terror-
ism/natural disaster, or evolving, such as the COVID-19
pandemic. The safety of the health care team and conserva-
tion of safety equipment such as PPE must be considered
during any disaster situation. We have demonstrated the
Tele-Garage is a safe and feasible way to provide care for
patients classified as low acuity during a pandemic. In the
future, this model can be transitioned to care for patients
classified as low acuity during natural disasters, influenza
surges, and potentially contaminant scenarios, creating
capacity for patients classified as higher acuity within the
ED footprint.

Conclusion

Our proposed and evaluated new model of telemedicine-
enabled, alternative care area patient workflow, the Tele-
Garage, can be used as a blueprint by emergency depart-
ments to develop and rapidly implement their own plans
to manage patients classified as low acuity safely and effec-
tively. This model can be applied to other surge capacity
situations such as infection contamination scenarios with a
surge of communicable infection complaints or to treat
minor injuries after a natural disaster.
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Contribution to Emergency Nursing Practice

� The current state of the literature indicates that the imple-
mentation of commercialized electronic health records
(EHRs) has led to both advances and drawbacks to patient
care. However, there is little in the literature examining
the impact EHR usability has had on nursing workload
and satisfaction in the emergency care setting.

� The main finding of this research is that nurses spent
more time utilizing the EHR as compared to other
tasks, including direct and indirect patient care.

� Key implications for emergency nursing practice from
this research are identifying and addressing the spe-
cific usability issues within EHR systems that may hin-
der nursing workflow.

Abstract

Introduction: The use of an electronic health record may
create unanticipated consequences for emergency care
delivery. We sought to describe emergency department
nursing task distribution and the use of the electronic health
record.

Methods: This was a prospective observational study of
nurses in the emergency department using a time-and-motion
methodology. Three trained research assistants conducted
1:1 observations between March and September 2019. Nurse
tasks were classified into 6 established categories: electronic
health record, direct/indirect patient care, communication, per-
sonal time, and other. Nurses’ perceived workload was assessed
using the National Aeronautics and Space Administration (NASA)
Task Load Index.

Results: Twenty-three observations were conducted over
46 hours. Overall, nurses spent 27% of their time on elec-
tronic health record tasks, 25% on direct patient care, 17%
on personal time, 15% on indirect patient care, and 6% on
communication. During morning (7 AM-12 PM) and afternoon
shifts (12 PM-3 PM), the use of the health record was the
most commonly performed task, whereas indirect patient
care was the task most performed during evening shifts (3
PM-12 PM). Using the National Aeronautics and Space
Administration (NASA) Task Load Index, nurses reported an
increase in mental demand and effort during afternoon
shifts compared with morning shifts.

Discussion: We observed that emergency nurses spent more
time using the electronic health record as compared to other
tasks. Increased usability of the electronic health record, par-
ticularly during high occupancy periods, may be a target for
improvement.

Key words: Workload; Job demands; Electronic health record;
Time-motion study; Emergency nursing; Operations
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Introduction

Since 2003, there has been a push to implement electronic
health records (EHRs) throughout health care as part of a
national task force deployed by the Institute of Medicine
and Health.1 This was further expanded on by the signing
of the Health Information Technology for Economic and
Clinical Health Act in 2009, which sought to promote the
implementation of EHRs in hospital systems.2 The adop-
tion of commercialized EHRs across health care has helped
facilitate complete patient records, improve shift-to-shift
reporting, limit data entry errors, and enable more efficient
delivery of health care.3 Nevertheless, this expansion has
not been flawless, with drawbacks of inefficient implemen-
tation including poor usability, low participant satisfaction,
and a demise in time dedicated toward patient care.4,5

The emergency department, with its high patient acuity
and dynamic workflow consisting of frequent interruptions,
can be limited by an inflexible EHR that decreases productiv-
ity and hinders multitasking.4 Health care providers are at a
significantly higher risk of professional burnout when dissatis-
fied with the time spent on clerical tasks and decreasing time
spent interfacing with patients.5,6 Increased workload and
resulting burnout among health care providers are detrimental
to the quality of care delivery and clinical decision-making.
For example, in intensive care unit settings, increased work-
load in the form of higher patient-to-nursing ratios is associ-
ated with increased morbidity and mortality.7,8 Beyond the
walls of the intensive care unit, increased workload in the
emergency department was found to influence physicians’
prescribing patterns, with physicians more likely to prescribe
opioids when patient volumes are higher.9

There is evidence that the use and alternatively, the
usability of an EHR affects meaningful patient-oriented out-
comes. One study of neonatal intensive care nurses revealed
that one of the most frequent unintended consequences of
EHR use was a heavier workload along with changes to their
workflow and modified communication patterns.10 Nurses
spend less time reporting and providing patient-family
teaching in lieu of their increasing documentation require-
ments.11 Cumbersome navigation of scattered information
throughout the EHR slows cognitive processing of patient
information.12 This can adversely affect a nurse’s ability to
make rapid, real-time medical decisions and perform hand-
offs effectively and efficiently.13,14

Across different EHR vendors, time to complete tasks
and error rates can vary widely, leading to errors in medication
and diagnostic orders.15,16 In addition, key performance indi-
cators such as waiting room time, treatment time, and total
time for patients discharged from the emergency department
were increased immediately after the implementation of a

commercialized EHR, when staff and health care providers
are first learning how to use a new system.17,18

Previous research among medical-surgical and outpatient
nurses found that a substantial proportion of a nurse’s tasks
may be devoted to the EHR.19,20 Given the importance of
context and the highly disruptive nature of the emergency
department, EHR use among emergency nurses has not, to
our knowledge, been previously described and is the subject
of this analysis. A previously unpublished study from 2007
from our institution examined nursing work patterns in the
ED setting and found that nurses spent 10% of their time on
computer tasks and 32% on direct patient care.21

In this study, our objective was to (1) describe overall
patterns of nursing workload in the emergency department,
(2) measure the task load dedicated toward the use of the
EHR, and (3) understand variation in emergency nurse
workload across different times of the day. In addition, we
sought to characterize any changes that may have occurred
in time dedicated to the EHR since this was last studied at
our institution 13 years ago.

Methods

DESIGN AND SETTING

We conducted a prospective observational study of emer-
gency nurse use of the EHR using a continuous time-and-
motion methodology.22 Adapted from management science,
a time-and-motion approach uses observation to measure
the amount of time spent on tasks. The study was con-
ducted at Vanderbilt University Medical Center (VUMC)
in Nashville, TN. VUMC is a quaternary care academic
medical center, and its emergency department has 80 000
annual patient visits. The emergency department has used
Epic (Epic Systems Corporation, Verona, WI), a commonly
available commercial EHR, since November 2017. Observa-
tions were performed in the highest acuity section of the
emergency department to be consistent with our initial
2007 study. This section of the emergency department con-
sists of 20 treatment rooms and 4 trauma resuscitation bays
with nursing to patient ratios of 1:3.

OBSERVATION PROCEDURES

Three trained research assistants conducted 1:1 observa-
tions using a convenience sample of emergency nurses who
consented to be observed between March and September
2019. The research assistants consisted of 2 medical stu-
dents and a clinical research coordinator. Before conduct-
ing formal observations and to enhance reliability, the
research assistants were trained through simultaneous

RESEARCH/Bakhoum et al

734 JOURNAL OF EMERGENCY NURSING VOLUME 47 � ISSUE 5 SEPTEMBER 2021



observations of a single nurse. The research assistants were
given a guide defining workload categories and were
observed by a senior researcher during a pilot observation
training period to enhance the accuracy and reliability of
the time-motion data collection. The observed nurses were
typically assigned to 2 to 4 rooms per shift. Observations
were conducted across different times in the day to capture
potential variation in ED workload and flow, with a morn-
ing (8 AM-12 PM), afternoon (12 PM-3 PM), and evening
(3 PM-6 PM) shift. Splitting observations is a standard meth-
odology for time-motion studies conducted in the emer-
gency department, where continuous observations can be
disruptive and expensive to perform.23,24 Observers were
instructed to limit conversations with nurses and to posi-
tion themselves in a way to avoid interruptions in nurse
workflow.

PARTICIPANTS

Staff were included if they were an emergency nurse and
were assigned to the high acuity pod during the period of
observation. Nurses were excluded if they were assigned to
a teaching role as workflow patterns may deviate from their
normal practice. Eligible nurses were selected on the basis
of availability through the review of the electronic white-
board or by recommendation from the charge nurse.
Nurses were consented verbally before data collection.
Nurses were aware that their workload was being observed
but were blinded to the purpose of the study. Charge
nurses were not aware of the study purpose or aims.

DATA COLLECTION ANDMEASURES

Time-and-motion data were collected using Research Elec-
tronic Data Capture (REDCap). REDCap is a secure,
widely used web-based software platform designed to sup-
port data capture for research studies.25 Research assistants
used the tool to log, in real-time, what activity a nurse was
performing. Timestamps and durations of tasks were auto-
matically generated by the system. The data collection
form can be seen in the Supplementary Figure.

Nursing activities were classified into 1 of 6 categories:
EHR, direct patient care, indirect patient care (actions per-
formed to benefit patient but do not involve direct patient
contact), communication (discussions with other health
care providers), personal time (non-health care−related
tasks), and other (any other task not included in earlier
text). These definitions were derived from literature review of
previous time-motion studies and reviewed by a nursing man-
ager for relevancy to our setting before their implementa-
tion.26,27 The distinction between direct and indirect patient

care is well described by the Nursing Interventions Classifica-
tion System, a comprehensive, research-based standardized
classification of nursing roles.28

Nursing staff’s perceived workload was assessed using
the National Aeronautics and Space Administration Task
Load Index (NASA-TLX), a validated tool for measuring
and conducting a subjective mental workload assessment.29

The NASA-TLX is a multidimensional and widely accepted
tool for measuring subjective occupant workload.30 The
NASA-TLX is also a quick, easy, and flexible survey that
limits interruptions to nursing workflow and has been effec-
tively used in previous nursing studies to measure overall
subjective workload of a shift and multiple tasks.31,32

Toward the end of an observation session, nurses were
given an electronic tablet with the NASA-TLX survey and
asked to rate performance on a scale of 1 to 20 across 6
dimensions: mental demand, physical demand, temporal
demand, effort, performance, and frustration. To help with
understanding our findings, we asked the observed nurses
to comment on the perceived workload and whether there
were any barriers to accomplishing their work during the
shift. These comments were reviewed for themes and are
presented in the Discussion.

ANALYSIS

Statistical analysis was conducted using Stata/IC version
15.0 (College Station, TX). A Wilcoxon rank sum test was
used to analyze the time spent on EHR tasks when com-
pared with other tasks. We used 1-way analysis of variance
to look at differences in NASA-TLX scores by the time of
day. Any missing NASA-TLX data were excluded from sta-
tistical analysis.

ETHICAL CONSIDERATIONS

This study was approved by the VUMC Institutional
Review Board (#181533). This study followed the
Strengthening the Reporting of Observational Studies in
Epidemiology guidelines for reporting observational stud-
ies.33,34 Observations were conducted on a convenience
sample of nurses working in a research-centric emergency
department in which participation in research is the norm
rather than the exception. Before observation, study inves-
tigators collaborated with nursing leadership to develop a
written script that was reviewed and approved by the insti-
tutional review board and electronically sent to all potential
staff explaining the purpose and voluntary nature of the
study. They were also informed that they could opt out at
any time. Staff were then contacted 1 day in advance and
verbally consented. Although we had a 100% participation
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rate, recruitment focused on ensuring that participation
was entirely voluntary. Furthermore, nurses were blinded
from specific study objectives. There were no incentives
offered to participate in the study and no penalties for
declining participation. However, nurses often feel under-
represented in research and are eager to participate to edu-
cate patients of the research products about the nature and
challenges of emergency nursing. We did not record the
names of nurses observed or demographic information to
protect participant privacy.

Results

All recruited nurses enrolled in the study. Twenty-three obser-
vations were conducted for a total of 46 hours betweenMarch
and September 2019. The mean duration of observation per
nurse was 120 minutes with a range of 56 to 169 minutes. In
total, there were 9 morning observations, 9 afternoon observa-
tions, and 5 evening observations. A NASA-TLX survey was
not completed in 3 of the 27 observations owing to partici-
pants declining or time constraints.

TASKS AND TIME

Overall, nurses spent a median of 27% (interquartile
range [IQR] 23-33) of their time on EHR tasks, 25%
(IQR 16-32) on direct patient care, 17% (IQR 6-24) on
personal time, 15% (IQR 12-25) on indirect patient
care, 6% (IQR 4-8) on communication, and 0% (IQR
0-2) on "other" tasks including cleaning patient rooms
or documenting on paper (Table 1). The median time
spent on EHR tasks was greater than on indirect patient
care (11.8 minutes, P = .003; 95% CI, 4.1-20.5), communi-
cation (24.9 minutes, P < .001; 95% CI, 18.4-32.5), and
personal time (15.1 minutes, P =.005; 95% CI, 4.8-24.3)
(Table 2). There was no significant difference from direct
patient care. As a proportion of tasks performed, the use of
the EHR was the most frequent task performed overall
(31%), followed by indirect patient care (23%), direct
patient care (21%), communication (13%), and personal
time (11%). During morning shifts, the highest median
fraction of time was spent on EHR tasks and direct patient
care. During afternoon shifts, nurses spent most of their
time using the EHR, whereas indirect patient care was the
task most performed during evening shifts.

NASA-TLX RESULTS

Overall, mean NASA-TLX scores (N = 20) indicated that
throughout a shift, nurses had low levels of demand and

frustration and felt that they could complete tasks effec-
tively (Figure 1). However, when stratified by time of day,
key differences were observed (Figure 2). Nurses had
increased mental demand and reported effort (how hard
they had to work to accomplish tasks) between morning,
afternoon, and evening shifts (F = 5.04, P = .02, F = 4.12,
P = .04). There were no statistical differences noted
between physical demand, temporal demand, performance,
and frustration across the 3 time points.

Discussion

This study used direct observations of nurses working in
the emergency department of a large quaternary care aca-
demic center to evaluate patterns of workload distribution.
Our results identified that emergency nurses spent more
time using the EHR than on direct or indirect patient care
tasks (27%, 25%, 15%, respectively). In addition, the use
of the EHR was the most frequent task performed by
nurses during their shifts.

Our results demonstrated a substantial change in the
amount of time spent on EHR tasks when compared with
previous analyses of nurse workflow. In a 2010 study by
Cornell et al,35 charting tasks took up 9.9% of medical-sur-
gical nurse time, with the most time spent assessing
patients. Our results are comparable with literature on phy-
sician workflow. Research on emergency physician work-
flow in Denmark yielded similar numbers to ours, with
physicians spending 25% of their time on direct patient
care and 31% on documentation.36 Similar time-motion
analysis of inpatient hospitalists done by Tipping et al37

showed that physicians spent more time using the EHR
than on direct patient contact (25% and 17%, respec-
tively). Increasing medico-legal liabilities and billing
requirements have necessitated that physicians spend more
time documenting in the EHR. Nurses, however, do not
have the same requirements and, in previous research, have
reported more positive attitudes toward the adoption of

TABLE 1
Median time spent on tasks

Task Median time, % IQR

EHR 27 23-33
Direct patient care 25 16-32
Indirect patient care 15 12-25
Communication 6 4-8
Personal time 17 6-24

EHR, electronic health record; IQR, interquartile range.
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EHRs in clinical practice when compared with physi-
cians.38 Despite this, our study revealed that nurses spent
comparable amounts of time using the EHR as physicians.

Using the NASA-TLX, nurses in our study reported
increased mental, physical, and temporal demands;
increased effort and frustration; and decreased performance
during afternoon shifts. During evening shifts, there was a
sharp decrease in personal time tasks and time spent using
the EHR, with an increase in the duration of time perform-
ing indirect patient care. It appears that during higher
occupancy times, emergency nurses spend more time on
patient care, leaving them less time to document or take

breaks. Qualitative comments, particularly around the
usability of the EHR, reflected on this cognitive toll associ-
ated with documenting during periods of increased patient
load. Usability features that were a source of frustration
included the multiple clicks required to collect information
on patients, making nursing sign-out more tedious, and
increased documentation requirements for patients waiting
to be admitted (eg, boarded patients). One nurse com-
mented on how the portability of computers in the emer-
gency department facilitated flow more so on the inpatient
side, allowing for concurrent patient care to occur when
documenting. The EHR, as 1 nurse commented, “helps

FIGURE 1

Overall mean National Aeronautics and Space Administration Task Load Index scores by dimension for emergency nurse (N = 20) electronic health record use. Bars represent
the SD of scores.

TABLE 2
Median nursing time spent on EHR tasks compared with other tasks

Tasks Difference, min 95% CI Z value P value

EHR vs indirect patient care 11.8 4.1, 20.5 �2.4 .003
EHR vs direct patient care 4.2 �7.5, 13.3 �0.7 .49
EHR vs communication 24.9 18.4, 32.5 �4.2 < .001
EHR vs personal time 15.1 4.8, 24.3 �2.9 .005

EHR, electronic health record.
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more than it hurts, but can be challenging as someone get-
ting to know the system.”

Previous research has shown that EHR-related stress was
associated with nursing-perceived physical demand and frus-
tration.39 Early phases of EHR transitions are associated with
increased cognitive workload in nurses, but no long-term fol-
low-up has been done. According to Black Book Market
Research, self-reported satisfaction with EHRs among nurses
is low, with 90% of nurses believing that their EHR has
damaged their ability to communicate with patients.40

Although not designed as an exact-replication study,
our data collection methods were similar to the 2007
Vanderbilt study examining emergency nursing use of an
EHR and provide insight into how nursing use of the
EHR may have changed over time at a single institution.
In the study, 96.7 hours of data were evenly split between
8 morning and 8 evening shifts from emergency nurses
working in the highest acuity pod. The observations
at that time found that emergency nurses spent approxi-
mately 10% of their time using the EHR and 32% on
direct patient care. The EHR used at the time was a
homegrown system compared with the commercially
available product implemented in 2017. Although we
focused on a similar population of emergency nurses
working with high acuity patients, potential confounders
remain. For example, changes in team composition at the

time of patient arrival both in the current study and in
2007, architectural design of the emergency department,
nursing experience with the EHR, patient time spent in
the emergency department (eg, newly arrived vs boarding
patient), and historical changes in work processes are such
examples that may introduce potential confounders that
limit both a comparison between the 2 studies and further
affect the results of the current study. Our observations
show an approximately threefold increase in the propor-
tion of time dedicated to the EHR since 2007. However,
these findings may be limited in generalizability owing to
the potential confounders described previously along with
the specific operating nature of this quaternary care aca-
demic emergency department.

Further research is needed to understand why there
has been such a substantial increase in time spent in the
EHR. One issue frequently described in the literature
and relevant to the ED setting is the increase of “alert”
or “pop-up” fatigue resulting from frequent interrup-
tions built into clinical systems.41 In a setting such as
the emergency department, where staff members are
already burdened by frequent interruptions, additional
interruptions created by an EHR may hinder interac-
tions among ED staff and patients. To combat this, 1
study observed what unique alerts accounted for most
of the interruptions in nursing workflow and made

FIGURE 2

Mean National Aeronautics and Space Administration Task Load Index scores by time of day for emergency nurse (N = 20) electronic health record use. Bars represent the SD
of scores.
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changes accordingly, with significant reductions in
weekly screen time.42 Additional usability features to
consider for the emergency department include the for-
giveness and feedback of the system, whereby explora-
tion within the EHR does not lead to errors and
informs users what actions are about to be undertaken,
as well as the effectiveness of language and simplicity of
the design interface.43 Nurses and physicians have his-
torically felt excluded from participating in health sys-
tem development initiatives and often cite the feeling
that EHRs are designed to prioritize documentation
and billing over patient care coordination and decision-
making.44,45 Therefore, any future endeavors to address
usability issues must have buy-in from all end-users of
health informatics systems.

Limitations

Our study had several limitations. First, the study was
limited to nurses working in the highest acuity pod in
the emergency department. In these pods, nursing to
patient ratios are lower (1:3 patients), which may alter
how workflow is distributed when compared with other
areas of the emergency department. Second, observer
interrater reliability was not formally measured nor was
a priori sample size calculated as this study was designed
to be descriptive in nature. Furthermore, training was
conducted before the observations to enhance the reli-
ability of the observations. Third, we used a survey
instrument developed in REDCap for capturing time-
motion analysis, which has not been validated. However,
there were no reported issues with using this instrument
during observations. Other limitations included the
small sample of emergency nurses observed and con-
straints on the duration of the study and the time of day
when the observations were conducted (there were no
observations conducted after 6 PM). Nurses in our study
were not blinded to observers and may have subse-
quently modified their behavior or the content of their
qualitative comments. Our study lacked randomization,
which may have introduced selection bias into our
results. Finally, although it is possible that the same
nurses were observed, subsequently reducing the gener-
alizability, this was not part of our exclusion criteria and
occurred infrequently.

Implications for Clinical Care

Our study demonstrated that more emergency nursing
time was spent in the EHR than on direct or indirect

patient care tasks. EHR documentation burden, usabil-
ity, and nurse satisfaction are important areas for
process improvement and innovation. Our study can
serve as a single-site model assessment of the need for
performance improvement to reduce EHR-related job
demands and frustrations for the emergency nursing
workforce.

Conclusions

In this single-center study, our findings demonstrated
that time using the EHR was the most frequent task
performed by emergency nurses. Furthermore, our
study provides some insight into the impact that health
information technology has on cognitive demands, frus-
tration, and nursing satisfaction in the emergency
department. Identifying the etiology of this increased
workload may identify ways to reduce time spent on
EHR tasks and subsequently increase the amount of
time available for patient care.
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TAGGEDH1SYSTEM LEVEL INFORMATICS TO IMPROVE TRIAGE

PRACTICES FOR SICKLE CELL DISEASE VASO-
OCCLUSIVE CRISIS: A CLUSTER RANDOMIZED

CONTROLLED TRIAL TAGGEDEND
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Contribution to Emergency Nursing Practice

� Patients with sickle cell disease do not often receive
guideline-concordant care.

� An emergency severity index clinical decision support
banner improves triage guideline concordance, without
direct nursing education.

� Other nurse-directed interventions are necessary to
sustain change.

Abstract

Background: National Heart Lung and Blood Institute guide-
lines for the treatment of vaso-occlusive crisis among people
with sickle cell disease in the emergency department recom-
mend assigning an emergency severity index of 2 at triage.
However, patients with sickle cell disease often do not receive
guideline-concordant care at triage. To address this gap, a
decision support tool was developed, in the form of a text ban-
ner on the triage page in the electronic health record system,
visible to triage nurses.

Methods: A prospective quality improvement initiative was
designed where the emergency severity index clinical decision
support tool was deployed to a stratified random sample of
emergency department triage nurses to receive the banner
(n = 24) or not to receive the banner (n = 27), reminding them
to assign the patient to emergency severity index category 2.
The acceptability of the emergency severity index clinical deci-
sion support tool was evaluated with the Ottawa Acceptability
of Decision Rules Instrument. Descriptive and bivariate (chi-
square test) statistics were used to characterize the study’s
primary outcome, proportion of visits assigned an emergency
severity index of 2 or higher. A generalized linear mixed model
with clustering at the level of the triage nurse was performed
to test the association between the banner intervention and
triage practices.

Results: A total of 384 ED visits were included for analysis.
Before study initiation, the percentage of sickle cell disease
patients’ visits with the proper emergency severity index
assignment at triage was 37.04%. After initiation, the propor-
tion of sickle cell disease patients’ visits with an emergency
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severity index of 2 or higher triaged by nurses in the interven-
tion group was markedly higher in the intervention group than
in the control group (64.95% vs 35.05%; x2 = 8.79, P ≤ .003).
Accounting for clustering by nurse, the odds ratio for proper tri-
age emergency severity index assignment was 3.22 (95% con-
fidence interval 1.17−8.85; P ≤ .02) for the intervention versus
control. Surveyed triage nurses reported the emergency sever-
ity index clinical decision support tool to be moderately accept-
able (nurses’ mean Ottawa Acceptability of Decision Rules
Instrument scores ranged from 4.13 to 4.90 on the 6-point

scale; n = 11). There were no differences in ED experience out-
comes including time to first analgesic or length of stay
between the control and intervention groups.

Conclusion: Substantial improvements in triage guideline
concordance were achieved and sustained without direct nurs-
ing education.

Key words: Sickle cell disease; Triage; Emergency nursing; Pain;
Guidelines; Clinical decision support; EHR alert

Background

Sickle cell disease (SCD) is themost common autosomal reces-
sive disease in the United States affecting nearly 100 000 indi-
viduals in the country.1 The clinical hallmark of SCD is
episodes of acute pain or vaso-occlusive crisis (VOC), which is
the most common reason for visits to the emergency depart-
ment.2 This makes prompt and aggressive pain management a
priority for providing quality guideline-concordant ED care.

National Heart Lung and Blood Institute (NHLBI)
guidelines for the treatment of VOC in the emergency
department recommend assigning emergency severity
index (ESI) 2 at triage. ESI is a “five-level ED triage algo-
rithm which” stratifies patients into 5 groups ranging
“from 1 (most urgent) to 5 (least urgent) on the basis of
acuity and resource needs.”3 However, patients with SCD
often do not receive appropriate ESI scores at triage.4 To
address this gap, we developed an ESI clinical decision sup-
port (CDS) tool within the electronic health record (EHR)
for ED triage nurses to improve the quality of ED care at
triage. Typically, EHR interventions take the form of best-
practice alert pop-ups requiring users to acknowledge and
navigate back to their current task. The ESI CDS devel-
oped for this study took the form of a text-based banner on
the EHR ED triage page, which was visible to users but
did not require any actions on the part of the user. Our
objective was to determine the effectiveness and acceptabil-
ity of this passive ESI CDS tool in promoting guideline-
concordant triage practices.

Methods

STUDY DESIGN

To evaluate efficacy of the ESI CDS tool, we designed
a 2-arm parallel cluster randomized controlled trial
among ED triage registered nurses. We chose a 1:1
cluster randomized design (instead of randomizing at

the patient-visit level) to test the feasibility of this tool
to change nurse behavior. ESI is assigned in a hierarchi-
cal fashion; visit ESIs are theoretically clustered by tri-
age nurse. This group-level design minimizes the threat
of intervention contamination that would occur if ran-
domization was at the visit level “within” each triage
nurse. Before the implementation of our project, stake-
holder input was received from the Nursing Director of
the emergency department. However, all clinical nurses
included in the study were blinded to the study and to
randomization. To evaluate acceptability, a convenience
sample of nurses randomized to the intervention group
completed the Ottawa Acceptability of Decision Rules
Instrument (OADRI)5 using a brief tablet-based self-
administered electronic survey. Study data were col-
lected and managed using REDCap electronic data cap-
ture tools hosted at the Icahn School of Medicine at
Mount Sinai Hospital. REDCap (Research Electronic
Data Capture) is a secure, web-based software platform
designed to support data capture for research studies,
providing 1) an intuitive interface for validated data
capture; 2) audit trails for tracking data manipulation
and export procedures; 3) automated export procedures
for seamless data downloads to common statistical pack-
ages; and 4) procedures for data integration and inter-
operability with external sources. 27,28

STUDY SETTING

Our study took place in the emergency department of a
1174-bed tertiary care academic referral center located in
the upper east side of New York City, which sees over
100 000 visits per year and serves a diverse population that
is 35% Latino, 29% black, 19% white, and 17% Asian
and Other race. The emergency department uses a single
EHR (EPIC, Madison, WI). In 2019, less than 1% of ED
visits (N = 515) at our facility were SCD related.
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STUDY SAMPLE

We included all active triage Registered Nurses (RNs)
(N = 51) (Full-Time, Part-Time, Per-diem) to receive or
not to receive the ESI CDS banner reminding them to
assign the patient to ESI category 2 (Figure 1). The banner
was triggered for all visits belonging to patients identified
as having SCD using International Classification of Dis-
eases-Ninth Revision (ICD-9) and ICD-10 codes in their
problem list or medical history. Supplementary Table 1
lists all ICD-9 and ICD-10 codes used. A subset of ED tri-
age nurses randomized to receive the ESI CDS banner par-
ticipated in a brief survey evaluating acceptability of our
intervention.

STUDY PROTOCOL

Nurses were randomized to receive the banner or not to
receive the banner. The study’s principal investigators (J.G.
and N.G.) and all triage nurses were blinded to group ran-
domization assignments. In the pilot data, we noted that
some nurses triaged far more visits than others because they
were scheduled for more triage shifts. To ensure balanced
visit numbers between the intervention and control group,
nurses were classified as being in the upper third, middle
third, and lower third of total visits processed, on the basis
of the 5-month pilot data. Within each stratum, random
assignment to the intervention or control group was per-
formed using a computer-generated random number list in
SAS (Version 9.4). Nurses were intended to remain in their
assigned group for the entire 8-month study period. Two
months into the intervention, we evaluated the acceptability
of the ESI CDS tool by structured interview. Emergency
nurses were approached once before their clinical shift to
ask a time convenient for them to participate in the survey.

DATA COLLECTION

We electronically extracted ED visit data for sickle cell
patients’ visits identified by ICD- 9 or ICD-10 codes
(Supplementary Table 1) that triggered the ESI CDS ban-
ner using EPIC’s Reporting Workbench feature. The pri-
mary outcome for our study was percentage of patients
presenting with VOC who are designated ESI 2 or 1 (if
nurses assessed patients’ condition to be urgent enough to
be an ESI of 1, this designation was not penalized and
recoded in our analysis as 2). Secondary outcomes were
ESI CDS tool acceptability among triage nurses as well as
process measures that included door-to-nurse time, door-
to-attending time, door-to-analgesia time, and length of

ED stay. The OADRI was used to evaluate the acceptabil-
ity of the ESI CDS tool in the second phase of our study.

OADRI INSTRUMENT

The OADRI was developed by a research group informed
by the Ottawa Model of Research Use.6 Researchers
grouped various barriers and facilitators related to whether
a research innovation was adopted into practice into 3 large
categories: (1) aspects of the innovation, (2) decision mak-
ing, and (3) environment. After pilot testing in a single ter-
tiary care hospital, the 12-item instrument OADRI was
validated via postal surveys among emergency physicians
from Australia, Canada, the United Kingdom, and the US
in the context of the Canadian C-Spine Rule and the Cana-
dian CT head rule.5

Nurses were asked to indicate their level of agreement
with each of the 12 statements on a 6-point scale ranging from
1, strongly disagree; to 6, strongly agree; or indicating “no
opinion/don’t know.” The first 7 items were phrased such
that a higher number indicated greater acceptability, and for
the last 5, the opposite was true. The developers of the survey
chose this strategy to avoid yes saying bias.7 The final total
score consisted of the mean of all 12 items (recoded where nec-
essary) and ranged from 0 to 6. Noncompleted items were
excluded from the final total scores. The mean of the remain-
ing items served as the instrument score. Respondents who
completed less than 8 of the 12 items were considered as not
having completed the instrument and were excluded from the
final analyses. Items for which “no opinion/don't know” was
selected were coded as the middle of the scale in line with the
original validation paper.5

DATA ANALYSIS

Sample Size Calculations

Before implementing the quality improvment (QI) project,
we extracted the previous 5 months of SCD patients’ ED
visit data to inform sample size calculations. In the previous
5 months, there were 280 ED visits by 119 people with
SCD presenting with VOC. These visits were triaged by
53 RNs. Given the rareness of SCD and scheduling assign-
ments in which some RNs have more triage shifts than
others, there was wide range of the number of patients tri-
aged by each nurse (minimum = 0, maximum = 22). Dur-
ing this period, 37.04% of visits were assigned an ESI of 1
or 2. Using these data, we ran a null generalized linear
mixed model to estimate the intraclass correlation coeffi-
cient as given by8:
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ICC ¼ t00

t00 þ p2=3

Where

t00 is the proportion of between-unit [nurses] vari-
ance, and

p2=3 represents the variance of the assumed latent var-
iable describing each ED visit’s propensity to be classi-
fied in a guideline-concordant manner (ESI 1 or 2) or
not (ESI 3, 4, or 5).

In this null model, the triage nurse covariance parame-
ter estimate was 4.56, producing an intraclass correlation
coefficient of .58. We used the R package Cluster Power9

to produce a range of effect sizes we could reasonably detect
at varying 90% and 80% power given the following:

B a =.05,
B number of triage nurses per arm = 26,
B mean number of ED visits triaged per nurse = 5,
B coefficient of variation (ratio of cluster size stan-
dard deviation to mean cluster size) = 1.02,

B proportion of ESI 1 or 2 in the control group = 0.4
(we rounded up from .37 to be conservative),

B un-pooled standard errors, and
B the expectation that the proportion of ED visits
assigned ESI 1 or 2 in the intervention group will
be higher than in the control group.

To accommodate differences in required sample size in
calculations with varying assumptions, we decided to let the
QI intervention run until the end of the month when 350

SCD ED patient visits for VOC were accrued. A power sen-
sitivity analysis is shown in Supplementary Table 2.9

OUTCOMES ANALYSIS

Descriptive and bivariate (chi-square test) statistics were used
to characterize the study’s primary outcome and balance
between the control and intervention groups on other covari-
ates of interest. A generalized linear mixed model (SAS proc
GLIMMIX with logit link) with clustering at the level of the
triage nurse was performed to test the association between the
banner intervention and triage practices. For secondary out-
comes, proc GLIMMIXwith cluster statement for triage nurse
was also used with appropriate distribution specified on the
basis of the type of outcome (eg, for continuous, normally dis-
tributed time-to-event outcomes, linear was used).

ETHICAL CONSIDERATIONS

This protocol was submitted to the Icahn School of Medicine
Institutional Review Board and deemed exempt from Institu-
tional Review Board review. Nurses and SCD patients in the
emergency department were not formally consented to the ESI
CDS banner intervention; however, nurses did have the option
to assent or decline to participate in the acceptability survey.
We did not collect personally identifying data from the nurses
(number of years in practice, sex, age, number of years as a tri-
age nurse, etc) as they are not routinely documented to support
patient care. Neither triage nurses nor SCD patients presenting
to the emergency department were made aware of the ongoing
quality improvement initiative. Before the initiative began, ED

FIGURE 1

Best-practice alert. ESI, emergency severity index.
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FIGURE 2

Percentage of all-cause ED visits by SCD patients. ESI, emergency severity index; SCD, sickle cell disease; CDS, clinical decision support.

TABLE 1
ED visit characteristics of patients with SCD for each group

Variable Total Intervention Control Difference groups

N % N % N % P value

Nurses 51 100.0 23 46.0 27 54.0 ≤.57
Sex

Male 1130 56.4 465 27.0 501 29.1 ≤.98
Female 873 45.6 362 21.1 391 22.8

Race
Black/African American 1385 69.2 571 33.2 618 36.0 ≤.72
Not Black/African American 618 30.8 256 14.9 274 15.9

No. of ED Visits triaged for VOC Total Intervention Control Difference median
Median IQR Median IQR Median IQR P value
3.0 5.0 4.0 5.0 3.0 4.0 ≤.00

Patient’s age at visit 26.0 14.0 26.0 16.0 26.0 14.0 ≤.69
Patient’s initial pain score 8.0 3.0 8.0 4.0 8.0 3.0 ≤.15

IQR, interquartile range; VOC, vaso-occlusive crisis.
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nursing leadership advised our team on the best ways to imple-
ment the intervention and provided support for the project.

CHANGES IN QI INTERVENTION PROTOCOL

Because of a miscommunication regarding which triage nurses
should be assigned to the intervention and control groups, the
ESI CDS tool was initially visible to all triage nurses from the
beginning of the study in September 2018. This was discov-
ered in November 2018, and the banner’s visibility settings
were corrected. Data in this manuscript are from after the ESI
CDS tool’s visibility settings were corrected in November
2018 and onward. The intent-to-treat results presented are in
accordance with each nurse’s planned group assignment.
Figure 2 documents when these changes took place in super-
imposed on a line graph of percent of all-cause SCD patient
ED visits assigned an ESI of 2 or higher each month from
August 2017 (for historical reference) to June 2019.

Results

Of the 51 nurses randomized, 23 received the banner, and
28 were not to receive the banner. Between November 1,
2018 and June 30, 2019, there were 384 ED visits belong-
ing to patients with at least one prior SCD diagnosis.
Table 1 documents SCD patients’ ED visit characteristics
in the control and intervention groups. On average, each
nurse included in the study triaged 4.9 SCD visits for
VOC during the 8-month study period. Before the study
was initiated, the baseline proportion of proper ESI assign-
ment at triage was 37.04%. After study initiation, the pro-
portion of SCD patients’ visits with an ESI of 2 or higher
severity triaged by nurses in the intervention group was
markedly higher than in the control group (64.95% vs
35.05; x2 = 8.79, P ≤ .003). In the generalized linear
mixed model accounting for clustering by nurse, the fixed
effect estimate = 1.17 (95% CI, 0.16−2.18) for proper tri-
age ESI assignment was 3.22 (95% CI, 1.17-8.85; P ≤

.02) for the intervention versus control group. Figure 2
depicts the percent of all-cause ED visits by SCD patient’s
assigned ESI category 2, demonstrating a secular trend in
addition to the effect of our intervention.

For our secondary outcomes, mean door-to-nurse
time (24.1 minutes for control group vs 25.2 minutes
for intervention group; z value = −0.06, P = .95)
and door-to-Attending time (54.0 minutes for control
vs 55.3 minutes for intervention; z value = 0.29, P =
.77) were not significantly different (Table 2). Door-
to-analgesia time was borderline significantly different
(106.7 vs 115.2 minutes for control vs intervention;
z value = 1.91, P = .06). Mean length of ED stay
was numerically longer among intervention group vis-
its versus control group visits (789.8 minutes for con-
trol group vs 801.9 minutes for intervention group (z
value = −0.21, P = .83) and not statistically signifi-
cant between groups. Overall admission rate for
patients presenting with VOC was 52%. Surveyed tri-
age nurses reported the ESI CDS tool to be moder-
ately acceptable (nurses’ mean OADRI scores ranged
from 4.13 to 4.90 on the 6-point scale; n = 11).
Results of our acceptability survey are described in
online Supplementary e-content.

Discussion

We derived our study from the 2014 NHLBI guideline for
the acute management of SCD patients, which recom-
mends assigning patients an ESI Triage Category 2. By
doing so, patient care would be escalated and patients
would receive immediate evaluation and treatment by the
ED provider that includes rapid administration of an opi-
oid analgesic, followed by re-assessment and repeat dosing
every 15 to 30 minutes “until the pain is controlled.”3 Our
study showed that a CDS-based intervention, in the form
of a banner, was particularly effective in helping ED triage
nurses begin to address an often unrecognized but

TABLE 2
Description of secondary outcomes

Mean time Mean score

Variable Control Intervention Control Intervention Z value P value

Arrival-to-nurse time 24.1 min 25.2 min 846.2 844.7 −0.06 ≤.95
Arrival-to-attending time 54.0 min 55.3 min 842.6 849.6 0.29 ≤.77
Arrival-to-analgesia time 106.7 min 115.2 min 675.9 717.1 1.91 ≤.06
Length of ED stay 789.8 min 801.9 min 862.5 857.4 −0.21 ≤.83
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important quality of care issue in adult patients with SCD
in VOC. Unfortunately, improvements in proper triage
ESI assignment did not result in improvements to other
elements of NHLBI guidelines, such as time-to-analgesia.
However, in light of our improvements in ED triage nurse
recognition, we believe that our findings are worthy to be
disseminated widely. Other quality improvement initiatives
are currently underway to improve performance on other
care metrics, namely, door-to-analgesia time.

Severe SCD pain should be considered a medical
emergency and must be considered a diagnosis of exclu-
sion. SCD pain can be associated with life-threatening
complications, including sepsis, acute chest syndrome,
aplastic anemia, stroke, pulmonary embolus, and organ
failure, as well as negative physiological responses that
occur when there are delays in receiving analgesia.10

Tanabe et al2 found that patients assigned a lower triage
priority (level 3, 4, or 5) waited an average of 45 minutes
longer before receiving their first analgesic when compared
with patients who were assigned a higher triage level (level
1 or 2), despite pain scores being the same. These findings
demonstrate how critical accurate triage assignment may
be for SCD patients in VOC, as it has an adverse impact
on the time analgesia is received. We implemented our
study to address this issue, but found similar study findings
to Tanabe et al2—there was no statistically significant
improvement in time to administration of initial analgesic.
This failure of ESI to result in more timely care for presum-
ably sicker patients needs further research to determine
clinically significant measures of our outcome.

To the best of our knowledge, our study was the
first of its kind to systematically evaluate the impact of
a CDS, in the form of a banner, on ESI assignment
using a randomly assigned group of triage nurses. The
literature is robust; however, in demonstrating that
CDS is effective in facilitating and accelerating the
implementation process and quality of care received by
patients for a wide range of disciplines, including nurs-
ing, to enhance nursing decision-making and evidence
based practice.11

A 2012 systematic review of 148 randomized con-
trolled trials found that CDS integrated into EHRs are
effective at improving health care process measures
across diverse settings (preventive services [n = 25; odds
ratio (OR); 1.42 95% CI, 1.27-1.58]), ordering clinical
studies (n = 20; OR, 1.72; CI, 1.47-2.00), and pre-
scribing therapies (n = 46; OR, 1.57; CI, 1.35-1.82),
but evidence for clinical, economic, workload, and effi-
ciency outcomes are lacking.12 More recent studies, spe-
cific to the ED setting and not included in this
systematic review, also support the adoption of

evidence-based practices for computed tomography
imaging use using CDS.13,14 Mainous et al15 found
that an EHR based CDS system to identify potential
transfusion iron overload in SCD patients improved
management of adult patients with SCD in primary
care (P <.001).

Many interventions found to be effective in transla-
tional research fail to be widely adopted or translated
into meaningful outcomes. Several evaluation frame-
works have been developed to facilitate translation of
research findings. Some of these frameworks are
intended to help guide both the development and eval-
uation of an intervention, whereas others are designed
solely for evaluation, such as The Reach, Effectiveness,
Adoption, Implementation, and Maintenance frame-
work.16 Our findings can be interpreted in light of the
Reach, Effectiveness, Adoption, Implementation, and
Maintenance framework. We have reported our reach,
effectiveness, and implementation, but not mainte-
nance. However, our future work will evaluate how this
intervention can improve and sustain change, which
will strengthen our study impact as well as causal asso-
ciations about our intervention using a multimodal or
multi-method quality improvement project.

STUDY STRENGTHS

Limitations

Typically, quality improvement interventions are multilevel
and multimodal, often incorporating education, training,
audit-feedback, and other techniques to improve the imple-
mentation process. A novel aspect of our study is that the
EHR banner we implemented was purely informatics-based,
without human education components, in an effort to maxi-
mize sustainability while minimizing resource utilization and
nurse education would not have improved these 2 metrics.
We maximized the potential of our quality improvement out-
comes because our study was evidence-based and innovative,
and we had stakeholder participation with nurse leadership.
Our project was also relatively inexpensive and limited to the
information technology time required integrating the banner
into the EHR.

CDS faces its own challenges, which include alert
fatigue and increased cognitive load. Although our banner
is permanently active because of our study, future research
is necessary to evaluate its sustainability and roll-out to
other emergency departments in the health system.17-21

Furthermore, we did not collect additional nurse-level
demographic data before or after study implementation
because of feasibility and logistics. These data were not
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available to the team at the time of our study implementa-
tion, and these data were not available to our team after
study implementation without additional cost of research
coordinator time and effort. However, we agree that adding
these additional data would be worthy of analysis or any
future work. Additionally, our banner was only triggered if
there was a SCD patient identified by ICD-9 or ICD-10
code in their problem history or if the triage nurses noted
“pain” in their triage assessment. This may affect the inter-
pretation and statistical analyses of our results although we
believe this may be small because more than 80% of ED
visits by patients who have SCD are for acute pain.22 Fur-
thermore, potential harms experienced by SCD patients
were not explored and an analysis of the nurse and patient
characteristics between groups was not evaluated for our
desired outcome.

To improve performance among triage nurses for
whom the banner is ineffective, an audit-feedback interven-
tion may be beneficial. Improvements in guideline concor-
dance were achieved and sustained without direct nursing
education. However, triaging at ESI level 2 did not appear
to automatically improve relevant care process measures.
To improve performance among triage nurses for whom
the banner is ineffective, an audit-feedback intervention
may be beneficial. Our future work will involve other
nurse-directed interventions to improve and sustain
change, as well as future dissemination of the EHR banner
to other hospital sites within our large academic urban
health system. In principle, upgrading all SCD patients to
ESI 2 is the right thing to do; however, individual ED
departments function in many different ways, and upgrad-
ing all SCD patients to ESI 2 would mean other patients
may wait longer.3 Future research evaluating other novel
ways to get SCD patients seen quickly is recommended.
Nevertheless, our CDS was designed with careful consider-
ation for delivery of the right information, to the right per-
son, in the right format, and at the right time for the ED
triage nurse workflow to optimize decision making for a
rare condition.23-26

CROSS OVER PERIOD, QI DIFFUSION, AND
RANDOMIZATION

Our study created a natural experiment and period of cross
over. These implications allowed us to gain a deep under-
standing that when the alert is removed, clinical care would
return back to baseline. The linear trend observed may be
suitable for a hypothesis generating future study. Further-
more, risk of bias from diffusion of the intervention
between groups and over time is also a possibility. How-
ever, we found that our intervention group was more likely

to assign an ESI 2 category to SCD patients, after receiving
the CDS banner, and it is likely that this risk would be
minimal, if any.

Although our intervention group triaged more
VOC patients when compared with our control, this
occurred by chance. It is important to note, however,
that if there was no stratification, this disparity between
groups may have been more apparent. Thus, the strati-
fication limited the imbalance, but did not eliminate it.
To completely eliminate this disparity, future work may
use a deterministic assignment rather than randomiza-
tion. Adaptive randomization strategies could also be
used in future work, or a multi-center trial, in which
the risk of imbalance would decrease as our sample size
increase.

Implications for Emergency Clinical Care

The NHLBI guidelines provide a framework to under-
stand the elements of ideal emergency sickle cell pain
care.3 For patients experiencing only sickle cell pain, a
pain management plan should be used, which involves
rapid administration of an opioid analgesic followed by
re-assessment and repeat dosing every 15 to 30 minutes
“until the pain is controlled.” This would be facilitated
if patients with SCD are triaged rapidly and assigned
high priority (ESI 2) for evaluation by a treating pro-
vider, in order to provide prompt pain management. A
text-based banner on the EHR ED triage page that
does not require any end-user action is a feasible and
acceptable way to improve guideline-concordant care
for ED patients in VOC, and may be an efficient mea-
sure to provide early analgesic prescription.

Conclusion

NHLBI guidelines for the treatment of VOC among peo-
ple with SCD in the emergency department recommend
assigning an ESI of 2 at triage. However, patients with
SCD often do not receive guideline-concordant care at tri-
age. An ESI CDS, in the form of a text banner, on the tri-
age page in the EHR system was deployed to a random
sample of triage nurses. Substantial improvements in triage
guideline concordance (without improvement in clinical
outcomes) were achieved and sustained without direct
nursing education.
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SUPPLEMENTARY TABLE 1
ICD-9 and ICD-10 codes in patient problem list or
past medical history to trigger the Emergency Sever-
ity Index clinical decision support tool for vaso-
occlusive crisis in sickle cell disease.

Code type Codes

ICD-9-CM 282.41
ICD-9-CM 282.42
ICD-9-CM 282.60
ICD-9-CM 282.61
ICD-9-CM 282.62
ICD-9-CM 282.63
ICD-9-CM 282.64
ICD-9-CM 282.68
ICD-9-CM 282.69
ICD-10-CM D57.00
ICD-10-CM D57.01
ICD-10-CM D57.02
ICD-10-CM D57.1
ICD-10-CM D57.20
ICD-10-CM D57.21
ICD-10-CM D57.211
ICD-10-CM D57.212
ICD-10-CM D57.219
ICD-10-CM D57.4
ICD-10-CM D57.40
ICD-10-CM D57.41
ICD-10-CM D57.411
ICD-10-CM D57.412
ICD-10-CM D57.419
ICD-10-CM D57.8
ICD-10-CM D57.80
ICD-10-CM D57.81
ICD-10-CM D57.811
ICD-10-CM D57.812
ICD-10-CM D57.819

ICD, International Classification of Diseases; CM, Clinical Modification.

SUPPLEMENTARY TABLE 2
Power sensitivity analysis

Months # of ED SCD

patients with

VOC

Mean # of patients

triaged per nurse (n)

# of clusters (nurses

assigning ESI) per

condition

Coefficient of Variation

(ratio of cluster size to SD

mean cluster size)

Minimum% of patients

with ESI = 2 in

intervention group

needed to detect effect

5 280 5 26 1.02 78.61
6* 340 6 26 1.02 78.43

ESI, emergency severity index; SCD, sickle cell disease; VOC, vaso-occlusive crisis.
* Estimated because ED electronic health record EPIC Workbench only allows a maximum of 5-month retrospective data pull.
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Contribution to Emergency Nursing Practice

� What is already known: the concept of family presence
during resuscitation and invasive procedures is a con-
troversial issue and it has not been universally adopted
by health care providers.

� The main finding of this paper is that the presence of
parents and other immediate family members during
resuscitation and invasive procedures has positive
impacts on patients, families, and health care medical
staff.

� Recommendations for translating the findings of this
paper into emergency clinical practice include: A vital
step toward implementing family presence during
resuscitation is the provision of appropriate training
for nurses and medical staff on family presence during
resuscitation. Medical centers should provide the nec-
essary training and support to implement this practice.
Education and training are important for health care
providers to learn essential communication skills,
building practice confidence.

Abstract

Introduction: The concept of family presence during
resuscitation and invasive procedures is a controversial
issue and has not been universally adopted by health care
providers. Owing to the sheer number of studies in this
field, we conducted this umbrella study to provide an over-
view of this concept with the aim of investigating the
impact of family presence on patients, families, and resus-
citation and invasive procedures.

Methods: In this review, using the Joanna Briggs Institute
levels of evidence umbrella methodology guidelines, the
authors searched PubMed, Google Scholar, Embase, MEDLINE,
Web of Science, Scopus, and the Cochrane database for sys-
tematic review and meta-analysis studies that evaluated the
presence of family during resuscitation and invasive proce-
dures without time limit until July 2020. The following key
words were used for the search: family presence; family wit-
ness; parent presence; parent witness; and resuscitation.

Results: A total of 254 articles published between January
1967 and July 2020 were screened. Five articles (1 meta-analy-
sis and 4 systematic reviews) met the inclusion criteria. The
review showed that family presence during resuscitation or
invasive procedures does not have negative effects on family
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members, patients, or the resuscitation or invasive intervention
process. Family members focus on the patients, not the ongo-
ing treatment. The presence of family members is beneficial
for both family members and health care staff. None of the
reviewed studies reported a negative effect on family
members.

Discussion: The presence of parents and other immediate
family members during resuscitation and invasive procedures
has positive impacts on patients, families, and health care
staff.

Key words: Family; Presence; Witness; Cardiopulmonary resusci-
tation; Invasive procedures; Umbrella review

Introduction

Historically, there has been a reluctance to allow family
presence during resuscitation (FPDR) or invasive proce-
dures.1 Doyle et al2 introduced the concept of FPDR in
1987. More than a decade later, Hanson and Strawser3

introduced this concept in nursing textbooks. They
showed that 94% of the families who had experienced this
presence stated that, in similar circumstances, they would
want to be present again during resuscitation and suggested
that this be offered to other families as well. The American
Heart Association and the European Resuscitation Council
recommend providing the necessary facilities and support
for family members to be present during resuscitation, stat-
ing that cultural and social factors should also be taken
into account.4,5 The European Rehabilitation Council
considers FPDR to be a concept that places high value on
the independence of patients and their families. This coun-
cil has not outlined any concerns with regard to emotional
harm to family members or interference during resuscita-
tion. Despite these clinical guidelines on the importance of
family presence, it remains a controversial issue. Many
nursing leaders are reluctant to implement FPDR.6,7 This
is a result of negative perceptions of nurse managers about
the potential dangers of FPDR, limited experience of
implementing this program in the clinical setting, and lack
of clinical policy guidelines.5,8 In this regard, the concerns
included lack of staff resulting in the inability to provide
designated family support personnel at the bedside, lack of
space in the resuscitation room to accommodate the family,
and perception of a negative effect on the training of learn-
ers.8 Unlike nurses and providers, patients and their fami-
lies support FPDR.9,10 Observing the resuscitation
procedure reduces family members’ feelings of helplessness
and helps them through the grieving process by providing
them the opportunity to witness the resuscitation
efforts.11,12 Since the publication by Hanson and Strawser3

of their nursing textbook, many researchers in different
parts of the world have studied FPDR. The number of sys-
tematic reviews, integrated reviews, and meta-analyses8,13-
20 is numerous and thus required an umbrella study. An

umbrella review, also called review of reviews, is a system-
atic review of other systematic reviews that highlights their
results and procedures, provides an overview of existing
knowledge, gives quick access to a set of information, and
provides a basis for comparing studies conducted on a par-
ticular topic.21,22 We designed and conducted an umbrella
review to determine, evaluate, and review the available evi-
dence on the presence of family members during cardiopul-
monary resuscitation and invasive procedures.

Methods

To conduct this review study, the umbrella methodology
protocol of the Joanna Briggs Institute levels of evidence
was used to identify search strategies and inclusion/exclu-
sion criteria and then determine the research question,
population, intervention, comparison group, and results.23

In cases where several systematic reviews have addressed
the same question, the umbrella review can provide a
broader view by aggregating the results of these studies.24

SEARCH STRATEGY

Three researchers independently searched PubMed, Google
Scholar, Embase, MEDLINE, Web of Science, Scopus, and
the Cochrane database. The research was conducted in all
the databases from inception of the study to July 2020 with
no language restriction for publication using the following
key words: family; witness; presence; resuscitation; invasive
procedure; review; and meta-analysis. The exact query
options included “family presence resuscitation” OR “family
witnessed resuscitation”OR “family presence during resusci-
tation” OR “family presence during invasive procedures”
AND review OR meta-analysis. In addition, “parents pres-
ence resuscitation” OR “parents witnessed resuscitation”
OR “parents’ presence during resuscitation” OR “parents’
presence during invasive procedures” AND review OR
meta-analysis were used. The authors selected and included
those studies that qualitatively or quantitatively examined
the presence of family members during resuscitation and
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invasive procedures. Studies that examined the perspective of
the resuscitation team members (nurses and physicians)
regarding the presence of family members during cardiopul-
monary resuscitation and invasive procedures were excluded
from the study because they did not match the research
question.

CRITERIA ACCORDING TO POPULATION,
INTERVENTION, COMPARISON, AND OUTCOME

Population: adult and pediatric family members and
patients undergoing resuscitation or invasive procedures.

Intervention: FPDR or family presence during invasive
procedures.

Comparison: family absence during resuscitation or
invasive procedures.

Outcome 1: family psychological outcomes: depres-
sion, anxiety, satisfaction with care. Family ability to cope.
Family perspectives and experiences.

Outcome 2: patient outcome: patient mortality, resus-
citation quality, the perspectives of patients about FPDR.

EVALUATING QUALITY AND SYNTHESIS

The Joanna Briggs Institute levels of evidence checklist
was used to evaluate quality.22 This checklist consists of
11 questions and has no scales and therefore lacks a
defined standard score. The 11 questions guide the
appraisal of systematic reviews or meta-analyses. Each
question should be answered as “yes,” “no,” or “unclear.”
“Not applicable” is also provided as an option and may
be appropriate in rare instances. We considered the min-
imum score for this questionnaire as zero and the

FIGURE

Flowchart of the selection of studies.
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TABLE
Summary of articles selected for the umbrella review

Author/year Review design Aim and purpose Study sample/
inclusion period

Findings and results PICO

1 Oczkowski
et al,18 2015

Systematic
review and
meta-analysis

Whether offering family
presence during resusci-
tation affected patient
mortality, resuscitation
quality, and family
members’ psychological
outcomes

4 studies (3 in
adults and 1 in
pediatric patients)

up to 2015

FPDR does not affect adult resuscita-
tion outcomes and may improve fam-
ily members’ psychological outcomes.

FPDR does not affect pediatric resusci-
tation outcomes.

P: patients undergoing resus-
citation

I: FPDR
C: FPDR compared with
usual care

O: patient mortality, resusci-
tation quality, family mem-
bers’ psychological
outcomes (depression, anxi-
ety, satisfaction with care)

2 McAlvin and
Carew-
Lyons,16 2014

Systematic
review

Evaluated the experiences
of patients’ family mem-
bers when present dur-
ing resuscitation and
invasive procedures in
pediatric critical care set-
tings, specifically look-
ing at satisfaction with
care and ability to cope

6 articles
1995-2012

FPDR: parents desired to be present or
at least be given the option; helpful to
the child, parent, and medical staff;
decreased parents’ anxiety related to
the procedure; no additional trauma
was incurred; focus was on the child,
not the resuscitation; no long-lasting
memories of resuscitation.

Satisfaction: want to be present again;
would recommend being present to
others; eased parents’ fears; would not
change anything about the situation
when present compared with those
not present; gained information about
the child’s condition; felt a sense of
control.

Coping: parents who were not present
displayed more distress and were
more disturbed; coping was more
effective when parents could leave the
room and return; better coping and
better adjustment to death of child if
present; gave parents peace of mind,
dispelled doubts, and provided
closure.

P: parents of children under-
going resuscitation and/or
invasive procedures in the
critical care setting

I: FPDR
C: family absence during
resuscitation

O: family satisfaction with
care and family ability to
cope

3 Salmond et al,26

2012
Systematic
review

Examined the evidence on
FPDR in adults from

17 articles
(7 on patients’ per-
spectives and 10

Among family members and patients,
there exists strong support/preference
for FPDR across all countries, and

P: family members and
patients

I: studies were descriptive

(continued on next page)
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TABLE (CONTINUED)

TABLE
Continued

Author/year Review design Aim and purpose Study sample/
inclusion period

Findings and results PICO

the perspectives of
patients and relatives

on family mem-
bers’ perspectives)

1985-2010

generally the belief is that it is their
right. Health care organizations
should provide family members the
option of FPDR on an “as needed”
basis.

cross-sectional studies
C: family absence during
resuscitation or invasive
procedures

O: the perspectives of
patients and relatives about
FPDR

4 Dingeman
et al,28 2007

Systematic
review

Evaluated the current
practice of parent pres-
ence; parent behavior
during resuscitation;
benefits and risks to
children, parents, and
clinicians

15 studies
1980-2006

Parents prefer to have the choice to
remain at their child’s side during
complex invasive procedures and
resuscitation.

P: pediatric patients undergo-
ing resuscitation and/or
invasive procedures

I: FPDR
C:—
O: parents prefer to have the
choice to remain at their
child’s side

5 Piira et al,29

2005
Systematic
review

Assessed the effects of
parental presence on
children and parents

28 studies
1967-2004

No significant difference between the 2
groups.

Children whose parents accompanied
them during medical procedures
showed fewer behavioral difficulties
after discharge.

P: pediatric patients undergo-
ing resuscitation and/or
invasive procedures

I: parent presence during
medical experiences

C: parent absence during
medical experiences

O: child’s outcomes, parents’
outcomes

PICO, Population, Intervention, Comparison, and Outcome; FPDR, family presence during resuscitation.
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maximum as 11 (ie, a score of 1 for each question)25. If
the answer was yes, a score of 1 was assigned, and if the
answer was either no, vague, or inapplicable, a score of
zero was assigned. The final score was expressed as a per-
centage. Thus, if the score obtained by a study was 11,
it was reported as 100%. Considering the score obtained
by using the checklist in our study (8 out of 11), the
corresponding percentage (72.7%) would be expressed.
Selected reviews were synthesized in a table and by three
key questions: 1) does the presence of family members
during resuscitation and invasive procedures have a nega-
tive impact on them, 2) does FPDR affect resuscication
and invasive procedures? and 3) what is the effect of
FPDR on patients?

Results

Overall, 713 articles were found in the initial database search
(130 articles in Web of Science, 228 articles in Scopus, 101
articles in PubMed, and 254 articles in Google Scholar).
After removing duplicate articles using EndNote software
(Clarivate), 254 articles remained. Subsequently, 212 articles
were excluded because they were not review studies. Of the
42 remaining review articles, 12 were systematic reviews or
meta-analyses. Seven of these 12 articles were excluded
because they examined the opinions of nurses and physicians
regarding the presence of family members during cardiopul-
monary resuscitation or invasive procedures. Ultimately, 5
articles were included in the study (Figure). These 5 system-
atic and meta-analysis studies scored more than 70% using
the checklist proposed by the Joanna Briggs Institute levels
of evidence.22 Overall, five systematic reviews and meta-
analyses that were conducted between 2005 and 2015 were
included in this study. Of these 5 articles, 3 were specific to
pediatric patients, 1 addressed adults, and the fifth included
both. One of the articles evaluated the presence of family
members during routine and invasive procedures, and the
other 4 evaluated the presence of family during resuscitation
and invasive procedures. Of these 5 articles, 4 were system-
atic reviews, and 1 was a meta-analysis (Table). In 2014, a
systematic review by McAlvin and Carew-Lyons16 revealed
that parents who witnessed the resuscitation procedures per-
formed on their child had a better acceptance of the death of
their child and advised other parents in similar conditions to
do the same too. Oczkowski et al18 showed that the anxiety
and depression scores of family members who had witnessed
the resuscitation procedures performed on their loved ones
were lower than those of the family members who were not
present. Toronto and LaRocco20 concluded that hospitals
should adopt FPDR. The results of the systematic review by

Powers19 showed that education could be an effective factor
in improving nursing leaders’ understanding of FPDR and
increasing their comfort and confidence in its implementa-
tion. In 2012, Salmond et al26 published an international
comprehensive systematic review examining FPDR. The
results of this study showed that in every country studied,
family members strongly preferred to be present during
resuscitation and considered this presence to be their right.26

The results of these studies revealed that the presence
of family members during resuscitation or invasive proce-
dures did not have negative effects on family members,
patients, or the care provided. FPDR did not interfere with
the procedures and did not affect the mortality rate or the
quality of resuscitation (duration, repetition, time interval
between request and initiation) because family members
focused more on their loved ones than on the ongoing pro-
cedures. The presence of family members was beneficial for
both family members and patients.

QUESTION 1: DOES THE PRESENCE OF FAMILY
MEMBERS DURING RESUSCITATION AND INVASIVE
PROCEDURES HAVE A NEGATIVE IMPACT ON THEM?

FPDR did not cause psychological trauma to families and
reduced the depression, fear, and anxiety caused by the treat-
ment while increasing their sense of control over, and satisfac-
tion with, the medical care.27,28 Family presence provided
information about the patient’s condition for families.27

Physical contact between the family and the patient made
familymembers feel comfortable, accelerated the healing pro-
cess, and increased the family’s ability to adapt to the death of
a loved one.27 The presence of families often relieved the feel-
ings of fear and suspicion by giving them peace of mind. Fur-
thermore, most parents believed that their presence was
beneficial to their child. Families considered this presence to
be their right. Given the strong emotional bond among fam-
ily members, the opportunity to be present during resuscita-
tion or invasive procedures was comforting for all parties.
Most families who have had this experience in the past
requested this option for future interventions.

QUESTION 2: DOES FPDR AFFECT RESUSCITATION
AND INVASIVE PROCEDURES?

The studies reviewed revealed that the presence of family
members did not cause disruption in the resuscitation or
procedural process.28 In addition, it did not worsen the
mortality rate or the quality of resuscitation (duration, rep-
etition, and time interval between request and initiation)18

because family members focused on their loved ones, not
on the details of the ongoing medical procedures.16
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QUESTION 3: WHAT IS THE EFFECT OF FPDR ON
PATIENTS?

The presence of family was beneficial to patients, reduced
the stress and anxiety caused by the treatment, and increased
their satisfaction.16,29 Furthermore, physical contact
between family members was shown to accelerate the heal-
ing process.16 In the Piira et al29 review, 9 studies examined
the behaviors of children after hospital discharge. Eight of
these 9 studies did not show a significant difference between
1 group of children whose parents were present during med-
ical procedures (invasive and noninvasive) and another
group of children whose parents were not present. One
study revealed that a group of children whose parents
accompanied them during medical procedures had fewer
behavioral difficulties when discharged from the hospital.29

The result of this study is not in line with the result of our
study. According to the result of their study, the presence of
parents may not have a direct and clear effect on the child’s
anxiety and behavioral outcomes, but there are potential
benefits for parents. It seems appropriate for physicians to
provide an opportunity for parents to be present during the
invasive procedures performed on their child.

Limitations

Although the concepts of family- and patient-centered care
and existing guidelines recommend the presence of family
members during resuscitation and invasive procedures, it is
not universally adopted.1,30,31 This may be due to a lack of
support, comfort, and cooperation among medical staff.
Arguments against family presence have focused on concerns
with impedance to patient care, delayed initiation of resusci-
tation, distraction of resuscitation team members, and
increased stress on medical providers owing to pressure from
family members.31

Implications for Emergency Clinicians

Emergency nurses should be on the frontline of providing
adequate information and guidance to families who wish to
witness the resuscitation of their loved ones. The presence of
family members during resuscitation and invasive procedures
should be routinely presented as an option, while stressing
both the advantages and disadvantages of such practice and
eventually supporting the chosen actions. For this practice to
be fully realized, ED managers and educators are encouraged
to include family-centered care in the training modules of
nurses to promote staff readiness in handling actual scenarios
in which family presence would be warranted. Additionally,
determining the availability of resources and the level of

readiness of an institution to instigate family presence is
imperative for the successful implementation of the practice.
Moreover, utilizing the validated tool in this study, hospital
administrators could be better assisted in accurately assessing
family perception toward FPDR in their respective institu-
tions and thus develop and implement policies regarding
such practice, which could benefit both health care providers
and recipients.

The first step for implementing the FPDR program is
to define its guidelines and policies at medical centers.
Next, an interdisciplinary team should be assigned to
develop and expand the FPDR program. Education should
be expanded, and the focus should be on the potential ben-
efits for patients, families, and even health care professio-
nals. The guidelines should outline the criteria for assessing
family coping mechanisms to ensure uninterrupted patient
care, including contraindications to the presence of family
(eg, family members who exhibit violent behavior or dis-
tracting emotional outbursts or who are suspected abusers)
and means to support families who are not present. A des-
ignated family member should be appointed to consult
with the health care team during the resuscitation, whether
families are present or not. It is imperative that standards
be developed for all staff involved in FPDR to ensure the
safety of patients, their families, and staff. Formal hospital
policies regarding the presence of the family during resusci-
tation and invasive procedures should be prepared.5

Discussion

We investigated the effect of FPDR on the involved family
members, patients, and members of the care team. The
results of our umbrella review showed that FPDR has posi-
tive effects on family members and patients, while not
affecting the mortality rate or the quality of resuscitation
because family members focus on their loved one rather
than the ongoing treatment. Similarly, Salmond et al17

listed the benefits of FPDR as twofold: giving accurate and
concise information regarding previous medical history to
the resuscitation team members and improving the family’s
understanding of the patient’s critical condition. During a
resuscitation procedure, family presence provides the
opportunity for family members to recognize the extent of
the measures that were taken to attempt to save the
patient’s life. Family presence creates a situation for family
members to be comforted beside their loved ones. FPDR
can meet the emotional and spiritual needs of participants,
facilitate the grieving process, and provide an opportunity
for family members to bid their loved one farewell. In addi-
tion, in situations where resuscitative efforts may be
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terminated, families have the opportunity to participate in
this important decision-making process.17

This review demonstrates that families and parents
consider it their right to accompany their loved one during
resuscitation and invasive procedures. Their presence is
beneficial to themselves, the patient, and the health care
providers. Families have asked policy makers to provide the
necessary basis for this rule.1,16 One key barrier to imple-
menting FPDR from a personnel perspective is the lack of
written instructions.1 A vital step toward implementing
FPDR is the provision of appropriate training for nurses
and medical staff. It has been shown that training improves
nurses’ support for family presence, as well as increases
family invitations during resuscitation.9 In addition to
nurse training, interprofessional training for all medical
team members is critical because resuscitation is an inter-
disciplinary task involving various levels of providers. Fur-
thermore, including FPDR in the bedside teaching of
resuscitation promotes its implementation.1

Considering the positive effects of FPDR, Salmond
et al17 assert that it is time to end previous paternalistic
practices. This can be accomplished by allowing parents to
make key decisions regarding the best therapeutic options
for their child and if they would like to be present during
these procedures. As such, clinical centers should prepare
their staff and specialists for the presence of families during
resuscitation and invasive procedures.17 These studies have
revealed that, over the years, the rate and willingness of
families to accompany their loved ones during resuscitation
and invasive procedures have increased. When presented
with the option, more parents choose to be with their child
during procedures and resuscitations.1 Salmond et al17

argue that families of patients should receive the necessary
information about the anticipated procedure and required
interventions. Then, involved families should be emotion-
ally assessed and asked if they are interested in accompa-
nying the patients. If the family chooses to accompany
their loved one, they should be supported emotionally and
continually throughout the resuscitation or procedure. The
best practices regarding FPDR are clear: implementation
requires informed and courageous health care professionals
to accept responsibility for its success.17

Conclusions

The presence of parents and families during cardiopulmo-
nary resuscitation and invasive procedures is safe and bene-
fits patients, families, and medical professionals. Family
presence provides the opportunity to witness the measures
taken during the resuscitation, helps meet emotional and

spiritual needs, and facilitates the grieving process. Medical
centers should provide the necessary training and support
to implement this practice.
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A SYSTEMATIC REVIEW OF PRIMARY CARE AND

PAYMENT MODELS ON EMERGENCY DEPARTMENT

USE IN PATIENTS CLASSIFIED AS HIGH NEED,
HIGH COST

Authors: Ani Bilazarian, BSN, RN, Vaneh Hovsepian, MSN, Supakorn Kueakomoldej, BSN, RN, and
Lusine Poghosyan, PhD, BSN, RN, FAAN, New York, NY

Contribution to Emergency Nursing Practice

� Frequent and discontinuous ED care may diminish high
quality practice delivery.

� Four primary care and payment models are used to miti-
gate frequent ED use in high need, high cost patients:
care management, care coordination, intensive primary
care, and alternative payment models.

� Recommendations for translating the findings of this pa-
per into emergency clinical practice include enhancing
critical thinking about effective primary care referral prac-
tice at ED discharge and advocating for elements of pri-
mary care models and specific resources for in real
time in the ED setting for high need, high cost patients.

Abstract

Introduction: Reducing costly and harmful ED use by patients
classified as high need, high cost is a priority across health care
systems. The purpose of this systematic review was to evaluate

the impact of various primary care and paymentmodels on ED use
and overall costs in patients classified as high need, high cost.

Methods: Using the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses guidelines, a search was
performed from January 2000 to March 2020 in 3 databases.
Two reviewers independently appraised articles for quality.
Studies were eligible if they evaluated models implemented
in the primary care setting and in patients classified as high
need, high cost in the United States. Outcomes included all-
cause and preventable ED use and overall health care costs.

Results: In the 21 articles included, 4 models were evaluated:
care coordination (n¼ 8), care management (n¼ 7), intensive pri-
mary care (n¼ 4), and alternative payment models (n¼ 2). Statis-
tically significant reductions in all-cause ED usewere reported in 10
studies through care coordination, alternative paymentmodels, and
intensive primary care. Significant reductions in overall costs were
reported in 5 studies, and 1 reported a significant increase. Care
management and care coordination models had mixed effects on
ED use and overall costs.

Discussion: Studies that significantly reduced ED use had
shared features, including frequent follow-up, multidisciplinary
team-based care, enhanced access, and care coordination. Identi-
fying primary care models that effectively enhance access to care
and improve ongoing chronic disease management is imperative
to reduce costly and harmful ED use in patients classified as high
need, high cost.

Key words: Population health; Chronic disease; Primary health
care; Emergency service

Introduction

ED use has been rising steadily across the United States for
the past 30 years.1,2 Recurrent ED use is responsible for high
costs of care, ED crowding, adverse patient outcomes, and
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increased mortality.3-5 Extensive evidence demonstrates the
impact of frequent ED use on emergency nurses’ ability to
provide high-quality care, contributing to delays in anti-
biotic and analgesic administration, increased frequency of
medication errors, and increased risk of stress and exposure
to violence toward staff.3,6 Frequent ED use is particularly
harmful for patients classified as high need, high cost
(HNHC), the small subset (5%) of adults who account
for the majority of US health care costs.7-9

Patients classified as HNHC are defined as adults
suffering from multiple (at least 2) chronic conditions with
additional functional limitation (eg, difficulty bathing or
feeding) or other complex psychosocial needs (eg, frailty,
mental illness, or social isolation).7-9 Owing to high rates
of multimorbidity, patients classified as HNHC require
ongoing and coordinated disease management between the
primary and acute care settings.8,10 Yet, many patients clas-
sified as HNHC experience challenges accessing timely care
or reaching their provider.9 Consequentially, patients classi-
fied as HNHC are 3 times more likely to use the emergency
department than the average US adult and more likely to
have an ED visit categorized as preventable through timely
and routine primary care.8-10 Thus, a patient classified as
HNHC, for example, might be a Medicare-insured adult
suffering from congestive heart failure, diabetes, and obesity
who has visited the emergency department 3 times in the

past month with worsening shortness of breath and lower-
extremity swelling after failing to reach their primary care
provider for 3 days.

Frequent and discontinuous ED care threatens the effec-
tiveness of ongoing outpatient disease management owing to
gaps in communication, inadequate discharge education, or
poor care coordination between the acute and primary care set-
tings.11,12 Health systems are eager to identify strategies that
effectively improve primary care delivery for patients classified
as HNHC to reduce subsequent ED use.13 Specific primary
care models that expand accessibility to care and improve
care coordination have been shown to reduce ED use.14-16

For example, after-hours care (eg, access to evening and week-
end hours) is associated with lower all-cause and nonurgent
ED use.16,17 Yet, the evidence is limited on how various pri-
mary care models affect ED use in the population of patients
classified as HNHC with complex and chronic illnesses.

Frequent ED use also contributes to disproportionately
high spending in the population of patients classified as
HNHC.18 Patients classified as HNHC spend more than
twice as much on out-of-pocket expenses and nearly 4 times
as much onmedication and overall health care services as the
average US adult.10,18 Alternative payment models such as
accountable care organizations have been identified as stra-
tegies to curb spending and incentivize providers for
achieving high-quality outcomes for patients classified as

TABLE 1
Search terms for PubMed, Embase, and CINAHL

Database Search terms

PubMed ((“Emergency Medical Services”[Mesh] OR emergency department*[tiab] OR emergency room*
[tiab] OR health care util*[tiab]) AND (“Primary Health Care”[Mesh] OR primary care*[tiab]
OR care coordin*[tiab] OR “Case Management”[Mesh] OR “Disease Management”[Mesh] OR
“Case Managers”[Mesh] OR care manag*[tiab] OR disease manag*[tiab] OR “after-hours care”)
AND (“Dual MEDICAID MEDICARE Eligibility”[Mesh] OR “Medicare”[Mesh] OR “high-
need high-cost” OR “high need high cost” OR “high cost” OR “high-cost” OR “high risk” OR
“high utilizer”)

Embase (‘emergency department’/exp OR ‘emergency department’ OR ‘emergency room’ OR ‘emergency
visit’) AND (‘case manager’/exp OR ‘care coordinator’/exp OR ‘care coordinator’ OR ‘primary
medical care’/exp OR ‘primary medical care’ OR ‘out-of-hours care’/exp OR ‘out-of-hours care’
OR ‘disease management’) AND (‘high-need’OR ‘high-need high-cost’OR ‘high-cost’OR ‘high-
utilizer’ OR ‘high-risk’)

CINAHL ((MH “Emergency Serviceþ”) OR “emergency department”OR “emergency room”OR “health care
utilization” OR “emergency visit”) AND ((MM “Primary Health Care”) OR “primary care” OR
“primary practice” OR (MM “Case Management”) OR (MM “Case Managers”) OR (MM
“Nursing Care Coordination (Saba CCC)”) OR (MM “Multidisciplinary Care Teamþ”) OR
(MM “Disease Managementþ”)) AND ((MM “Medicare”) OR (MM “Medicaid”) OR “high-
need” OR “high-need high-cost” OR “high-cost” OR “high-risk” OR “high-utiliz*” OR “dual*
eligibl*”)
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TABLE 2
Data extraction table

Author
(year)

Study
design

Sample Definition
of HNHC

Primary care
model

Model definition Result:
All-cause
ED use

Result: Preventable
ED use

Result: Costs

Bailey et al32

(2019)
Quasi-experimental 2235 model: 285

control: 1950
Age >18 y,

Medicare,
Medicaid, dual
eligible, >2
hospitalizations
or ED visits in
last 6 mo, >1
chronic
condition

Care coordination Nonprofit health system in a
medically underserved
area in Tennessee,
including
(1) screening by nurses
(2) patient engagement
(3) medication and
disease management
(4) discharge planning
and care coordination
(5) community-based
follow-up

Medicaid enrollees
experienced
1.96 times fewer
ED visits (P <

.05)

No significant
difference

Decreased medical
expenditures in
model group
(�$8690 per 6-
month period;
[95% CI, �$14
441 to –$2939];
P < .005)

Medicaid subgroup
experienced an
adjusted average
decrease of
�$15 998 (95%
CI,�$24 427 to
–$7568; P <

.001)

Baker et al34

(2013)
Retrospective

matched cohort
study

1767 >2 clinic visits,
Medicare, at
least 1 of 3
conditions

Care management and
telehealth

Two multispecialty clinics in
Oregon and Washington
offering care management
integrated with telehealth
for patient education and
daily review of clinical
needs

No significant
difference

Berkowitz
et al 41

(2018)

Pretest/posttest 4686 Age >18 y, >1
chronic
condition,
visited PCP in
last year,
Medicare or
Medicaid

Care coordination Comparison of Medicare and
Medicaid participants
from 2012 to 2016 in
Maryland:
(1) discharge planning
(2) daily interdisciplinary
rounds
(3) patient education
(4) medication
management
(5) telephone follow-up
after discharge
(6) skilled home care and
remote patient
monitoring

90-d ED visit rates
were reduced for
Medicaid-
insured patients
by 133 per 1000
beneficiary
episodes (P <

.01)

No significant
difference for
Medicare-
insured patients

For Medicaid-
insured patients:
aggregate cost of
care was reduced
by $59.8 million
($4295 per
beneficiary
episode; P <

.01)

No significant
difference for
Medicare-
insured patients
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TABLE 2
Continued

Author
(year)

Study
design

Sample Definition
of HNHC

Primary care
model

Model definition Result:
All-cause
ED use

Result: Preventable
ED use

Result: Costs

Boult et al28

(2011)
Randomized

controlled trial
850 Age >65 y, “high

risk” defined
using claims-
based predictive
model

Care coordination Fourteen primary care teams
in 8 community-based
primary care practices
across Baltimore, MD,
and Washington, DC:
(1) comprehensive home
assessment
(2) creation of evidence-
based care guide with
patient
(3) monthly patient
monitoring
(4) transitional care
support
(5) care coordination
(6) self-management and
patient education

No significant
difference

No significant
difference

Brown et al30

(2005)
Pretest/posttest 17 >1 chronic

condition,
>1 inpatient

admission in
past year, life
expectancy >3 y

Intensive primary care (1) Longer appointment
times for evaluation
interviews
(2) multidisciplinary
assessment and follow-up
(3) Frequent visits
(weekly initially)
(4) 24-h availability of a
team member on call

Average ED visits
were
significantly
different with
pretest 6.9 visits
and posttest 4.9
visits (P ¼ .05)

ED visits per
month were not
significantly
different

No significant
difference

Bui et al42 (2019) Pretest/posttest 1342 Age >18 y, >1
chronic
condition,
Medicare or
Medicaid
insured,
identified as
“high risk” by
referral or risk-
prediction
model

Care management Primary care-embedded case
management with
multidisciplinary teams,
including a case manager,
community health
worker, health behavior
specialist, and clinicians
to provide individualized
care

No significant
difference
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TABLE 2
Continued

Author
(year)

Study
design

Sample Definition
of HNHC

Primary care
model

Model definition Result:
All-cause
ED use

Result: Preventable
ED use

Result: Costs

Capp et al35

(2017)
Retrospective cohort 3802 model: 406

control: 3396
Age >18 y, >2 ED

visits/hospital
admissions in
last 180 d

Community-based
care coordination

A multidisciplinary program,
part of a large urban
academic medical center
in Colorado: (1) intensive
medical, behavioral
health, and social care
coordination services (2)
home visits within
60 days of an ED visit or
hospital discharge (3)
behavioral screening and
education with a
provider, care
coordinator, health
coach, behavioral health
evaluator, and
community health
worker

27.9% fewer ED
visits (P < .05)

Coleman et al46

(2002)
Case control (nested) 297 cases (used the

emergency
department): 103

Controls (did not use
the emergency
department): 194

Age>65 y, multiple
chronic
conditions,
history of high
use or physician
referral

Care coordination Large group-model health
maintenance organization
in Denver metropolitan
area offering the
following: (1) timely
follow-up after a change
in treatment (2) care
planning with few
decision makers involved
(3) patient self-report of
care coordination

No significant
difference

No significant
difference

Cross et al40

(2017)
Longitudinal cohort 17 443 2 more conditions,

enrollment in
same primary
practice with
same provider
for duration of
study

Alternative payment
models

Multiyear engagement by
primary care practices in a
pay-for-value program
part of Blue Cross Blue
Shield of Michigan

Lower odds of
incurring any
ED visit over
time compared
with control
patients (OR,
0.88; P ¼
.0002)

No significant
difference in
number of ED
visits overall
(þ3.2%, P ¼
.132)

No significant
difference over
the 4-y study
period
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TABLE 2
Continued

Author
(year)

Study
design

Sample Definition
of HNHC

Primary care
model

Model definition Result:
All-cause
ED use

Result: Preventable
ED use

Result: Costs

Hardin et al43

(2016)
Pretest/posttest 339 Age >18 y, >3

hospital or ED
visits in past 12
mo

Care management Conducted from 2012 to
2015 at an inner-city
tertiary care hospital with
a socioeconomically
diverse and highly
vulnerable population:
(1) chart review with
root-cause analysis
(2) interdisciplinary care
management plan with
weekly follow-up
(3) EMR integration

ED visits reduced
by 43% (P <

.001)

Total direct
expenses
reduced by 46%
(P < .001)

ED expenditures
reduced by 50%
(P < .001)

Komaromy et al32

(2019)
Quasi-experimental 770 Age >18 y, enrolled

in Medicaid-
managed care,
>2 chronic
conditions,
either 1
hospitalization
or >3 ED visits
in past 6 mo

Intensive primary care 6 outpatient intensivist teams
across New Mexico
offering the following:
(1) patient-centered
interdisciplinary team
care
(2) motivational
interviewing
(3) care planning
(4) walk-in appointments
and after-hours support
using a 24-h on-call
system

Odds of an ED visit
12 months
postenrollment
were 53% lower
(OR 0.47; 95%
CI, 0.39–0.58)
in exposed group

No significant
difference

Newcomer et al36

(2004)
Prospective cohort

with control group
3079
Model: 1537
Control: 1542

Age >65 y, >1
chronic
condition

Preventive care
management

(1) Health-risk screening and
planning
(2) Ongoing monitoring
(3) Caregiver and client
support
(4) Medication/treatment
adherence
(5) Transitional care

No significant
difference

Ouayogodé
et al 47

(2020)

Cross-sectional study 1 402 582 Age>65 y, complex
needs defined as
frailty or >2
conditions

Care management 2017-2018 National Survey
of ACOs evaluating the
following:
(1) chronic care
management
(2) predictive-risk
stratification
(3) transitional care

No significant
difference

No significant
difference
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TABLE 2
Continued

Author
(year)

Study
design

Sample Definition
of HNHC

Primary care
model

Model definition Result:
All-cause
ED use

Result: Preventable
ED use

Result: Costs

Peikes et al37

(2018)
Prospective cohort

with control group
1 730 958
Model: 565 674
Control: 1 165 284

Spending 30%
above the
average

Alternative payment
models

Multipayer support for 502
practices to implement
the following:
(1) enhanced access to
care
(2) preventive care
(3) risk-stratified care
management and care
coordination
(4) patient engagement

Slowed growth in
ED visits by 2%
(P < .008)

No significant
difference

No significant
difference in
costs of care,
regardless of
Medicare
financial support

Powers et al29

(2020)
Randomized

controlled trial
253
Model: 71
Control: 127

Adult Medicaid
patients in the
top 5% of total
expenditures or
Chronic Illness
Intensity Index
score with >3
ED visits or >2
hospitalizations
or >2
conditions

Care coordination Multidisciplinary care team
at CareMore Health in
Memphis, TN, consisting
of a community health
worker, a social worker,
and a provider:
(1) comprehensive
medical, social, behavioral
assessment (2)
individualized care plan
(3) frequent (at least
weekly) follow-up

No significant
difference

Patients
randomized to
complex care
management
had 37% lower
total medical
expenditures
(adjusted
difference,
–$7732 per
member per
year; [95% CI,
–$14 914 to
–$550]; P ¼
.036)

Ritchie et al44

(2016)
Pretest/posttest 152 Age >18 y, >5 ED

visits or >2
hospitalizations
in the past 12
mo

Care management Geriatric Resources for the
Assessment and Care of
Elders program
implemented in 4
primary care clinics at a
large urban academic
medical center:
(1) individualized care
planning
(2) comprehensive in-
home assessment by a
nurse practitioner/social
worker team alongside a
geriatrician, mental
health liaison, and
pharmacist

Decline in the
median number
of ED visits (5.5
to 0, P ¼ .015)
after enrollment
in program
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TABLE 2
Continued

Author
(year)

Study
design

Sample Definition
of HNHC

Primary care
model

Model definition Result:
All-cause
ED use

Result: Preventable
ED use

Result: Costs

Schraeder
et al 38

(2008)

Prospective cohort
with control group

670
Model: 400
Control: 277

Age >65 y,
determined to be
high risk for
mortality,
functional
decline, or
increased health
service use from
screening survey

Care management Collaborative care
management in a
multispecialty physician
group practice across rural
and urban Illinois offering
the following:
(1) risk identification
(2) comprehensive
assessment
(3) collaborative planning
(4) health monitoring
(5) patient education
(6) transitional care

No significant
difference

No significant
difference

Schuttner et al45

(2018)
Pretest/posttest 65 Age >18 y, >1

chronic illness,
>2 ED visits
within 12 mo

Care coordination and
after-hours care

Interprofessional care
program (nutrition,
behavioral health,
pharmacy, and care
coordination)
implemented in an
ambulatory clinic
affiliated with a large
academic care system in
California located in an
ambulatory clinic with
extended hours and same-
day urgent care access

12% monthly
decrease in ED
visits after model
(P < .001)

17% monthly
decrease in
preventable ED
visits (P ¼ .043)

40 prevented visits
over 21 m
resulting in $93
000 cost savings,
no statistical
significance
reported

Sledge et al49

(2006)
Randomized

controlled trial
96
Model: 47
Control: 49

Age >18 y, >2
hospital
admissions per
year in the 12 to
18 mo before
recruitment

Intensive primary care Urban, academically
affiliated clinic offering
the following:
comprehensive
interdisciplinary medical
and psychosocial
assessment (2) follow-up
ambulatory case
management for 1 year

No significant
difference

No significant
difference

No significant
difference
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TABLE 2
Continued

Author
(year)

Study
design

Sample Definition
of HNHC

Primary care
model

Model definition Result:
All-cause
ED use

Result: Preventable
ED use

Result: Costs

Weppner et al39

(2018)
Prospective cohort

with control group
208
Model: 104
Control: 104

Patients selected
from an inter-
professional
academic
primary care
clinic based in a
VA medical
center

Need risk
prediction
estimating the
probability of
hospitalization
or death in the
next 90 d

Care coordination Patient-aligned care teams
within a VA primary care
clinic consisting of an
interprofessional hour-
long conference to
develop and integrate care
plan in medical record
and coordinate follow-up
and outreach

No significant
difference

Zulman
et al31

(2017)

Randomized
controlled trial

583
Model: 150
Control: 433

Top 5% of overall
facility costs or
top 5% of VA
patients

Need risk
prediction

Intensive primary care Intensive multidisciplinary
team-based program in
the VA Health Care
System:
(1) comprehensive
patient assessments
(2) intensive case
management
(3) care coordination
(4) social and recreational
services

No significant
difference

Significant increase
in monthly
person-level
primary care
costs (D-in-D
[SE] ¼ $30
[$14])

HNHC, high need, high cost; PCP, primary care provider; EMR, electronic medical record; ACO, accountable care organization; VA, Veterans Affairs; OR, odds ratio; D-in-D, difference-in-differences analysis.
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HNHC.19-21 Yet, little research has been done to
understand how innovative payment models outside of
typical fee-for-service models may affect downstream ED
use and overall health care costs in the population of patients
classified as HNHC. Thus, the purpose of this systematic re-
view was to identify existing primary care–based models and
evaluate their impact on ED use and overall costs in patients
classified as HNHC.

Methods

SEARCH STRATEGY

The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses guidelines were used as a foundation for this
review.22 A comprehensive literature search was performed
by 1 author (A.B.) in PubMed, Embase, and CINAHL
for peer-reviewed studies published from January 2000 to
March 2020. The search strategy used Medical Subject
Headings and field descriptions that were combined with
general search terms. The Medical Subject Headings terms
“emergency medical services,” “emergency department,”
“primary health care,” and “primary care” were used in
conjunction with terms describing patients classified as
HNHC. We used terms to describe both patients classified
as HNHC as well as patients who are frequent ED users (ie,
“high-need,” “high-cost,” “high-need high-cost,” “high-
risk,” and “high utilizer”) to be as inclusive as possible.
Medicare and Medicaid search terms were also included to
ensure the inclusion of a broad spectrum of patients. Addi-
tional searches were performed by manually searching rele-
vant journals and reference lists of included articles in the
Journal of Emergency Nursing, Academic Emergency Medicine,
Journal of Emergency Medicine, The American Journal of
Managed Care, and Annals of Family Medicine. Table 1 pro-
vides the search terms used for all databases.

ELIGIBILITY CRITERIA

Studies were included if they (1) evaluated primary care or
payment models based in the primary care setting, (2) eval-
uated the outcomes “ED use” and “costs,” (3) were conduct-
ed in the US, and (4) included adults classified as HNHC
who were aged above 18 years. The authors selected studies
that either explicitly included the term “HNHCpatients” or
sampled their populations using HNHC indicators (ie,
adults with at least 2 chronic conditions, high frequency
of acute care use, or top 5% of total expenditures).

Studies were excluded if they (1) did not fit the inclu-
sion criteria, (2) were considered gray literature (eg, edito-
rials, conference abstracts, or unpublished manuscripts),

and (3) were not written in English. Models that were
implemented exclusively in the hospital setting or in spe-
cialty practices (eg, radiology, ophthalmology, or postoper-
ative surgery clinics) were excluded because these
participants were not generalizable.

DATA EXTRACTION

Data were extracted from each article on the basis of a priori–
defined categories established in previous research and sys-
tematic reviews of ED use.23,24 For each study, data were
extracted referring to study design, sample, definition of
population of patients classified as HNHC, model type
and definition, and outcomes. The outcomes of interest
included all-cause ED use, preventable ED use, and overall
costs. Table 2 presents the data extraction from each study.

QUALITY APPRAISAL

Two authors (A.B. and S.K.) independently reviewed and
appraised each of the 21 studies using the Downs and Black
tool.25 The Downs and Black tool consists of 27 questions
surrounding population characteristics, generalizability,
assessment of confounders, and appropriateness of statistical
analyses.25 Individual subscales as well as overall total score
on the Downs and Black tool have demonstrated high inter-
nal consistency as well as test-retest and interrater reliability
for both randomized and nonrandomized studies.25 The
Downs and Black tool has been modified for items that
do not apply to nonrandomized studies or when adequate
information is not provided to calculate power.26,27 The
modified Downs and Black tool has a maximum score of 28.

The Downs and Black tool consists of 5 subscales: (1)
reporting, (2) external validity, (3) bias, (4) confounding,
and (5) power. All items have “yes,” “no,” or “unable to
determine” responses and are scored as 0 (no) or 1 (yes),
except for the reporting subscale (0 to 2). The reporting sub-
scale addresses whether the study provides sufficient infor-
mation to develop an unbiased assessment of the findings,
such as a list of principal confounders. The external validity
subscale evaluates whether the findings are generalizable to
the population from which the study subjects were drawn.
Finally, the power subscale addresses whether the findings
could be due to chance.

Results

LITERATURE SEARCH

After removing duplicates, our initial search yielded 2140 ti-
tles. Two authors independently screened the studies for
eligibility, leaving 51 full-text studies to be evaluated. Of
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these, 30 articles were excluded owing to differing
populations (n ¼ 8), settings (n ¼ 5), and out-
comes (n ¼ 6). Studies were also excluded if the
models were not based in the primary care setting
(n ¼ 7) or if they were not published in peer-
reviewed journals (n ¼ 4). The Figure demonstrates
the search strategy and eligibility using the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses flow diagram.22

DESCRIPTION OF INCLUDED STUDIES

The outcomes of interest included all-cause ED use, pre-
ventable ED use, and overall costs. Table 2 presents the
data extraction from each study. The final review included
21 studies that met the eligibility criteria. Of these, 4 studies
were randomized controlled trials,28-31 and 2 were quasi-
experimental studies.32,33 Seven studies were cohort studies,
including 2 retrospective cohorts,34,35 4 prospective cohorts
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FIGURE

Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram.22
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with control groups,33-39 and 1 longitudinal cohort.40 In
addition, 6 pretest-posttest studies,30,41-45 1 nested case
control,46 and 1 cross-sectional study were included.47

QUALITY APPRAISAL RESULTS

The studies ranged in score from moderate (score ¼ 1735

out of a total score of 28) to high quality (score ¼
2528,31) on the Downs and Black tool (Supplemental
Table 1). The factors that led to lower-quality scores across
all studies included items related to randomization, blinding
of treatment and outcome assessment, and allocation
concealment. A large proportion of the studies (16 out of
21) either did not report a power calculation or did not
have sufficient power to detect a treatment effect. Overall,
all studies demonstrated high quality for the reporting and
external validity subscales, indicating a low risk of bias.

PRIMARY CARE MODELS AND OUTCOMES

This review identified 4 models currently used to support
primary care for patients classified as HNHC: (1) care coor-
dination, (2) care management, (3) intensive primary care,
and (4) alternative payment models. This review reports sig-
nificant findings for the outcomes, including all-cause ED
use, preventable ED use, and overall costs.

Care Coordination

Eight studies evaluated care coordination models, defined as
models that focus on the organization and integration of pa-
tient care activities across all patients and providers involved
to effectively share information and achieve safer
care.28,29,33,35,39,41,45,46 There was wide variability in model
components and activities across studies; yet, all care coordi-
nation models included multidisciplinary assessment,
comprehensive discharge planning, disease education, medi-
cation management, and follow-up or remote monitoring
with patients.

Of the 8 studies implementing care coordination, 4
demonstrated statistically significant reductions in all-
cause ED use,33,35,41,45 1 demonstrated reductions in pre-
ventable ED use,45 and 4 reported reductions in overall
costs.29,33,41,45 One study that evaluated 3802 patients clas-
sified as HNHC with high ED use involved pre- and post-
implementation of a multidisciplinary, community-based
care coordination model integrated in an urban, academic
medical center in Colorado.35 This model integrated com-
munity medical, behavioral, and social services in conjunc-
tion with home visits and frequent follow-up. The study

showed 29.7% fewer ED visits (P< .05) after patients clas-
sified as HNHC were enrolled.35 A study by Schuttner
et al45 enrolled 65 patients classified as HNHC in an ambu-
latory clinic affiliated with a large academic care system
within southern California. The clinic offered interprofes-
sional care coordination and behavioral health services
alongside after-hours and same-day urgent care. Patients
classified as HNHC reported a significant 12% monthly
decrease in all-cause ED visits (P < .001) and a 17%
monthly decrease in preventable ED visits (P < .05) result-
ing in a $93 000 cost savings over 21 months.45

The study with the largest sample size among care coor-
dination models compared the outcomes of 4686 Medicare
and Medicaid patients classified as HNHC over 4 years in
Maryland as part of the Johns Hopkins Community Health
Partnership.41 Berkowitz et al41 found that of the 1000
Medicaid beneficiary episodes, ED visits were reduced by
133 visits over the 90-day study period (P< .01), and costs
per Medicaid beneficiary episode were reduced by $4295
(P < .01).41 There was no statistically significant reduction
in ED visits or costs of care for Medicare patients. Similarly,
Bailey et al33 found that significant changes in ED use were
limited to Medicaid (rather than Medicare) patients
enrolled in their program, with a 39% decrease in ED use
(P < .05). Exposure to the care coordination model was
associated with an average decrease in medical expenditures
of $8690 over 6 months (95% CI,–$14 441 to –$2939).33

Additional subgroup analyses demonstrated again that the
decrease in costs was limited to Medicaid patients, with an
adjusted average decrease of $15 998 (95% CI, –$24 427
to –$7568; P < .001) in total Medicaid expenditures
compared with the patients in usual care.

Finally, Powers et al29 conducted a randomized
controlled trial among patients classified as HNHC enrolled
in a program offering multidisciplinary care coordination
and care planning with a primary care provider, community
health worker, and social worker. No significant reductions
in ED use were found; yet, the patients randomized to the
program had 27% lower total medical expenditures than
the patients in usual care (absolute reduction of $7732 per
patient per year, P < .05).

Care Management

Care management is a primary care model referring to activ-
ities often led by nurses to support disease management,
assess health needs, facilitate communicationwith providers,
and navigate the health system.8,47 Seven studies evaluated
care management, and all incorporated interdisciplinary
collaborative care, individualized assessment, risk identifica-
tion, monitoring, and patient education.34,36,38,41,43,44,47
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Only 2 studies reported statistically significant differences in
all-cause EDuse,43,44 no studies reported significantfindings
related to preventable ED use, and 1 reported significant re-
ductions in cost.43

Hardin et al43 developed and tested a care manage-
ment model at an inner-city tertiary care hospital serving
a highly vulnerable and socioeconomically diverse popula-
tion, including many patients experiencing homelessness,
unemployment, substance abuse, and psychiatric illness.
The study was conducted with 339 patients classified as
HNHC and included root-cause analysis of high health
service use, interdisciplinary management, and frequent
follow-up, demonstrating a 43% reduction in mean ED
visits (P < .001) and reductions for both total direct ex-
penses (47%, P < .001) and ED expenditures (50%,
P < .001). Ritchie et al44 evaluated the impact of a care
management model consisting of individualized care plan-
ning managed by a large interdisciplinary team; home as-
sessments; and primary care, mental health, and
pharmacist consultations. Over 100 observation days, me-
dian ED visits significantly declined postimplementation
(from 5.5 to 0; P < .05) for 152 adults classified as
HNHC.

Intensive Primary Care

The intensive primary care model is a team-based, multidis-
ciplinary approach to increase the intensity, frequency, and
accessibility to primary care services to support patients clas-
sified as HNHC.8,48 Four studies evaluated the impact of
intensive primary care on patients classified as
HNHC.30,32,49 Traditional primary care settings often
lack the ability to effectively manage and support the com-
plex care required for patients classified as HNHC.48 Of the
4 studies, 2 demonstrated significant reductions in ED
use,30,32 and 1 showed a significant difference in overall
costs when patients were enrolled in intensive primary
care models.31

Brown et al30 implemented an intensive primary care
model consisting of longer appointment times for evalua-
tion interviews, multidisciplinary assessment and follow-
up, weekly visits, and 24-hour availability of a teammember
on call. Among the patients classified as HNHC who were
enrolled, average ED visits were significantly decreased (6.9
preimplementation to 4.9 postimplementation, P ¼ .05),
but no significant difference was found in ED visits per
month. Komaromy et al32 conducted a quasi-experimental
study of 6 outpatient intensivist teams across New Mexico
supporting Medicaid patients classified as HNHC through
motivational interviewing, care planning, walk-in appoint-
ments, and after-hours care using an on-call system. For

patients enrolled in the intensive primary care model, the
odds of an ED visit 12 months postenrollment were 53%
lower (odds ratio 0.47; 95% CI, 0.39–0.58) than for those
receiving usual care.

Zulman et al31 conducted a randomized controlled trial
of 583 patients classified as HNHC receiving intensive
outpatient care in the Veterans Affairs Health Care System.
Patients classified as HNHC were enrolled with multidisci-
plinary teams and received comprehensive patient assess-
ments, intensive care management and coordination, and
social services. This model found no significant differences
in ED use, but it was associated with a significant increase
in monthly person-level primary care costs (difference-in-
differences analysis [SE] ¼ $30 [$14]).

Alternative Payment Models

Two studies evaluated alternative payment models consist-
ing of value-based payments to align incentives and improve
care for patients classified as HNHC.37,40 Alternative pay-
ment models have been increasingly implemented across
the US to improve access and quality of primary care while
allocating limited resources more effectively.19 In particular,
these payment models incentivize quality over quantity of
care by reimbursing providers for primary care activities
that are often excluded from the fee-for-service payment
structure (eg, care management, phone follow-up, and
extended time).11,50,51

Cross et al40 evaluated the effects of a multiyear pay-for-
value payment model on patients classified as HNHC
assigned to primary care providers participating in Blue
Cross Blue Shield of Michigan’s physician group incentive
program. The patients enrolled in the program had lower
odds of incurring an ED visit over the 4-year period than
the control group (odds ratio, 0.88; P < .01), despite not
differing in the number of ED visits. Peikes et al37 tested
the impact of the Comprehensive Primary Care Initiative
developed by the Centers for Medicare & Medicaid Ser-
vices, including multipayer support for practices to enhance
primary care delivery, patient engagement, and disease man-
agement activities. The patients enrolled in these practices
reduced all-cause ED visits by 2% (P < .05) over the 4-
year initiative. There were no significant differences in pre-
ventable ED visits.

Discussion

This review synthesized 21 studies evaluating various pri-
mary care and payment models and their impact on ED
use and overall costs in the population of patients classified
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as HNHC. Studies were of moderate to high quality. There
were 4 major primary care models examined across the
studies, including (1) care coordination, (2) care manage-
ment, (3) intensive primary care, and (4) alternative pay-
ment models. Overall, 10 studies reported significant
differences in all-cause ED use.30,32,35,37,40,43-45

The studies included in this review were of acceptable
quality; yet, a little more than half of the studies (11 out
of 21) showed no significant difference in ED use. These
findings could be attributed to small sample sizes, insuffi-
cient power to detect a treatment effect, or because of vari-
ability in the outcomes evaluated. For example, although
some primary care models found no significant changes in
use or spending, they might have demonstrated positive re-
sults for patient-reported outcomes or quality of care. In
addition, the lack of significant difference in ED use may
be partially explained by the fact that one-size-fits-all models
of care have had mixed results in the population of patients
classified as HNHC owing to heterogeneity in diagnoses,
symptom severity, medical literacy, and social needs.52 Pa-
tients classified as HNHC have high rates of multimorbid-
ity, often with additional functional limitations, disability,
and socioeconomic challenges such as social isolation or
housing instability.8,10 Individualizing models of care to
the unique medical and social needs of patients classified
as HNHC is imperative to making sustainable improve-
ments in quality of care and ED use.8,53,54

Both studies evaluating alternative payment models
demonstrated significant reductions in ED use.37,40 These
findings are consistent with recent research that shows
that the adoption of patient-centered medical homes is asso-
ciated with lower ED use, specifically among patients with
chronic illness.55 In existing fee-for-service payment struc-
tures, health systems are reimbursed for the services they
provide and are disincentivized to invest in care models
that might reduce outpatient or inpatient use.56-58 In
addition, research has found that aggregate savings in
prevented acute care visits might not be substantial
enough to have a large effect on overall spending within
the population of patients classified as HNHC.59 Thus,
implementing alternative payment models may be an effec-
tive strategy to align incentives and reimburse providers and
health systems for high-quality care delivery for patients
classified as HNHC.11,19,20

Limitations

This study has some limitations, including the potential for
missed studies during the selection process. Given the lack of
standardization in the definition of patients classified as

HNHC, studies may have been missed that evaluated pa-
tients classified as HNHC but used a unique definition.
Because this systematic review includes cohort and cross-
sectional studies, causation between primary care models
and ED use cannot be established. Finally, most of the
studies (16 out of 21) either did not report a power calcula-
tion or did not have sufficient power to detect a treatment
effect.

Implications for Emergency Clinical Care

Although enhancing primary care delivery can improve ac-
cess to care and ongoing disease management, no model
will successfully reduce acute care use if the emergency
department is, in fact, where patients prefer to receive
care. Nurses in the emergency department can play an inte-
gral role in assessing the individual preferences and unique
needs of patients classified as HNHC. This review can
educate emergency nurses as they discuss the availability
and quality of primary care models at practices where pa-
tients classified as HNHC patients receive care to advocate
for specific resources (eg, psychiatry or social work) or care
models (eg, care coordination or care management) in real
time within the ED setting.

Conclusions

This review identified 4 models currently used to
enhance primary care delivery to patients classified
as HNHC: care coordination, care management,
intensive primary care, and alternative payment
models. Consistent with recent research, care coordi-
nation and care management had mixed effects on
both ED use and overall costs. Future research
should explore why variability exists in the effective-
ness of primary care models within the population
of patients classified as HNHC. Contextualizing these
findings will enable a better understanding of how
to enhance primary care delivery and ongoing disease
management for this population of patients classified
as costly and complex.
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SUPPLEMENTAL TABLE 1
Quality assessment scores: Downs and Black tool

Author (Year) Bailey
et al32

(2019)

Baker
et al34

(2013)

Berkowitz
et al41

(2018)

Boult
Et al28

(2011)

Brown
et al30

(2005)

Bui
et al42

(2019)

Capp
et al35

(2017)

Coleman
et al46

(2002)

Cross
et al40

(2017)

Hardin
et al43

(2016)

Komaromy
et al32

(2019)

Newcomer
et al36

(2004)

Ouayogodé
et al47

(2020)

Peikes
et al37

(2018)

Powers
et al29

(2020)

Ritchie
et al 44

(2016)

Schraeder
et al38

(2008)

Schuttner
et al45

(2018)

Sledge
et al49

(2006)

Weppner
et al39

(2018)

Zulman
et al31

(2017)

Reporting

1. Hypothesis, aims,
objective clearly
described

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2. Main outcomes in
Introduction or
Methods

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

3. Patient characteristics
clearly described

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

4. Model clearly
described

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

5. Principal confounders
described

2 1 2 2 0 2 2 2 0* 1 2 2 2 2 2 0* 2 2 0* 2 2

6. Main findings clearly
described

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

7. Random variability
estimates provided
for outcomes

1 1 1 1 1 1 0 1 1 0 1 1 1 0 1 1 1 1 1 1 1

8. Adverse events
reported

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

9. Characteristics of
patients lost to
follow-up described

1 0 0 1 1 1 0 1 0 0* 1 1 1 0* 1 1 1 1 1 1 1

External validity

10. Probability values
reported for main
outcomes

1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1

11. Subjects asked to
participate were
representative of
population

0 1 1 1 1 1 0 1 1 1 1 1 1 1 0* 1 1 1 1 1 1

12. Subjects were
representative of
population

0 1 1 1 1 1 0 1 1 1 1 1 1 1 0* 1 1 1 1 1 1

Internal validity
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SUPPLEMENTAL TABLE 1
Continued

Author (Year) Bailey
et al32

(2019)

Baker
et al34

(2013)

Berkowitz
et al41

(2018)

Boult
Et al28

(2011)

Brown
et al30

(2005)

Bui
et al42

(2019)

Capp
et al35

(2017)

Coleman
et al46

(2002)

Cross
et al40

(2017)

Hardin
et al43

(2016)

Komaromy
et al32

(2019)

Newcomer
et al36

(2004)

Ouayogodé
et al47

(2020)

Peikes
et al37

(2018)

Powers
et al29

(2020)

Ritchie
et al 44

(2016)

Schraeder
et al38

(2008)

Schuttner
et al45

(2018)

Sledge
et al49

(2006)

Weppner
et al39

(2018)

Zulman
et al31

(2017)

13. Staff, places, and
facilities
representative of
population

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

14. Participants blinded
to treatment

0* 0 0 0 0 0 0 0 0 0 0 0* 0 0 0 0 0 0 0* 0 0*

15. Researchers blinded
to outcome
assessment

0 0 0 0 0 0 0 0 0 0 0 0* 0 0 0 0 0 0 0* 0 0*

16. Data dredging
clearly described

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

17. Analysis adjusted for
length of follow-up

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

18. Appropriate
statistical tests
performed

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

19. Compliance with
model was reliable

1 0 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1

20. Outcome measures
were reliable and
valid

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

21. Participants
recruited from same-
source population

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1

22. All participants
recruited over same
time period

1 0 1 1 1 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 1

23. Participants
randomized to
treatment

0 0 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 0 1

24. Allocation of
treatment concealed
from investigators
and participants

0 0 0 1 0 0 0 0 0 0 0 0 0 0 0* 0 0 0 1 0 0*

25. Adequate
adjustment for
confounding

1 1 1 1 0* 1 1 1 0* 0* 1 1 1 1 1 0* 1 1 0* 1 1
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SUPPLEMENTAL TABLE 1
Continued

Author (Year) Bailey
et al32

(2019)

Baker
et al34

(2013)

Berkowitz
et al41

(2018)

Boult
Et al28

(2011)

Brown
et al30

(2005)

Bui
et al42

(2019)

Capp
et al35

(2017)

Coleman
et al46

(2002)

Cross
et al40

(2017)

Hardin
et al43

(2016)

Komaromy
et al32

(2019)

Newcomer
et al36

(2004)

Ouayogodé
et al47

(2020)

Peikes
et al37

(2018)

Powers
et al29

(2020)

Ritchie
et al 44

(2016)

Schraeder
et al38

(2008)

Schuttner
et al45

(2018)

Sledge
et al49

(2006)

Weppner
et al39

(2018)

Zulman
et al31

(2017)

26. Losses to follow-up
taken into account

1 1 0* 1 1 0* 0* 1 0* 0* 1 1 1 1 1 1 1 1 1 1 1

Power

27. Sufficient power to
detect treatment
effect

0 0 0 1 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 1 1

Total out of 28 21 19 20 25 20 22 16 24 17 18 23 24 23 22 22 19 22 23 22 24 25

Total score for the modified Downs and Black scale ¼ 28.
Item 5: If a list of principal confounders was provided, studies received a score of 2; they received a score of 1 if the list was partially provided; and 0 if no confounders were described.
Item 27: Studies received 1 if they explicitly stated that sufficient power was reached, and 0 if power was not reached or there was no report of power calculation (Downs and Black, 1998; O’Connor et al, 2015).
* Unable to determine.
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Contribution to Emergency Nursing Practice

� In the current literature the care needs of families
experiencing cardiac arrest care of a loved-one are not
well described.

� This article contributes a framework to systematically
search the literature to answer the review question,
"what are the care needs of families experiencing car-
diac arrest of a loved-one?"

� Key implications for emergency nursing practice is that
patient and family centered cardiac arrest care is an
emerging concept of importance to nursing care.

Abstract

Introduction: Sudden cardiac arrest is a leading cause of
death. Family members often witness the event and attempt
resuscitation. The physiological and psychological impact of
a loved one’s death, witnessed or unwitnessed, can be

significant and long-lasting. However, little is known about
the care needs of families during the cardiac arrest care of a
loved one. This scoping review protocol was designed with,
and will be performed in partnership with, persons with lived
experience of sudden cardiac arrest (survivors and family
members of survivors and nonsurvivors alike).

Methods: The review will be performed in accordance with
accepted methods such as the Arksey and O’Malley method-
ology framework and the Levac extension. We will search
multiple databases, and Google Scholar for both qualitative
and quantitative scientific literature. Articles will be
screened, extracted, and analyzed by a team with lived expe-
rience of cardiac arrest. Two reviewers will conduct all
screening and data extraction independently. A descriptive
overview, tabular and/or graphical summaries, and a directed
content analysis will be carried out on extracted data.

Discussion: This protocol outlines a planned literature
review to systematically examine the nature of existing evi-
dence to describe what the care needs of families
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experiencing the cardiac arrest of a loved one are. Such evi-
dence will contribute to the development of strategies to meet
identified care needs. Persons with lived experience partici-
pated in the creation of this protocol, and they will also partici-
pate in the execution of this review as partners and
coinvestigators, not as research subjects or participants.

The results of the scoping review will be disseminated
upon completion of the work described in this protocol.

Keywords: Patient-centered care; Family-centered care; Cardiac
arrest; Patient and public involvement; Survivorship

Introduction

Sudden cardiac arrest (CA) is a leading cause of death world-
wide.1 In many jurisdictions, the survival rate after out-of-hos-
pital CA (OHCA) remains lower than 10%, despite half a
century of cardiopulmonary resuscitation advocacy, life-sup-
port guidelines, and invasive therapies. Given the finality of
CA for most of the victims who experience it and the more
than 50% of the survivors of CA who face long-term cogni-
tive and/or physical disabilities,2-5 it can be argued that the
families and loved ones of those who experience CA share in
the burden of this disease.6-9 However, relatively little is
known about the families’ perspective on CA. This scoping
review protocol was designed to identify the broad themes
that describe the care needs of the families of victims of sud-
den CA and how best to address those needs whenever pres-
ent.

CARDIAC ARREST

CA is defined as the loss of functional mechanical cardiac
activity resulting in an absence of systemic circulation.10

Sudden CA affects the lives of hundreds of millions of peo-
ple around the world every year. CA is often categorized as
having either occurred OH or in hospital (IH).

OUT OF HOSPITAL CARDIAC ARREST

It is estimated that every year 275 000 people in Europe
experience CA and are treated by emergency medical serv-
ices; yet, only 29 000 of them survive to hospital discharge,
a survival rate of 10.5%.11 In England alone, 28 729 CAs
were attended to outside of hospitals in 2014, which
amounts to 53 cases per 100 000 of the resident population,
with 8% surviving to hospital discharge.12 Meanwhile, in
the United States, 35 communities reported the incidence
of CA as 55 per 100 000 person-years.13 The worldwide
weighted incidence estimates according to person-years of
treated CAs outside of hospital are 59.4 in Asia, 49.7 in Aus-
tralia, 34.4 in Europe, and 53.1 in North America. The cal-
culated survival-to-hospital-discharge rate ranges from 3.0%

in Asia to 9.7% in Australia, with hospital discharge rates
being 7.6% in Europe and 6.8% in North America.14

IN-HOSPITAL CARDIAC ARREST

IHCA is an acute event that can potentially affect any patient
who is hospitalized.15 Historically, an IHCA was often
viewed as a condition with such poor outcomes that resusci-
tation may not even be warranted, but improvements have
been made over recent decades.16,17 To date, the incidence
of IHCA worldwide has not been well described. The Ameri-
can Heart Association’s Get With The Guidelines−Resusci-
tation registry18 as well as the National Cardiac Arrest Audit
from the Resuscitation Council (United Kingdom) and the
Intensive Care National Audit & Research Centre provide
the best insight into IHCA incidence.19 On the basis of US
data from 2003 to 2007, the incidence of IHCA in the US
was estimated to be 211 000 annually or approximately 6 to
7 CAs per 1000 admissions.18 Data from 2008 to 2017
show that the incidence increased to 292 000 annually or 9
to 10 IHCAs per 1000 admissions.15 In contrast, the UK
data estimate an incidence of 1.6 IHCAs per 1000 admis-
sions from 2011 to 2013.19 Generally, the survival rate for
IHCA is estimated to be 25%.16

FAMILY-CENTERED HEALTH CARE

Despite great effort in both OH and IH settings, most CA
care is unsuccessful and ends in death. The death of a loved
one has long been described as the most impactful life
event a person can experience.20 Moreover, the death of a
loved one such as a child can have an effect that lasts many
decades.21 Consideration of the family’s needs during and
after the care of their loved one is at the core of family-cen-
tered care.

A family, as it relates to participating in and receiving
health care services, is defined by the patient or, in the case
of minors or those without decision-making capacity, by
their surrogates. In this context, the family is composed of
persons both related and unrelated to the patient, who pro-
vide support and with whom the patient has a relationship
of significance.22
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Patient-centered care involves respectful care provision
through decision-making that includes the patients’ beliefs,
preferences, and values.23 A natural extension of this con-
cept is family-centered care, which acknowledges the family
members’ position and importance as well as the contribu-
tion that they often make by acting as patients’ caregivers,
representatives, surrogates, and decision-makers.24 A uni-
versal model of family-centered care has been developed
that includes the key components of consideration of the
family context; patient, family, and care provider collabora-
tion; dedicated policies and procedures; and illness-specific
education.25

Patient- and family-centered care have been demon-
strated to improve the quality of health care.26 Families are
increasingly recognized as an essential part of the health
care team whose position in decision-making should be for-
malized through applicable policies and procedures.27 The
concept and practice of family-centered CA care is in its
infancy. This review represents an important early step in
shaping its development.

FAMILY PRESENCE DURING CARDIAC ARREST CARE

The predominant family-related intervention relative to
CA care is the facilitation of “presence,” or being present
to witness the resuscitation efforts by the health care
team. In being present, family members may (1) choose
to be actively involved in the resuscitation, (2) communi-
cate with their relative and the provider team, (3) perceive
the reality of death, and (4) see both comforting and dis-
tressing images.28 Recommendations by numerous resus-
citation guidelines,29 learned societies,30 hospital
systems,31 and health care personnel support the practice
of family presence during resuscitation. Despite this, fam-
ily presence during resuscitation, regardless of the out-
come, remains controversial.32 In a recent randomized
clinical trial,7 family members who were offered the
choice of being present during resuscitation (including
IHCA care) experienced improved clinical indicators
related to posttraumatic stress syndrome, improved anxi-
ety and depression scale scores, and less complicated grief
when evaluated a year later.32

Although it is likely a central feature of family-centered
CA care, the facilitation of family presence can inappropri-
ately be viewed as a panacea for the care needs of families
during CA care. Moreover, a family’s presence (or absence)
has emerged as a false dichotomy where families must choose
to be fully in one state or the other. This is an oversimplifica-
tion and incomplete conceptualization of family-centered-
ness that leaves much unknown about other family care

needs, besides their presence or absence. We cannot assume
to know what families need without first asking them.

This review will explore what the care needs of families
during sudden CA are, regardless of the setting (OHCA or
IHCA). This review intends to address the following
research question: “What are the care needs of family mem-
bers during the cardiac arrest of a loved one?” This research
question has been previously identified by an international
priority-setting partnership of clinicians, investigators, and
carers, led by researcher K.N.D. and the James Lind
Foundation.33

Objective

The objective of this paper is to disseminate the search pro-
tocol. The project is designed to systematically map evi-
dence of family care needs during CA care to identify key
concepts, types of evidence, and knowledge gaps for all set-
tings of CA, as well as all types of families, family relation-
ships, and ages of patients and family members.

Methods

Scoping review methods have been chosen owing to the
exploratory nature of our research question, the absence of
any prior knowledge-synthesizing in this topic area, and
the diverse knowledge sources located during pilot-search-
ing.34,35 This search method will chart relevant research
and gray literature to identify research gaps that may guide
future research and systematic reviews surrounding the
topic. Guided by the Arksey and O’Malley36 framework,
the enhancements by Levac et al,37 and the 2020 guide-
lines of the Joanna Briggs Institute (JBI),38 this review will
follow a 6-stage framework: (1) research question identifi-
cation, (2) relevant studies’ identification, (3) eligible stud-
ies’ selection, (4) data charting, (5) collating, summarizing,
and reporting of results, and (6) contributor-provided
resources.

The Arksey and O’Malley36 framework and the
enhancements by Levac et al37 will be operationalized in
this review in the following ways:

1. We will reflect on and revise our research question
if required on the basis of the types of studies
returned by our search and the lived experience of
our team members.

2. Each article will be screened by at least 1 team
member with lived experience to make sure that
we are applying our inclusion criteria through the
lens of their experience.
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3. Two team members will independently chart the
findings from the included articles and compare
the results with our research question and with
each other to ensure that there is agreement in the
interpretation of the reported findings.

4. We will undertake a consultation exercise where
we report our findings to members of our Family-
Centered Cardiac Arrest Care working group,
composed of survivors of CA, family members of
survivors and nonsurvivors, and health care profes-
sionals who routinely provide CA care. The goal of

our consultation will be clear reporting of our find-
ings in a manner that is helpful for both care recip-
ients and care providers.

The Preferred Reporting Items for Systematic Reviews
and Meta-Analyses Extension for Scoping Reviews
(PRISMA ScR) will guide how this review is reported.39 In
addition, the PRISMA Extension for Protocols was to
structure this protocol manuscript.39-41 Our systematic
gray literature search strategy will follow previously
accepted peer-reviewed methods.42,43

TABLE 2
Pilot search results (June 15, 2020)

Concept Description

1. Heart arrest/ or out-of-hospital cardiac arrest/ 32 960
2. ([Cardiac or heart or cardiopulmonary or circulat*] adj [arrest or standstill or asystol* or resuscitation] or
[ventricular-tachycardia or ventricular-fibrillat* or asystole or pulseless electrical activity]).mp.

108 000

3. 1 or 2 108 000
4. (Family-centred* or family-centered*).mp. 4657
5. ([Family or families or guardian* or parent or parents or parental or spouse* or partner* or adult chil-
dren] adj12 [involve* or care or caring or needs or support* or satisfaction or perspectives or grief or
emotional distress or PTSD or traumatic stress]).mp.

213 204

6. Professional-family relations/ 14 783
7. 4 or 5 or 6 220 408
8. 3 and 7 813

PTSD, posttraumatic stress disorder.

TABLE 1
PCC framework

Search concept Description

Population Families: Family membership is determined by the patient or, in the case of minors or those with-
out decision-making capacity, by their surrogates. In this context, the family may be related or
unrelated to the patient. They are individuals who provide support and with whom the patient
has a significant relationship.22

Concepts Cardiac arrest: Cardiac arrest is the sudden and unexpected loss of heart function. It is a medical
emergency with high mortality rate that increases relative to delays and/or interruptions in treat-
ment. Cardiac arrest may result from a wide range of etiologies, including trauma, ischemia,
arrhythmia, sepsis, and overdose.

Care needs: The needs of families, including formal and informal services as well as tangible and
intangible supports. May include information, presence, resources, and follow-up at a later date.

Context Sudden, unexpected, and treated: All settings, in-hospital and out-of-hospital settings, patients
undergoing any degree of resuscitation, including first aid.

Publication year range None.
Language All, as long as there is an English abstract. Translation services will be employed as required.

PCC, Population, Concept, and Context.

PROTOCOL/Douma et al

782 JOURNAL OF EMERGENCY NURSING VOLUME 47 � ISSUE 5 SEPTEMBER 2021



This review will be performed in partnership with
coinvestigators who have lived experience of CA as survi-
vors or as family members of persons who experienced a
CA (family members of survivors and nonsurvivors
alike). For the purposes of this review, our coinvestiga-
tors either had a CA themselves or were physically pres-
ent to provide early resuscitation or witness the
resuscitation at their home or hospital. Our work is
guided by the principles of patient engagement, defined
by Marlett et al44 as “collaborative research that is done
by, with and for patients to inform health care and
health research decisions and questions.” Our investiga-
tion will be performed in a manner that Macaulay
et al45 describe as “a mutually respectful relationship
based on sharing responsibilities, costs, and benefits.”
Our goal is to engage our patient/family coinvestigators
through an “equitable collaboration with individuals,
families and communities affected by a health topic at
all stages of the research process, from conception of the
study idea through dissemination of results/findings.”46

Identification and mitigation of the common challenges
and ethical issues of patient-partnered research47 will be
actively mitigated through consultation with the local
Strategy for Patient-Oriented Research Unit48 and uni-
versity research ethics office.49

IDENTIFYING THE RESEARCH QUESTION

The JBI Population, Concept, and Context framework
will be employed to ensure that the study selection
connects the research question with the eligibility cri-
teria.38 Hence, the research question: “What are the
needs of families experiencing the cardiac arrest of a
loved one?”

The secondary questions to be explored on the basis of
the breadth of the evidence returned include (but are not
limited to):

� How do families want to be treated by health care
providers?

� What information, resources, or environmental
accommodations do families want to be provided?

� What factors contribute to unmet care needs in
families experiencing CA?

� What are the family characteristics associated with
certain care needs?

� In what settings, countries, and systems is evidence
originating from?

� Determine the value of performing additional syn-
thesizing studies such as a systematic review and
meta-analysis or a meta-synthesis.

ELIGIBILITY CRITERIA

The JBI Population, Concept, and Context framework
(Table 1) will determine the eligibility of studies that address
the research question and guide the selection process.38

IDENTIFYING RELEVANT STUDIES

This scoping review will include all observational and
experimental research published in peer-reviewed journals.
We will also search gray literature for policy and proce-
dures, clinical governance documents, and unpublished
research that address our research question.

Published evidence will be sourced from multiple elec-
tronic databases and Web search engines that index the full
text or metadata of scholarly literature. These include
MEDLINE, Embase, CINAHL, ProQuest Dissertations
& Theses Global, SocINDEX, Scopus, Web of Science,
PsycINFO, and Google Scholar. Additional literature will
be sourced from searches of the reference lists of articles
and forward citations using “Cited by” logs for the
included research.

The author will contact the corresponding author/s of
all potentially relevant studies directly when articles are
electronically unattainable to attain them. These authors
will also be consulted at the completion of the search to
identify any studies that may have been missed.

An academic librarian (L.D.) with expertise in obtain-
ing literature on health care and social sciences will be con-
sulted on the search strategy and its execution and will join
as a coinvestigator in the completion of this review. Fur-
thermore, to ensure the feasibility of conducting this scop-
ing review, a pilot search was conducted on 1 database
(Ovid MEDLINE) by 2 reviewers using a draft search
strategy that included relevant Medical Subject Headings
and keywords such as “heart arrest/ or out-of-hospital car-
diac arrest/” and “(family-centred* or family-centered*).
mp.” The complete pilot strategy, including truncations,
combinations, and results thereof, is provided in Table 2.
Our systematic gray literature search strategy will consist of
4 parts: (1) internet search (Chrome anonymous browser
for depersonalized Google search without geographical
bias), (2) targeted website search of emergency medical
services, emergency departments, and critical care and
resuscitation organizations, (3) gray literature database
search with a focus on conference proceedings, theses, and
dissertations, and (4) social media platform search, includ-
ing blogs. Gray literature sources and databases will be
identified using the Canadian Agency for Drugs and Tech-
nologies in Health’s Grey Matters, a practical tool for
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searching health-related gray literature.50 The purpose of
our gray literature search is to search citations for additional
published literature and to gain insight from relevant pol-
icy, procedure, and clinical governance documents regard-
ing what care is being provided to families during CA care.

PATIENT/FAMILY COINVESTIGATOR PREPARATION
AND COLLABORATION

Our coinvestigators with lived experience will be
involved in steps 2 through 5 of the JBI 6-stage frame-
work ([2] identifying relevant studies, [3] selecting eligi-
ble studies, [4] charting of data, [5] and collating,
summarizing, and reporting of the results). To facilitate
this involvement, the project lead will meet one-on-one
with each coinvestigator to provide an orientation to
the review and determine the amount of training
required. Our coinvestigators vary in review knowledge
and experience, from an expert clinician-scientist who
has led reviews to a person without research training.
Although the former may only receive a quick introduc-
tion to the study, the latter will receive an orientation
to each stage of the study, including the research ques-
tion and goals, participation in lessons in screening,
training in the use of screening software and undertak-
ing multiple calibration exercises, identification of

relevant findings in the included articles, and charting
of the findings in a results table. Posttraining compe-
tency will be assessed by calibration reports during the
screening phases and supervision of consensus meetings
between article screeners and data extractors. Biweekly
meetings will be held with the novice members of the
team.

STUDY SELECTION

We will manage the search results using a reference man-
ager software program (Covidence, Melbourne, Aus-
tralia).51 At least 2 investigators will independently screen
the references’ titles and abstracts against the inclusion cri-
teria, obtaining a copy of eligible studies to determine their
final inclusion. We will describe the entire eligibility and
selection process in a PRISMA flowchart and report the
reasons for the exclusion of ineligible studies in a specific
table.

INCLUSION CRITERIA

The following criteria will ensure the inclusion of various
sources of evidence and perspectives:

� Articles relating to the care needs of families
experiencing CA care (including peer-reviewed
studies of all designs, research letters, personal nar-
ratives, conference abstracts, and proceedings).

� The CA event, as informed by our coinvestigators
with lived experience, begins at the time the family
member is discovered without signs of life (absent
of vital signs) and extends to the time the victim is
no longer accessible (if deceased) or is discharged
to home or rehabilitation setting.

� Articles describing the needs of youths and chil-
dren will be analyzed separately.

� Articles describing the needs of families experienc-
ing suicide or homicide will be analyzed separately.

� Gray literature relating to policy, procedure, or
position statements regarding the care of families
experiencing CA care.

� All dates and languages (English abstract required).

EXCLUSION CRITERIA

The scoping review will exclude the following:

� Expected deaths such as those in palliative care and
hospice care, as well as those related to medical
assistance in dying.

TABLE 3
Data extraction form and charting table

Description

1. Author and year of publication
2. Title
3. Aim of the study
4. Quantitative, qualitative, or mixed methods
5. Specific study design
6. Country of origin
7. The setting of cardiac arrest (in-hospital vs out-of-
hospital)

8. Patient demographics
9. Family demographics
10. How long after arrest data collected
11. Etiology of cardiac arrest
12. Key findings
13. Care need(s) identified
14. Theoretical framework
15. Data collection methods
16. Data analysis process
17. Conclusions
18. Notes
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� Family members’ experience of a loved one’s death
with a standing “Do not resuscitate” or “Do not
attempt resuscitation” order in place.

The PRISMA ScR flowchart will capture and present a
summary of the screening and inclusion and exclusion
processes.39

CHARTING OF DATA AND TRUSTWORTHINESS

Before the extraction of study findings and any analysis, the
coinvestigators performing the extraction will undertake a
reflexive exercise to improve the validity of the reported
findings and help prevent biases in reporting.52 We will
identify and record what team members believe the care
needs of families are and how they should be met so that
we can prevent their inadvertent insertion in our study
results, which would affect interpretation.

A data extraction form and table will be used to extract
and summarize relevant information from the located litera-
ture. This process will be performed by 2 investigators,
working independently, to ensure that the data extracted are
relevant, answer the research question, and address the eligi-
bility criteria. Furthermore, the investigators will indepen-
dently electronically populate the form with extracted data
from each included article. In the event of disagreements
during this process, a third team member will intervene
through discussion until resolution through consensus.
Owing to the iterative nature of this process, the data extrac-
tion form (Table 3) will be continually updated to ensure
that it is current and captures phenomena of interest.

COLLATING, SUMMARIZING, AND REPORTING THE
RESULTS

The synthesis of the findings will be collectively described,
coded, analyzed, and summarized by all team members in
relation to the study objective, research question, and eligi-
bility criteria. Any discrepancies will be resolved by consen-
sus among the team members throughout the process.

Basic numerical counts will be provided to describe the
articles included in the review, such as the number of fam-
ily members and the time elapsed from death to data col-
lection. If quantitative results can be pooled, descriptive
statistical summaries will be provided. Qualitative results
will undergo basic content analysis and be reported as
counts and descriptions. The results will be presented in a
summary chart.

The results will describe the needs of families during
CA care and identify literature gaps. If possible, a concep-
tual model will be constructed to represent the review

findings to aid in understanding. Suggestions for future
research on the basis of the study findings will be summa-
rized and reported on.

We anticipate that our review will take 12 months to
complete. On the basis of the workflow used in our past
reviews,43,53-55 protocol development will require 2
months; search refinement, execution, and training team
members will take 3 months; title and abstract screening
will take 2 months; and full-text review and extraction will
also take 2 months. We anticipate that data analysis, con-
sultation exercises, and preparing a manuscript for publica-
tion will require a further 3 months.

Discussion

The aim of this scoping review protocol was to plan to sys-
tematically map evidence of family care needs during CA
care to identify key concepts, types of evidence, and knowl-
edge gaps. To our knowledge, there is no prior systematic
search and review of the published literature on this topic.
Furthermore, there are few reviews that partner fully with
coinvestigators who have the lived experience of the phe-
nomena under review to refine the research question,
methods, and analysis. Through our partnership we intend
to maximize the validity of the search and interpretation of
our findings.

Our nonsystematic pilot review of the literature has
found this to be an area that is underresearched. The care
of families is absent from international resuscitation guide-
lines or is limited to offering presence only.56,57 The
reviewed literature seems to describe the experience of fam-
ily members as full of uncertainty, of giving control to
health care providers, and of advocating for their loved
one.58,59 Only very recently has the concept of family
“cosurvivorship” appeared in the resuscitation literature.5

We believe that the proposed review will make a worth-
while contribution to the knowledge base for care providers
and health system leaders.

The rigorous and systematic nature of our review will
identify relevant research findings related to our research
question. Owing to the exploratory nature of our research
question and the limited research conducted on this topic,
we have created a broad search strategy and study inclusion
criteria that seek to capture both direct and indirect evi-
dence and provide the most comprehensive inquiry into
family care needs during CA care.

Family-centeredness is a core principle of high-quality
health care. Without a conceptualization of what families
need, it is impossible to provide family-centered care, estab-
lish baseline performance, determine areas that need
improvement, and determine if practice changes have led to
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progress. The results of this review may identify strategies to
address the needs of families, which will help to guide the
selection of interventions that are suitable for further study
and can be used in subsequent family-centered care initia-
tives. The findings from the completed review will be dis-
seminated and could be used to inform pedagogic planning
and policy pertaining to the hospital and IH support of fami-
lies experiencing CA care.

Limitations

Conducting a scoping review with no time and language
limitations can prove time-consuming and costly. Hence,
strict timelines will be implemented to ensure that the pro-
cess is cost-effective, and it is completed.
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Abstract

Objectives: To evaluate the empiric therapy prescribed for
acute uncomplicated cystitis in the outpatient setting (emer-
gency department and ambulatory care clinics) and to charac-
terize uropathogens for discordance between the therapy
prescribed and susceptibility.

Methods: A retrospective review was conducted at an inner-
city emergency department and multiple clinics to evaluate the
empiric therapy prescribed and the uropathogens isolated from
culture for patients with acute uncomplicated cystitis.

Results: A total of 144 urine cultures were included.
Among the patients, 53.4% were empirically prescribed
cephalexin, 20.1% ciprofloxacin, 11% nitrofurantoin, and
8.3% trimethoprim/sulfamethoxazole. The most common uropath-
ogen was Escherichia coli (72.4%), followed by Streptococcus
agalactiae (7.6%) and Klebsiella pneumoniae (4.8%). Of the 107
E. coli isolates, 9 were extended spectrum beta-lactamase−

producing. E. coli antimicrobial susceptibilities were as follows:
ceFAZolin (97%), nitrofurantoin (96%), cefTRIAXone (91%), cip-
rofloxacin (87%), and trimethoprim-sulfamethoxazole (59%). The
concordance rates with the Infectious Diseases Society of Amer-
ica treatment guidelines for acute uncomplicated cystitis and
local resistance patterns were as follows: empiric therapy pre-
scribed (70%), dosing of empiric therapy (77%), and duration of
empiric therapy (22%). For empiric therapy prescribed and sus-
ceptibility mismatch, 5.6% of the isolates were not susceptible
to therapy, 76.4% were susceptible to therapy, 14% did not
have susceptibilities, and 4.2% did not receive therapy.

Conclusions: Most of the cases of acute uncomplicated cys-
titis at the subject institution can be managed safely and
effectively with nitrofurantoin or first-generation cephalospor-
ins. Institutions should use national guidelines in conjunction
with local resistance and prescribing patterns to improve anti-
biotic prescribing in the outpatient setting.

Key words: Infectious disease; Urinary tract infection; Antimicro-
bial stewardship

Introduction

The outpatient setting, including the emergency department
and ambulatory care centers, has been identified by the Cen-
ters for Disease Control and Prevention (CDC) as an area in
which interventions are needed to improve antimicrobial
stewardship (AMS). The emergency department is a unique
setting that sees a high volume of patients compared with
other outpatient settings, and it would benefit greatly from
AMS interventions.1,2 In 2014, emergency medicine

providers were responsible for prescribing 14.2 million anti-
biotics, and it is estimated that 30% of all antibiotics pre-
scribed in this setting are unnecessary.1 The benefits of AMS
programs and interventions are well known and include, but
are not limited to, improved patient outcomes, decreased
antimicrobial resistance, and decreased incidence of
Clostridioides difficile infections (CDIs).1,2 In an effort
to combat inappropriate prescribing patterns of antibiot-
ics in the outpatient setting, the CDC issued the “Core
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Elements of Outpatient Antibiotic Stewardship” in 2016.
These core elements include a commitment to prescribe
antibiotics safely, develop policies to improve antibiotic
prescribing, track and report prescribing patterns, and
educate providers and patients on antibiotics.1,3

Acute uncomplicated cystitis is 1 of the most com-
mon indications for the prescribing of antibiotics in the
outpatient setting, and multidrug-resistant organisms
(MDROs) are increasing among uropathogens.4,5 The
Infectious Diseases Society of America (IDSA) guideline
for the treatment of acute uncomplicated cystitis and
pyelonephritis currently recommends nitrofurantoin, fos-
fomycin, or trimethoprim/sulfamethoxazole (TMP-SMX)
as first-line agents for empiric treatment. The IDSA warns
against the use of TMP-SMX empirically if the resistance
prevalence for Escherichia coli is known to exceed 20%.5,6

Fluoroquinolones, owing to a high prevalence of resis-
tance, and beta-lactams, owing to lower efficacy than
other agents, are reserved as second-line agents. This
guideline, however, was published 10 years ago, and spe-
cific recommendations from the guideline may not be
applicable to every institution because local antimicrobial
susceptibility to E coli and other common uropathogens
varies significantly among regions.5 In an effort to improve
AMS in the outpatient setting at our institution, the objec-
tives of this study were to evaluate the prescribing patterns
and to characterize uropathogens in the outpatient popula-
tion with acute uncomplicated cystitis.

Methods

STUDY DESIGN

This study was a retrospective observational cohort study
conducted in the emergency department of a tertiary teach-
ing hospital and an associated ambulatory care center in the
United States from January 1, 2016, to June 30, 2016. This
study was approved by the St Joseph’s University Medical
Center Institutional Review Board (EX#2017-25).

STUDY SETTING AND POPULATION

The institution serves a multicultural patient population
and the emergency department experiences a high patient
volume with more than 160 000 visits annually. The
ambulatory care center has many clinics within, including
an adult medicine clinic, HIV clinic, and adult and adoles-
cent obstetrics and gynecology clinic. Both the emergency
department and ambulatory care center commonly pre-
scribe antibiotics for various indications, including acute
uncomplicated cystitis.

The eligible patients were identified through bacterial
urine isolates from these centers. The IDSA defines patients
with acute uncomplicated cystitis as nonpregnant, premeno-
pausal women with no known urologic abnormalities.
Therefore, this study included nonpregnant women between
the ages of 16 and 45 years who were diagnosed with acute
uncomplicated cystitis in the emergency department or
ambulatory care center. The diagnosis of acute uncompli-
cated cystitis was based on the provider’s diagnosis in the
assessment/plan of the electronic medical record (EMR).
Patients with a known urologic abnormality or comorbidity,
genitourinary surgical procedure in the preceding 90 days,
or whose condition warranted hospitalization were excluded.
Patients who received antibiotics in the preceding 90 days,
were hospitalized for 72 hours or more in the past 90 days,
or those who resided in a long-term care facility (ie, nursing
home or subacute rehabilitation center) were excluded
because exposure to the health care setting and recent antibi-
otic use increase the risk of infection with an MDRO.
Patients with urine cultures positive for fungi were also
excluded.

DEFINITIONS

We used the 2010 IDSA guideline for the treatment of acute
uncomplicated cystitis and pyelonephritis and local suscepti-
bility patterns from our institution-specific antibiogram to
define appropriate empiric therapy. Regimens of nitrofuran-
toin 100 mg twice daily for 5 days and cephalosporin ther-
apy such as cephalexin 500 mg every 6 to 8 hours for 7 days
were considered appropriate regimens. Cephalosporins were
considered appropriate empiric treatment regimens because
they are cost-effective agents for the patient population spe-
cific to our institution. Empiric therapy with TMP-SMX or
fluoroquinolones was not considered appropriate owing to E
coli resistance rates of 40% and 34%, respectively, on the
basis of our institution-specific ED antibiogram.5 The rec-
ommended duration of therapy for the treatment of acute
uncomplicated cystitis was defined as 7 days for cephalexin,
3 days for ciprofloxacin, 5 days for nitrofurantoin, and
3 days for TMP-SMX.5

OUTCOMES

The primary end point was the choice of empiric therapy
and duration of therapy prescribed for acute uncomplicated
cystitis in the outpatient setting. The secondary end points
included concordance between the empiric therapy prescribed
and susceptibility to the uropathogen, number of revisits to
the emergency department or ambulatory care center within
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14 days of receiving initial empiric therapy, and characteriza-
tion of the susceptibilities of the urine isolates.

DATA ANALYSIS

Descriptive statistics were calculated using Excel for Mac
version 16.4 (Microsoft Corporation).

Results

Of the 1783 bacterial urine isolates evaluated, 144 were
identified and met the inclusion criteria. Baseline character-
istics can be found in Table 1. For the empiric therapy pre-
scribed, most of the patients were prescribed cephalexin
(53.4%), followed by ciprofloxacin (20.1%) and nitrofuran-
toin (11%) (Table 2). The duration of therapy varied and
lacked consistency with current recommended treatment
durations for select antimicrobials for acute uncomplicated
cystitis. The appropriate duration of therapy prescribed was
as follows: nitrofurantoin (31%), cephalexin (9%), cipro-
floxacin (5.2%), and TMP-SMX (0%) (Figure 1).

The most common uropathogen observed was E coli
(72.4%), followed by Streptococcus agalactiae (7.6%) and
Klebsiella pneumoniae (4.8%). Of the 107 E coli isolates, 9
were extended-spectrum beta-lactamase (ESBL)−producing
species (Figures 2 and 3). E coli antimicrobial susceptibilities
were as follows: ceFAZolin (97%), nitrofurantoin (96%),
cefTRIAXone (91%), ciprofloxacin (87%), and TMP-

SMX (59%). These susceptibilities for E coli were consis-
tent with the institution-specific ED antibiogram with
the exception of ciprofloxacin (66% vs 87%) (Table 3).

FIGURE 1

Duration of therapy prescribed and concordance with current recommendations. TMP-SMX, trimethoprim/sulfamethoxazole.

TABLE 2
Empiric therapy prescribed

Empiric therapy N = 144

n (%)

Cephalexin 77 (53.4)
Ciprofloxacin 29 (20.1)
Nitrofurantoin 16 (11)
Trimethoprim/sulfamethoxazole 12 (8.3)
No therapy 6 (4.2)
Other 4 (2.7)

TABLE 1
Baseline characteristics (N = 144)

Characteristic N = 144

Mean (SD) n (%)

Age, y 28.4 (8.4)
Height, cm 161.24 (28.3)
Weight, kg 71.4 (20.8)
Positive urinalysis 129 (89.5)
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The concordance rates with the IDSA guideline for the
treatment of acute uncomplicated cystitis and local antimi-
crobial resistance patterns were as follows: empiric therapy
prescribed (70%), dosing of empiric therapy prescribed
(77%), and duration of empiric therapy prescribed
(22%). Only 5.6% of the isolates were not susceptible

to the empiric therapy prescribed. Most of the isolates
(76.4%) were susceptible to the empiric therapy pre-
scribed, 14% did not have susceptibility reported (ie,
S agalactiae), and 4.2% were not prescribed empiric
therapy. Eight revisits to the emergency department or
ambulatory care center were identified owing to failed

FIGURE 3

Characterization of gram-positive uropathogens (N = 144). Str agalactiae, Streptococcus agalactiae; Sta saprophyticus, Staphylococcus saprophyticus; Staph spp, Staphylococcus spe-
cies; Strep spp, Streptococcus species.

FIGURE 2

Characterization of gram-negative uropathogens (N = 144). ESBL, extended-spectrum beta-lactamase; E coli, Escherichia coli; K pneumoniae, Klebsiella pneumoniae; P mirabilis,
Proteus mirabilis; E aerogenes, Enterobacter aerogenes; C koseri, Citrobacter koseri.
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therapy (ie, resistance to empiric therapy), complicated
infection (ie, pyelonephritis or renal calculi), or no ini-
tial empiric treatment prescribed.

Discussion

MDROs are a growing concern in the US. It is estimated
that MDROs are responsible for approximately 3 million
infections and 35 000 deaths in the US.2 Antibiotics are
often not optimally prescribed up to 50% of the time,
which contributes to the development of MDROs.3 Anti-
biotics are also not always safe, and their use carries the risk
of drug-drug interactions, development of CDIs, and
adverse drug events such as allergic reactions.1,2 The outpa-
tient setting is afflicted with inappropriate prescribing pat-
terns, and there is a growing need to improve AMS in this
setting. In 2009, antibiotics prescribed in the outpatient
setting accounted for 60% of the total antibiotic expendi-
ture in the US.7 Using 2010 to 2011 data, Fleming-Dutra
et al8 sampled nearly 200 000 ambulatory care visits to
evaluate the appropriateness of antibiotic prescribing.
Approximately 13% of the visits were associated with a pre-
scription for an antibiotic, and at least 1 in 3 antibiotics
were inappropriate.8 In 2015, the CDC estimated that
nearly 270 million antibiotic prescriptions were dispensed,
30% of which were inappropriate. Many of these antibiot-
ics prescribed in the outpatient setting were discordant
with current guideline recommendations. The CDC is
committed to improving the prescribing of antibiotics in
the outpatient setting, and it released the “Core Elements
of Outpatient Antibiotic Stewardship” in an effort to bring
about change at the national level.1,3

AMS interventions reduce inappropriate prescribing of
antibiotics as well as adverse drug events. Such interven-
tions should be carried over from the inpatient setting to
the outpatient setting.9 Interventions include the CDC’s
“Core Elements” in addition to using EMR, guideline
implementation, delayed prescribing, and point-of-care
testing. The development of an outpatient AMS program
should be multidisciplinary and include pharmacists,

physicians, and other providers.10,11 Institutions have dem-
onstrated successful AMS interventions in the emergency
department. Dinh et al12 used many of these outpatient
AMS recommendations to establish a program in the emer-
gency department of their institution in France with the
goal to improve the prescribing patterns of antibiotics in
this setting. In 2 years after implementing the AMS inter-
ventions in their emergency department, there was a statis-
tically significant reduction in not only the amount of
inappropriate antibiotics prescribed, but also in the overall
amount of antibiotics prescribed.12

We chose to evaluate the prescribing patterns and sus-
ceptibilities of uropathogens for acute uncomplicated cystitis
because it is a common indication that results in a prescrip-
tion for an antibiotic at our institution. There is also a
national concern that resistance is increasing among
uropathogens.4,5,13-15 Bacterial pathogens that are typically
responsible for acute uncomplicated cystitis are E coli and, to
a lesser extent, other Enterobacteriaceae (K pneumoniae and
Proteus mirabilis) and Staphylococcus saprophyticus. Our study
population saw similar rates of E coli compared with national
rates (75%-90%).4,5 Our study had 9 patients with ESBL-
producing E coli, demonstrating that MDROs can be
observed in patients with acute uncomplicated cystitis from
the community. Although this finding is concerning given
the population, the potential risks of using broad-spectrum
antibiotics empirically and overprescribing of antibiotics in
general outweigh the benefits because the incidence was low.

On the basis of the results of this study, we recom-
mend nitrofurantoin for a total duration of 5 days as the
first-line agent for the empiric treatment of acute uncom-
plicated cystitis at our institution, unless contraindicated
(ie, creatinine clearance <30 mL/min or suspected pyelo-
nephritis).16-17 E coli demonstrated acceptable susceptibil-
ity to nitrofurantoin (96%) in our study population.
Nitrofurantoin demonstrated activity against all 9 ESBL-
producing E coli isolates as well. This is consistent with
other studies demonstrating that nitrofurantoin has consis-
tent and acceptable activity against MDROs.4,13,14 The
amount of K pneumoniae isolates (4.8%) in our study was
not sufficient to determine a susceptibility pattern for

TABLE 3
E coli susceptibility

Percent susceptibility Ciprofloxacin Nitrofurantoin TMP-SMX CefTRIAXone CeFAZolin Total isolates

E coli isolates from study population, % 87 96 59 91 97 105
E coli isolates from 2016 antibiogram, % 66 94 60 83 N/A 1765

N/A, not applicable; E coli, Escherichia coli; TMP-SMX, trimethoprim/sulfamethoxazole.
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nitrofurantoin because the number of K pneumoniae iso-
lates was less than 30. P mirabilis is intrinsically resistant to
nitrofurantoin; however, the amount of P mirabilis isolates
(1.3%) in our study population was not concerning
enough to recommend against the use of nitrofurantoin as
the empiric first-line agent.17 There were no treatment fail-
ures in our study population secondary to empiric nitrofur-
antoin use. The IDSA also recommends nitrofurantoin
and fosfomycin as first-line options for the empiric treat-
ment of acute uncomplicated cystitis.5 At our institution,
fosfomycin is restricted, with use limited to specific clinical
scenarios such as patients with documented cystitis with an
MDRO in which other agents cannot be used or for
patients with allergies to other antimicrobials.

A first-generation cephalosporin such as cephalexin for a
total duration of 7 days is an appropriate alternative to nitro-
furantoin for the empiric treatment of acute uncomplicated
cystitis at our institution. The IDSA currently reserves beta-
lactam agents as alternatives for the treatment of acute
uncomplicated cystitis because studies have demonstrated
beta-lactams to be inferior to other treatment options.5 In
our study population, E coli had adequate susceptibility to
ceFAZolin (97%), which can be used as a surrogate marker
for other first- and third-generation cephalosporins for uri-
nary isolates.18 Cephalexin is also a cost-effective option for
our patient population. We recommend against the use of
third-generation cephalosporins at our institution for the
empiric treatment of acute uncomplicated cystitis because
these broader-spectrum agents may increase the risk of the
development of infections with an ESBL and are generally
not cost-effective for our patient population.19 We caution
providers that if they do choose a beta-lactam for empiric
therapy then these agents require a longer treatment dura-
tion and closer follow-up than other agents.4,5

The IDSA currently recommends that fluoroquino-
lones be reserved as an option for the empiric treatment of
acute uncomplicated cystitis because overuse can contrib-
ute to worsening fluoroquinolone resistance. Fluoroquino-
lones have a role in the treatment of more serious
infections than acute uncomplicated cystitis, and increased
resistance has been observed.5 In 2016, the US Food and
Drug Administration (FDA) issued a drug safety commu-
nication warning against the use of fluoroquinolones for
acute bacterial sinusitis, acute exacerbation of chronic
bronchitis, and uncomplicated urinary tract infections
(UTIs) owing to safety concerns.20 The FDA recently
strengthened its current warning for fluoroquinolones,
advising prescribers of potential blood glucose disturbances,
central nervous system effects, and risk of rupture of aortic
aneurysms.21,22 Despite having adequate susceptibility, we
recommend that fluoroquinolones be reserved as an option

for the empiric treatment of acute uncomplicated cystitis at
our institution in light of the recent FDA warnings and that
they be limited to use in more serious infections.

Although TMP-SMX is considered a first-line agent by
the IDSA for the empiric treatment of acute uncomplicated
cystitis, its use is not recommended in this setting if the E
coli resistance prevalence is known to exceed 20%. The resis-
tance threshold of 20% in which TMP-SMX is no longer
recommended in the treatment of acute uncomplicated cys-
titis is derived from consistent in vitro and mathematical
data. For other antibiotics, there are limited data to recom-
mend resistance levels that would preclude the use in
acute uncomplicated cystitis.5 In our study population, E
coli susceptibility to TMP-SMX was only 59%, which is
consistent with our institution-specific ED antibiogram
(60%), and therefore TMP-SMX is not recommended for
the empiric treatment of acute uncomplicated cystitis at
our institution because it could potentially lead to treat-
ment failure.

To address the discordance of duration of the therapy
prescribed with current recommendations observed in our
study, an in-service was provided to the ED staff to provide
education on optimal prescribing for acute uncomplicated
cystitis. In addition, a new EMR system was recently imple-
mented, and the duration of therapy for antimicrobial agents
was optimized to help guide prescribers. On the basis of the
findings of our study, we also developed an institution-spe-
cific guideline for the empiric treatment of acute uncompli-
cated cystitis for the medical staff to use that includes
antimicrobial recommendations as well as pricing informa-
tion of various agents because appropriate, cost-effective
options are critical to our patient population. This guideline
has since been uploaded on the institution’s AMS web page.

Implications for Emergency Clinical Practice

This study was a needs assessment at our institution to evalu-
ate the antibiotic prescribing patterns for acute uncompli-
cated cystitis in the outpatient setting (emergency
department and clinics) and how they aligned with the
national treatment guidelines as well as local susceptibility
patterns. Antimicrobial resistance is on the rise, and AMS
efforts in the outpatient setting, including the emergency
department, are an important measure to combat this. Over-
all, we found significant discordance with the prescribing
practices at our institution and national guidelines. We rec-
ommend that institutions evaluate their antibiotic prescribing
patterns for common antibiotic indications in the emergency
department and develop methods to improve them. By iden-
tifying areas for improvement, developing institution-specific
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guidelines, and providing education, all health care professio-
nals on the team in the emergency department have a role in
improving antibiotic prescribing. Clinicians prescribing anti-
biotics, pharmacists verifying antibiotic orders, and nurses
discharging patients with antibiotics can use these resources
to intervene and improve antibiotic stewardship.

Limitations

This study has possible limitations, including the fact that it
was a single-center study and retrospective in design. We
were not able to confirm adherence to the empiric regimen
prescribed; revisits to other institutions; or adverse effects of
antibiotics, such as CDIs or drug-drug interactions. By
IDSA definition, a UTI in male patients is considered a
complicated UTI. Our findings therefore cannot be applied
to male patients because this was a study exclusion. In addi-
tion, 16 patients were diagnosed with acute uncomplicated
cystitis, but they complained of flank pain, which may be
indicative of pyelonephritis.

Conclusion

Our study demonstrated that most of the cases of acute
uncomplicated cystitis can be managed safely and effectively
with nitrofurantoin or first-generation cephalosporins. Our
findings are consistent with national literature, demonstrat-
ing high rates of E coli (75%-90%) and a lower incidence of
MDROs in this patient population.5 We recommend that
institutions use national guidelines, local resistance patterns,
and institution-specific antibiograms in conjunction with
education to improve the prescribing patterns in the outpa-
tient setting, including the emergency department.
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Abstract

Background: Nurses are the primary clinicians who collect
specimens for respiratory tract infection testing. The specimen
collection procedure is time and resource-consuming, but more
importantly, it places nurses at risk for potential infection. The
practice of allowing patients to self-collect their diagnostic
specimens may provide an alternative testing model for the
current COVID-19 outbreaks. The objective of this paper was
to evaluate the accuracy and patient perception of self-col-
lected specimens for respiratory tract infection diagnostics.

Methods: A concise clinical review of the recently published
literature was conducted.

Results: A total of 11 articles were included the review syn-
thesis. The concept of self-collected specimens has a high

patient acceptance rate of 83-99%. Self-collected nasal-swab
specimens demonstrated strong diagnostic fidelity for respira-
tory tract infections with a sensitivity between 80-100%, this
is higher than the 76% sensitivity observed with self-collected
throat specimens. In a comparative study evaluating a profes-
sionally collected to a self-collected specimen for COVID-19
testing, a high degree of agreement (k = 0.89) was observed
between the two methods.

Conclusion: As we continue to explore for testing models to
combat the COVID-19 pandemic, self-collected specimens is a
practical alternative to nurse specimen collection.

Key words: Respiratory tract infection/testing; Respiratory tract
infection/diagnostic; Respiratory tract infection/self-collect; COVID-
19; Emergency department

Introduction

Respiratory tract infections (RTIs) are prevalent communi-
cable diseases and are the third leading cause of death
worldwide.1,2 It is estimated that a new infectious disease
emerges at a rate of one per year,3 making early disease
detection critically important. As witnessed during the
2009 H1N1 outbreak and the 2020-2021 coronavirus dis-
ease 2019 (COVID-19) pandemic, emergency depart-
ments across the United States experienced surges in RTI
presentations.4 Unanticipated swells in the patient census
often result in downstream adverse effects on clinical opera-
tions, particularly to the nursing workforce.5 As the patient
census increased so did the need for additional nursing cov-
erage. Early diagnosis of RTIs is essential to the manage-
ment of these patients as it can expedite decision points
such as treatment, disposition, and containment. Further-
more, early diagnosis may aid patients with selecting the
proper health care channel for their illness, potentially

Thang T. Nguyen is Instructor, University of Nebraska Medical Center -
Department of Emergency Medicine, Omaha, NE. ORCID identifier:
https://orcid.org/0000-0002-9071-7771

Wesley G. Zeger is Associate Professor, University of Nebraska Medical Cen-
ter - Department of Emergency Medicine, Omaha, NE.

Michael C. Wadman is Professor, University of Nebraska Medical Center -
Department of Emergency Medicine, Omaha, NE.

Aaron N. Barksdale is Associate Professor, University of Nebraska Medical
Center - Department of Emergency Medicine, Omaha, NE.

For correspondence, write: Thang T. Nguyen, PhD, MSN, 981150 Nebraska
Medical Center, Omaha, NE 68198-1150; E-mail: thang.nguyen@unmc.edu

J Emerg Nurs 2021;47:798−806.
Available online 29 June 2021
0099-1767

Copyright © 2021 Emergency Nurses Association. Published by Elsevier Inc.
All rights reserved.
https://doi.org/10.1016/j.jen.2021.04.006

September 2021 VOLUME 47 � ISSUE 5 WWW.JENONLINE.ORG 799

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jen.2021.04.006&domain=pdf
https://orcid.org/0000-0002-9071-7771
mailto:thang.nguyen@unmc.edu
https://doi.org/10.1016/j.jen.2021.04.006


alleviating the problem of ED crowding. In this study, we
explored the accuracy of self-collected specimens for RTI
testing, the patient’s perception of a self-collection model,
and its potential role in the emergency department’s clini-
cal operations. For this article, the term COVID-19 was
used to refer to both the virus (severe acute respiratory syn-
drome coronavirus 2 [SARS-CoV-2]) and the disease state
(COVID-19).

Background

On March 11, 2020, just more than 2 months after the
first confirmed case in China, the World Health Organiza-
tion declared the COVID-19 outbreak a global pandemic.
Delays in containment efforts, fueled by personnel and
supply shortages, allowed millions to become infected with
COVID-19.6-10 Nurses have been essential in the efforts
to minimize the spread of COVID-19. In 2 studies evaluat-
ing nurse staffing models during the pandemic, facilities
with higher staffing allocations for nurses experienced
lower rates of COVID-19 infections and deaths.11,12 For
this reason, it is important to develop strategies to safe-
guard the nursing workforce against the risk of infection,
and one such strategy may be the implementation of a self-
collection model for respiratory pathogens. In a self-collec-
tion model, patients swab themselves to procure the
needed specimens for testing.

The emergency department has traditionally served as
an access point for patients with acute RTIs, many of
whom are likely to receive testing by means of a nasopha-
ryngeal swab administered by a nurse. The Centers for Dis-
ease Control and Prevention endorsed in 2020 the
nasopharyngeal swab as the preferred specimen collection
method for COVID-19, with preliminary data suggesting
higher viral concentration in the nasal and nasopharyngeal
cavities.13,14 The nasopharyngeal swab procedure presents
a considerable infection risk to the nurse owing to their
proximity to the patient and the swab’s propensity to
induce sneezing or coughing.15,16

To further exacerbate the problem, mass testing initia-
tives for COVID-19 have been hampered by supply short-
ages such as the personal protective equipment needed to
keep nurses safe.7,17 More importantly, an ease of commu-
nity access to test sites has proven difficult16 as patients’
ability to use testing sites may be limited by a lack of trans-
portation or the site’s hours of operation. A potential solu-
tion to this problem is to offer an alternative testing option
such as a self-collection model. In a community-based sur-
vey study by Hall et al,8 as many as 88% of participants
reported a willingness to self-collect specimens. Self-

collection diagnostic research has proven promising in the
area of self-collected specimens for sexually transmitted
infections. The implementation of a self-collection model
for RTIs may alleviate unnecessary pressure on critical
resource chains while improving community access to test-
ing.18 In general, it is also felt that self-collection diagnos-
tics have the potential for economic savings, with a self-
collection model projected to be 5 times more cost-efficient
than a professionally collected model.19

Before implementing a self-collection model for RTIs,
it is important to determine the diagnostic accuracy of self-
collected specimens. Misdiagnosis of COVID-19 could
lead to the reintroduction of infected individuals back into
the general population as seen in transmission cases in
long-term care facilities.20 False-negative results could also
lead to complacency when caring for patients with
COVID-19 symptoms, and additional confirmatory test-
ing such as chest computed tomography imaging21 can sig-
nificantly increase the patient’s ED length of stay and
health care cost.

Although the self-collection research for respiratory
viruses has been somewhat inconsistent,22,23 the results are
promising, nonetheless. Studies evaluating alternative col-
lection techniques such as the nasal or oropharyngeal swab
methods demonstrated similar diagnostic outcomes to the
nasopharyngeal swab but with stronger patient accep-
tance.7,19 Furthermore, in their recent update, the Centers
for Disease Control and Prevention endorsed in 2020 both
the nasal and oropharyngeal swab methods as acceptable
sources for COVID-19 polymerase chain reaction (PCR)
testing. Providing patients with alternative testing options
should result in higher testing rates.

The objective of this article was to conduct a concise
clinical review of the recently published literature to evaluate
the accuracy and acceptance of self-collected specimens for
RTI diagnosis. A meta-analysis of self-collected specimens
for influenza diagnosis was published by Seaman et al19 as a
comprehensive review of articles published between 2009
and 2017. Given the current COVID-19 pandemic, we
reviewed more recent literature to explore the potential of a
self-collection model for COVID-19 testing.

Methods

A literature search on the topic of self-collected specimens
for RTI diagnostics was conducted, including articles from
2017 to September 1, 2020. Although our project was
intended as a rapid, concise clinical review to inform prac-
tice and not meant to function as a full systematic review
or meta-analysis of the literature, the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses 2009
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guidelines24 were used to provide overall structure to the
review process.

SEARCH PARAMETERS

The following search parameters were used to search
PubMed/Medline, Scopus, and Embase databases: (influ-
enza OR virus OR COVID-19 OR SARS-CoV-2) AND
self-collect; (influenza OR virus OR COVID-19 OR SARS-
CoV-2) AND self-collected; (influenza OR virus OR
COVID-19 OR SARS-CoV-2) AND self-collection; (influ-
enza OR virus OR COVID-19 OR SARS-CoV-2) AND
patient-collected; and (influenza OR virus OR COVID-19
OR SARS-CoV-2) AND self-swab.

ELIGIBILITY CRITERIA

Search results were filtered to include only clinical trials,
meta-analyses, randomized controlled trials, reviews, and
systematic review−type articles. Results were also filtered
to include only articles published between 2017 and Sep-
tember 1, 2020. All article titles were reviewed using a key
word search to determine topic relevance. The key words
included: respiratory tract infection, virus, influenza,
COVID-19, SARS-CoV-2, self-collect, and self-swab.
Articles with one or more of these words in their title pro-
gressed to a secondary screening in which the article titles
and abstracts were reviewed for topic relevance.

SYNTHESIS

The level of evidence was assigned to each manuscript
using the Johns Hopkins Nursing Evidence-Based Practice
criteria.25 A concise summary of the findings of each study
was synthesized in a table and a narrative.

Results

The literature search yielded a total of 22 955 articles across
all databases (Scopus: 8465; PubMed: 9006; Embase:
5484). Using a key word search, it was determined 4782
had one or more key words related to the topic of interest.
After reviewing each article’s title alone or title and abstract,
along with the removal of duplicated results, 13 articles
were determined relevant to the topic of RTI self-collection
research. Note that one of these articles was added during
manuscript review and was originally missed using our
methods owing to corrupted text in the title field in the
downloaded file. Two additional articles were also removed
after determining that they were protocol proposals and
did not include any diagnostic or comparative data,

resulting in 11 reviewable articles (Figure). Each article’s
level of evidence is presented in the evidence summary
table (Table).25 Of the articles included in this review, 1
was a meta-analysis, 2 studied the acceptance of self-collec-
tion by patients, and 8 articles evaluated the diagnostic
accuracy of self-collected specimens either as a sole variable
or in comparison with professionally collected specimens.

PATIENT PERCEPTION OF A SELF-COLLECTION
MODEL

The acceptance of a self-collection model is important
to pragmatic implementation in clinical practice.
Research by teams Hall et al8 and Valentine-Graves
et al9 provided some insight on patients’ perception of
various self-collection methods for respiratory patho-
gens. According to data from Hall et al,8 1435 partici-
pants were surveyed with most (88%) rating in favor
(agree or strongly agree) of a self-collected saliva speci-
men and an 83% acceptance rate for self-collected
throat specimens. In a similar study conducted by Val-
entine-Graves et al,9 148 participants were surveyed
regarding their perception of 3 mail-in self-collection
methods (saliva, oropharyngeal swab, and dried blood
spot card) with 84% of the participants reporting high
acceptance of all 3 methods. Similar acceptance was
seen in another study of adults and children with both
cohorts, respectively, reporting 99% and 96% accep-
tance of a self-collection model.26 Valentine-Graves
et al8 also asked the study participants to rate their con-
fidence level regarding the integrity of their collected
specimen with 87% reporting “confident” or “very con-
fident.” Data from these studies provide a better under-
standing of the patient’s willingness to not only self-
collect for respiratory pathogens but also their accep-
tance of a distance testing model.

Critics of the self-collection model have cited collection
errors by the patient as a potential barrier to a successful
implementation. As reported in 1 study, approximately 24%
of mail-in specimens had one or more errors related to pack-
aging and shipping.27 In the same study, only 37 of 124
(30%) participants reported reviewing the instructional
material before proceeding with the self-collection procedure.
In a qualitative survey study assessing patients’ perception of
a self-collection model, most of the dissatisfied comments
pertained to unclear collection instructions or overly compli-
cated collection kits.9 Despite the collection errors, the sub-
mitted specimens were still adequate for PCR testing.
Nevertheless, these studies demonstrated the potential for
patient errors that could translate to lower compliance rates
or errors in the downstream diagnostic results.
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TABLE
Level of evidence and results summary for the reviewed articles.*

Authors Level of
Evidence

Results
Summary

Study
Location

Hall et al8 IIIb 1435 participants surveyed regarding self-collection of specimens for
COVID-19 research. 88% reported high acceptance of saliva self-swab,
while 83% reported high acceptance of a self-collected throat swab. Home
self-collection was preferred over drive-through or clinic-based collection.

United States of America

Valentine-
Graves et al9

IIb 148 participants surveyed regarding willingness to self-collect for COVID-
19 testing, 84% reported high acceptance of a self-collection mail in test-
ing model. 87% reported "confident" to "very confident" in their ability
to collect an adequate specimen for testing.

United States of America

Adeniji17 IIIc Data from this literature review demonstrated self-collected specimens are
equally as adequate as professionally collected specimens for respiratory
tract infection testing.

South Africa

Tenover et al27 IIIc 135 self-collected specimens were mailed in for testing, 23% of these
specimens had one or more packing or shipping errors. A comparative
study evaluating the results of self-collected and professionally collected
specimens demonstrated 95% agreement between the two collection
methods with 53% of participants preferring the self-collection method.

United States of America

Wehrhahn et al18 IIb 236 participants, each with specimens collected by self-collection and profes-
sional collection. Both samples were evaluated for SARS-CoV-2 and other
respiratory pathogens. The self-collected and professionally collected speci-
mens demonstrated a high degree of agreement with a k = 0.89.

Australia

Seaman et al19 IIa A meta-analysis of 14 studies comparing self-collected with professionally
collected specimens when testing for influenza. When compared to pro-
fessionally collected specimens, self-collection had a pooled sensitivity of
87% and a specificity of 99%.

Australia

Altamirano et al23 IIb 30 participants, each providing 3 specimens (self-collected nasal swab, pro-
fessionally collected nasal swab, and professionally collected oropharyn-
geal swab) for SARS-CoV-2 testing. The sensitivity and specificity of the
self-collected specimens were 100% and 95%, respectively.

United States of America

Haussig et al26 IIb 102 participants provided 225 self-collected swabs. 100% of the swabs
tested positive for c-myc DNA, suggesting specimen adequacy. 53% of
the specimens tested positive for one or more viral pathogen(s).

Germany

Goyal et al29 IIb 235 participants enrolled into a two-arm comparison study (community-
108 or clinic-based-127). Self-collected nasal swabs had a sensitivity of
88% when compared with a professionally collected nasal swab. When
compared with a professionally collected nasopharyngeal swab, self-col-
lected nasal swabs had a sensitivity of 78%. The specificity was 100% for
both methods. 99% of participants reported acceptance of the self-col-
lected nasal swab method.

Thailand

Fisher et al28 IIb 63 participants provided 115 paired self-collected nasal and throat swabs.
The sensitivity of the self-collected nasal swab was 96%, while the self-col-
lected throat swab was 76%. Self-collected nasal swabs also had a lower
median CT value when compared to self-collected throat swabs (25 vs 32).

United States of America

McCulloch et al30 IIb 185 participants each provided a self-collected nasal swab and profes-
sionally collected nasopharyngeal swab for SARS-CoV-2 testing. When
compared with a professionally collected nasopharyngeal swab, the self-
collected nasal swab had a sensitivity of 80% and a specificity of 98%. A
high degree of agreement was observed with a k = 0.81.

United States of America

*Johns Hopkins Nursing Evidence-Based Practice criteria. CT, cycle threshold.
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SELF-COLLECTION DIAGNOSTIC ACCURACY

In the meta-analysis conducted by Seaman et al,19 13 articles
on self-collected respiratory pathogens were reviewed to eval-
uate the diagnostic accuracy of self-collected specimens.
When compared with a professionally collected nasal swab,
self-collected nasal swabs had a pooled diagnostic sensitivity
of 87% (95% CI, 80%-92%) and a specificity of 99%
(95% CI, 98%-100%). Seaman et al19 also reported high
acceptance of self-collected nasal swabs by patients.

In a study conducted by Fisher et al,28 self-collected
nasal swabs and self-collected throat swabs by individuals
with RTI symptoms showed a sensitivity of 96% (95% CI,
88%-99%) and 76% (95% CI, 65%-85%), respectively.
These data are consistent with findings from a 3-arm (self-
collected nasal swab vs professionally collected nasal swab
and professionally collected oropharyngeal swab) study
that evaluated self-collected nasal swab for COVID-19
testing, with a sensitivity of 100% (95% CI, 72%-100%)
and specificity of 95% (95% CI, 74%-100%).23

In a comparative study conducted by Goyal et al,29 the
acceptance rate and diagnostic accuracy of self-collected

versus professionally collected specimens were evaluated in
geriatric patients with RTI symptoms. Participants in the
first cohort were asked to provide a self-collected nasal
swab specimen at the onset of their symptoms, whereas the
second cohort had 3 swabs (self-collected nasal swab, pro-
fessionally collected nasal swab, and professionally collected
nasopharyngeal swab) collected at the presentation to a
geriatric clinic for their symptoms. All subjects were asked
to rate their acceptance of the self-collected and profes-
sionally collected methods. Of the 235 participants, 99%
reported that the self-collection method was acceptable and
easy to perform. In the community cohort, 92% of the
self-collected specimens tested positive for ribonuclease P,
indicating it was an adequate specimen, whereas 99% of
the clinic-based specimens were positive for ribonuclease P.
The sensitivity of self-collected nasal swabs, when com-
pared with professionally collected nasal swabs, was 88%
(95% CI, 40%-100%), whereas self-collected nasal swabs
versus professionally collected nasopharyngeal swabs had a
sensitivity of 78% (95% CI, 40%-97%).29 Despite dem-
onstrating a consistently higher sensitivity for respiratory
pathogens, there were no significant differences between a

FIGURE

PRISMA flowchart of literature search process and results. Search parameters yielded 22 995 articles, only 11 included in review synthesis based on topic relevance. PRISMA,
Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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nasopharyngeal swab (94%) and a nasal swab (89%).16,29

The sensitivity rate between a self-collected nasal swab and
a professionally collected nasal swab was also not statisti-
cally significant.16,29 These data are consistent with
another comparative study (self-collected vs professionally
collected) by McCulloch et al30 in which the sensitivity
and specificity of a self-collected nasal specimen were 80%
(95% CI, 63%-91%) and 98% (95% CI, 94%-100%),
respectively.

The 2 remaining comparative studies evaluated the diag-
nostic accuracy of self-collected specimens but implemented
descriptive and Cohen’s kappa statistics to report their find-
ings. Haussig et al26 enrolled participants in a longitudinal
study looking at self-collected respiratory specimens collected
at the onset of symptoms. Participants were asked to self-col-
lect nasal swab specimens and mail them in for testing. Of
the 225 swabs received, 151 participants reported symptoms
consistent with an RTI and had an overall 71% positive rate
for 1 or more respiratory pathogen. By contrast, the asymp-
tomatic cohort (58) only had a 14% positive rate for respira-
tory pathogens.26 In the Wehrhahn et al18 article, the
diagnostic accuracy of self-collected specimens for COVID-
19 testing was compared with professionally collected speci-
mens. Using Cohen’s kappa statistics, the authors found that
self-collected specimens had a high agreement (k = 0.89)
with professionally collected specimens.18 In another study
comparing self-collected with professionally collected speci-
mens, there was also high agreement (95%) between the 2
collection methods when testing for influenza.27

To quantify specimen quality, cycle threshold (CT)
values were collected in some of the reviewed studies. The
CT value is the threshold in which the fluorescent signal
used in PCR testing is able to detect the target gene of
interest. In general, lower CT values (≤29) equate to
higher concentrations of nucleic acid in the test specimen.
The CT values from 2 studies showed consistent readings
for self-collected specimens and professionally collected
specimens,18 with a correlation coefficient of 0.81, P <
.001.30 Another study showed the median CT values for
self-collected nasal swabs (25) being consistently lower
than self-collected throat swabs (32) when the data were
aggregated from 8 different viral tests, suggesting a higher
viral concentration with nasal swabs.28

Discussion

The diagnostic accuracy of self-collected respiratory speci-
mens has received a lot of attention within the past decade
of research, but the recent global pandemic has made it a
priority to reevaluate self-collection as a viable alternative

testing model. Self-collected specimens have shown similar
diagnostic accuracy to professionally collected specimens
while garnering higher patient acceptance.

The COVID-19 pandemic has become a world-
changing event and has highlighted a grave need for a
global reevaluation of our approach to managing epidemic
or pandemic scale outbreaks. Delays in our testing initia-
tives allowed the disease to spread rapidly across borders,
infecting millions, and resulting in global economic hard-
ship.31 Despite efforts to contain the disease, infection and
death rates continue to rise. Many health facilities are
forced to operate at critical mass despite personnel and sup-
ply shortages.

A self-collection model is a logical shift in the testing
paradigm. As demonstrated, patients are very accepting of
the self-collection concept8,9,19,32 and have shown that
they can collect reliable specimens.18,28 The diagnostic sen-
sitivity and specificity for self-collected specimens have
been largely consistent with professionally collected speci-
mens when testing for RTIs,16,19,23,28,29 with similar
results observed for COVID-19 testing.18,23

Limitations

We must acknowledge the limitations in our review find-
ings and the potential barriers to a successful implementa-
tion of a self-collection model. Patients have openly
admitted to not reviewing the instructional material
included in the self-collection kits, potentially resulting in
collection or packaging errors.27 In addition, reliance on a
courier service to collect specimens may not be a cost-effec-
tive means of gathering specimens, particularly if an ad hoc
approach is implemented.

The research team followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses guidelines
when developing our search parameters. However, our
search parameters were not registered on a prospective reg-
ister such as Prospero, limiting the repeatability of our
study design. We recognize the potential for missed litera-
ture as our search yielded a small collection of articles.
Most of the studies in this literature review were pilots or
feasibility studies with small sample sizes, resulting in gen-
erally wider CIs. An additional limitation of findings
reported in this review is the lack of a gold standard when
comparing the sensitivities of self- and professionally col-
lected specimens. Therefore, this could result in a com-
pounding effect leading to an overestimate of the true
sensitivity of the test for the disease. Each study imple-
mented varied collection methods, specimen sites, and
onset of symptom windows—all critical factors in
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determining specimen quality and diagnostic outcomes.29

The articles reviewed included a wide distribution of stud-
ies across multiple nations with differing cultural preferen-
ces and resource systems. It is important to consider these
variables when trying to generalize the findings.

Implications for Emergency Nursing Practice

Emergency departments have experienced significant
surges in their patient census since the COVID-19 pan-
demic began, and these fluctuations have proven taxing to
the nursing discipline, including nurses who are working
additional and longer shifts.33,34 The implementation of a
self-collection model for RTIs can offset the burden of
specimen procurement from the nursing staff while miti-
gating their infection risk. By allowing patients to collect
their own specimens, whether for home testing or in an
emergency department, nurses are freed to prioritize their
efforts to other tasks, such as caring for the critically ill.
Furthermore, providing patients with the means to confirm
their diagnosis before engaging with the health care system
could significantly improve their length of stay in the emer-
gency department. Alternatively, a prehospital diagnosis
could prove valuable for emergency departments with an
established telemedicine infrastructure to care for patients
with lower acuity symptoms. More importantly, patients
who were previously unable or unwilling to access conven-
tional testing sites now have an alternative testing option.
Information from a home test kit could also aid patients in
making better-informed decisions regarding the proper use
of health care channels. The benefits of a self-collection
model also include potential economic savings as it reduces
our reliance on costly personal protective equipment and
the personnel needed to staff testing sites. These are all
important variables for future pandemic planning.

Conclusion

Nurses are the primary clinicians who collect respiratory
specimens, potentially placing nurses at risk for infection.
Nurses have also been extracted from their home depart-
ments to staff testing facilities during the pandemic, further
exacerbating the nursing shortage. As we continue to
explore for alternative testing models to combat the
COVID-19 pandemic, a self-collection model is a practical
option. The reallocation of this task to the patient has the
potential for cost savings but more importantly, improved
patient and nursing satisfaction.
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These review questions are based on the Emergency
Nursing Core Curriculum and other pertinent
resources to emergency nursing practice. They

offer emergency nurses an opportunity to test their knowl-
edge about their practice.

QUESTIONS

1. A child is brought to the emergency department by a
parent because the child suddenly began to exhibit obsessive-
compulsive behaviors. The child is alert and oriented and has
normal vital signs. Which of the following history, obtained in
triage, is most important to report to the health care provider?

A. Recent sore throat
B. Recent camping trip
C. Recent travel to South America
D. Recent tick exposure

2. Several patients were brought to the emergency depart-
ment after exposure to radiation after a nuclear incident. In
addition to decontamination, based on the type of exposure,
potassium iodide (KI) was ordered. When administering KI,
which of the following is important to consider?

A. The priority group for administration is young
adults aged 18 to 30 years.

B. It protects the lungs after inhalation of radioactive
dust.

C. A single dose given 4 hours after exposure will pro-
tect the patient.

D. Patients may complain of a metallic taste or burn-
ing in the mouth and the throat.

3. All of the following pediatric patients present to the
emergency department after a fall in which they struck
their heads. Which of the following patients is at the high-
est risk for a closed head injury (CHI)?

A. A 12-month-old who fell off a sofa and has a small
frontal hematoma

B. An 18-month-old who fell against a coffee table
and has a small cut on the eyebrow

C. A 3-month-old who fell off of a changing table and
sustained a temporal hematoma

D. A 20-month-old who fell 2 ft from a swing and
vomited once

4. A patient with a diagnosis of substance use disorder
(SUD) presents to the emergency department with acute
pain from a fractured femur. The patient is currently on
medication for opiate use disorder (MOUD). Which of
the following should the nurse anticipate in managing this
patient?

A. Administration of SUD medications
B. No administration of opioids
C. Discontinuation of patient’s MOUD
D. Administration of intravenous opioid

5. A patient presents to the emergency department
after accidently spilling a 25% solution of hydrofluoric
acid on his foot. The patient drove immediately from his
worksite to the hospital. After removing the shoe, which of
the following is the priority?

A. Flush with water or saline.
B. Apply calcium gluconate gel.
C. Medicate for pain.
D. Draw labs for calcium, magnesium, and potassium.
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ANSWERS

1. Correct answer: A

This child may be exhibiting signs of a pediatric autoimmune
neuropsychiatric disorder associated with streptococcal infec-
tion, abbreviated as PANDAS. Unlike the symptoms of
obsessive-compulsive disorder, which usually develop over
months to years, symptoms of pediatric autoimmune neuro-
psychiatric disorder associated with streptococcal infection
appear rapidly either simultaneously with symptoms of group
A streptococcal infection or shortly after symptoms of infec-
tion subside. It is thought that in some children streptococcal
infection causes an autoimmune response in the basal ganglia.
The incidence is more common in boys and before the age
of 12 years. Interventions include antimicrobials to treat the
infection, and in some cases, additional treatment may be
required to treat neuropsychiatric symptoms.1

2. Correct answer: D

Radioactive incidents can result in the release of radioactive
iodine. The thyroid gland cannot tell the difference
between radioactive iodine and regular iodine. Absorption
of radioactive iodine increases the risk of thyroid cancer
(B). KI is a supplementary measure used to protect the thy-
roid by preventing the uptake of radioactive iodine. The
priority groups for administration of KI are infants, chil-
dren, and pregnant women (A). The first dose is given as
soon as possible after exposure, and the dose needs to be
repeated daily until the exposure risk has been eliminated
(C). Some patients may complain of a metallic taste or a
sensation of burning in the mouth and the throat (D).2

3. Correct answer: C

In children younger than 2 years, 70% to 80% of CHIs are the
result of falls. Those at highest risk are infants younger than 12
months and those that fall from more than 3 ft, such as from

changing tables, countertops, shopping carts, and caregiver
arms (C). Children with frontal hematomas are less likely to
have an underlying CHI than children with an injury to the
temporal-parietal region, which has a higher risk for intracranial
bleeding because the middle meningeal artery is located in this
area (A). In children younger than 2 years, a single episode of
vomiting has not been identified as a predictor of CHI (D).3

4. Correct answer: D

This patient should receive an appropriate dose of intrave-
nous opiate to treat severe pain (D). Relapse rates are not
associated with the short-term use of opiates. Medication-
assisted therapies for SUD are not intended to treat pain
(A). They are intended to manage the SUD. Additional
measures, such as traction in this case, may be used to man-
age the injury and pain, but an opiate may still be needed
(B). The patient’s MOUD therapy does not need to be dis-
continued and can be a key to relapse prevention (C).4

5. Correct answer: A

Treatment for this patient includes decontamination,
neutralization of the toxin, and correction of electro-
lyte imbalance to avoid systemic toxicity. The first pri-
ority is to flush with water or saline (A). After proper
decontamination, the toxin should be neutralized,
which in this case involves the topical application of a
calcium gel. Calcium gluconate is preferred, but cal-
cium carbonate may also be used (B). Systemic absorp-
tion is more likely with concentrations more than 20%
and the involvement of more than 2.5% of body sur-
face area. Thus, this patient should have labs drawn and
any electrolyte imbalances, such as hypocalcemia and hypo-
magnesemia, corrected (D). As the gel neutralizes the fluo-
ride, the gel will turn white, and the pain should subside.
Use pain medication cautiously because pain is a guide to
the effectiveness of the topical therapy (C).5
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Abstract
Background: Delirium is a complex neurocognitive manifesta-
tion of an underlying medical or surgical abnormality such as sub-
stance abuse, infection, sepsis, or organ failure. A recognized risk
factor for delirium is advanced age (age>65 years). The projected
demographic changes over the next 2 decades suggest that the
number of aging adults will grow dramatically, and emergency
nurses will see an increasing number of older patients manifesting
the wide range of neuropsychiatric symptoms associated with
delirium.

Method: An examination of 5 commonly used delirium
assessment tools was undertaken specific to clinical features,
use, scoring, findings, advantages, and disadvantages.

Findings: Numerous factors contribute to the lack of effec-
tive delirium recognition. However, emergency nurses, with
educational support, can successfully use the delirium
assessment tools to recognize delirium.

Conclusion: Emergency nurses face challenges in recog-
nizing delirium. One key challenge for many of these nurses
is the appropriate use of assessment tools suitable for the ED
setting.

Key words: Delirium; Registered nurses; Tools

Introduction

Delirium is an acute confusional state, described as an acute
disorder of attention and cognition.1,2 The presenting signs
and symptoms include hallucinations, restlessness, agita-
tion, combative behavior, calling out, moaning or making
other sounds, and/or lethargy. Fuchs et al3 identified that
32% of the older patients (aged >65 years) experienced

delirium during hospitalization across all types of acute
care units,3 with higher prevalence in the intensive care
unit.3,4 Lange et al5 found that delirium was prevalent in
12.5% of all patients and undiagnosed in 24.1% of the pa-
tients. Other researchers have reported different prevalence
rates of delirium,6,7 contributing to the conclusion that
delirium is frequently not recognized or assessed by staff.
Contributing to this conclusion is the fact that the utility
of delirium screening tools is uncertain.

Delirium occurs in 7% to 20% of the older adults (aged
>65 years) in the emergency department; yet, emergency
nurses do not routinely evaluate ED patients for delirium,
thusmissing almost 70%of the cases.8Older patients in acute
care facilities, including the emergency department, are at
high risk for developing delirium. The contributing risk fac-
tors are the presence of comorbidities, the use of psychoactive
medications, and advanced age. Emergency departments are
often crowded,9 placing nurses under pressure to simulta-
neously care for critically ill patients in general and older
adults at risk for, or exhibiting, delirium in particular. In a na-
tional study, Lee10 reported that delirium recognition by both
nurses and physicians was poor in a sample of ED patients.
The results also indicated that a significant number of these
patients could have been discharged with unrecognized
delirium. Their findings were similar to the early work of
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Boucher et al,6 who documented unreported delirium in
older patients in the emergency department, and supported
by Arendts et al11 in a more recent study. Boucher et al6 as
well as Arendts et al11 reported that a risk screening and warn-
ing or action card (response by staff if delirium screening is
positive) intervention in the emergency department did not
significantly improve the rates of delirium detection. Regis-
tered nurses are well situated to systematically screen for,
and recognize, delirium in older patients in the emergency
department because of their significant presence at the
bedside. Acute mental status changes in older adults in the
emergency department are not routinely assessed using a stan-
dardized tool.6,12 The reasons for a lack of assessment include
an underappreciation of delirium and its impact on clinical
outcomes. Explored in this paper are some of the common
delirium screening tools and the challenges to their use by
registered nurses within the context of the emergency depart-
ment.

Background

The Diagnostic and Statistical Manual of Mental Disorders
(Fifth Edition) defines delirium as a disturbance of con-
sciousness, accompanied by a change in cognition that
cannot be better accounted for by a preexisting or progress-
ing dementia.2 Delirium develops over a short period of
time—hours to days—and can fluctuate throughout the
course of the day. It is characterized by a reduction in clarity
of awareness, inability to focus, distractibility, and change in
cognition. It is commonly experienced by older adults on
admission to a hospital or during hospitalization.3-6

Older adults constitute the largest percentage of acute care
admissions within both the United States and Canada.13,14

Leslie et al15 estimated that delirium affects up to 50% of
the hospitalized older adults and costs more than $164 billion
(2011) per year in the US. More recent economic data are not
available, but delirium is responsible for adding more than
$22 000 to the cost of a hospital stay.16 Delirium has been
associated with poor hospital outcomes, including increased
morbidity and mortality, prolonged length of stay, long-
term care admission, and functional decline.17-19

With older adults being a substantial proportion of the
patient demographics in the emergency department,
delirium investigation should not be excluded from the as-
sessments routinely conducted by nurses. Although ED pro-
viders may not have adequate time to perform in-depth
delirium assessments, tools have been developed to help
nurses assess, identify, and document delirium. A list of cur-
rent tools is found in Table 1. Brief delirium assessments

such as the Brief Confusion Assessment Method and 4 A’s
Test (4AT) have been validated in older ED patients20,21

and require nurses to perform brief bedside cognitive
testing. Although these assessment tools often take just 1
to 2 minutes to complete, nurses continue to underuse
them in high-volume or crowded emergency departments.22

The presence of nurses at the bedside and their frequent
assessments of older patients have ideally positioned them to
recognize delirium.23 Emme,24 using a qualitative design
with a focus group and individual interviews, concluded
that the time that nurses spend with patients offers them
the opportunity to detect subtle changes in behavior, poten-
tially leading to the recognition of delirium. The researcher
also noted that when dementia or mental health issues such
as depression or psychosis are involved, delirium recognition
is perplexing and problematic to recognize. A nurse’s early
recognition of delirium in the emergency department can
reduce the negative consequences associated with it.
El-Hussein and Hirst25 described delirium as having the
characteristics of “hiding and camouflaging,” which can
lead a nurse into believing that a patient’s delirious state is
their baseline. The rapid turnover of patients in the emer-
gency department and the nursing staff’s lack of adequate
knowledge to identify changes in older adults’mental status
complicate the problem of delirium underrecognition.
Moreover, the clinical, fast-paced, and working environ-
ment in the emergency department may itself contribute
to a rapid decline in cognitive function in older patients,
making delirium recognition more challenging.

TABLE 1
Sample of delirium assessment tools

Tool

4AT (4 A’s Test, abbreviated mental test)
CAM (Confusion Assessment Method)
The Intensive Care Delirium Screening Checklist
interRAI-AC (International Resident Assessment
Instrument–Acute Care)

Nu-DESC (Nursing Delirium Screening Scale)
PrDICT (Predicting Emergency Department Delirium
with an Interactive Computer Tablet)

PRISME (an acronym that can assist in identifying and
relieving underlying factors that are modifiable and can
contribute to the onset and perpetuation of delirium)

RADAR (Recognizing Acute Delirium as Part of Your
Routine)

SQiD (Single Question in Delirium)
The Memorial Delirium Assessment Scale
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TABLE 2
Comparison of screening tools

Screening tool

CAM RADAR 4AT interRAI-AC Nu-DESC

Clinical features tested
(1) Acute onset and
fluctuating course; (2)
inattention; (3)
disorganized thinking; (4)
altered level of
consciousness

When nurse is administering
medication: (1) Was the
patient drowsy?; (2) Did
the patient have trouble
following your
instructions?; (3) Were the
patient’s movements
slowed down?

(1) Alertness; (2) abbreviated
mental test; (3) attention;
(4) acute change or
fluctuating course

Four delirium items: (1) acute
change in mental status
from baseline; (2) mental
function varies over the
course of the day; (3)
episode of disorganized
speech; (4) easily distracted

(1) Disorientation and/or
misperception; (2)
inappropriate behavior; (3)
inappropriate
communication; (4)
illusions/hallucinations; (5)
psychomotor retardation

Use
Individuals classified as high
risk

Minimal training required
Nurse and physician use
Completion in less than
5 minutes

Patients at risk for delirium
(aged >_65 y)

Nurses during administration
of scheduled medications

Patients at risk for delirium
(aged >_65 y)

Patients aged >_70 y
Used by trained research
nurses

Used by nurses

Screening
Item 1 and 2 with either 3 or 4
indicates positive CAM
result of delirium

“Yes” to 1 or more items ¼
positive RADAR result
indicating delirium

Range of possible scores for
each item 0-4

Score of 4 or greater ¼
possible delirium 6
cognitive impairment; 1-
3 ¼ possible cognitive
impairment; 0 ¼ delirium
or severe cognitive
impairment unlikely

Each item scored (0 ¼
behavior not present; 1 ¼
behavior present)

Each item scored (0 ¼ no
symptom; 1 ¼ present but
mild; 2 ¼ present and
pronounced/intense)

Score of >_2 ¼ positive screen
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TABLE 2
Continued

Screening tool

CAM RADAR 4AT interRAI-AC Nu-DESC

Findings
Sensitivity (94%-100%)
Specificity (90%-95%)
Negative predictor (90%-
100%)

Patient 20 times more likely
to be delirious if rated
positive by CAM

Sensitivity (73%)
Specificity (67%)
Each positively scored item
increases chances of
capturing delirium by 43%

73 times more delirium cases
per minute than 3
assessments conducted
with CAM and HDS

Sensitivity (82%)
Specificity (91%)
Positive (72%) and negative
(95%) predictor value

Patient screened positive ¼
10 times more likely to be
delirious

Patient with cognitive
impairment 3 times more
likely to be delirious if
screened positive

Against CAM: sensitivity
(85.7%); specificity
(86.8%)

Repeat studies: sensitivity
(95%-96%); specificity
(79%-87%)

Advantages
Rapid identification of
delirium

Additional questionnaire
component (total of 9
diagnostic criteria)

Ability to detect various
abnormal mental states

Systematizes observation and
documentation

No direct questioning
Observation only
Baseline functioning and
additional information
sources not required

Can be completed during
every medication
administration

Can detect hyper- and
hypoactive forms of
delirium

Takes average of 7.2 s to
complete

Was not perceived to increase
workload

Easy to use and rapid
assessment tool

High negative predictor Easy use perceived by nurses
Takes little time to complete

Disadvantages
Specific to use in older
patients

May be contraindicated in
psychiatric disorders aside
from delirium and
dementia

Cannot be used if patient does
not have scheduled
medication

Does not test features such as
disorganized thinking

Abbreviated mental test may
be contraindicated in
patients with dementia or
other cognitive
impairments

Admission assessment
requires 24-h observational
period

Tool was not used in isolation
and was part of broader
assessment

Specificity not as high as other
tools such as CAM

Overestimated the presence
of deliriumwhen compared
with CAM

Data for delirium tool CAM from Inouye et al31 (1990), RADAR from Voyer et al32 (2015), 4AT from Bond and Goudie33 (2015), interRAI-AC from Salih et al34 (2012), and Nu-DESC from Solberg et al35 (2013).
CAM, Confusion AssessmentMethod; RADAR, Recognizing Acute Delirium as Part of Your Routine; 4AT, 4 A’s Test; interRAI-AC, International Resident Assessment Instrument–Acute Care; Nu-DESC, Nursing Delirium Screening Scale; HDS,
Hierarchic Dementia Scale.
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Delirium Screening Tools and Nurses

Delirium has been shown to go undetected by nurses work-
ing in the emergency department6,10; therefore, the system-
atic use of validated, standardized assessment tools is crucial.
El-Hussein and Hirst25 found that some registered nurses,
working on acute care units, could identify a delirium tool
but were unaware of its components or how to use it. Of
note, research has identified that although delirium
screening is frequently taught, there were inconsistencies
in how it was taught, who taught it, and what screening
tools were introduced to students.26,27 Kennedy et al22

acknowledged that without adequate training on how to
use delirium assessment tools, the sensitivity and specificity
of most of the tools were at best modest. The authors wrote
that consequently these tools should not serve as a stand-
alone test for ED delirium. Rather, they could serve as a sup-
plement to other systematic delirium screening processes.2

A review of the literature identified a number of
delirium screening tools. Shown in Table 2 is a comparison
among the Confusion Assessment Method (CAM), Recog-
nizing Acute Delirium as Part of Your Routine (RADAR),
4AT, International Resident Assessment Instrument–
Acute Care (interRAI-AC), and Nursing Delirium
Screening Scale (Nu-DESC) tools identified in our search
and selected for comparison because of their repeated iden-
tification in the literature. There were several screening tools
that were identified as of limited use, including the Memo-
rial Delirium Assessment Scale,28 Single Question in
Delirium,29 and Predicting Emergency Department
Delirium with an Interactive Computer Tablet.30 The
CAM is the gold standard for delirium recognition, with
high sensitivity and specificity rates: 94% to 100% and
90% to 95%, respectively.31 However, each tool is
constructed differently. As illustrated in Table 2, each tool
has advantages and disadvantages regarding its use.

Voyer et al32 introduced the delirium screening tool
called RADAR, which requires only observation by the pri-
mary nurse. Different from the CAM, this tool takes
approximately 7 seconds to administer and was designed
to be applied during routine medication administration at
the bedside. Similar to the CAM, RADAR requires nurses
to answer 3 simple questions (Table 2). In the study by
Voyer et al,32 an 82% to 98% agreement between the
research assistant and primary nurse occurred, whereas the
RADAR questions were in agreement with the respective
CAM items 52% to 85% of the time. Voyer et al32 sug-
gested that for each positively scored item in RADAR, the
possibility of detecting delirium increased by 43%. RADAR
was also found to be successful in identifying both hyper-
and hypoactive forms of delirium and was not considered

burdensome to nurses. One disadvantage to RADAR is
that it is designed to only be used by nurses when observing
patients taking medications. If a patient does not require
scheduled medications, then the functionality and utility
of RADAR become nonexistent in recognizing delirium.

The interRAI-AC algorithm was also found to be suc-
cessful in detecting delirium because those screened positive
by the tool were 10 times more likely to be delirious than
not, and in the case of patients who were cognitively
impaired those screened positive by the tool were 3 times
more likely to be delirious.34 InterRAI-AC is limited as an
isolated delirium tool, given that it was examined as part
of a broader assessment. Solberg et al35 found that although
Nu-DESC improved detection and awareness of delirium
slightly, no significant results were noted other than the
tool overestimating a positive delirium screen when
compared with the CAM. The 4AT assessment tool devel-
oped by Bellelli et al36 was implemented in a quality
improvement project in Scotland. Although this tool seems
to be straightforward and requires minimal training, it does
not assess for disorganized thinking or speech, which is
indicative of delirium.

The CAM is a standardized, validated measure that has
gained widespread use in screening for delirium. It con-
tinues to demonstrate preference by staff over other tools,
but this does not mean that research should be limited to
its use. When choosing a delirium screening tool, the
context and setting of patients and nurses need to be consid-
ered.

The electronic health record delirium assessment
component of a quality assurance initiative implemented
by Solberg et al35 was found to improve nurse–physician
communication and subsequent treatment for patients
who screened positive for delirium. Better interdisciplinary
communication can occur if nurses are provided with objec-
tive cognitive and delirium assessment tools. Despite the
various tools available for delirium screening, each tool has
advantages and disadvantages regarding its use, potentially
pointing to a debate about which tool is the most appro-
priate for delirium recognition. Some tools may save nurses
time, but this may be at the expense of the accuracy of the
assessment.

Implications for Emergency Nursing Practice

Preventing delirium is the most effective strategy for
reducing its occurrence and related complications in older
adults in the emergency department. Delirium frequently
leads to poor health outcomes, including cognitive and
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physical deterioration, longer hospital stays, and institution-
alization.17-19 Successful preventive strategies should be
focused on reducing the risk factors (Figure).When delirium
occurs, nurses need to address all evident causes, provide
supportive care, prevent complications, and treat behavioral
symptoms.

El-Hussein and Hirst25 qualitatively investigated the
clinical reasoning processes of registered nurses to under-
stand their delirium recognition skills. The researchers
found that the participants used a biomedical, physiological,
or pathologic approach to recognize delirium. This ten-
dency hindered recognition because the nurses viewed phys-
iological indicators as a rule for the “stability” of a patient. If
a patient’s presentation did not match a registered nurse’s
definition, delirium was not recognized by that nurse. It is
always the responsibility of the registered nurse to pursue
learning if a knowledge deficit is self-identified. One strategy
to obtain this knowledge might be through self-directed
learning, often a requirement of the hours of training
required to maintain one’s license. However, this implies
that the emergency nurse is aware of a personal knowledge
gap and is invested in ongoing learning about delirium.

Differentiating delirium from normal aging requires
that clinical educational opportunities and resources be pro-
vided to registered nurses.22 ED educators need to ensure
that staff nurses are adequately educated. Patient outcomes
can be positively affected by the integration and application
of sufficient delirium teaching to nursing staff.21,22 O’Sulli-
van et al21 found that introducing participants to a website
designed for delirium learning significantly increased
delirium knowledge compared with participants unexposed
to the website. Varghese et al37 concluded that an educa-
tional program delivered over a 6-week period increased
delirium knowledge and recognition and improved nursing
practice in the use of the CAM tool.

An extension of education is coaching. Gordon et al38

provided participants an educational session, pretest, and
tool overview before initiating bedside coaching. Bedside
coaching included support and immediate feedback to
nurses using the new detection tool, followed by an assess-
ment comparison between an expert clinician and the staff
nurse. Pre-and posteducation chart reviews indicated that
this intervention was successful in significantly increasing
the rates of delirium recognition. Mentoring opportunities
are a strategy to help novice registered nurses develop their
delirium assessment skills. Previous experience was found to
be an asset for delirium recognition among registered
nurses.25 In contrast, less-experienced registered nurses
were more diligent in their efforts to uncover delirium
than nurses with more experience. One reason for this

finding may be that nurses searching for obvious indicators
had reduced opportunities for observing delirium compared
with those who took a holistic approach to patient assess-
ment.

Organization factors specific to nursing practice that
might contribute to the challenges of tool use include com-
puter order sets and specific time requirements of mandated
nursing tasks.25 Other factors include the unit type, culture,
and implementation strategies to which a registered nurse is
subject. Unit policies and procedures set out by an organi-
zation can influence the type of delirium recognition tool
used by registered nurses. To address underrecognition of
delirium on an organizational level, policy change may be
required to standardize assessments and successfully inte-
grate delirium tools into routine emergency nursing prac-
tice. In addition, staffing levels of emergency nurses may
need to be increased to equip them with more time for ho-
listic patient interactions to improve delirium recognition.

Delirium and dementia often present with similar
symptoms (Table 3). Delirium may be imposed on demen-
tia, a potential health challenge when older patients are
transferred from a continuing care facility to an acute care
hospital. It is important for nursing staff in the emergency
department to recognize the contribution that informal
care providers such as family can make to the recognition
of delirium in an older patient. Through conversing with
them, the registered nurse can obtain baseline data such as
previous cognitive status, primary language, and possible
contributing factors to the symptoms demonstrated by the
older patient in the emergency department. Mailhot
et al39 examined the ability of the family-rated Family
CAM to identify delirium in the emergency department
among patients with and without dementia as compared

Delirium Prevention Strategies

• Assess for delirium risk factors, eg polypharmacy, substance abuse

• Encourage early and frequent mobility especially during the day

• Orientate frequently to person, place, and time

• Review medications

• Ensure the patient is using glasses and/or hearing aids 

• Provide adequate fluid and electrolyte management to prevent dehydration 

• Ensure adequate oxygen saturation

• Promote effective pain management

FIGURE
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with the CAM. Using the Family CAM as part of a system-
atic screening strategy for the emergency department that
could be supplemented by the families’ assessments was
promising and contributed to earlier detection by nurses.

Conclusion

Clear understanding of delirium presentation in older pa-
tients is important to provide quality nursing care in the
emergency department. It is the responsibility of registered
nurses working in the emergency department to assess
older patients for the presence of delirium. In this paper,
we have discussed the use of assessment tools in the recog-
nition of delirium and identified some of the challenges
that nurses face in the use of these tools. Yet, there is a
need to acknowledge and encourage registered nurses
working in the emergency department to educate their col-
leagues and to advocate within their acute care facilities for
a teamwork approach to the assessment and treatment of
delirium.

REFERENCES
1. Oh ES, Akeju O, Avidan MS, et al. A roadmap to advance delirium

research: recommendations from the NIDUS Scientific Think Tank.
Alzheimers Dement. 2020;16(5):726-733. https://doi.org/10.1002/
alz.12076

2. American Psychiatric Association. Diagnostic and Statistical Manual of
Mental Disorders. 5th ed. American Psychiatric Publishing; 2013.

3. Fuchs S, Bode L, Ernst J, Marquetand J, von Känel R, Böttger S.
Delirium in elderly patients: prospective prevalence across hospital

TABLE 3
Delirium or dementia?

Features Delirium Dementia

Description Delirium is a serious disturbance in mental
abilities that results in confused thinking
and reduced awareness of the
environment.

Dementia is a general term for loss of memory,
language, problem-solving, and other
thinking abilities that are severe enough to
interfere with daily life.

Duration Acute Chronic
Prognosis Reversible Lifelong
Onset Appears in a few hours or days Develops slowly over a few years
Symptoms (may include
but not limited to)

Confused thinking Anxiety
Disorientation Confusion
Easily distracted Difficulty in communicating
Experiences hallucinations Memory loss
Reduced awareness of environment Paranoia
Suddenly not able to do something as well
as they used to

Among possible causes Variety of medical conditions, eg,
dehydration, sensory impairment, variety of
medical conditions, stress

Neurodegeneration in the brain
Vascular deficits
Neurometabolic disorders

Intervention goal Reverse confusion by identifying and
addressing precipitating causes

To delay decline in cognitive and physical
functioning

Web Resources
American Delirium Society https://americandelirium
society.org/delirium-resource-list

Delirium Resource Centre https://www.lhsc.on.ca/
critical-care-trauma-centre/delirium-resource-centre

Network for Investigating Delirium: Unifying Scien-
tists https://deliriumnetwork.org/resources/

Royal College of Psychiatrists https://www.rcpsych.
ac.uk/mental-health/problems-disorders/delirium

September 2021 VOLUME 47 � ISSUE 5 WWW.JENONLINE.ORG 815

El-Hussein et al/GERIATRIC UPDATE

https://doi.org/10.1002/alz.12076
https://doi.org/10.1002/alz.12076
http://refhub.elsevier.com/S0099-1767(21)00011-8/sref2
http://refhub.elsevier.com/S0099-1767(21)00011-8/sref2
https://americandeliriumsociety.org/delirium-resource-list
https://americandeliriumsociety.org/delirium-resource-list
https://www.lhsc.on.ca/critical-care-trauma-centre/delirium-resource-centre
https://www.lhsc.on.ca/critical-care-trauma-centre/delirium-resource-centre
https://deliriumnetwork.org/resources/
https://www.rcpsych.ac.uk/mental-health/problems-disorders/delirium
https://www.rcpsych.ac.uk/mental-health/problems-disorders/delirium
http://WWW.JENONLINE.ORG


services. Gen Hosp Psychiatry. 2020;67:19-25. https://doi.org/10.1016/
j.genhosppsych.2020.08.010

4. Panitchote A, Tangvoraphonkchai K, Eamma W, et al. Under-recogni-
tion of delirium in older adults by nurses in the intensive care unit setting.
Aging Clin Exp Res. 2015;27(5):735-740. https://doi.org/10.1007/
s40520-015-0323-6

5. Lange PW, Lamanna M, Watson R, Maier AB. Undiagnosed delirium is
frequent and difficult to predict: results from a prevalence survey of a ter-
tiary hospital. J Clin Nurs. 2019;28(13-14):2537-2542. https://doi.org/
10.1111/jocn.14833

6. Boucher V, Lamontagne ME, Nadeau A, et al. Unrecognized incident
delirium in older emergency department patients. J Emerg Med.
2019;57(4):535-542. https://doi.org/10.1016/j.jemermed.2019.05.024

7. Numan T, van den Boogaard M, Kamper AM, et al. Recognition of
delirium in postoperative elderly patients: a multicenter study. J Am
Geriatr Soc. 2017;65(9):1932-1938. https://doi.org/10.1111/
jgs.14933

8. Barron EA, Holmes J. Delirium within the emergency care setting, occur-
rence and detection: a systematic review. Emerg Med J. 2013;30(4):263-
268. https://doi.org/10.1136/emermed-2011-200586

9. Morley C, Unwin M, Peterson GM, Stankovich J, Kinsman L. Emer-
gency department crowding: a systematic review of causes, consequences
and solutions. PLoS One. 2018;13(8). https://doi.org/10.1371/journal.
pone.0203316

10. Lee J. LO56: rate of delirium recognition by nurses and physicians in a
cohort of 1584 older emergency department patients: how many would
have been sent home? CJEM. 2020;22(suppl 1):S27-S28. https://
doi.org/10.1017/cem.2020.111

11. Arendts G, Love J, Nagree Y, Bruce D, Hare M, Dey I. Rates of delirium
diagnosis do not improve with emergency risk screening: results of the
emergency department Delirium Initiative Trial. J Am Geriatr Soc.
2017;65(8):1810-1815. https://doi.org/10.1111/jgs.14904

12. Gélinas C, Bérubé M, Chevrier A, et al. Delirium assessment tools for use
in critically ill adults: a psychometric analysis and systematic review. Crit
Care Nurse. 2018;38(1):38-49. https://doi.org/10.4037/ccn2018633

13. CanadianMedical Association. The state of seniors health care in Canada.
Published 2016. Accessed October 1, 2020. https://www.cma.ca/sites/
default/files/2018-11/the-state-of-seniors-health-care-in-canada-september-
2016.pdf

14. Centers for Disease Control and Prevention. National Center for Health
Statistics: Health, United States, 2018 – data finder. Updated October
30, 2019. Accessed October 1, 2020. https://www.cdc.gov/nchs/hus/
contents2018.htm?search¼Hospital_use

15. Leslie DL,Marcantonio ER, Zhang Y, Leo-Summers L, Inouye SK. One-
year health care costs associated with delirium in the elderly population.
Arch Intern Med. 2008;168(1):27-32. https://doi.org/10.1001/archin-
ternmed.2007.4

16. Institute for Health Improvement. Delirium prevention and treatment:
how to improve care and avoidunnecessary costs. Published2019.Accessed
October 1, 2020. http://www.ihi.org/communities/blogs/delirium-
prevention-and-treatment-how-to-improve-care-and-avoid-unnecessary-
costs

17. MiuDKY, ChingWC, Kok C. Delirium among elderly patients admitted
to a post-acute care facility and 3-months outcome. Geriatr Gerontol Int.
2016;16(5):586-592. https://doi.org/10.1111/ggi.12521

18. Salluh JI, Wang H, Schneider EB, et al. Outcome of delirium in critically
ill patients: systematic review and meta-analysis. BMJ. 2015;350:h2538.
https://doi.org/10.1136/bmj.h2538

19. Rosgen BK, Krewulak KD, Stelfox HT, Ely EW, Davidson JE, Fiest KM.
The association of delirium severity with patient and health system out-
comes in hospitalised patients: a systematic review. Age Ageing.
2020;49(4):549-557. https://doi.org/10.1093/ageing/afaa053

20. Han JH,Wilson A, Vasilevskis EE, et al. Diagnosing delirium in older emer-
gency department patients: validity and reliability of the delirium triage screen
and thebrief confusion assessmentmethod.AnnEmergMed. 2013;62(5):457-
465. https://doi.org/10.1016/j.annemergmed.2013.05.003

21. O’Sullivan D, Brady N, Manning E, et al. Validation of the 6-Item
Cognitive Impairment Test and the 4AT test for combined delirium
and dementia screening in older emergency department attendees. Age
Ageing. 2018;47(1):61-68. https://doi.org/10.1093/ageing/afx149

22. KennedyM, Hwang U, Han JH. Delirium in the emergency department:
moving from tool-based research to system-wide change. J Am Geriatr
Soc. 2020;68(5):956-958. https://doi.org/10.1111/jgs.16437

23. Richards R, Azad R, Adeola M, Clark B. Delirium: the 21st century
health care challenge for bedside clinicians. J Nurs Educ Pract.
2016;6(6):8-16. https://doi.org/10.5430/jnep.v6n6p8

24. Emme C. “It should not be that difficult to manage a condition that is so
frequent’’: a qualitative study on hospital nurses’ experience of delirium
guidelines. J Clin Nurs. 2020;29(15-16):2849-2862. https://doi.org/
10.1111/jocn.15300

25. El-HusseinM,Hirst S. Chasing the mirage: a grounded theory of the clin-
ical reasoning processes that registered nurses use to recognize delirium. J
Adv Nurs. 2016;72(2):373-381. https://doi.org/10.1111/jan.12837

26. Copeland C, Fisher J, Teodorczuk A. Development of an international
undergraduate curriculum for delirium using a modified Delphi process.
Age Ageing. 2018;47(1):131-137. https://doi.org/10.1093/ageing/afx133

27. Copeland C, Barron DT. Delirium: an essential component in under-
graduate training? Nurse Educ Today. 2020;85:104211. https://doi.org/
10.1016/j.nedt.2019.104211

28. Breitbart W, Rosenfeld B, Roth A, Smith MJ, Cohen K, Passik S. The
memorial delirium assessment scale. J Pain Symptom Manag.
1997;13(3):128-137. https://doi.org/10.1016/s0885-3924(96)00316-8

29. SandsMB, Dantoc BP, Hartshorn A, Ryan CJ, Lujic S. Single question in
delirium (SQiD): testing its efficacy against psychiatrist interview, the
confusion assessment method and the memorial delirium assessment
scale. Palliat Med. 2010;24(6):561-565. https://doi.org/10.1177/
0269216310371556

30. Lee JS, Tong T, Tierney MC, Kiss A, Chignell M. Predictive ability of a
serious game to identify emergency patients with unrecognized delirium. J
AmGeriatr Soc. 2019;67(11):2370-2375. https://doi.org/10.1111/jgs.16095

31. Inouye SK, van Dyck CH, Alessi CA, et al. Clarifying confusion: the
confusion assessment method: a new method for detection of delirium.
Ann Intern Med. 1990;113(12):941-948. https://doi.org/10.7326/
0003-4819-113-12-941

816 JOURNAL OF EMERGENCY NURSING VOLUME 47 � ISSUE 5 September 2021

GERIATRIC UPDATE/El-Hussein et al

https://doi.org/10.1016/j.genhosppsych.2020.08.010
https://doi.org/10.1016/j.genhosppsych.2020.08.010
https://doi.org/10.1007/s40520-015-0323-6
https://doi.org/10.1007/s40520-015-0323-6
https://doi.org/10.1111/jocn.14833
https://doi.org/10.1111/jocn.14833
https://doi.org/10.1016/j.jemermed.2019.05.024
https://doi.org/10.1111/jgs.14933
https://doi.org/10.1111/jgs.14933
https://doi.org/10.1136/emermed-2011-200586
https://doi.org/10.1371/journal.pone.0203316
https://doi.org/10.1371/journal.pone.0203316
https://doi.org/10.1017/cem.2020.111
https://doi.org/10.1017/cem.2020.111
https://doi.org/10.1111/jgs.14904
https://doi.org/10.4037/ccn2018633
https://www.cma.ca/sites/default/files/2018-11/the-state-of-seniors-health-care-in-canada-september-2016.pdf
https://www.cma.ca/sites/default/files/2018-11/the-state-of-seniors-health-care-in-canada-september-2016.pdf
https://www.cma.ca/sites/default/files/2018-11/the-state-of-seniors-health-care-in-canada-september-2016.pdf
https://www.cdc.gov/nchs/hus/contents2018.htm?search=Hospital_use
https://www.cdc.gov/nchs/hus/contents2018.htm?search=Hospital_use
https://www.cdc.gov/nchs/hus/contents2018.htm?search=Hospital_use
https://doi.org/10.1001/archinternmed.2007.4
https://doi.org/10.1001/archinternmed.2007.4
http://www.ihi.org/communities/blogs/delirium-prevention-and-treatment-how-to-improve-care-and-avoid-unnecessary-costs
http://www.ihi.org/communities/blogs/delirium-prevention-and-treatment-how-to-improve-care-and-avoid-unnecessary-costs
http://www.ihi.org/communities/blogs/delirium-prevention-and-treatment-how-to-improve-care-and-avoid-unnecessary-costs
https://doi.org/10.1111/ggi.12521
https://doi.org/10.1136/bmj.h2538
https://doi.org/10.1093/ageing/afaa053
https://doi.org/10.1016/j.annemergmed.2013.05.003
https://doi.org/10.1093/ageing/afx149
https://doi.org/10.1111/jgs.16437
https://doi.org/10.5430/jnep.v6n6p8
https://doi.org/10.1111/jocn.15300
https://doi.org/10.1111/jocn.15300
https://doi.org/10.1111/jan.12837
https://doi.org/10.1093/ageing/afx133
https://doi.org/10.1016/j.nedt.2019.104211
https://doi.org/10.1016/j.nedt.2019.104211
https://doi.org/10.1016/s0885-3924(96)00316-8
https://doi.org/10.1177/0269216310371556
https://doi.org/10.1177/0269216310371556
https://doi.org/10.1111/jgs.16095
https://doi.org/10.7326/0003-4819-113-12-941
https://doi.org/10.7326/0003-4819-113-12-941


32. Voyer P, Champoux N, Desrosiers J, et al. Recognizing acute delirium as
part of your routine [RADAR]: a validation study. BMC Nurs.
2015;14(1):19. https://doi.org/10.1186/s12912-015-0070-1

33. Bond P, Goudie K. Identifying and managing patients with delirium in
acute care settings. Nurs Older People. 2015;27(9). https://doi.org/
10.7748/nop.27.9.28.s19

34. Salih SA, Paul S, Klein K, Lakhan P, Gray L. Screening for delirium
within the interRAI acute care assessment system. J Nutr Health Aging.
2012;16(8):695-700. http://library.mtroyal.ca:2079/10.1007/s12603-
012-0074-4

35. Solberg LM, Plummer CE, May KN, Mion LC. A quality improvement
program to increase nurses’ detection of delirium on an acute medical
unit. Geriatr Nurs. 2013;34(1):75-79. https://doi.org/10.1016/j.geri-
nurse.2012.12.009

36. Bellelli G,Morandi A,Davis DH, et al. Validation of the 4AT, a new instru-
ment for rapid delirium screening: a study in 234 hospitalised older people.
Age Ageing. 2014;43(4):496-502. https://doi.org/10.1093/ageing/afu021

37. VargheseNC,MacadenL, PremkumarB,MathewsKS,Kumar S.Delirium
in older people in hospital: an education programme. Br J Nurs.
2014;23(13):704-709. https://doi.org/10.12968/bjon.2014.23.13.704

38. Gordon SJ, Melillo KD, Nannini A, Lakatos BE. Bedside coaching to
improve nurses’ recognition of delirium. J Neurosci Nurs.
2013;45(5):288-293. https://doi.org/10.1097/JNN.0b013e31829d8c8b

39. Mailhot T, Darling C, Ela J, Malyuta Y, Inouye SK, Saczynski J. Family
identification of delirium in the emergency department in patients with
and without dementia: validity of the Family Confusion Assessment
Method (FAM-CAM). J Am Geriatr Soc. 2020;68(5):983-990. https://
doi.org/10.1111/jgs.16438

Submissions to this column are encouraged and may be submitted at
jenonline.org. Authors are encouraged to contact Section Editor Joan
Somes, PhD, RN-BC, CEN, CPEN, FAEN, NRP
someswasblackhole@gmail.com for presubmission guidance.

El-Hussein et al/GERIATRIC UPDATE

September 2021 VOLUME 47 � ISSUE 5 WWW.JENONLINE.ORG 817

https://doi.org/10.1186/s12912-015-0070-1
https://doi.org/10.7748/nop.27.9.28.s19
https://doi.org/10.7748/nop.27.9.28.s19
http://library.mtroyal.ca:2079/10.1007/s12603-012-0074-4
http://library.mtroyal.ca:2079/10.1007/s12603-012-0074-4
https://doi.org/10.1016/j.gerinurse.2012.12.009
https://doi.org/10.1016/j.gerinurse.2012.12.009
https://doi.org/10.1093/ageing/afu021
https://doi.org/10.12968/bjon.2014.23.13.704
https://doi.org/10.1097/JNN.0b013e31829d8c8b
https://doi.org/10.1111/jgs.16438
https://doi.org/10.1111/jgs.16438
http://jenonline.org
mailto:someswasblackhole@gmail.com
http://WWW.JENONLINE.ORG


Reproduced with permission of copyright owner. Further reproduction
prohibited without permission.



DEVELOPMENT AND IMPLEMENTATION OF A

PEDIATRIC TELESIMULATION INTERVENTION FOR

NURSES IN COMMUNITY EMERGENCY DEPARTMENTS

Authors: Erin E. Montgomery, RN, BSN, Anita Thomas, MD, MPH, Kamal Abulebda, MD, Elizabeth Sanseau, MD, MS, Kellie Pearson, RRT,
Micheline Chipman, RN, MSN, James H. Chapman, BSE, Maybelle Kou, MD, MEd, and Marc A. Auerbach, MD, MSc, Indianapolis, IN,

Seattle, WA, Philadelphia, PA, Portland, ME, New Brunswick, NJ, Falls Church, VA, and New Haven, CT,
Section Editors: Patricia A. Normandin, DNP, RN, CEN, CPN, CPEN, FAEN and Elizabeth L. Stone, PhD, RN, CPEN, CHSE, FAEN

Earn Up to 10 Hours. See page 827.

Abstract

The need for virtual education for nursing staff has dramatically
increased because of social distancing measures after the coro-
navirus disease pandemic. Emergency departments in particular
need to educate staff on caring for patients with coronavirus dis-
ease while concurrently continuing to ensure education related to
core topic areas such as pediatric assessment and stabilization.
Unfortunately, many nurse educators are currently unable to

provide traditional in-person education and training to their
nursing staff. Our inter-professional team aimed to address
this through the rapid development and implementation of
an emergency nursing telesimulation curriculum. This curricu-
lum focused on the nursing assessment and initial stabilization
of a child presenting to the emergency department in status
epilepticus. This article describes the rapid development and
implementation of a pediatric emergency nursing telesimula-
tion. Our objectives in this article are (1) to describe the rapid
creation of this curriculum using Kern’s framework, (2) to
describe the implementation of a fully online simulation-
based pediatric emergency training intervention for nurse
learners, and (3) to report learners’ satisfaction with and feed-
back on this intervention.

Key words: Education, Nursing; Telesimulation; Pediatrics;
Simulation training; Emergency nursing

Introduction

Because of the global coronavirus disease (COVID-19)
pandemic, emergency nurse educators needed to rapidly
develop and implement novel methods to provide
continuing education to front line staff.1-3 This involved
either a cessation of existing educational activities or a
transition from in-person education to distance learning.
To ensure adherence to physical distancing and the safety
of themselves and their learners, many educators used free
video conferencing platforms such as Zoom. In the emer-
gency department, nurse educators faced a unique challenge
in that they needed to ensure ongoing education of core
content and competencies while concurrently providing
new education on COVID-19-related topics. Unlike oper-
ating rooms, outpatient clinics, and other areas of care,
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the emergency department could not close down and/or
cease to provide care to non-COVID-19 related conditions.

Pediatric emergency care is a specific area that has created
significant challenges for nurse educators. COVID-19 re-
strictions have compounded the baseline challenges that
nurse educators face in providing pediatric education in the
community ED setting. Community emergency depart-
ments typically care for both children and adults, and the
vast majority of acutely ill and injured children in the United
States (>90%) are seen in these emergency departments,
whereas specialty pediatric centers provide care to 10%.4

Community emergency departments in particular faced a
decreasing volume of overall pediatrics, with a concurrent in-
crease in the proportion of critically ill children, often with
delays in presentation. In general, in the US, ED census
declined by 42% since the onset of the pandemic; however,
patient acuity has increased (because of delays in presentation
and/or lack of access to care).5 This census decline and acuity
shift has triggered educators and pediatric experts to explore
alternative models of education to maintain the knowledge
and competencies of nursing staff in the community ED
setting.

This article describes the rapid development and imple-
mentation of a national pediatric emergency nursing telesimu-
lation that was implemented for 3 weeks across 18 ED sites.
This curriculum was developed using Kern’s model,6 engaged
an established group of emergency educators involved in the
international simulation collaborative group, Improving Pedi-
atric Acute Care Through Simulation (ImPACTS,
impactscollaborative.com), and focused on a high priority
clinical topic area of pediatric status epilepticus (SE).

Background

The majority of acutely ill pediatric patients do not present
to academic medical centers but to community emergency
departments in the US, and 69% of those emergency de-
partments see fewer than 15 children per day.5 The most
recent Joint Policy Statement from the American Academy
of Pediatrics states, “All EDs must be continually prepared
to receive, accurately assess, and at a minimum stabilize
and safely transfer children who are acutely ill or injured.”7

In situ simulation has shown improvement in adherence to
guidelines and best practices for acutely ill children in the
emergency department.8 Simulation-based training is
frequently used for ongoing pediatric training in many
emergency departments, but because of limitations of in-
person pediatric simulations in the setting of the COVID-
19 pandemic, there is an increased need for continued pedi-
atric education via telesimulation.2

Methods

The need for ED nursing staff to maintain pediatric educa-
tion can be met through a completely remote
telesimulation-based curriculum, where participants can
engage in simulation from geographically distinct locations.
Here, we address the development and execution of this
telesimulation.

This telesimulation curriculum was developed by an
inter-professional team of content experts including pedi-
atric emergency medicine physicians, pediatric intensive
care physicians, pediatric nurses, nurse educators, and res-
piratory therapists. Following Kern’s framework, we con-
ducted a general needs assessment, and a problem was
identified that revealed pediatric critical care as an area
of focus with the current approach largely relying on
in situ simulation and in-person training that could not
be conducted because of physical distancing rules. Our
targeted needs assessment identified that we should focus
on the initial management of a child with SE presenting
to the emergency department. Simulating SE allows
nurses to consider pediatric-specific physiology, rehearse
airway management, and calculate weight-based dosing.
Learning objectives were established on the basis of the
most recent guidelines from The American Epilepsy
Society9 and were guided by Kirkpatrick’s educational
levels of reaction and learning.10

The objectives of the simulation were for participants to
(1) demonstrate 3 critical actions in the first 2 minutes of
care for a pediatric patient seizing for more than 5 minutes
presenting to the emergency department, (2) list the first-
and second-line medications and calculate doses for SE
with and without intravenous access, (3) identify when a

TABLE 1
Participant demographics

Participants from 18 sites* Mean (range)

Years worked as a registered nurse (n ¼
138)

8 (0-41)

Years worked as a registered nurse in the
emergency department (n ¼ 138)

5 (0-30)

Approximate no. of pediatric patients
cared for each month (n ¼ 138)

182 (1-2000)

Amount of simulation sessions attended
earlier (n ¼ 41)

14 (0-100)

* California, Indiana, Connecticut, New York, Massachusetts, Rhode Island, Maine,
Vermont, New Hampshire, and Ontario, Canada.
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patient in SE requires transfer to a tertiary care center or
admission, and (4) demonstrate family presence and
family-centered care in a pediatric patient with a seizure.
We selected telesimulation as our educational strategy
because of the restrictions for in-person simulations/
learning. The team authored a case to meet the goals and ob-
jectives, which was conducted using the Zoom videoconfer-
encing platform. Community ED sites were recruited
through the ImPACTS collaborative network. Our team
recruited 18 community ED sites in the US and Canada
(Table 1). Approximately 2 to 10 individual nursing learners
were then recruited by the Pediatric Emergency Care Coor-
dinators (PECCs) or Educators at each community emer-
gency department. During the planning phase, our team
made the decision to focus on nurse learners at the respective
sites owing to concerns of physician availability and engage-
ment. In addition, many sites communicated that physician
furloughs were happening, and they simply did not have the
staffing to participate in nonclinical activities. This project
was reviewed by the Indiana University Institutional Review
Board and was deemed exempt as an educational interven-
tion.

The telesimulations were completed at each site over
the Zoom videoconferencing platform during a 1-hour
time frame using the emerging telesimulation platform
American College of Emergency Physicians SimBox. All
of the learners participated on a voluntary basis. Many sites
had larger teams of 4 to 8 learners during the telesimulation;
in this case, to enhance learning opportunity, 2 to 4 nurses
took active participant roles, and the remainder took an
observer role throughout the scenario. The telesimulation
and debrief were facilitated by 2 experienced simulation fa-
cilitators, a pediatric emergency nurse, and another pediatric
content expert (physician or nurse). Each facilitator was pro-
vided training and tips specific to telesimulation.

Every learner was provided with the same prebrief via a
YouTube video,11 which detailed what to expect and how to
use the video conferencing system and demonstrated the op-
tion to call “time out” to clarify information, address tech-
nical difficulties, or huddle with their team. The video
continued to a simulated ermegency medical services report
with the telesimulation that followed. The lead facilitator
shared their screen that displayed a YouTube video stream
of a child seizing overlayed on top of an evolving set of vital
signs displayed on a monitor. The vital signs changed over
time on the basis of the preprogrammed scenario that was
recorded in a “simulation on rails format.” Each of the 18
simulations followed an identical clinical course for the pa-
tient. The lead facilitator ensured an appropriate evolution
of the case using the preplanned vital signs (this lies in
contrast to traditional simulation format with dynamic

changes in response to provider actions). To ensure that
no nursing participant worked outside of their scope of prac-
tice, a scripted physician role was portrayed by one of the fa-
cilitators. This allowed for the nurses to have autonomy
while creating a realistic environment. The case ran for a to-
tal of 10 minutes, during which, the lead facilitator used a
checklist to score the team performance and guide the
debriefing. After completion of the case, a reflective debrief
was completed by the nursing team and facilitators. The
learners and facilitators had the opportunity to provide feed-
back on the simulation session, which was collected via an
online survey (Qualtrics, Provo, UT) using a quick response
code link. The survey included a net promoter score (NPS)
on the likelihood that a participant would recommend this
experience, the validated Modified Simulation Effectiveness
Tool (SET-M) to measure the simulation effectiveness,12 8
statements using 5-point Likert scales, and demographic
questions.

Results

Telesimulations were scheduled across 19 emergency de-
partments, and 18 were conducted (1 was canceled owing
to no staff participation). A total of 86 learners participated
with experience ranging from new graduates to 41 years of
nursing experience and an average of 14 simulations
completed previously (Table 1). A total of 7 facilitators
were involved in the telesimulations (4 physicians, 3 nurses).
Overall, learners reported being likely to recommend this
curriculum to others, with the majority reporting a high
NPS (Figure). Learners reported a high level of agreement
with statements of satisfaction on Likert scales (Table 2).
Learners reported a high level of effectiveness as measured
by the simulation SET-M (Table 3). In free text, learners re-
ported a safe learning environment in which they felt more

FIGURE

Net promoter score. How likely are you to recommend this session to a colleague 0-
10?
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empowered to make clinical decisions and improved com-
fort and knowledge in acute pediatric care. Facilitators re-
ported that the technology was simple to use, the script
was easy to follow, and learners were engaged and actively
participated in debriefing. Supplementary Table reports
the performance in the scenario across the 18 simulations,
which was used to guide debriefings across sites.

Lessons Learned

Our team demonstrated success in implementing a telesimu-
lation curriculumwith nursing staff from a set of community
emergency departments throughout the US and Canada.
The PECC or Educator at each site was able to observe
the expert-facilitated telesimulation at their site. The learners
found telesimulation more effective than other distance-
learning methods, although not as effective as in-person
simulation on the postsimulation evaluation (Table 2).

The majority of barriers our team experienced
occurred during the project recruitment phase. Because
of the ramifications from the COVID-19 pandemic,
many hospitals had been forced to make financial cuts
and were unable to justify additional time and/or payment
for educational activities. We mitigated this barrier by
designing the educational experience to be completely
voluntary instead of a required component of education
for staff. During the project period, a large variability in

participation was noted related to COVID-19 census
surges. Some emergency departments were experiencing
very high clinical volumes, and others were experiencing
decreased clinical volumes. Many nurses relayed that
they felt burnt out and unable to complete telesimulation
in addition to ED nursing responsibilities. Additionally,
many nurses were joining from home and did not have ac-
cess to resources that would typically be available if caring
for an ill child in the emergency department. Some
learners also had difficulty connecting to Zoom because
of poor internet connections or difficulty using Zoom
due to nonoptimal devices.

Lessons learned from this implementation include the
need to provide better guidance on how to use teleconfer-
encing software. After discussing with the PECCs and fa-
cilitators, a more explicit prebrief on how best to use
Zoom would be beneficial to provide to future learners.
In addition, we suggest encouraging participants to test
their audio and video connection before the telesimula-
tion, to use Zoom on a desktop or laptop as opposed to
a phone or tablet, and to use a Wi-Fi connection instead
of a cellular connection. Providing copies of clinical re-
sources typically available in the emergency department
for the learners to use at home would also improve the
simulation experience. Many learners joined from home,
which made scheduling and attendance more achievable;
however, we noticed family and children interacting with
them during the sessions.

TABLE 2
Agreement with statements related to this session as a whole

Question: this session improved my____: Strongly agree
(total number (%)

Somewhat agree
(total number (%)

Do not agree (total number (%)

Teamwork/communication skills in
pediatric acute care

22 (70.97) 9 (29.03) 0 (0.00)

Psychomotor skills in pediatric acute care 16 (51.61) 13 (41.94) 2 (6.45)
Knowledge of pediatric acute care 26 (83.87) 5 (16.13) 0 (0.00)
Comfort in pediatric acute care 19 (61.29) 11 (35.48) 1 (3.23)
Telesimulation is effective compared to
other distance-learning methods-online
case discussion, discussions, lectures,
etc...

24 (77.42) 7 (22.58) 0 (0.00)

Telesimulation is effective compared to
traditional in-person simulation/
debriefing

9 (29.03) 18 (58.06) 4 (12.90)

Having a cofacilitator enhanced my
learning during this session

28 (90.32) 3 (9.68) 0 (0.00)

The cofacilitators worked well together 28 (90.32) 3 (9.68) 0 (0.00)
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FUTURE DIRECTIONS

This education tool was designed for PECCs to lead their
own telesimulations without the presence of experts from
the ImPACTS team. To assist PECCs in independently

facilitating telesimulations at their own sites, our team will
provide resources, scripts, and telesimulation video. This
will allow the community emergency departments to have
more frequent pediatric simulation experience without hav-
ing to coordinate with the academic medical centers. In

TABLE 3
Simulation effectiveness tool12

SET-M results (N [ 31)

Prebriefing Strongly agree n (%) Somewhat agree n (%) Do not agree n (%)
Prebriefing increased my confidence. 22 (77) 6 (19) 3 (10)
Prebriefing was beneficial to my learning. 23 (74) 7 (23) 1 (3)
Scenario
I am better prepared to respond to changes
in my patient’s condition.

22 (71) 9 (29) 0 (0)

I developed a better understanding of the
pathophysiology.

14 (45) 15 (48) 2 (7)

I am more confident of my assessment
skills.

18 (58) 12 (39) 1 (3)

I felt empowered to make clinical decisions. 20 (65) 10 (33) 1 (3)
I developed a better understanding of
medications.

21 (68) 10 (33) 0 (0)

I had the opportunity to practice my
clinical decision-making skills.

18 (58) 13 (42) 0 (0)

I am more confident in my ability to
prioritize care and interventions.

20 (65) 10 (33) 1 (3)

I am more confident in communicating
with my patient.

18 (58) 11 (35) 2 (7)

I am more confident in my ability to teach
patients about their illness and
interventions.

21 (68) 9 (29) 1 (3)

I am more confident in my ability to report
information to health care team.

21 (68) 10 (33) 0 (0)

I am more confident in providing
interventions that foster patient safety.

20 (65) 10 (33) 1 (3)

I am more confident in using evidence-
based practice to provide care.

22 (71) 9 (29) 0 (0)

Debriefing
Debriefing contributed to my learning. 23 (74) 8 (26) 0 (0)
Debriefing allowed me to verbalize my
feelings before focusing on the scenario.

20 (65) 10 (33) 1 (3)

Debriefing was valuable in helping me
improve my clinical judgment.

25 (81) 6 (19) 0 (0)

Debriefing provided opportunities to self-
reflect on my performance during
simulation.

24 (77) 6 (19) 1 (3)

Debriefing was a constructive evaluation of
the simulation.

24 (77) 6 (19) 1 (3)
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addition, our team is interested in exploring future telesimu-
lation work with an inter-professional team to include phy-
sicians and additional ED support staff. Our team at
ImPACTS continues work with the American College of
Emergency Physicians SimBox project team to provide
more telesimulation options.

Conclusion

Conducting a multicenter pediatric telesimulation for nursing
staff in the community ED setting was feasible and well
received by nurse learners. Overall, learners positively scored
our telesimulation tool on the SET-M objectives and pro-
moted the experience to colleagues on the NPS. Moving for-
ward, our goal is to expand this curriculum and to promote
and support other community emergency departments across
the US to run these simulations independently.
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Supplementary Table: Telesimulation checklist (n [ 18 teams)

Status epilepticus checklist n (%)

1. Verbalize airway response in first minute 12 (67)
2. Verbalize glucose check in first 3 minutes 8 (44)
3. Verbalize correct dose of lorazepam IV/IO as first line agent at any point in the case 13 (72)
4. Verbalize correct dose of midazolam IM/IN at any point in case 5 (27)
5. Verbalize need for second line agent 13 (72)
6. Allow parent to stay in room 10 (55)

IV, intravenous; IO, intraosseous; IM, intramuscular; IN, intranasal.
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Abstract

Situational analysis is not commonly used in nursing research;
however, its usefulness in examining complicated phenomena
that are locally situated makes it an effective approach to
emergency nursing problems. This paper describes the situa-
tional analysis approach as an extension of the grounded the-
ory method and uses 3 studies to demonstrate the
effectiveness of this qualitative approach.

Key words: Qualitative research; Grounded theory; Emergency
nursing; Workplace environment

Situational analysis is a qualitative approach that can be
used in a wide variety of research types that draw on eth-
nography, interview, and historical discursive materials.1 It
is used in educational research,2 sociology,3 and anthropol-
ogy.4 It is especially useful in complicated environments
such as the emergency department and in settings with
multiple layers of involvement, such as the pediatric inten-
sive care unit.5 This paper seeks to describe the method as
one uniquely suited to understand phenomena of interest
in the emergency care setting by giving examples of suc-
cessful theory construction and the description of compli-
cated phenomena.

An understanding of grounded theory is important to
describe situational analysis. Grounded theory is a qualita-
tive method, whose purpose is to construct a theoretical
understanding of 1 or more phenomena in the studied
world.6 Critical to this process is simultaneous data collec-
tion and analysis, which allows the researcher to hone in
on the most important and central aspects of a phenome-
non. It is a way to see patterns and relationships using a
qualitative approach and ultimately results in a coherent

and predictable understanding of a phenomenon. This
understanding can then be used to derive interventions to
address the identified problem or situation.

The process of grounded theory is pretty straightfor-
ward and simple.7 Start with a general idea or question
about process, such as “What is the process of emergency
nursing triage?” Or “What are the elements of workplace
bullying in emergency settings?” Then, the researcher can
do the following:

1 Interview people individually or in groups to pro-
duce transcripts.

2 Read over the transcripts (several times, to really
get a feel for the text).

3 Identify categories that arise from the data (ie, are
there things that different people are all focusing on?).

4 Think about how these categories are related to
each other in an explanatory way.

5 Use the understanding of these relationships to
build a theoretical model by checking the model
against the rest of your data.

6 Present the results of the analysis using quotes
from the transcripts to support the categories and
overarching themes.8

As a method of both data collection and data analysis,
situational analysis extends traditional grounded theory as
described by Strauss and Corbin7 and by Glaser and
Strauss.6 It applies a postmodernist understanding of issues
of concern as marked by positionalism, fragmentation,
complexity, contradiction, and situatedness.1 It allows for
the understanding of a problem in the context in which it
occurs, which is valuable to understanding the preexisting
conditions of the problem. Specifically, situational analysis
can be a useful tool for fostering research that is socially
responsive and engaged with the community concerns of
occupation and workplace,3 which translates well to nurs-
ing research. It can be used not only to derive theory, but
also as a descriptive explanatory method.

Situational analysis as a method uses a cartographic
(mapping) system in 3 main approaches: situational maps
that lay out the human, nonhuman, and discursive ele-
ments of a phenomenon and seek to examine the relation-
ships among them; social worlds maps that circumscribe
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the elements of the phenomenon and situate them in the
arena in which the phenomenon occurs; and positional
maps that lay out positions taken and not taken around the
circumstances of the phenomenon and identify sites of
silence.1 As Clarke1 described it, situational analysis uses
the same traditional grounded theory analysis techniques
of open coding, selective coding, and theoretical coding;
the analysis seeks to explicitly map and include the ways in
which environmental settings, multiple discourses, social
structures, policies, and cultures influence actions. It offers
a visual analytic approach that can be helpful to see the
connections among categories.3 Our research group has
used situational analysis in 3 significant studies, one of
which generated a validated theory of workplace bully-
ing,9,10 one that described the situation of assessment for
firearms risk in ED patients11 and finally one that exam-
ined the impact of legalized cannabis on ED workload.12

Each of these problems was intimately connected to the
social situation in which it occurred; therefore, this method
was extremely useful in uncovering elements that had not
yet been described as contributing factors.

Theory of Bullying in Emergency Settings

In this study,9 the participants identified a variety of human
elements that affect the quality and quantity of bullying inci-
dents in the ED workplace, including nurses and other ED
staff, charge nurses, ED managers, and patients. In situational
mapping, the charge nurse role was identified as a primary
driver for bullying in the presence of a cultural narrative that
is permissive of workplace bullying. Also included in this cat-
egory were administrators and human resources personnel
who either addressed or ignored bullying behaviors.

Nonhuman elements of the ED practice environment
that contributed to bullying included nurses’ emotional
burden; a high-stress, chaotic workplace; and violent,
aggressive, and entitled behavior from patients toward staff.
The social worlds maps of this phenomenon described
both the situational circumstances and the social dynamics
that encouraged or discouraged bullying. Areas of commit-
ment and engagement were identified by separating the
focus group participants into staff nurses and managers,
directors, and educators and allowing these different groups
to discuss their perspectives freely.

From these data, we were able to uncover bullying
dynamics of aggression and exclusion, including selective
reporting—relaying information to managers and administra-
tors highlighting negative nursing behavior and omitting con-
text—breeding a culture of failure that leads to deficiencies in
nursing practice and patient care. We were also able to situate

behaviors that were identified or ignored specifically owing to
the socioclinical environment and the power gradient
between administration and staff that can cause fear of retalia-
tion, discourage reporting, perpetuate bullying behaviors, and
stymie managers who seek solutions.

The last type of mapping, positional maps (actor
response), described the positions taken (and not taken) by
each group. These data yielded understanding of responses
to bullying in 3 primary manifestations: acting as the guilty
bystander, maintaining the status quo, and calling it out.

This grounded theory, derived through qualitative sit-
uational analysis, was validated using a quantitative method
in a subsequent study10 and found to be an accurate repre-
sentation of relationships among the elements identified in
the theory as intermediate outcomes of bullying in emer-
gency nursing.

Emergency Nurse Assessment for Risk of Injury due

to Firearms

Our exploration of this situation11 was conducted using a
mixed-methods approach, with survey data triangulated by
qualitative data. Situational mapping showed that the
human elements that contributed to assessment of firearm-
injury risk included emergency nurses, their patients, and
visitors, some of whom may have a history of firearm vio-
lence (e.g., gang members, visitors who bring weapons into
the emergency department in states with concealed carry
laws). Nonhuman elements included “the government”
and the perception that asking about in-home access to
firearms jeopardizes a patient’s Second Amendment rights.

Social worlds mapping uncovered the importance of
regional and local differences in the focus group partici-
pants’ understanding of firearms-risk assessment. Some
nurses viewed firearm prevention as a public health issue
rather than an intrusive, confrontational question. In addi-
tion, in contrast to the survey findings, the focus group
participants reported that local attitudes about firearm
ownership and the pervasiveness of ownership affected the
willingness of the nurse to ask about access to firearms,
especially in rural communities where patients are likely to
be known to health care providers.

Positional maps note the site of silence, which is
ignored but is nevertheless obviously and painfully present.
In this study, a critical finding was a fear of patients vs fear
for patients. The focus group participants repeatedly dis-
cussed reluctance to ask patients about access to firearms
and risk of injury, specifically because they worried that the
patients had weapons on their person or readily available; if
the patient became offended by the question, they feared
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that the patient would use the gun on the ED staff. This
finding was important because it describes a barrier to
assessment that had not heretofore been acknowledged in
the literature and may not have been uncovered using
another method of inquiry.

Impact of Emergency Nursing Workload After

Cannabis Legalization

This study12 benefited from the use of situational analysis
because ED patient presentations due to or complicated by
cannabis use are a phenomenon involving personal, clini-
cal, and societal understanding of cannabis use and its
effects. The nonhuman elements included postlegalization
effects such as wider availability of cannabis, stronger
potency of hybrid varieties, inconsistencies in dosing and
labeling, and lack of provider and patient knowledge
regarding the plethora of cannabis products and related
symptomology. The identified human elements comprised
patients, their family members, and emergency nurses
with social concerns about legalization and subsequent
wider use of cannabis resulting in specific populations
presenting in greater numbers with symptoms that lead
emergency providers to suspect high patient illness acu-
ity. The emergency department itself is a factor in the
perception, creating a “problem of geography”13 and
leading nurses to perceive presentations involving
changes in cognition as emergent. Importantly, we were
able to identify a site of silence around the beneficial
effects of cannabis use. The findings from this study
yielded a deep understanding of educational and process
deficits affecting emergency nurses and their ability to
care for patients with cannabis-related symptoms.

Conclusion

Situational analysis is not commonly used in nursing
research; yet, it is a valuable approach to examine complex
situated phenomena such as those we encounter in the
emergency setting. Research that leads to intervention
should have a deep and rich understanding of the elements
of a problem, including facilitators, barriers, and other situ-
ational and positional factors that affect nursing and patient
outcomes. These 3 studies provide examples of complex
phenomena and how using situational analysis as a qualita-
tive approach uncovers elements that are not necessarily
discoverable using other qualitative approaches.
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