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ABSTRACT

Introduction Poor communication about serious injury in
older adults can lead to treatment that is inconsistent with
patient preferences, create conflict and strain healthcare
resources. We developed a communication intervention
called Best Case/Worst Case-intensive care unit (ICU)

that uses daily scenario planning, that is, a narrative
description of plausible futures, to support prognostication
and facilitate dialogue among patients, their families and
the trauma ICU team. This article describes a protocol

for a multisite, randomised, stepped-wedge study to test
the effectiveness of the intervention on the quality of
communication (QOC) in the ICU.

Methods and analysis We will follow all patients aged
50 and older admitted to the trauma ICU for 3 or more
days after a serious injury at eight high-volume level

1 trauma centres. We aim to survey one family or ‘like
family’ member per eligible patient 5-7 days following
their loved ones’ admission and clinicians providing care
in the trauma ICU. Using a stepped-wedge design, we will
use permuted block randomisation to assign the timing
for each site to begin implementation of the intervention
and routine use of the Best Case/Worst Case-ICU tool. We
will use a linear mixed-effects model to test the effect of
the tool on family-reported QOC (using the QOC scale) as
compared with usual care. Secondary outcomes include
the effect of the tool on reducing clinician moral distress
(using the Measure of Moral Distress for Healthcare
Professionals scale) and patients’ length of stay in the
ICU.

Ethics and dissemination Institutional review board (IRB)
approval was granted at the University of Wisconsin, and
all study sites ceded review to the primary IRB. We plan to
report results in peer-reviewed publications and national
meetings.

Trial registration number NCT05780918.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= In this registry-enabled clinical trial, we will use
the American College of Surgeons Trauma Quality
Improvement Program (ACS TQIP) national registry
to follow all eligible patients at eight high-volume
level | trauma centres across the USA.

= We designed this study to minimise the potential
for missing data and anticipate low rates of miss-
ingness because family surveys are collected at the
time of enrolment and all trauma centres involved
in this study report clinical data to the ACS TQIP for
quality assurance and benchmarking.

= We have a strong implementation strategy, a fidelity-
monitoring plan with weekly audit feedback and the
ability to verify adherence to the intervention.

= We will use a stepped-wedge design, which allows
us to test the intervention in a multilevel space while
minimising the risk of contamination bias compared
with a patient-level randomised design testing the
same intervention.

= We will not survey patients nor link family surveys
to individual patient outcomes, this study design
compromise improves study feasibility and reduces
regulatory complexity but will limit our ability to in-
terpret some study findings.

INTRODUCTION

Background

Each year, half a million adults 50 years or
above suffer injury from a fall or other trau-
matic event.' * Older adults fare far worse than
younger patients with similar injuries due to
chronic comorbid conditions and reduced
physiological reserve. As such, traumatic
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injury is often a preterminal event, with 20% in-hos-
pital and 40% 1-year mortality.” Treatment for traumatic
injury frequently involves burdensome treatments (like
invasive surgical procedures or prolonged life support)
that may be inconsistent with patients’ preferences and
goals.*® This disconnect between patients’ priorities and
the treatments received can lead to conflict in the inten-
sive care unit (ICU), specifically interpersonal conflict
among clinicians (eg, between nurses and surgeons) and
with patients’ loved ones (eg, between surrogate decision-
makers and the trauma ICU team) during treatment
discussions.” ® Moreover, overtreatment at the end of life
(EOL) prolongs dying and contributes US$44 billion
annually in the USA to healthcare costs.” A communica-
tion intervention that facilitates the articulation of patient
priorities could reduce unwanted invasive procedures
and clarify patients’ long-term goals, benefiting patients,
loved ones, clinicians and healthcare systems.'’

The Best Case/Worst Case-ICU tool

We developed a communication intervention called Best
Case/Worst Case-ICU that uses scenario planning, that
is, a narrative description of plausible futures, to support
decision-making and facilitate dialogue among patients,
their loved ones and the trauma team. Typically, in accor-
dance with standards for informed consent, clinicians
present risks as discrete complications for isolated phys-
iologic systems (eg, a 50% chance of kidney failure) or
the binary outcome of mortality (eg, a 40% chance of
survival)."' Because this language does not describe how
a patient might experience treatments or the expected
downstream outcomes, such as predictable changes in
functional status, prolonged recovery or need for long-
term care in a nursing home, patients and families may
struggle to anticipate and account for the consequences
of serious injury and make treatment decisions accord-
ingly. Scenario planning provides an alternative strategy
for managing uncertainty that is in distinct contrast to
emphasising isolated risks or discrete treatment effects.
Instead, scenario planning generates multiple plausible
futures, prompting decision-makers to consider causal
relationships and visualise a range of outcomes based on
sound analysis of the present.'?

We designed the Best Case/Worst Case-ICU tool to
help visualise uncertainty, illustrate the interplay between
major events and prognosis and describe how patients
might experience the various treatments received along
the course of care. By using a graphical aid to illustrate
‘what we are hoping for’, ‘what we are worried about’,"””
and the evolution of the patient’s story or clinical course
over time, including setbacks and improvements, the tool
aims to keep everyone (clinicians, patients and loved
ones) well informed. The tool facilitates clinician delivery
of critical prognostic information over the longitudinal
course of care, allowing subsequent treatment deci-
sions, for example, additional operations or prolonged
mechanical ventilation, to be made within the context of
the patient’s overall health status and goals. Ultimately,

this tool alerts patients and families to the life-limiting
nature of serious injury and provides valuable insight as
they consider whether comfortfocused strategies might
better support their care needs.

We designed the tool to fit the pace of busy trauma
ICU rounds. The trauma team collaboratively completes
the graphical aid during the summative systems-based
review daily for each patient (figure 1). With usual
care, a clinician (typically a surgical resident) lists each
physiologic system, that is, neuro, cardiac, pulmonary,
etc, or individual medical problems with an assess-
ment and plan for each. When using the tool, they add
‘outlook’, that is, the best-case scenario, at the end.
While the attending physician or fellow generates this
story, another team member records it on the graphical
aid. The worst-case scenario is modified as needed but
does not typically require daily updating. The graphical
aid is posted in the patient’s room, where loved ones
and clinicians can use it to recall what to expect, visu-
alise uncertainty and see how things change over the
patient’s course of care.

The daily stories and the graphical aid provide support
and perspective for everyone involved in the care of the
patient. If the patient clinically improves, their loved ones
are primed for the road to recovery. If the patient worsens,
their loved ones will be prepared, and the gravity of the
patient’s illness will not come as a surprise. Important
decisions, such as proceeding with an operation or
continuing mechanical ventilation, can be made within
the context of the patient’s overall health trajectory. We
hypothesise that this will lead to improved communica-
tion in the ICU, and patients will receive care that better
aligns with their health goals. We theorise this will reduce
interpersonal ICU conflict that contributes to clinician
burn-out and moral distress.

METHODS AND ANALYSIS
Design and setting
We will use a multisite, randomised, stepped-wedge design
to test the effectiveness of the Best Case/Worst Case-ICU
tool.'"* This 18-month study will be executed over six
3-month long waves (figure 2). In wave 1, all patients will
receive the usual care. With each subsequent wave, we
will randomly select two sites to enter the implementa-
tion phase. Data collection will cease for sites during the
implementation wave and the study implementation team
will train clinicians to use the Best Case/Worst Case-ICU
tool. After the implementation wave, the site will be in
the intervention arm, and patients will receive care from
a trauma team that routinely uses the Best Case/Worst
Case-ICU tool.

We will conduct this study at eight high-volume level
I trauma centres from across the USA (table 1). Data
collection began on 1 July 2023 and the estimated date of
study completion is 31 December 2025.
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Figure 1

Example of the Best Case/Worst Case-ICU graphical aid. On each day of a patient’s ICU stay, the trauma team uses

a preprinted graphical aid to review major events from the previous 24 hours and describe the patient’s overall health trajectory.
On the graphical aid, each ICU day corresponds to a column, and the range of possible scenarios, that is, stories describing
how this new injury could play out over time, are designated on a vertical line. A star distinguishes the ‘best-case scenario’

and a box designates the ‘worst-case scenario’. Each day, the trauma team will record any new major events at the top of

the column. The star is moved based on how a new event, like a diagnosis of pneumonia or an improvement in neurological
function after a stroke, changes the best-case scenario. Over time, the placement of the star goes up or down depending on
how these events change the patient’s overall story. Arrows may be used to denote information is carried over from the previous

day. SNF, skilled nursing facility.

Participants

Patients

We will follow all patients aged 50 and older admitted to
the trauma ICU at study sites for 3 or more days after a
serious injury.

Family members

For each patient who receives 3 or more days of ICU
care provided primarily by the trauma ICU team, we will
invite one family member or informally designated ‘like
family’ member or primary surrogate decision-maker
(hereafter family) to participate 5-7 days after admission.
We will use medical records and nursing referrals to iden-
tify the person most frequently engaged in the patient’s
care. Family members must be at least 18 years, speak
English or Spanish and have decision-making capacity.
We will approach family members regardless of whether
their loved one has been discharged from the ICU or is
deceased.

Clinicians

We will invite all clinicians providing care in the trauma
ICU to participate in the intervention training. This
includes ICU attendings (eg, trauma surgeons), fellows,
residents, advance practice providers (APPs), bedside
nurses and medical assistants, respiratory and physical
therapists, social workers, pharmacists, and chaplains. We
will exclude individuals who do not provide primary care
in the trauma ICU, for example, medical specialists.

Recruitment

In this registry-enabled study, all patient-level data will
come from the American College of Surgeons Trauma
Quality Improvement Program (ACS TQIP) national
registry, which collects demographics and outcomes for
all trauma patients at 850 participating centres according
to the National Trauma Data Standards.'® We will not
directly recruit patients for this study. A research coor-
dinator (RC) at each site will approach eligible family
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Figure 2 Using a stepped-wedge design, we will conduct this study over six 3-month long waves at eight high-volume trauma
centres. During the first wave, all patients will receive usual care. With each subsequent wave, two randomly selected sites will
enter the implementation phase. Data collection will cease during implementation and the study implementation team will train
clinicians to use the Best Case/Worst Case-ICU tool. Following the wave for implementation training, patients will receive care
from a trauma team that routinely uses the Best Case/Worst Case-ICU tool. ICU, intensive care unit.

members in person or via telephone. Qualifying family
members will receive a US$20 incentive after a one-time
survey completion.

We will send clinicians an anonymous link to an elec-
tronic survey via their hospital-based email address,
with up to three additional email requests. To increase
the response rate, RCs will request survey completion in
person in the trauma ICU, during multiple shifts over
the 4-week data collection period. Additionally, the site
principal investigator (PI) will encourage the completion
of study procedures at ICU team meetings and through
hospital-generated electronic notification systems (eg,
weekly email updates). Clinicians will receive a US$5
incentive for each survey completed (up to US$20 total).
Attending surgeons and fellows will receive US$100 for
the completion of the 30 min one-on-one training.

Randomisation and blinding

We will use permuted block randomisation to assign the
timing for each site to begin implementation of the inter-
vention and routine use of the Best Case/Worst Case-ICU
tool. Study sites will be stratified based on historic patient
volume (ie, very high or high) to increase the likeli-
hood of a balanced distribution of participants across
study arms. A study statistician will link treatment group
assignment to patient and family member data using the
patient’s admission date.

Family members will be told the goal is to evaluate
clinician—patient communication but will be blinded to
the specific objectives (ie, that we are testing a graphical
aid communication tool) of this study, which may miti-

gate bias given the nature of our primary outcome,'” ¥

Table 1

Study sites with annual number of eligible patients based on 2019 ICU volume

Trauma centre

Patients meeting study Stratification for

Harborview Medical Center (University of Washington)
University of Alabama at Birmingham

Grady Memorial Hospital (Morehouse School of
Medicine)

Lehigh Valley Health Network

Rhode Island Hospital

Shock Trauma (University of Maryland Medical Center)
Froedtert Hospital (Medical College of Wisconsin)

UC Davis Medical Center

Location eligibility criteria randomisation
Seattle, WA, USA 702 Very high
Birmingham, AL, USA 615 Very high
Atlanta, GA, USA 583 Very high
Allentown, PA, USA 507 Very high
Providence, RI, USA 504 High
Baltimore, MD, USA 398 High
Milwaukee, WI, USA 321 High
Sacramento, CA, USA 289 High

AL, Alabama; CA, California; GA, Georgia; ICU, intensive care unit; MD, Maryland; PA, Pennsylvania; RIl, Rhode Island; WA, Washington; WI,

Wisconsin.
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Clinicians will not be blinded to the treatment group.
While we will inform all clinicians of the study goals, clini-
cians will not be told specific study outcomes or hypoth-
eses. TQIP registrars will abstract data throughout the
study, in a manner consistent with their normal work
processes, without being informed of the status of inter-
ventional procedures. To decrease ascertainment bias,
on-site research staff will not participate in intervention
implementation and will adhere to a strict study script
during interactions with clinicians and family members.

Intervention

Delivery of the intervention requires training trauma
ICU teams on how to use the Best Case/Worst Case-ICU
tool. The intervention is considered quality improvement
because its primary purpose is to integrate guideline-
recommended behaviours, for example, timely commu-
nication with families/loved ones and emotional support
as part of routine care in the ICU." ** Because the Best
Case/Worst Case-ICU tool is intended for team-based
clinician—family communication, the training programme
is tailored to the clinician’s role on the trauma team.

We will invite all attending physicians and fellows
who round in the trauma ICU to attend a 30 min one-
on-one instructional programme, followed by coaching,
assessment and additional training, as needed. Instruc-
tion for attendings and fellows will focus on translating
clinical knowledge and prognostic information into the
Best Case/Worst Case-ICU format. Key topics include
daily scenario planning to tell a best-case and worst-case
scenario, identifying major events that change the best-
case scenario and completing the graphical aid while also
reviewing skills to support shared decision-making for
patients with serious illnesses. Attendings/fellows who do
not achieve minimal competence (10 of 14 essential tool
elements) on assessment will receive additional training
until they reach competence.

For resident trainees and APPs who are rotating in the
ICU, we will host a 30 min to 1-hour group session, which
includes a 10 min instructional video. This session focuses
on teaching how to routinely complete the graphical aid
on rounds with minimal disruption, specifically, how to
include the patient’s ‘outlook’ and document the best-
case scenario. Using a hypothetical case, learners will
practice completing the graphical aid and watch a stan-
dardised video reviewing the case. We will repeat this
training on a regular basis to accommodate new residents
brought into the ICU for clinical rotations. For general
surgery residents, who often comprise a significant
portion of resident trainees in the ICU, we will also offer
an institution-wide one-time training.

We will provide education to bedside nurses and other
clinical ICU staff during in-service meetings and other
routine meetings as guided by on-site nurse managers.
Our implementation team will describe the tool, answer
questions and reinforce the ‘this is what we are hoping
for’ and ‘this is what we are worried about’ dialogue. To
accommodate rotating 24/7 schedules, we will display

educational posters and brochures directed towards
communicating with nurses throughout the ICU and
include QR codes with links to instructional videos which
detail how to use the tool and provide instructions on
supporting family interactions with the graphical aid.

To accommodate staff turnover and attrition, we will
provide individual training for attending physicians and
fellows who arrive at the institution after the implemen-
tation period using virtual one-on-one instruction. We
will offer to train an on-site resource nurse champion, to
be selected by the on-site nurse manager, for as-needed
nurse education.

Following the above intervention training, an imple-
mentation liaison (eg, a surgical resident or APP) at each
site will continue to monitor and encourage routine use
of the tool on rounds twice weekly to observe BC/WC-ICU
in use and provide feedback or support for the rounding
ICU team during the implementation phase.

Adherence

An implementation liaison, who is separate from the
research team that conducts surveys, will perform once-
weekly audits comparing the number of study-qualified
patients to the number who received daily commu-
nication using the Best Case/Worst Case-ICU tool, as
assessed by graphical aid completion. The implementa-
tion liaison will retain a sample of deidentified graphical
aids on digital record and note where each was posted
in the ICU. The implementation team will use a scoring
rubric to judge the completeness of each graphical aid
and provide feedback to clinicians as needed. If we find
that routine use of the intervention falls below 80% of
eligible patients, we will deploy additional strategies to
promote use. Specifically, we will follow up directly with
individual trauma surgeons to identify barriers, perform
twice-weekly audits and distribute study-wide comparator
reports on adherence to each site. With the input of the
site PI, we will determine site-specific strategies, such as
incorporating prefilled prompts to the graphical aid or
providing improvement-based incentives, such as small
rewards for high performance, for example, cookies or
other treats.

Control

Prior to implementation of the intervention at each
site, all patients admitted to the trauma ICU will receive
usual care, in accordance with the stepped-wedge
study design. The pattern of usual care is well charac-
terised,11 2= wherein clinician communication often
focuses on isolated problems and treatment decisions,
which can be disarticulated from the patient’s overall
health trajectory, prognosis and long-term functional or
cognitive outcomes.

Data collection

TQIP registry

Patient-level data (ie, demographics, clinical data and
patient outcomes, including ICU length of stay (LOS))
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are collected as part of the ACS TQIP trauma registry.'® To
promote quality care, participation in the TQIP registry is
required for verification as a level I trauma centre and,
independent of their participation in this study, each study
site contracts trained registrars to abstract data elements
for all patients admitted with a traumatic injury. For this
study, ACS TQIP will provide data, without direct patient
identifiers, for each study-qualified patient admitted to
the hospital during the study period. The ACS developed
an incremental data collection platform (IDCP) for RGCs
to enter one additional variable not currently collected
by TQIP (vital status at 6 months) and one data quality
check (ICU LOS). After 7-8 months of a patient’s admis-
sion to the ICU, RCs will use the patient’s medical record
number and trauma ID (provided by TQIP abstractors)
to record this information into the ACS IDCP, which will
be linked to the TQIP database and the admission of
interest. We will not link patient data to family member
data collected by the study team, as neither the ACS TQIP
provided data nor the family member data will contain
Protected Health Information (PHI) (eg, name, date of
birth) that would allow us to link the two distinct data
sources. The decision to not collect PHI not only safe-
guards patients’ privacy, it also improves study feasibility
as we have found obtaining consent from trauma patients
difficult due to their critical condition.

Family member surveys

We will invite one family member per study-eligible
patient to complete a one-time questionnaire adminis-
tered 5—7 days after the patient’s admission. The question-
naire consists of the Quality of Communication (QOC)
survey,”® the Receipt of Goal Concordant Care survey®’
and demographic questions about the family member
and the patient.

Clinician surveys
Three months prior to a site’s implementation wave and
again 12 months later, we will ask clinicians to complete
the Measure of Moral Distress for Healthcare Profes-
sionals (MMD-HP) and Maslach Burnout Inventory (MBI)
questionnaires.”* To reduce respondent burden, we will
administer the two surveys 2weeks apart, starting with the
MMD-HP. We will also collect demographic information
from clinicians including race/ethnicity, gender, role in
the ICU, time in current position and time employed
at the institution. On study completion, we will also ask
trauma surgeons to complete the Practitioner Opinion
Survey” to evaluate the use of the intervention clinically.
The Qualtrics data collection platform (V.2023, Qual-
trics, Provo, Utah, USA. https://www.qualtrics.com) will
be used to store clinician and family survey data and
voluntarily provided contact information. All study staff
members who have access to identifiable subject infor-
mation will be HIPAA and Human Subjects trained (eg,
Collaborative Institutional Training Initiative (CITI)
trained) prior to participating in study recruitment,
enrolment, data collection and data analysis.

Outcomes

Primary outcome

We will compare family-reported QOC scores between
treatment groups. The QOC instrument includes two
subscales, the General QOC and the EOL QOC, wherein
items not performed by the clinician receive a score of
0.%° This allows us to discriminate between QOC attrib-
utable to satisfaction with the clinician, which often has
high ceiling effects, and the QOC about prognosis and

outcomes.

Key secondary outcomes

Asaproximate measure of the effectiveness of the interven-
tion in reducing ICU conflict, we will compare MMD-HP
scores between treatment groups. The MMD-HP multi-
plies a clinician’s reported frequency of experience and
level of distress for situations specifically related to serious
illness communication.”® We will also compare treatment
groups’ scores on the MBI, which is recommended by the
National Academy of Science and Medicine to measure
clinician burn-out.” **

To test the effectiveness of the intervention on patient
outcomes, we will compare the mean LOS in the ICU,
measured as the cumulative amount of time spent in the
ICU post-injury, between treatment groups.

We outline additional secondary outcomes in table 2.

Planned analysis
Sample size calculation
Based on our primary hypothesis that family members
in the intervention arm will be more likely to receive
higher quality communication, we estimate the need
for 1500 family-reported QOC surveys (750/group) to
detect a difference of 0.40 in QOC scores. This detect-
able difference is consistent with other interventions
designed to effectively improve serious illness communi-
cation and smaller differences are unlikely to be consid-
ered meaningful by clinicians, patients and families, and
researchers. Our calculation assumes eight study sites, a
two-sided type 1 error rate of 0.05, an SD of 1.92 and an
intraclass correlation coefficient (ICC) of 0.001 based on
preliminary data.”® Based on these assumptions, we will
have 80% power to detect a significant mean difference
of 0.40. If we consider the upper limit of the 95% CI
for the ICC, that is, ICC=0.02, the detectable difference
increases to 0.48.

Based on 2019 historical TQIP data, we anticipate
following approximately 4500 patients. We estimate
enrolling up to 1600 clinicians.

Primary outcomes analysis

Using an intention-to-treat analysis, we will use a linear
mixed-effects model to test the effect of the tool on family-
reported QOC as compared with usual care. The model
will include a treatment indicator variable, a fixed effect
for time (measured categorically by wave) and a random
intercept for the site.”*
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Table 2 Primary and secondary outcomes

Construct Specific measure Type; range Source Timing
Primary study outcome
Family-reported Quality The QOC questionnaire, including 6-item general Continuous; Family 5-7 days after
of Communication communication subscale and 7-item EOL communication 0-10 member admission
(QOC) subscale (20 items) survey
Secondary outcomes
Family-reported The general communication subscale or the QOC Continuous; Family 5-7 days after
General QOC questionnaire (6 items) 0-10 member admission
survey
Family-reported End-  The EOL communication subscale or the QOC Continuous; Family 5-7 days after
of-Life (EOL) QOC questionnaire (7 items) 0-10 member admission
survey
Receipt of Goal The GCC survey 2 items: (1) preferences for care and (2) Binary; 1/0 Family 5-7 days after
Concordant Care current receipt of care consistent with preferences member admission
(GCC) survey
Moral Distress (MMD- MMD-HP measures the frequency and level of distress Continuous; Clinician TOand T1*
HP) of clinician experiences, targeting situations specifically 0-432 survey
related to serious illness communication. (27 items)
Maslach Burnout Emotional Exhaustion (EE) subscale of MBI for Medical Continuous; EE: Clinician TO and T1
Inventory (MBI) Personnel (22 items total, 9 items on subscale) 0-54 survey
Depersonalisation (DP) subscale of MBI for Medical Continuous; DP: Clinician TO and T1
Personnel (22 items total, 5 items on subscale) 0-30 survey
Personal Accomplishment (PA) subscale of MBI for Medical Continuous; PA: Clinician TO and T1
Personnel (22 items total, 8 items on subscale) 0-48 survey
ICU length of stay Total time measured in days patient spent receiving ICU Continuous (log- TQIP chart During
care during admission for traumatic injury (not necessarily transformed) review hospitalisation
concurrent)
Total ventilator days Total time measured in days patient spent on a ventilator ~ Continuous TQIP chart During
during admission for traumatic injury review hospitalisation
Death In-hospital patient death Time to event TQIP chart During
review Hospitalisation
Patient 6-month mortality Binary; 1/0 TQIP chart 6 months
review
Withdrawal of life- Time between admission and withdrawal of life-supporting Time to event TQIP chart During
supporting treatment  treatment at the EOL review hospitalisation
Practitioner opinion Trauma surgeon’s impressions of the communication tool ~ Ordinal; 5-point  Surgeon On study
survey (12 items) Likert scale Completion

*TO= 3 months before implementation, T1: 1 year after TO.

ICU, intensive care unit ; TQIP, Trauma Quality Improvement Program.

Key secondary outcomes analysis

We will examine the effect of the intervention on key
secondary outcomes in the context of linear mixed-
effects models. Models examining clinician outcomes,
that is, MMD-HP and MBI scores, will include a post-
study indicator variable and a random intercept for the
site. For patient health outcomes, specifically ICU LOS,
we will include a treatment indicator variable, as well as
fixed effects for the time, patient comorbidity and injury
severity and a random intercept for the site.

Exploratory analysis

Given the intricacies of examining ICU LOS when
follow-up may be truncated due to patient death,” we will
perform two exploratory analyses. First, we will examine

ICU LOS among decedents only (ie, those who died
during their ICU hospitalisation) using a linear mixed-
effects model. Second, we will implement causal medi-
ation analysis to determine if the effect that Best Case/
Worst Case intervention has on ICU LOS is mediated by
in-hospital mortality.

Missing data

Following the principles of the National Research
Council report, we designed this study to minimise the
potential for missing data.”® We expect missing outcomes
will be minimal for QOC as it is collected in person or
via telephone at the time of family member enrolment.
We will handle missing data due to item non-response in
a manner consistent with QOC scoring guidelines, that
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is, we will impute unanswered survey questions with the
respondent’s median score for all answered questions
within the subsection (general QOC or EOL QOC) if at
least half the questions were answered.”® We will require
respondents to have subscale scores to receive an overall
QOC score. We anticipate low rates of missing data for
patient outcomes related to their trauma admission since
all participating trauma centres report this information
to the TQIP registry for quality assurance purposes.

Patient and public involvement

Patients and members of the public were not involved
in the design or conduct of the study. There is planned
engagement of patients and family stakeholders via the
Coalition for National Trauma Research and the Injury
Research Engagement Panel for reporting and dissemi-
nation of this research.

ETHICS AND DISSEMINATION

Ethical review

This study presents minimal risks to participants.
Following an approach well described in health services
research,” * we will implement a quality improvement
initiative within an interventional research study. Imple-
menting the Best Case/Worst Case-ICU communica-
tion tool is considered a quality improvement initiative
because it aims to improve guideline-recommended stan-
dard practice for discussing care with patients and fami-
lies. Our systematic investigation of the effect of the Best
Case/Worst Case-ICU communication tool on clinician
and family member experiences and patient outcomes
aligns with the federal definition of research.” We will
not obtain patient consent for randomisation to the treat-
ment group or delivery of the intervention because the
intervention qualifies as quality improvement, compares
guideline recommended care to usual care and imple-
mentation occurs at the study-site level. Additionally, we
will not obtain patient consent for clinical data collection
as the TQIP quality registry collects all patient data regard-
less of study participation. We will not obtain consent for
clinician training as the tool is an educational initiative to
support both clinicians and patients in having high-quality
conversations. We will obtain verbal consent for study
procedures, specifically, family member and clinician
surveys at the time of survey completion and participants
may withdraw at any time (online supplemental materials
1 and 2). Study participation will not affect the care a
patient receives or clinicians’ professional standing. Insti-
tutional review board (IRB) approval was granted at the
University of Wisconsin, and study sites ceded review to
the primary IRB. An independent data safety monitoring
board (DSMB), representing a variety of backgrounds,
including biostatistics and trauma care, will serve as the
data and safety advisory group for all study sites. The
DSMB met prior to study initiation and will meet again
after 12 months of family-member data collection and at
the end of data collection. We will submit all reportable

events to the DSMB and the primary IRB in accordance
with their reporting guidelines. As this is a minimal-risk
study, there are no predefined stopping points due to
futility, efficacy or harms.

Relevance and dissemination

Our intervention uses scenario planning to disrupt the
clinical momentum that promotes passive accumulation
and escalation of life-supporting treatments without active
consideration of whether these treatments and their asso-
ciated outcomes are consistent with the patient’s overall
health goals and prognosis. If shown to be effective, our
intervention could support improved patient-centred
outcomes for families, clinicians and patients with serious
illness in the ICU and reduce strain on ICU resources.
We plan to publish study results in peer-reviewed jour-
nals. Information about the intervention, including
training materials, is available at https://patientprefer-
ences.org/bcwc-icu/. A deidentified data set comprised
survey data, metadata and analytical code will be made
available through the National Archive of Computerized
Data on Aging or a comparable NIH-supported reposi-
tory. Patient-level data collected by the TQIP registry are
available on request from the ACS, who administer the
TQIP programme. Evidence of the effectiveness of the
Best Case/Worst Case-ICU communication tool would
support investment in clinician communication training,
wide adoption by trauma centres and provide new knowl-
edge about how scenario planning can assist decision-
makers during serious illness.
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