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Abstract

Aim: This study aimed to evaluate the feasibility, effectiveness, and acceptability of an inten-
sive care unit (ICU) orientation intervention to improve advance care planning among patients
with hematologic malignancies.

Study Design: This prospective observational cohort study enrolled high-risk hospitalized pa-
tients with hematologic malignancies who had a directive for full resuscitative measures. The
intervention consisted of a: (1) video outlining ICU interventions and outcomes; (2) a values
and preferences workbook; and (3) a follow-up meeting to discuss goals of care. Feasibility
outcomes included recruitment and completion rates for each study component. Effectiveness
was assessed using pre- and post-video surveys measuring knowledge of ICU interventions
and outcomes. Acceptability was evaluated using an emotional impact survey and the propor-
tion of participants who chose to terminate the video prematurely.

Results: Fifteen participants were recruited. Regarding feasibility, 11 of 15 participants (73%)
completed all study components. All participants (15/15) completed the video, and 13 of 15
(87%) completed the follow-up meeting. Regarding effectiveness, the proportion of partici-
pants achieving a score of 90% or higher increased from the 8% (1/12) on the pre-video survey
to 58% (7/12) on the post-video survey. Regarding acceptability, no participants terminated
the video prematurely. Most participants reported being glad to have had the opportunity to
discuss ICU-level care (11/12, 92%) and stated that they would recommend the video to others
(10/12, 83%).

Conclusions: This pilot study provides important data to inform the development of a larger
evaluation of an ICU orientation initiative aimed at promoting goal-concordant care in the event
of critical illness.

Keywords: Advance care planning; critical care; hematologic malignancy; intensive care; palli-
ative care, pilot projects.
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Introduction

Critical illness is common among patients with hema-
tologic malignancies (HM). For example, 20% of pa-
tients with acute leukemia are admitted to an intensive
care unit (ICU) within 12 months of diagnosis ' Critical
illness may result from either treatment- or disease-re-
lated complications, with acute hypoxemic respiratory
failure and sepsis being the most common reasons for
ICU admission >°l. Although outcomes for patients with
HM admitted to the ICU have improved over time, ICU
mortality remains between 30% and 50%, and 12-month
mortality approaches 60% 1.

Critical illness often occurs suddenly and unexpectedly,
leaving many patients too ill to communicate their wish-
es and preferences regarding care. Previous studies have
shown that conversations about advance care planning
(ACP) and life-sustaining therapies do not occur routine-
ly B Ideally, decisions regarding escalation to ICU-level
care in the setting of critical illness should be initiated be-
fore clinical deterioration occurs and should be informed
by: (1) an understanding of what ICU care entails and
(2) the likelihood of survival and return to treatment.
Patients should also have sufficient time to consider this
information in light of their values and preferences to
ensure that the care they receive is goal-concordant 7],
Unfortunately, once critical illness develops, patients of-
ten lack the time or decision-making capacity necessary
to make informed choices .

When patients lack decision-making capacity, a substi-
tute decision-maker (SDM) must guide treatment deci-
sions based on the best available understanding of the
patient’s wishes. However, discussions between patients
and their SDMs regarding treatment preferences are of-
ten absent before the onset of acute illness *!%. SDMs
frequently experience stress, anxiety, and post-traumatic
stress disorder (PTSD) related to decisions that may af-
fect end-of-life (EOL) care "' Additionally, SDMs often
choose more aggressive treatment approaches that may
not align with the patient’s preferences "\

Advance care planning conversations with patients
who have HMs often occur late in the disease trajectory
or not at all ¥l Even among high-risk patients with
HMs, ACP documentation is present in fewer than 50%
of cases ™7, and the conversations that do occur are
rarely perceived as effective P°l. Patients with hematolog-
ic malignancies face several barriers to engaging in ef-

fective discussions about care planning in the setting of
critical illness. Prognosis may be difficult to determine,
treatment- and disease-related complications can result
in life-threatening critical illness, and clinicians often
struggle to identify when a patient is approaching the
terminal phase of illness, particularly when substantial
time and resources have been invested in treating the
malignancy [1%2%. Consequently, patients with HMs are
more likely than those with solid tumors to die in hos-
pital or the ICU, receive more aggressive interventions,
and have less involvement from palliative care services
(2124 Furthermore, surrogate decision-makers for pa-
tients with HMs are more likely to experience elevated
levels of PTSD %%, Routinely exploring patients’ values
and preferences through meaningful ACP conversations
may help mitigate some of the treatment-related burdens
associated with HMs, facilitate the timely integration of
palliative care, and maximize the likelihood that patients
receive goal-concordant care.

Given the high incidence of critical illness in this pop-
ulation and the well-recognized challenges associated
with timely and effective ACP discussions, innovative
approaches are needed. The aim of this pilot study was
to evaluate the feasibility, acceptability, and effectiveness
of a video-based ICU orientation initiative designed to
promote informed decision-making among hospitalized
patients with HM who were actively receiving treatment
with curative intent and were at high risk of developing
critical illness. We hypothesized that a video-based ICU
orientation tool would be feasible and acceptable and
would be associated with improved ICU-related knowl-
edge in this exploratory pilot study.

Materials and Methods

Study Design and Setting

We conducted a prospective observational pilot study
in the acute leukemia and allogeneic hematopoietic
stem cell transplant (HSCT) inpatient units at Universi-
ty Health Network in Toronto, Canada. The study was
approved by the University Health Network Research
Ethics Committee (Approval Number: 18-5317, Date:
03.05.2021). Informed consent was obtained from all par-
ticipants prior to enrollment. All procedures were con-
ducted in accordance with the ethical standards of the
1975 Declaration of Helsinki.

Participants
Patients were eligible for inclusion if they had a resusci-
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tation status of “full cardiopulmonary resuscitation with
no limitations,” were receiving active treatment, and met
one of the following criteria: (1) acute leukemia with re-
lapsed, refractory, or secondary disease; (2) HSCT within
the previous two years, age greater than 60 years, and
two or more comorbid conditions (Appendix 1); or (3)
HSCT within the previous two years with a confirmed
or suspected infection (i.e., bacteremia, pneumonia, in-
vasive fungal infection, or febrile neutropenia). These
criteria were selected because of their association with
clinical deterioration and poor outcomes. To standardize
delivery of the video and workbook components in this
pilot study, enrollment was limited to English-speaking
patients. Patients were excluded if they had previously
been admitted to the ICU; had a pre-existing “Do Not
Resuscitate,” “Do Not Intubate,” or “Do Not Transfer to
ICU” order; were receiving palliative treatment or treat-
ment with palliative intent; or had an estimated life ex-
pectancy of less than seven days.

Study recruitment and data collection were undertaken
by a trained research coordinator. The principal investi-
gator, a critical care physician, communicated with each
patient’s most responsible physician to confirm eligibil-
ity and obtain approval before approaching patients re-
garding participation.

Intervention

An overview of the study framework is presented in
Figure 1. The ICU orientation intervention consisted of
three components delivered at the bedside within rou-
tine inpatient workflows. Part 1 consisted of a 14-minute
educational video that described: (1) common ICU inter-
ventions (including intubation, invasive mechanical ven-
tilation, central catheters, dialysis, and cardiopulmonary
resuscitation); (2) short- and long-term ICU outcomes;
and (3) factors relevant to decision-making regarding
ICU care, with an emphasis on the importance of explor-
ing personal values and preferences (Fig. 2). The video
was viewed on a tablet at the patient’s bedside with an
ICU physician (attending physician or fellow) present.
Patients were encouraged to pause the video as needed
and could watch it in multiple shorter segments to ac-
commodate symptoms, fatigue, or interruptions related
to clinical care. Part 2 consisted of a workbook designed
to encourage reflection on personal values and care pref-
erences. Part 3 was a follow-up meeting conducted 2448
hours later with the same ICU physician. The purpose
of this meeting was to discuss the patient’s values and
preferences, answer questions regarding ICU-level care,

Consent completed

Baseline ICU Knowledge Survey

|

Patient watches ICU orientation video

|

Patient completes follow-up ICU Knowledge Survey

24-48 hours

Patient completes Values & Preferences Workbook following video

|

Follow-up meeting: patient (+/- SDM) + ICU physician (+/-
hematology physician) to answer questions + discuss GOC

—
Participant completes Emotional Impact Survey

|

ICU physician documents outcomes from follow-up meeting
& communicates these to treating physician (if not present
at meeting)

Figure 1. Overview of the study framework.

GOC: Goals of Care; ICU: Intensive Care Unit; SDM: Substitute
Decision-Maker. Created with BioRender (Weir T., 2025, https:/
BioRender.com/y7qcdiw).

and revisit goals of care (GOC). The outcomes of these
discussions were documented and communicated to the
patient’s most responsible physician (MRP).

The ICU orientation video was developed using: (1)
themes identified by a local working group consisting
of intensivists, malignant hematologists, palliative care
nurse practitioners, and palliative care physicians; (2) a
review of the literature describing ACP interventions;
and (3) presentations and discussions with relevant clin-
ical stakeholder groups to identify content most appli-
cable to their patient populations (e.g., leukemia physi-

Introduction to ICU

Description of therapies offered in the ICU
Discussion of cardiopulmonary resuscitation
Decisions surrounding level of care

Role and responsibilities of a SDM

Understanding patient's values

Figure 2. Key themes addressed in the orientation video.

ICU: Intensive Care Unit; SDM: Substitute Decision-Maker. Created
with BioRender (Weir T., 2025, https://BioRender.com/8qyqgx5n).
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cians, allogeneic HSCT physicians, and ICU physicians).
The video was subsequently presented at a meeting of
the Critical Care Oncologic Investigative Network, a
multidisciplinary, multicenter collaboration of oncol-
ogy and critical care professionals, for additional feed-
back. A link to the video is provided in Appendix 2. A
video-based ICU orientation intervention was selected
for several reasons. First, it ensured that standardized
information was delivered to all participants. Second,
it provided patients with an opportunity to process the
information and discuss it with loved ones before a for-
mal goals-of-care conversation. Third, multiple studies
have demonstrated benefits associated with video-as-
sisted decision-support interventions without evidence
of harm 7%,

The workbook incorporated the Short Graphic Values
History Tool together with questions regarding resus-
citation preferences, designation of a substitute deci-
sion-maker, and decisional conflict. The Short Graphic
Values History Tool is intended to reinforce patient-cen-
tered decision-making in the context of serious illness
130311, Participants were asked to complete the workbook
before the follow-up GOC discussion.

Within 48 hours of viewing the video, each participant
met with the same ICU physician to discuss GOC and
document treatment preferences. This meeting also pro-
vided structured time to clarify understanding and ad-
dress questions arising from the video, workbook, or
subsequent reflection. Whenever possible, the discussion
was scheduled during regular business hours (Monday
to Friday, 09:00-17:00 h) and included the hematolo-
gy MRP (or delegate) and the participant’s SDM. Key
themes emerging from the workbook and GOC discus-
sion were documented in the medical record. When the
hematology MRP or an appropriate delegate was unable
to attend, the discussion summary was communicated
via secure email.

Measures

The primary objectives of this pilot study were to as-
sess: (1) effectiveness, (2) feasibility, and (3) acceptability.
Effectiveness was evaluated by measuring changes in
ICU-related knowledge using an ICU orientation knowl-
edge questionnaire. The questionnaire was administered
at enrollment (pre-intervention) and again within 24
hours after viewing the educational video (post-inter-
vention). At the time the study was initiated, no validat-
ed ICU orientation knowledge instrument existed for

this patient population. Accordingly, questionnaire items
were adapted from previously published decision-aid in-
struments %! and focused on ICU interventions, antic-
ipated outcomes, and decision-making considerations.
Draft items underwent expert review by intensivists,
malignant hematologists, and palliative care clinicians to
establish content validity and face validity before being
refined for clarity and readability. The final questionnaire
consisted of 10 multiple-choice questions, each with four
response options. Participants selected the answer they
believed to be correct. Correct responses received one
point, while incorrect responses received zero points.
Total scores ranged from 0 to 10, with higher scores in-
dicating greater knowledge. Feasibility was assessed by
examining recruitment rates, time to completion of the
first and second study encounters, and completion rates
for study components and outcome measures. Accept-
ability was assessed by recording the number of partic-
ipants who requested to stop the video and the number
of interruptions requested. Participants also completed
an emotional impact survey to determine whether the
intervention caused significant distress.

As an exploratory measure of potential impact, we also
recorded any changes in goals of care following the in-
tervention. Resuscitation preferences were categorized
as: (1) all indicated life-prolonging treatments; (2) ICU
admission with limitations on selected treatments; (3)
ward-based medical management without resuscitation
or ICU transfer; or (4) comfort-focused care. Participants
could also indicate that they were undecided or open
to ongoing discussion. Decisional confidence regarding
ICU-related decisions was assessed using a 10-item ver-
sion of the Decisional Conflict Scale %,

Although we did not prospectively measure the time
required by the research coordinator or ICU physicians
to develop and deliver the intervention, all patient-fac-
ing activities occurred during regular working hours.
The only additional resources required for the interven-
tion were a tablet device for video playback and printed
workbook materials.

Data Collection

Study recruitment and data collection were conducted
by a trained research coordinator. The ICU orientation
provider communicated with patients’” MRPs to con-
firm eligibility, obtain approval before approaching pa-
tients, and communicate the outcomes of goals-of-care
discussions. Baseline data collected for all participants
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included age, sex, residence prior to hospital admission,
pre-admission functional status, and comorbidities. In-
formation regarding the hematologic malignancy, in-
cluding diagnosis, disease status, treatment history, and
disease- or treatment-related complications, was also re-
corded. Hospital outcomes collected included length of
stay, rapid response team consultation, ICU admission,
palliative care consultation, and discharge status (alive
or deceased).

Data Analysis and Sample Size

Continuous variables were summarized using means
and standard deviations, while categorical variables were
summarized using frequencies and percentages. Pre- and
post-intervention ICU knowledge survey scores were
compared using a paired Student’s t-test. Statistical signif-
icance was defined as a p value <0.05, corresponding to
a 95% confidence level. The planned sample size for this
pilot study was 15 patients. This sample size was select-
ed to balance feasibility considerations with the need to
generate sufficient information to refine and optimize the
intervention before conducting a larger-scale study.

Results

Of the 49 patients who met the inclusion criteria and
were screened for participation, 15 consented and were
enrolled between March 2025 and May 2025, yielding a
recruitment rate of 31%. Participant demographic and
clinical characteristics are presented in Table 1.

Feasibility Outcomes

All 15 patients (100%) completed the baseline ICU orien-
tation knowledge questionnaire and viewed the ICU ori-
entation video. Thirteen participants (87%) participated
in a GOC discussion with a critical care physician 24-48
hours after viewing the video. One participant and their
substitute decision-maker declined further contact with
the study team after watching the video, while another
participant was discharged home unexpectedly before
follow-up could occur. Completion rates for the post-in-
tervention questionnaire, workbook, and emotional im-
pact survey are summarized in Table 2.

Effectiveness Outcomes

Twelve participants (80%) completed both the pre- and
post-intervention ICU orientation knowledge question-
naires. The mean knowledge score increased signifi-
cantly following the intervention, from 6.2/10 (standard
deviation [SD] 1.7) before the intervention to 8.3/10 (SD

Table 1. Baseline characteristics of study participants

Age (mean+SD) 65+5
Sex
Male, n (%) 8 (53%)
Female, n (%) 7 (47%)
Other, n (%) 0 (0%)
Primary hematologic diagnosis
f;Z;Jte myeloid leukemia (non-promyelocytic), n 9 (60%)
Acute lymphocytic leukemia, n (%) 1(6.7%)
Myelodysplastic syndrome, n (%) 4 (26%)
Other, n (%) 1(6.7%)
HSCT, n (%) 9 (60%)
Charlson Comorbidity Index (median, IQR) 5 (4-6)
Reason for hospital admission
:::f)nned admission for chemotherapy or HSCT, n 12 (80%)
Disease relapse, n (%) 1(6.7%)
Suspected infection or febrile neutropenia, n (%) 1(6.7%)
Other, n (%) 1(6.7%)

Goals-of-care characteristics

Previously documented GOC discussion, n (%) 15 (100%)

Full resuscitative measures documented at

enroliment, n (%) 15 (100%)

GOC: Goals of Care; HSCT: Hematopoietic Stem Cell Transplant; IQR: Interquartile
Range; SD: Standard Deviation.

1.9) after the intervention (p=0.0003). Detailed results of
the ICU knowledge questionnaire are presented in Table
3. In particular, the proportion of participants correctly
answering questions related to ICU therapies, the role of
the SDM, the likelihood of hospital discharge following
cardiac arrest, and the role of comfort-focused care in-

creased after the intervention.

Table 2. Completion of study components

Participants completing

Study component component, n (%)

Baseline knowledge questionnaire 15 (100%)

Viewed orientation video in its entirety 15 (100%)

Post-intervention knowledge

questionnaire 12/(80%)
Values and preferences workbook 11 (73%)
Emotional impact survey 12 (80%)
Follow-up discussion 13 (87%)
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Table 3. ICU knowledge questionnaire results

Correct
responses post-
intervention,

n (%)

Correct
responses pre-
intervention, n

(%)

Question category

Table 4. Acceptability outcomes based on the emotional impact
survey

Participants responding
“agree” or “strongly
agree”

Survey statement

Components of advance care
planning

11/12 (92%) 11/12 (92%)

ICU-level therapies 5/12 (42%)

9/12 (75%)

11/12 (92%)

Ability to change decisions 8/12 (67%)

regarding LST
How a SDM is appointed
Role of the SDM

7/12 (58%)
8/12 (67%)
2/12 (17%)

9/12 (75%)
12/12 (100%)

Likelihood of hospital 8/12 (67%)
discharge following cardiac

arrest

Components of comfort-
focused care

3/12 (25%) 9/12 (75%)

Components of CPR
Utility of LST

Default treatment approach
when no GOCs are
established

8/12 (67%)
9/12 (75%)
12/12 (100%)

10/12 (83%)
10/12 (83%)
11/12 (92%)

CPR: Cardiopulmonary Resuscitation; GOC: Goals of Care; ICU: Intensive Care
Unit; LST: Life-Sustaining Therapies; SDM: Substitute Decision-Maker.

Following the intervention, four participants (27%)
changed their GOC from “full code” to “admit to ICU
but do not perform cardiopulmonary resuscitation.
All four survived to hospital discharge. An additional
two participants died in hospital without escalation to
ICU-level care. Four participants (27%) were admitted to
the ICU after receiving the ICU orientation intervention.
All received treatments consistent with their previously
documented goals of care, and all survived to ICU dis-
charge. All participants who completed the workbook
indicated that they would be willing to accept intubation
as a potentially life-sustaining intervention.

Acceptability Outcomes

All 15 participants completed the video without stopping
it prematurely. Twelve participants (80%) completed the
emotional impact survey following the intervention. Re-
sults of the emotional impact survey are presented in
Table 4. Fewer than one-third of participants who com-
pleted the survey agreed or strongly agreed that hearing
about or discussing critical illness, ICU care, and death
made them feel sad or anxious. In contrast, most partic-
ipants agreed or strongly agreed that they were glad to
have had the opportunity to learn about and discuss ICU
care, found the information presented in the video help-

“| felt sad or anxious hearing about or
discussing critical illness, ICU care, and
death.”

3/12 (25%)

“l was glad to have the opportunity to
learn about and discuss ICU care.”

11/12 (92%)

“l found the information presented in the
video helpful”

11/12 (92%)

“I would recommend the video to other
patients.”

10/12 (83%)

“I would recommend this type of
conversation to other patients.”

10/12 (83%)

ICU: Intensive Care Unit.

ful, and would recommend both the video and this type
of conversation to other patients.

Discussion

In this exploratory single-arm pilot study of hospital-
ized patients with HM at high risk of clinical deterio-
ration, a brief video-based ICU orientation intervention
combined with a facilitated GOC discussion was feasi-
ble, acceptable, and associated with improved ICU-re-
lated knowledge. Despite known challenges in imple-
menting timely ICU-oriented ACP in this population,
the intervention achieved high levels of engagement,
generated positive patient feedback, and was associated
with minimal emotional distress. To our knowledge, this
is the first study to evaluate a structured, video-based
ICU orientation intervention designed specifically to
support decision-making regarding ICU care among pa-
tients with HMs.

Although patients with HMs face a substantial risk
of sudden clinical deterioration, discussions regard-
ing ICU care are often delayed or absent altogether ..
In our study, 27% of participants were admitted to the
ICU during their hospitalization, and all received care
that was consistent with their documented preferences.
While the single-arm design precludes causal inference,
these findings are descriptively consistent with the deliv-
ery of goal-concordant care and highlight the potential
value of proactively exploring patient preferences before
decision-making capacity is compromised.
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Although concerns about emotional distress are fre-
quently cited as barriers to discussions regarding ICU
care in patients with HMs, most participants reported
being glad they had the opportunity to engage in these
conversations. Only a minority reported increased feel-
ings of sadness or anxiety, findings that are consistent
with previous studies demonstrating that discussions
about ICU interventions do not increase psychological
distress among patients with serious illness [3+3¢l.

Several findings warrant further consideration. First, four
participants chose to modify their resuscitation prefer-
ences after completing the intervention, suggesting that
structured discussions regarding ICU care may facilitate
more deliberate and value-concordant decision-making.
Second, although most participants expressed a willing-
ness to undergo intubation, the nuanced nature of their
preferences, including interest in time-limited trials of
life-sustaining therapies, underscores the importance of
individualized discussions that extend beyond binary
treatment decisions. These findings support the value
of the ICU orientation workbook and facilitated discus-
sions in exploring the complexity of patient values and
preferences regarding critical care.

Despite these encouraging findings, important barriers re-
main. Only one-third of eligible patients agreed to partic-
ipate, suggesting that readiness to engage in discussions
about critical illness and ICU care may be a significant lim-
iting factor. We did not collect demographic information
on eligible patients who declined participation. Previous
studies have identified clinician hesitancy, prognostic un-
certainty, and a culture emphasizing curative treatment
as important barriers to early ICU-related discussions in
patients with HMs 20, Future interventions may bene-
fit from integrating ICU orientation earlier in the disease
trajectory as a routine component of care, thereby normal-
izing these conversations. Although the incremental mate-
rial resources required for this pilot study were minimal,
relying primarily on existing clinical workflows, printed
workbooks, and a single tablet device, we did not pro-
spectively measure the time commitment required of the
research coordinator and ICU physicians involved in de-
livering the intervention. Future studies should evaluate
these resource and staffing requirements to better inform
scalability and implementation.

Our study has several limitations. First, as a single-center,
non-randomized pilot study, it is susceptible to selection
bias. Participants who agreed to enroll (or their surro-

gates) may have been more willing to engage in discus-
sions about serious illness and end-of-life care than those
who declined participation. Second, although informed
by prior literature, the ICU orientation knowledge ques-
tionnaire was developed specifically for this intervention
and has not undergone formal validation. Consequently,
improvements in questionnaire scores should be inter-
preted cautiously. Third, restricting participation to En-
glish-speaking patients limits both inclusivity and the
generalizability of our findings. Future work should fo-
cus on translating and culturally adapting study materi-
als and incorporating professional interpretation services
to support linguistically diverse patients and families. Fi-
nally, the short follow-up period precluded assessment
of longer-term outcomes, including patient satisfaction,
surrogate perceptions of end-of-life care quality, or sub-
stitute decision-maker burden. These outcomes should
be examined in future studies. Future research should fo-
cus on integrating ICU orientation interventions earlier
in the disease trajectory, refining educational content to
address common misconceptions about critical care, and
developing tailored strategies for patients with language
barriers or limited readiness to engage in advance care
planning discussions.

This pilot study provides important proof-of-concept
evidence supporting the feasibility and acceptability
of a video-based ICU orientation intervention among
patients with HMs who are at high risk of developing
critical illness. Facilitating meaningful discussions about
ICU care with patients and their surrogates represents
an important step toward improving goal-concordant
care and supporting informed decision-making during
episodes of critical illness.

Conclusion

A video-based ICU orientation intervention represents a
promising strategy for standardizing the delivery of in-
formation about critical care, enhancing patient and sur-
rogate understanding, and facilitating timely GOC dis-
cussions among hospitalized patients with hematologic
malignancies. These findings support further evaluation
of this approach in a larger multicenter study to better
determine its impact on patient-centered outcomes and
surrogate decision-making.
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