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Abstract

Background: Cardiopulmonary resuscitation (CPR) is an important advance directive (AD) topic in patients with
progressive cancer; however such discussions are challenging.
Objective: This study investigates whether video educational information about CPR engenders broader ad-
vance care planning (ACP) discourse.
Methods: Patients with progressive pancreas or hepatobiliary cancer were randomized to an educational CPR
video or a similar CPR narrative. The primary end-point was the difference in ACP documentation one month
posttest between arms. Secondary end-points included study impressions; pre- and post-intervention knowledge
of and preferences for CPR and mechanical ventilation; and longitudinal patient outcomes.
Results: Fifty-six subjects were consented and analyzed. Rates of ACP documentation (either formal ADs or
documented discussions) were 40% in the video arm (12/30) compared to 15% in the narrative arm (4/26),
OR = 3.6 [95% CI: 0.9–18.0], p = 0.07. Post-intervention knowledge was higher in both arms. Posttest, preferences
for CPR had changed in the video arm but not in the narrative arm. Preferences regarding mechanical ventilation
did not change in either arm. The majority of subjects in both arms reported the information as helpful and
comfortable to discuss, and they recommended it to others. More deaths occurred in the video arm compared to
the narrative arm, and more subjects died in hospice settings in the video arm.
Conclusions: This pilot randomized trial addressing downstream ACP effects of video versus narrative decision
tools demonstrated a trend towards more ACP documentation in video subjects. This trend, as well as other
video effects, is the subject of ongoing study.

Introduction

Increasing emphasis is being placed on advance care

planning (ACP), the process by which patients, their
family, and health care providers address and plan future
medical care.1,2 Advance directives (ADs), such as do-not-
resuscitate (DNR) orders and living wills, are often limited in
completion, scope, portability, timing, and translation into
desired care,3,4 and are therefore only one component of ACP,
including in oncology. Associated barriers to optimal delivery
of care consistent with patient wishes are numerous and in-
clude time constraints, limits in patients’ health literacy,5 atti-
tudes regarding medical decision making,6,7 patient-physician
communication deficiencies,8,9 and lack of disclosure of10–12

and inaccuracy of physician prognosticating in advanced
illness.13 ACP often occurs late in the cancer patient illness
course, and without the participation of the oncologist.14

Previous efforts to improve communication between
patients and providers have been suboptimal, and part of
the problem may be the lack of proactive involvement by
the treating physician.15 Government legislation and organi-
zational initiatives have recently spotlighted the importance
of ACP, including in patients with cancer.16

The use of video decision aids is one innovative solution to
help surmount communication barriers. Videos broadly de-
picting categories of available care (such as life-sustaining
therapies, disease-directed therapies, and comfort-directed
care) have been demonstrated to impact comfort with,
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knowledge about, and preferences for medical care in patients
with advanced dementia17 as well as brain cancer.18 Decision
aids are meant to educate patients about their options, en-
hance autonomy, and engender discourse with physicians.

An important component of ACP, especially for patients
with advanced cancer, is the decision making process re-
garding cardiopulmonary resuscitation (CPR). Inaccurate
depictions of CPR in the media19 contribute to an important
discrepancy between common perception of medical care and
reality. In addition to a general misunderstanding of CPR20

and its high rate of failure in patients with advanced cancer,21

patient ADs opting out of these interventions are sometimes
not honored.15

Building on existing studies using broad goals-of-care
videos, we considered that an educational video specifically
about CPR might be particularly beneficial in advanced can-
cers, both for patient preference (the primary outcome of a
companion study22 to this study) and for longitudinal ACP
documentation, as primarily and uniquely examined here. In
a randomized controlled pilot trial, we therefore studied the
ACP effects of a CPR video on patients with progressive
pancreas and hepatobiliary cancers. This study explored the
hypothesis that video, compared to a narrative description,
enhances the completion of ADs and/or documented dis-
cussions about desired care.

Methods

Participants

Ambulatory patients with gastrointestinal malignancies
receiving active follow-up care in the medical oncology clinics
at Memorial Sloan-Kettering Cancer Center (MSKCC) were
screened for eligibility. Inclusion criteria included English-
speaking patients 21 years of age or older with progressive
exocrine pancreas or hepatobiliary cancers with no prior AD
designation. For the purposes of the trial, ADs referred to any
document that instructed caregivers on details of future care
(subjects were still eligible if they had a power of attorney or
health care proxy, as these documents identify a person des-
ignated to make decisions should a subject be unable to do so,
but do not necessarily direct or detail desired care).

Progressive disease was defined as a life expectancy of less
than one year as judged by the treating oncologist and any of
the following: unresectable disease with progression on at least
one course of treatment (surgery, radiation, or chemotherapy);
untreated patients unfit for therapy because of comorbidities or
Eastern Cooperative Oncology Group (ECOG) performance
status > 2; and patients with ECOG performance status 2.23

Treating oncologists had to have confirmed with the research
team that they discussed on at least one occasion with the pa-
tient that their cancer was incurable (for patient safety, as in-
curable cancer was mentioned in the video and narrative).
Exclusion criteria included (1) a Short Portable Mental Status
Questionnaire24 (SPMSQ) score of less than ‘‘intact mental
functioning’’ ( ‡ 3 errors) and (2) any patient condition (e.g.,
concern for psychological distress) that the treating oncologist
deemed would make the study inappropriate for the patient.

Study design and randomization

The study was approved by the MSKCC institutional re-
view board. All 14 gastrointestinal medical oncologists at

MSKCC agreed to participate; 9 of these had potentially eli-
gible patients. Oncologists were regularly contacted by study
staff regarding consecutive patients with potential eligibility
(see Figure 1). During follow-up visits, participating oncolo-
gists introduced ACP and the research question of whether
video education could augment the process. The study pro-
cedures were broached with patients, and those who were
interested underwent consenting procedures if they scored
£ 3 errors on the SPMSQ.24

After consent, subjects were centrally registered and ran-
domized 1:1 by random permuted block to either a CPR video
or a CPR narrative arm. Given the nature of the intervention
and control, participants were not blinded to their treatment
group assignments. Treating oncologists were not informed
of the allocation arm of their patients. Testing procedures
thereafter were carried out in a quiet, private space with
subjects (and any interested family/friends) by one member
of the research team (ASE), lasting approximately 30 minutes.

At the start of testing, demographic information was ob-
tained. As in our previous work,18 knowledge of ACP, in-
cluding details regarding CPR and mechanical ventilation,
was assessed with five true/false questions and one multiple
choice question (see Table 1). Baseline preferences (‘‘yes,’’
‘‘no,’’ ‘‘uncertain’’) for CPR and mechanical ventilation were
queried.

Subjects randomized to the video arm were shown a short
(three minutes) video, wherein narration/voice on the video
defined CPR and mechanical ventilation as well as the like-
lihood of success of these procedures in patients with ad-
vanced cancer. Images included a team of physicians
performing chest compressions, oxygenation via bag valve
mask and tracheal intubation, as well as a sedated patient
being mechanically ventilated in an ICU. Originally devel-
oped by Volandes using published filming criteria,25 the
video and its narrative were drafted and edited by a panel of
specialists in oncology, critical care, palliative care, health
literacy, and medical ethics. Additionally, the video was
shown to focus groups of patients and their families.26

Filming was performed without stage directions or prompts,
in order to convey candid realism.27 The narrative arm em-
ployed a script identical to the one heard in the video
(therefore both arms contained verbal information; the video
contained verbal and visual information) and was written
with language below an eighth-grade reading level.28 The
interviewer (ASE) read the narrative out loud to subjects
randomized to the narrative with similar speed and intona-
tion as heard in the video.

After the intervention, subjects answered the same pretest
assessments of knowledge as well as preferences about CPR
and mechanical ventilation. Subject impressions about the
study material were then queried using a Likert scale asses-
sing comfort with viewing the CPR video (or hearing the
script), its usefulness, and whether subjects would recom-
mend the information to others.

In the month immediately following testing, the research
team reviewed the electronic medical record for ACP docu-
ments. Medical records included inpatient and outpatient
physician progress notes as well as all other health care pro-
vider documentation. Documented ACP was defined as either
(1) formal AD documents generated (e.g., treatment-limiting
orders such as DNR) or (2) documented discussions about
patient wishes/perspectives for care in the setting of their
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progressive malignancy (e.g., desire to continue or decline
cancer-directed treatments, considerations of risk and benefits
of treatments, election of comfort-oriented care, etc.). This
two-component definition, rather than sole AD completion,
was chosen given the limitations of traditional ADs. The one
month posttest timeframe was chosen both to grant time to
think about the study information and as an estimate of the
timeframe in which the majority of subjects would have an-
other visit with their oncologist.

For the purposes of an exploratory, secondary outcome
measure, chart abstraction was continued monthly for each
subject past the one month posttest timeframe, until death or
six months posttest, whichever came first. Information (in-
cluding outside hospital records) was collected on timing and
aspects of further ACP documentation, number and nature of
hospitalizations, and place of death.

Statistical analysis

The sample size was powered by using AD estimated
completion rates of 25% for subjects in a narrative arm and
70% in subjects allocated to educational visual media. These
were estimates used in planning a prior video trial.17 It was
estimated that this 70% versus 25% contrast in a sample of 56
subjects (28 per arm) would result in statistical power of 80%
with a Type-I error rate of 0.01 in a v2 test.

For the primary end-point of AD documentation one
month posttest, subjects were analyzed according to inten-
tion-to-treat (including two who did not complete full testing
measures—see Figure 1). Subjects with both documented
discussions and completed ADs were counted only once to-
wards this primary data analysis. Fisher’s Exact Test was ul-
timately used for the comparison across the arms for the

Consecutive potentially eligible patients
approached for the study (N = 82)

Study discussed and consent
documents provided

Declined participation (N = 11)

Felt too ill to participate (N = 2)

Agreed to participate (N = 57)

Consented and completed
baseline measures

Ineligible for inclusion in data
analysis (already had had an
AD, discovered
after testing) (N = 1)

Narrative arm (N = 26)Video arm (N = 30)

Completed full testing
(N = 29)
Did not complete full testing
measures (too ill for testing
post-consent and then ultimately
ineligible: ADs generated
in real-time) (N = 1)

Completed full testing
(N = 25)

Did not complete full testing
measures (too ill for testing post-
consent and then ultimately
ineligible: ADs generated 
in real-time) (N = 1)

Requested additional time to
think about study and then
ultimately ineligble (ADs 
generated in real-time) 
(N = 12)

FIG. 1. Consort diagram. AD, advance directive.
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primary end-point data because of low cell counts in the
observed contingency tables. For the secondary outcomes,
data with continuous variables were compared using an
independent-sample t test assuming no equal variance. Fisher’s
Exact Test was used for secondary outcome data with discrete
variables. McNemar’s v2 test with continuity correction was
used to analyze pre- and post-intervention changes in pa-
tients’ preferences for CPR and mechanical ventilation. For
analysis of preference data, answers of ‘‘uncertain’’ were
grouped with ‘‘no’’ so as to avoid calculation errors caused by
sparse data points in the original 3X2 comparison (continuity
correction).

Results

Study participants

Eighty-two potentially eligible patients were approached
(see Figure 1) between July 27, 2010, and May 20, 2011. No
subjects were ineligible on the basis of mental incapacity.
Eleven of the approached patients (13%) were potentially
eligible but declined participation, the most common reason
for declining being not wanting to discuss the study topics. A
total of 57 participants were consented and randomized
(70% of the 82 total approached). The characteristics of the
subjects who underwent testing and data analysis are shown
in Table 2. No statistical differences were found between the
arms.

AD documentation one month posttest
(primary outcome)

Rates of ACP documentation within one month posttest
(either formal ADs or documented discussions about patient
wishes) were not statistically different between the video arm
(12/30, 40%) and the narrative arm (4/26, 15%; OR = 3.6 [95%
CI: 0.9–18.0], p = 0.07) (see Figure 2). The ADs were all DNR
orders. The content of the majority of documented conversa-
tions was patients either declining life-sustaining interven-
tions, or otherwise needing to think more about end-of-life
wishes before deciding. The majority of conversations were
documented by physicians, the minority by other providers
(e.g., social workers).

Knowledge scores

There were no differences between the mean pretest CPR
knowledge scores (correct answer score range, 0–6) between
the video and narrative arms, respectively (3.4 and 3.4,
p = 0.783; 95% CI: - 0.6–0.8). Knowledge scores increased
significantly in both arms after the intervention ( p < 0.001;
95% CI: 1.2–2.1 in the video arm and p < 0.001; 95% CI: 0.9–1.9
in the narrative arm) but were not different across the two
arms posttest (4.9 and 4.9, p = 0.746; 95% CI: - 0.9–0.6).

Preferences for CPR and mechanical ventilation

In the video and narrative arms, respectively, there were no
statistical differences in subjects’ pretest preferences: 42% and
20% ( p = 0.121) for CPR; 28% and 12% for mechanical venti-
lation ( p = 0.317).

In the video and narrative arms, respectively, there were no
statistical differences in subjects’ posttest preferences: 17% and
16% ( p = 0.614) for CPR; 21% and 12% for mechanical venti-
lation ( p = 0.683).

Figure 3 illustrates the changes in preference from pre- to
posttest: preferences for CPR changed significantly in the vi-
deo arm (24% no longer wanted CPR and 0% became inter-
ested in CPR; v2 = 5.1, p = 0.023) but not in the narrative arm
(v2 = 0, p = 1). Preferences regarding mechanical ventilation
did not change from pre- to posttest in the video arm (v2 = 0.5,
p = 0.480) or in the narrative arm (v2 = 0, p = 1).

Subject impressions and tolerability
of study information

The study information was well received by subjects in
both arms (see Table 3). Subjects in both the video and nar-
rative arms, respectively, reported the CPR information to be
‘‘very helpful’’ (48%, 48%), ‘‘very comfortable’’ to receive
(69%, 68%), and ‘‘definitely’’ or ‘‘probably’’ recommended to
other people facing similar health care decisions (86%, 96%).
There were no adverse events reported in either group.

Longitudinal patient outcomes

Outcomes until six months posttest or death, whichever
occurred first, are shown in Table 4. More deaths occurred in

Table 1. Knowledge Assessment Questions Used Pre-Intervention and Post-Intervention in Subjects

in Both the Narrative and Video Arms (Score Range, 0 to 6)

Item Statement Correct answer

1 True or false: Cardiopulmonary resuscitation or CPR is a medical procedure that
is done on patients whose heart stops beating in an attempt to restart their heart.

True

2 True or false: Most advanced cancer patients that get CPR in the hospital survive
and get to leave the hospital.

False

3 True or false: Most advanced cancer patients who survive CPR and being placed
on a breathing machine have very few complications from these procedures.

False

4 True or false: When patients are on a mechanical ventilator, they are able to speak
and eat on their own.

False

5 True or false: Once you tell your doctor what kind of medical care you want if your
cancer becomes very advanced, you cannot change your wishes in the future.

False

6 Multiple choice: How many advanced cancer patients that get CPR in the hospital
survive and get to leave the hospital?

c)

a) Almost all (more than 90%)
b) About half (about 50%)
c) Very few (less than 10%)
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the video arm compared to the narrative arm (20 [67%] versus
9 [35%]; OR = 3.7 [95% CI: 1.1–13]), and more patients died in
hospice settings in the video arm (16 [53%] versus 7 [27%])
(see Table 4). Fifty-two percent of all subjects died by study
end, the majority receiving hospice care.

Discussion

This pilot randomized trial of an educational CPR video in
subjects with progressive exocrine pancreas and hepatobiliary
cancers demonstrated a statistical trend in the one month
posttest towards more ACP documentation (AD or docu-
mented discussions with medical providers) compared to a

narrative. The interventions in both arms were well received
and improved subject knowledge about CPR and mechanical
ventilation. The video changed subject preferences for CPR,
whereas the narrative did not. The significance of the higher
death rate and more deaths in hospice, both observed in the
video arm, is unclear. These secondary data are solely ex-
ploratory in nature. However, they suggest that video
decision-making tools may have effects on patient care, and
that these effects may last months after viewing.

We view the trend towards statistical significance for
higher one month posttest ACP documentation in the video
arm as suggestive of a clinical signal of enhanced discourse
between patient and physicians, a phenomenon which to our

Table 2. Baseline Demographics of Subjects in Video and Narrative Arms

Demographic (available at time of consent) Video (N = 30) Narrative (N = 26)

Age (mean age in years, range) 64.8 (29–81) 65.9 (49–86)
Gender

Male 15 (50%) 14 (54%)
Malignancy type

Exocrine pancreas Carcinoma 23 (77%) 21 (81%)
Ampullary carcinoma 2 (7%) 0 (0%)
Gall bladder carcinoma 1 (3%) 1 (4%)
Cholangiocarcinoma 3 (10%) 2 (8%)
Hepatocellular carcinoma 1 (3%) 2 (8%)

Mean ECOG Performance Status (range) 1 (0–2) 1 (0–3)

Demographic (available at time of testing) Video (N = 29) Narrative (N = 25)

Education
Grade school 2 (7%) 0 (0%)
High school 3 (10%) 4 (16%)
College 14 (48%) 15 (60%)
Postgraduate 10 (35%) 6 (24%)

Race
White 20 (69%) 15 (60%)
Asian 3 (10%) 6 (24%)
Black 1 (3%) 2 (8%)
Other 5 (17%) 2 (8%)

Religion 4 (14%) 5 (20%)
Catholic 13 (45%) 10 (40%)
Protestant 2 (7%) 1 (4%)
Other Christian 1 (3%) 1 (4%)
Jewish 8 (28%) 7 (28%)
Muslim 2 (7%) 0 (0%)
Other 3 (10%) 6 (24%)

Attendance at religious services
Never 3 (10%) 4 (16%)
Once monthly 16 (55%) 14 (56%)
Twice monthly or more 10 (35%) 7 (28%)

Marital status
Married/partnered 22 (76%) 17 (68%)
Widowed 2 (7%) 2 (8%)
Never married 4 (14%) 3 (12%)
Divorced 1 (3%) 3 (12%)

Family history of cancer 22 (76%) 19 (56%)
Close with someone with advanced cancer 18 (62%) 15 (60%)

If Yes, was the subject with that person during last month of life? 14Y, 4N 12Y, 3N
If Yes, was the subject with that person during last week of life? 15Y, 3N 13Y, 2N

Prior discussions about wishes at end-of-life 12 (41%) 16 (64%)

No statistically reliable difference was found across the two groups in any of the variables.
ECOG, Eastern Cooperative Oncology Group.
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knowledge, has not previously been demonstrated. Our prior
studies have illustrated that more broadly educational visual
media are similarly palatable and effective in enhancing
knowledge and elucidating care preferences consistent with
patient wishes,17,18 but until this study (as well as a multisite
companion study primarily examining patient preference22)
had not utilized a video focusing on CPR. Unlike our com-
panion study22 and the existing literature, this study was

unique in prospectively examining the clinical effects of video
education on documented patient-physician communication.
Independent of knowledge (which increased posttest in both
arms) and preference (which changed for CPR but not me-
chanical ventilation, a finding itself which requires further
consideration, i.e., what underlies the differential perception
and preferences regarding CPR versus mechanical ventila-
tion), it is possible that video, over verbal information, leaves

FIG. 2. Subject ADs and/or ACP conversations documented in the medical record one month posttest (primary outcome).
AD, advance directive.

FIG. 3. Changes in pre- and posttest preference for CPR and mechanical ventilation.
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a potent impression that drives patients to initiate with cli-
nicians discourse about ACP, the details of which are ulti-
mately documented.

The fact that the study design lacked physician prompts at
follow-up visits further suggests the power of such patient
education tools. Our results are also in keeping with nonvideo
studies of ACP in cancer: end-of-life discussions are associ-
ated with avoidance of CPR near death, as well as earlier
hospice referrals.29,30 This suggests that patients with better
understanding of CPR and its likely outcomes tend to choose
less intensive medical care at the end of life, which is consis-
tent with our findings.

The lack of statistical significance seen in our primary
outcome results might indicate no true intervention arm effect
(after all, posttest knowledge was similarly higher in both
arms, whereas in our group’s other randomized cancer
studies,18,22 knowledge increased more in the video arm) but
otherwise might be explained by the AD estimates from
which we powered the study. In retrospect, using estimated
AD prevalence figures from a study with dementia subjects
(25% in the narrative arm compared to 70% in the video
arm)17 was suboptimal for our ambulatory cancer population,

which has far fewer ADs documented relative to the dementia
population. In a study examining the characteristics of DNRs
in all patients seen at MSKCC between 2000 and 2005, the
yearly prevalence of DNRs in the entire population was ap-
proximately 10%.31 While the prevalence was between 80%
and 90% for patients who died at MSKCC, DNR completion
most often occurred the day the patient died.31 This is also
consistent with a cohort of 1186 consecutive advanced pan-
creas cancer patients at the Mayo Clinic, wherein only 15%
had an AD as part of the medical record.32 One additional
indication of patient wishes in the video arm (or one fewer in
the narrative arm) would have made for statistical signifi-
cance in our study.

Our study has limitations. First, the majority of the popu-
lation we studied was highly educated (which could have
factored into the apparent ceiling effect observed in the
knowledge assessment items used), Caucasian, and com-
prised a specific grouping of progressive cancers undergoing
treatment at a quaternary medical center. However, our
companion study22 broadens the generalizability of this work,
which was a small pilot study examining a specific primary
end-point and generating additional data for future

Table 3. Subject Impressions of Study Information

Video (N = 29) Narrative (N = 25) Odds ratio (95% CI) p-value1

Helpfulness of the CPR information
‘‘Very helpful’’ 14 (48%) 12 (48%) 1.01 (0.30– 3.36) 1.00

Comfort with the CPR information
‘‘Very comfortable’’ 20 (69%) 17 (68%) 1.04 (0.28– 3.84) 1.00

Recommend CPR info to others facing similar decision
‘‘Definitely’’ or ‘‘Probably yes’’ 25 (86%) 24 (96%) 0.27 (0.01– 2.95) 0.36

1Fisher’s Exact Test
CPR, cardiopulmonary resuscitation.

Table 4. Longitudinal Patient Outcomes

Outcome Video (n = 30) Narrative (n = 26) 95% Cl

# ADs before 6 mo or death 19 15 0.3–4.0 (OR = 1.3)

Median testing / AD (d) 60 72 - 94–70
Mean 76 82 - 51–39
Range 0–189 0–182 N/A

# deaths in 6 mo & location 20 (12 HH, 4 IPH, 4 IP) 9 (4 HH, 3 IPH, 2 IP) 1.1–13.0 (OR = 3.7)

Median AD / death (d) 21 20 - 20–22
Mean 35 25 - 14–33
Range 3–172 1–60 N/A

Median # discussions documented > 1 mo post 0 1 - 0.1–2.0
Mean 1 2 - 0.5–2.0
Range 0–7 0–9 N/A

Median # hospital admits 1 1 - 0.9–0.9
Mean 1 1 - 0.5–1.0
Range 0–4 0–8 N/A

Median hospital LOS (d) 5 7 - 8–4
Mean 7 10 - 3–10
Range 0–30 54 N/A

Total # ICU admissions 0 3 N/A

Total # CPR and/or MV 1 3 N/A

AD, advance directive; CI, confidence interval; CPR, cardiopulmonary resuscitation; d, days; HH, home hospice; ICU, intensive care unit;
IP, inpatient; IPH, inpatient hospice; LOS, length of stay; MV, mechanical ventilation; OR, odds ratio; N/A, not applicable.
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investigations. Second, it is possible that bias was introduced
from participating clinician individual practice and docu-
mentation styles, as well as by the lack of blinding of testing
staff. Third, 13% of the potentially eligible patients ap-
proached declined involvement in the study. However, these
patients represent the minority. Finally, chart abstraction
methodology inherently limits data objectiveness and com-
pleteness. However, randomization allocation was not visible
during abstraction, and outside hospital records were able to
be obtained for review in all necessary cases.

Conclusions

Despite these limitations, this study shows that innovative
strategies such as video educational aids are easy to use, well
received, and may enhance documented discourse between
patients and treating oncologists. This discourse rests at the
crux of the ACP process—while not proven causal herein,
discourse is likelier to impact patient care than traditional AD
documents, which are limited3,4 and therefore sometimes not
recognized or honored. The trend in our primary outcome is
therefore the subject of ongoing study and suggests that video
may assist both in the generation of ADs (which might impact
downstream care33) and may contribute in the more over-
arching and rational ACP strategy34 of outpatient physicians
helping patients and families empower themselves to make
future decisions in the most well-informed manner possible.
Moving forward, our research continues to incorporate video
educational aids and is addressing the underpinnings of in-
dividual patient values to best meet various communication
needs.

Prior Presentations

The study data was presented at the 2012 Annual Meeting
of the American Society of Clinical Oncology, and at the 2012
Annual Meeting of the International Society of Advance Care
Planning and End-of-Life Care, both this spring in Chicago,
Illinois.
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