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Abstract

Objective: Effective communication between intensive care unit (ICU) providers and families is crucial given the
complexity of decisions made regarding goals of therapy. Using video images to supplement medical discus-
sions is an innovative process to standardize and improve communication. In this six-month, quasi-experi-
mental, pre-post intervention study we investigated the impact of a cardiopulmonary resuscitation (CPR) video
decision support tool upon knowledge about CPR among surrogate decision makers for critically ill adults.
Methods: We interviewed surrogate decision makers for patients aged 50 and over, using a structured ques-
tionnaire that included a four-question CPR knowledge assessment similar to those used in previous studies.
Surrogates in the post-intervention arm viewed a three-minute video decision support tool about CPR before
completing the knowledge assessment and completed questions about perceived value of the video.
Results: We recruited 23 surrogates during the first three months (pre-intervention arm) and 27 surrogates during
the latter three months of the study (post-intervention arm). Surrogates viewing the video had more knowledge
about CPR ( p = 0.008); average scores were 2.0 (SD 1.1) and 2.9 (SD 1.2) (out of a total of 4) in pre-intervention and
post-intervention arms. Surrogates who viewed the video were comfortable with its content (81% very) and 81%
would recommend the video. CPR preferences for patients at the time of ICU discharge/death were distributed
as follows: pre-intervention: full code 78%, DNR 22%; post-intervention: full code 59%, DNR 41% ( p = 0.23).

Introduction

Shared decision making in the intensive care unit (ICU)
is a challenging endeavor due to the number of medi-

cal interventions available, and to the difficulty in prog-
nosticating the success of these interventions in the face of
much uncertainty.1,2 Reliance on surrogates to make highly
preference-sensitive decisions that are consistent with the
wishes of patients is an important but challenging feature of

the decision making process.3,4 Effective communication be-
tween critical care providers and surrogates, who are often
family members, is a critical ingredient to informed decision
making regarding goals of care, including whether or not to
pursue cardiopulmonary resuscitation (CPR) in the intensive
care unit (ICU).5

Interventions to alter clinicians’ communication behavior
are labor intensive and difficult to implement and sustain on a
large scale. Several well-conducted, multicenter trials that
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sought to improve communication with families have had no
effect on patient or family outcomes, length of stay, or re-
source use.6–9 Innovative interventions to improve under-
standing and better inform decision making between critical
care providers and surrogates may help allay these present
gaps in communication.

Video decision support tools represent an innovative and
powerful tool to better inform the decision making process in
the ICU by standardizing and improving communication be-
tween providers and surrogates. Decision support tools have
been well established as an effective means of helping patients
make informed decisions that are consistent with their values.10

There is a growing body of work exploring the use of video
decision support tools to educate patients and their families
about life-prolonging interventions. A video decision support
tool is not meant to substitute for conversations with patients’
physicians, but to enhance them. For example, among patients
with cancer and dementia, when compared to verbal com-
munication alone, patients who viewed videos were more
knowledgeable about their options, more certain of their de-
cisions, and more likely to avoid life-prolonging interventions
if the predicted success rate were low.11–15 To the best of our
knowledge, video decision support tools have not been intro-
duced to the critical care setting to improve communication
and better inform decision making.

Almost all surrogates of critically ill patients are asked to
establish goals of care for their loved one, including whether
their loved one should undergo CPR. Yet most people hold
misconceptions about what CPR entails and its effective-
ness.16 We hypothesized that a CPR video decision support
tool would introduce an element of standardization to the
communication process and better inform surrogates of pa-
tients admitted to the ICU about decisions surrounding CPR.
We conducted a six-month pre-post intervention study and
compared surrogates’ knowledge of CPR in the context of
usual care with surrogates’ knowledge of CPR after viewing a
CPR video decision support tool. A secondary aim was to
compare the code status of patients at ICU discharge or death.

Materials and Methods

Participants

We recruited surrogate decision makers of consecutive
patients admitted to the Massachusetts General Hospital
(MGH) medical ICU over the course of six months within the
first 72 hours of ICU admission. All patients were considered
for our study if they met the following eligibility criteria: aged
50 years of age or older, not capable of making medical de-
cisions on his/her own as determined by the medical at-
tending, presence of a family member or loved one who was
the surrogate decision maker, and likely to survive > 24h as
determined by the attending physician. Notably, as part of
standard of care, all surrogates and family members of pa-
tients in this ICU are invited to participate in family meetings
within the first 72 hours of admission.

Surrogates were required to be over the age of 21, English
speaking, and not vision impaired. Additional family mem-
bers were permitted to witness the interview or view the vi-
deo, but only the responses of the primary surrogate decision
maker were recorded and analyzed. In situations where there
was no appointed health care proxy, the medical team iden-
tified the family member acting as primary decision maker for

the patient. The majority of interviews were conducted by a
single physician ( JBM). Approval for the project was granted
by the institutional review board of MGH.

Study design

The study was a six-month, quasi-experimental, pre-post
intervention trial. A structured verbal questionnaire was de-
signed following a review of the communication and decision
making critical care literature and in consultation with experts
in intensive care and decision making. The questionnaire was
adapted from prior studies.11–15 The baseline assessment in-
cluded age, sex, self-reported race and ethnicity, religion and
intensity of religious practice, educational status, and marital
status. Surrogates provided this information for themselves
and for the patient and indicated whether the patient had
engaged in prior conversations about goals of therapy and/or
had completed any advance directives (either identified a
health care proxy and/or drafted a living will). Simplified
Acute Physiology Score (SAPS) was recorded for each patient,
and surrogates were also asked to rate their family member’s
health status just prior to admission.

Surrogates in the pre-intervention arm of the study com-
pleted a four-question knowledge assessment about CPR
similar to those that have been used in previous studies (see
Fig. 1B). Surrogates in the post-intervention arm of the study
viewed a three-minute video decision support tool about CPR,
followed by the same four-question knowledge assessment.

The knowledge measurement included four questions,
three true/false queries, and one multiple-choice item,
which were intended to measure the participants’ under-
standing of CPR and were used and validated in our pre-
vious studies (see Fig. 1B).11–15 Overall scores ranged from 0
to 4, with higher scores representing more knowledge of the
choices of medical care. Surrogates in the post-intervention
arm of our study viewed the CPR video decision support
tool before answering the knowledge questions. The three-
minute video decision support tool was shown on a laptop
computer in a private family conference room in the ICU or
in the patient’s room at the family’s request. The narrated
video depicts simulation of CPR, with compression and
shocks delivered to a mannequin by three physicians, as well
as simulated intubation during cardiac resuscitation. Ad-
ditionally, the video shows a real patient intubated and se-
dated in an ICU setting undergoing routine medication
administration by a critical care nurse. The video was de-
veloped by the investigative team with experience in video-
assisted medical decision making.

The video was vetted by an expert panel of intensivists, de-
cision making and health literacy experts, and also shown to
focus groups of patients and their families.17 Filming was per-
formed without stage directions or prompts, in order to convey
realism.18,19 Consent to film the video and for its use in research
was obtained from the filmed patients and their families.

For those participants who viewed the video, we measured
the perceived value of the video by asking subjects to rate on a
four-point scale whether they were comfortable viewing the
video, if they would recommend the video to others, and if they
found the video helpful in their understanding of their choices.

Finally, a medical chart review was performed for all pa-
tients at time of discharge from the ICU or death to ascertain
actual code status (e.g., full code or DNR).
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Analysis

The primary outcome measure was overall score on the
CPR knowledge assessment. Secondary outcome measures
included participants’ perceived value of the video as well as
CPR preferences at time of death/discharge from ICU.

Participants’ baseline characteristics were summarized
using proportions for categorical variables and means (stan-
dard deviation) for continuous variables. Differences between
pre-intervention and post-intervention groups in mean scores
of the knowledge assessment were compared with a two-
sample t-test assuming normal distribution in scores. Differ-
ences between preferences regarding CPR at time of death/
ICU discharge were compared between the pre-intervention
and post-intervention groups using Fisher’s exact tests.

All reported p values were two sided, with p < 0.05 re-
presenting statistical significance. A priori statistical calcula-
tions suggested that at least 22 surrogates in each arm would be
required for 80% power to detect differences in mean knowl-
edge scores of 2 (based on differences in knowledge scores in
prior studies). A standard deviation of 2.3 was estimated based
on prior studies; a very similar six-item knowledge assessment
score had a standard deviation of approximately 1.3 and higher
standard deviation would be expected on this instrument with
fewer items. Data were analyzed using statistical software SAS
(SAS version 9.3; SAS Institute, Inc., Cary, NC).

Results

Participants

A total of 39 surrogates met eligibility criteria and were
approached to participate in the pre-intervention arm, and 42
surrogates met eligibility criteria and were approached to
participate in the post-intervention arm of the study. The most
commonly cited reason for declining to participate was ‘‘feel-
ing overwhelmed.’’ A total of 23 (79%) surrogates participated
in the pre-intervention arm, and a total of 27 (64%) surrogates
participated in the post-intervention arm of the study. Baseline
characteristics are presented in Table 1. Most surrogate deci-
sion makers were adult children of the patient (61% and 55%),
white (88%), and well educated (84% some college and be-
yond). The population was quite ill, with about two-thirds of
patients intubated and 22% ICU mortality in both groups.
Differences between the two groups at baseline (including
SAPS score) did not reach statistical significance.

Outcomes

Primary outcome, CPR knowledge assessment.
Surrogates who viewed the video had more knowledge about
CPR ( p = 0.008) compared to surrogates who did not view the
video. Average knowledge scores were 2.9 (1.2 SD) and 2.0
(1.1 SD) in post-intervention and pre-intervention arms re-
spectively ( p = 0.008). Surrogates in both groups had similar
responses to question 1, but differed with respect to the re-
maining questions. (see Fig. 1A.)

Secondary outcomes, comfort with video. The video
was highly acceptable to the participants: 25 (93%, 95%CI:
76%–99%) were either ‘‘very’’ or ‘‘somewhat’’ comfortable
watching the video; 22 (81%, 95% CI: 67%–96%) would
‘‘definitely’’ or ‘‘probably’’ recommend the video to other
surrogates; and 18 (67%, 95% CI: 49%–84%) found the video
either ‘‘very’’ or ‘‘somewhat’’ helpful.

CPR preferences at death/ICU discharge. CPR pref-
erences for patients between the two arms of the study at time
of ICU discharge or death differed, though did not reach
statistical significance ( p = 0.23). Based on chart review, 78%
of surrogates in the pre-intervention arm decided that their
family member would want to be full code, and 22% indicated
that their family member would not want to be resuscitated.
Among surrogates in the post-intervention arm of the study,
59% decided that their family member would want to be full
code, and 41% indicated that their family member would
prefer to be DNR (see Fig. 2).

Discussion

The use of a video decision support tool to supplement goals
of therapy discussions regarding CPR is an innovative way to
enhance communication between health care providers and
patients’ families in the critical care setting. When surrogate
decision makers for critically ill adults viewed a video about
CPR, their knowledge of CPR was superior to those who had
not viewed the video. Overwhelmingly, surrogates felt com-
fortable viewing the video and would recommend the video to
others. Our study was not powered to detect a difference in the
secondary endpoint of code status. Accordingly, it is unclear if
the improved knowledge of CPR practices and outcomes cre-
ated by the video will impact surrogate decision making, and if
so, if the decisions will be more aligned with patient preferences.

Effective communication between providers and surro-
gates regarding CPR is both challenging and critical for in-
formed decision making in the ICU setting.1–4 There is
evidence that surrogates’ knowledge of intensive care, and
their understanding of their family members’ preferences,
even when there have been explicit conversations about ad-
vance care planning, is poor.20,21 Standardization of many
critical care interventions has been demonstrated to improve

Table 1. Study Population

Pre-intervention
arm

Post-intervention
armSurrogates

N 23 27

Relationship to patient
Spouse, N (%) 5 (22) 8 (30)
Child/child-in-law, N (%) 14 (61) 15 (55)
Other, N (%) 4 (17) 4 (15)

Age, mean (SD) 51 (14) 57 (10)
Female, N (%) 17 (74) 15 (56)
White, N (%) 20 (87) 24 (89)
College education

or higher, N (%)
20 (87) 22 (81)

Patients

N 23 27

Patient age, mean (SD) 71 (12) 71 (10)
Female, N (%) 10 (43) 13 (48)
SAPS, mean (SD) 68 (15) 70 (15)
SAPS, % mortality (SD) 50 (24) 54 (26)
Intubated patients, N (%) 16 (70) 18 (67)
Died before ICU

discharge, N (%)
5 (22) 6 (22)

SAPS, Simplified Acute Physiology Score.
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outcomes.22 Standardizing processes to improve provider-
family communication may also lead to improvements in the
decision making process in the ICU setting. Video decision
support tools can augment existing communication between
the ICU team and surrogates of critically ill patients by pro-
viding standardized information that is critical for informed
decision making in a format that is easy for surrogates to un-
derstand. Improving knowledge about CPR empowers surro-
gates by increasing their understanding of the implications of
particular choices and decisions they make on behalf of their
critically ill family members. Our study builds upon prior
studies of video decision support tools for decision making
regarding goals of therapy.11–15 Prior work using videos em-
phasized the impact of video decision support tools on pref-
erences of care in patients with advanced cancer and older
patients in the outpatient setting who were making hypothet-
ical decisions. The present study extends this work by using
video in the critical care setting with surrogates who are ac-
tually making decisions about the medical care of their family
member. These findings also suggest the potential for the CPR
video to inform the surrogate’s own end-of-life preferences.

Our study has several important limitations. First, while
the video was shown to surrogates actually making decisions,
it was not incorporated into the family meetings, thus was
excluded from real-time clinical decision making with the
primary medical team, denying us the opportunity to isolate
the effect of the video upon choices recorded in the medical
record. Our priority during this first study of a video support
tool in the critical care setting was to explore whether such a

video would be palatable for surrogates. Second, the timing of
showing the video may not have been optimal. While surro-
gates are often asked to make decisions about potentially life
prolonging therapy upon patients’ arrival to the ICU and may
benefit from early educational interventions, they are not
consistently at the bedside within the first hours of admission.
We chose a 72-hour period for recruitment knowing that it is a
period of time when goals of therapy are frequently discussed
during required initial family meetings with the ICU teams.
Third, the knowledge assessment had only four questions.
Additional items would demonstrate more nuanced differ-
ences in types of knowledge deficits between groups, for ex-
ample, by more directly asking about level of functionality/
discharge disposition after CPR, and types of complications.

Fourth, video can introduce bias depending on the per-
spective of those creating the video.23 To minimize this pos-
sibility, significant input was solicited from intensivists,
ethicists, and palliative care providers. Fifth, our sample was
mostly white, and well-educated. The results may not be
generalizable to other groups and geographies. Finally,
viewing a video does not guarantee harmonization between
surrogate decision making and patient wishes; while it would
be optimal for surrogates and patients to view a video about
goals of therapy together, when patients are well, it is not
always possible. Patients were followed until death or ICU
discharge only; following patients and decisions over a longer
period of time, i.e., 6 or 12 months, might have allowed us to
explore the impact upon family decision making and on time
to treatment withdrawal.

FIG. 1. Panel A. Responses to CPR knowledge assessment by study arm. Panel B. Knowledge assessment questionnaire.
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Now that we have demonstrated feasibility, acceptability,
and effectiveness of the video decision support tool in the
medical ICU, larger, randomized trials in medical and other
ICUs (surgical, cardiac) will study the value of incorporation
of the video into real-time clinical decision making, for further
assessment of

� impact upon decision making
� variation by surrogate levels of experience
� consistency and duration of surrogate choices over time
� outcomes important to surrogates (e.g., satisfaction,

emotional distress)
� outcomes important to the health care system (e.g., use

of nonbeneficial resources)

Using video to explore other important possibly life-
prolonging therapeutic decision branch points (i.e., renal re-
placement therapy, tracheostomy, percutaneous endoscopic
gastrostomy), and refining video content to include more
contextual information (i.e., about critically ill end-stage
cancer patients) may be helpful to surrogates and health care
providers. Racial disparities have been observed in goals of
therapy decision making in the ICU.24 Video decision support
tools in the outpatient setting have been demonstrated to

eliminate disparities in preferences, and can be explored in the
ICU setting as well. In the future it will also be important to
explore the impact of a video decision support tool over time
upon communication practices in the ICU in general, among
trainees, nurses, physicians, etc. – not only as it relates to end-
of-life decision making. Finally, it will be important to deter-
mine which surrogate populations are most likely to benefit
from the video medium and how the video may be used for
critically ill patients making their own decisions.

Conclusion

A video decision support tool about CPR was successfully
utilized in an adult MICU and demonstrated improvement in
surrogate comprehension about CPR, and importantly, a high
level of comfort with visual representation of CPR, paving the
way for future use of this important communication method.
The overall goal is to better educate surrogates, to empower
them, and to improve their ability to participate in the shared
decision making process and make more informed decisions,
in keeping with the patient’s values.
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