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Abstract Improved resuscitation methods and advances in
critical care have significantly increased the survival of
patients presenting with devastating brain injuries compared
to prior decades. After the patient’s stabilization phase,
families and patients are faced with “goals-of-care” deci-
sions about continuation of aggressive intensive care unit
care or comfort care only (CMO). Highly varying rates of
CMO between centers raise the question of “self-fulfilling
prophecies.” Disease severity, the physician’s communica-
tion and the family’s understanding of projected outcomes,
their uncertainties, complication risks with continued care,
physician bias, and the patient’s and surrogate’s wishes and
values all influence a CMO decision. Disease-specific deci-
sion support interventions, decision aids (DAs), may remedy
these issues in the neurocritical care unit, potentially leading
to better-informed and less-biased goals-of-care decisions in
neurocritically ill patients, while increasing decision
knowledge, confidence, and realistic expectations and
decreasing decisional conflict and regret. Shared decision-
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making (SDM) is a collaborative process that enhances
patients’ and proxies’ understanding about prognosis,
encourages them to actively weigh the risks and benefits of a
treatment, and considers the patient’s preferences and values
to make better decisions. DAs are SDM tools, which have
been successfully implemented for many other conditions to
assist difficult decision-making. In this article, we summa-
rize the purposes of SDM, the derivation of DAs, and their
potential application in neurocritical care.
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Neurocritically ill patients with devastating neurological
injuries most commonly die after withholding aggressive
ICU care and shifting toward comfort care only (CMO)
[1-3]. This process can lead to self-fulfilling prophecies
[2, 4] and sometimes incite “clinical nihilism,” which, as
was highlighted in a review article by Hemphill and White
[5], results in withholding aggressive interventions by cli-
nicians based on the assumption that the patient is going to
die anyways. While disease severity and patient prefer-
ences and values should drive the decision to shift towards
CMO for critically ill patients, families often base CMO
decisions on physician prognostication [6], making them
subject to potential bias. To derive an estimate of a
patient’s prognosis, physicians commonly rely on point-
based prediction rules, past experiences, and personal
biases [2, 7, 8].

While disease-specific outcome models exist for the
commonly encountered diseases in the neuro-intensive care
unit (neurolCU), they may not always describe patient-
centered outcomes, such as functional neurological outcome
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after survival. In addition, the communication of prognosis is
not routinely taught during medical education, resulting in
poor or complete avoidance of communication about prog-
nosis and its uncertainties, as well as the assessment of
patient and surrogate values and preferences [9, 10].

Qualitative research studies in families of critically ill
traumatic brain injury (TBI) and all neuroICU patients
have revealed that families often feel “under-informed” by
physicians and nursing staff, partly due to mixed or biased
messages from different providers and medical services
[10-12]. Based on these studies, a higher family satisfac-
tion and involvement in critical decision-making in the
neurolCU is desirable.

Especially in patients with catastrophic neurological
injuries, prognosis can be inherently biased and skewed
toward an overly pessimistic or optimistic outlook [5]. As
an example, in patients hospitalized with severe traumatic
brain injury, recent investigations by members of the
Canadian Clinical Trials group have revealed a discon-
certingly high variability of CMO rates, ranging between
45 and 89 %, at six Canadian level I trauma centers [3];
this considerable variability was not explained by disease
severity, age, or previously diagnosed co-morbidities. In a
different study of a single Level I Trauma Center in the
U.S., high variability in CMO recommendations between
subspecialties involved in the care of patients with TBI
(Trauma, Neurosurgery, Neurocritical Care, Anesthesiol-
ogy/Surgical Critical Care) was also observed [4]. Two
independently conducted surveys of intensivists, neuro-
surgeons, and neurologists exploring determinants of
prognosis and clinical decision-making in adult patients
with severe TBI revealed a significant variation in per-
ceptions of neurologic prognosis, clinical decision-making,
and recommendations to patient’s families [4, 13]. Survey
participants were given case vignettes and asked about the
patient’s prognosis 1 year later. In the Canadian study,
approximately one-third of respondents agreed, one-third
was neutral, and one-third disagreed that the patient’s
prognosis would be unfavorable at 1 year [13]. In a survey
conducted at the U.S. Trauma Center, especially in younger
patients, some clinicians prognosticated overly pessimisti-
cally based upon data available at the time of hospital
admission [4]. Similarly high inter-hospital variability in
early DNR orders (leading to CMO status) was found in
patients after cardiac arrest [14] and intracerebral hemor-
rhage [15].

For neurointensivists, outcome prognostication is part of
our daily work because of the nature and severity of patients
admitted to neurolCUs. Therefore, the neurolCU serves as an
ideal place to pilot decision support interventions that could
improve and standardize the way prognosis and treatment
options are communicated. At the same time, because criti-
cally ill patients with brain injury may not be able to express
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their wishes, and because decisions about treatment depend
as much on a patient’s prognosis as on patient values and
preferences, it is equally important to assess these concerns
and related issues via the patients’ proxies as part of the
decision-making process [16, 17].

Such decision support interventions have been termed
“decision aids” (DAs) and are considered to be ‘“shared
decision making” tools. Shared decision-making is a col-
laborative process that enhances patients’ and their
proxies’ understanding about the disease and its prognosis,
encourages them to actively weigh the risks and benefits of
a treatment, and assesses and matches this information to
patient preferences and values, thereby decreasing deci-
sional conflict and potentially improving decision quality
and health outcomes. As two separate reviews have shown,
patients want to be informed about their health condition,
and many patients would like to participate in management
of their disease [16, 18]. Shared decision-making is a pri-
ority of the Patient Protection and Affordable Care Act of
2010 and Healthy People 2020. DAs have been success-
fully developed for many other conditions and diseases to
assist with making difficult decisions and improve
informed medical decision-making [19-21]. Examples are
the liberation from the ventilator in generally critically ill
patients with prolonged mechanical ventilation [22], dis-
charge planning for patients admitted to a general intensive
care unit (“Planning Care for Critically Ill Patients” [23] ),
diabetes (“Should I take insulin?” [24]), or menopausal
women with osteoporosis (“Healthy Bones” [25]).

Findings from the Cochrane Collaborative review of 86
randomized trials of DAs [19] show that they increase
knowledge of treatment options and outcome probabilities,
decision processes and quality, decrease decisional con-
flict, improve patient-practitioner communication, and
increase medication adherence in the setting of various
chronic diseases. Furthermore, and of pertinence to acute
illnesses, DAs have been shown to improve accuracy of
risk perception, increase knowledge about possible deci-
sions to be made, change decisions about undergoing
invasive procedures and elective surgery, and lead to more
realistic expectations of treatment effects on disease out-
comes. This is due in part to patients and proxies having
heightened awareness and better understanding of the risks
and benefits involved in making decisions.

Given this background, we propose that the use of vali-
dated DAs in the neuroICU for outcome prognostication and
goals-of-care decisions may offer a more streamlined and
standardized way of providing prognostication, discussing
treatment approaches and setting correct expectations, all
while limiting physician bias. In the neuroICU, these benefits
may be particularly relevant for critically ill patients with
catastrophic neurological injuries. The patient’s impaired
mental status precludes independent decision-making, and
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the surrogate is asked to make decisions on the patient’s
behalf. This introduces additional decision-making chal-
lenges and provides further opportunities for decision aids to
support patient’s values and preferences.

Several difficult areas in which DAs might be useful in
the neurolCU include making decisions about tracheos-
tomy, feeding tube placement, and implementation of Do-
not-resuscitate/Do-not-intubate orders. The most crucial
decision involves the one surrounding goals-of-care, during
which the physician asks the family or surrogate, based on
the patient’s prognosis, to decide about CMO or continu-
ation of aggressive ICU care focusing on maximal survival.
The latter commonly includes a tracheostomy with gastric
feeding tube placement to help liberate the patient from the
ventilator, followed by rehabilitation or admission to a
nursing home. A DA, which supplements rather than
replaces counseling by physicians, could be used to
enhance patients’ and proxies’ understanding about prog-
nosis [17] derived from validated prognostication models
by illustrating statistical probabilities and uncertainties of
outcome, (as well as potentially required surgical proce-
dures) in a graphical and practical way. Visual aids,
including the use of cartoons, symbols, photos, or videos,
may play a large role in ensuring proper understanding of
medical terms. For example, video DAs have been shown
to effectively help patients and proxies [26] in making
more informed decisions about end-of-life care and car-
diopulmonary resuscitation in patients with dementia [27],
advanced heart failure [28], cancer [29, 30], and critically
ill patients with pulmonary disease [31]. Difficult treatment
decisions are derived in concert with patient’s values and
preferences, which include their religious, cultural and
ethnic beliefs, and prior experiences.

A recent Cochrane review concluded that for a DA to be
effective and integrated into routine clinical care, it must
contain disease-specific data that are tailored to patients
and their proxies and be simple and time efficient for
physicians to use [17, 19]. To our knowledge, no DAs have
been specifically developed nor tested for use with any of
the difficult decisions commonly made in the neurolCU.

The development and validation of DAs can be complex.
An internationally approved set of criteria to determine the
quality of patient DAs have been published by the Interna-
tional Patient Decision Aid Standards (IPDAS) Collaboration
[32] and should be rigorously applied to any newly developed
DA. A toolkit for DA development [33] as well as large reg-
istries of existing DAs can be viewed online at the Ottawa
Hospital Research Institute [21] and the Dartmouth-Hitch-
cock Center for Shared Decision-making [34].

The use of DAs could provide great benefit to critically
ill patients in neurolCUs. When we extrapolate objectives
previously achieved by DAs involving other diseases, such
as cancer [19], to potential future DAs in the neurolCU, we

see several likely benefits. Improved patient outcomes can
be expected through better understanding of projected
outcomes and risks, reduced decisional conflict, better
quality decision-making processes with potentially reduced
lengths-of-stay and costs (via more rapid transitions to
either rehabilitation facilities or hospice), overall improved
quality of care, and possibly limited physician bias. The
development and implementation of disease-specific DAs
in the neurolCU will enhance the ability of physicians with
varying experience to more neutrally and objectively
prognosticate and discuss treatment options while also
eliciting patient’s values and preferences. A neurolCU DA
would be a standardized prognostication tool that is pub-
licly available for all, simple to use, easy to understand,
timesaving for the physician, and applicable during rounds
or family meetings.
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