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Abstract

Determining effective decision support strategies that enhance quality of end-of-life decision-
making in the intensive care unit is a research priority. This systematic review identified
interventional studies describing the effectiveness of decision support interventions administered
to critically ill patients or their surrogate decision-makers. We conducted a systematic literature
search using PubMed, CINAHL, and Cochrane. Our search returned 121 articles, 22 of which met
the inclusion criteria. The search generated studies with significant heterogeneity in the types of
interventions evaluated and varied patient and surrogate decision-maker outcomes, which limited
the comparability of the studies. Few studies demonstrated significant improvements in the
primary outcomes. In conclusion, there is limited evidence on the effectiveness of end-of-life
decision support for critically ill patients and their surrogate decision makers. Additional research
is needed to develop and evaluate innovative decision support interventions for end-of-life
decision-making in the intensive care unit.
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For many Americans, an admission to an intensive care unit (ICU) marks the advancement
of a chronic condition and the need for end-of-life decision-making. Although an increasing
number of Americans wish to die at home, one out of five Americans die while receiving
life-sustaining care in an ICU (Curtis, Engelberg, Bensink, & Ramsey, 2012; Institute of
Medicine, 2015; Kahn et al., 2015). The ICU has progressively become the apex of life-
sustaining and end-of-life care. However, patients, their families, and critical care clinicians
have a limited evidence base on how to effectively provide decision support to critically ill
patients and their families faced with end-of-life healthcare decisions.
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State of Science: End-of-Life Decision-Making in the ICU

With such a high occurrence of cognitive impairment and grim outcomes that preclude the
critically ill patient from participating in their own healthcare decisions, the onus of
healthcare decision-making often falls on the patient’s family or close friends. These
individuals are commonly referred to as surrogate decision makers (SDMs). However,
serving as an SDM can prove difficult for several reasons. First, prior studies show that the
elicitation of preferences through advance directives is a barrier to end-of-life decision
making because only 10% of patients admitted to the ICU possess advance directives
(Tillyard, 2007). In addition, recent data indicates that approximately 70% of community-
dwelling adults possess advance directives, but their effectiveness in promoting shared
decision-making is questionable (Silveira, Kim, & Langa, 2010). Nevertheless, when patient
preferences are known, the process of making these critical decisions is profoundly
burdensome on the SDM; surrogates require a high degree of emotional and informational
support (Braun, Beyth, Ford, & McCullough, 2008; Nelson, Kinjo, Meier, Ahmad, &
Morrison, 2005; Wendler & Rid, 2011). To feel supported, SDMs need to believe the patient
is receiving appropriate care, see the patient on a regular basis, and receive frequent, honest
updates from the patient care providers (Jacob et al., 2016; Obringer, Hilgenberg, & Booker,
2012).

Making healthcare decisions for a decisionally impaired, critically ill patient can have long-
standing consequences for SDMs and patients, especially when the SDMs’ decisional needs
are unmet. SDMs are asked to make complex, preference-based healthcare decisions which
often evokes strong feelings of uncertainty, regret, stress, guilt, depression, and anxiety that
linger for months after the patient’s hospitalization or death (Azoulay et al., 2005; Hickman,
Daly, & Lee, 2012; Hickman & Douglas, 2011; McAdam, Fontaine, White, Dracup, &
Puntillo, 2012; Petrinec, Mazanec, Burant, Hoffer, & Daly, 2015; Wendler & Rid, 2011). In
addition, the transition of SDMs to a family caregiver role can yield negative consequences
for their physical and mental health, as this new delineation as a family caregiver and its
functions demonstrate a profound burden (Schulz & Sherwood, 2008). Furthermore, when
the emotional and decisional needs of SDMs are not sufficiently met, SDMs are likely to
experience heightened states of psychological morbidity and poor quality of decision
making that predispose patients and their SDMs to health care that is inconsistent with their
values and preferences (Institute of Medicine, 2015).

To facilitate shared decision-making and assist SDMs with the formulation of complex
healthcare decisions, scientists and clinicians have spent the last two decades developing
decision support interventions. Decision supportis defined as a process that prepares
individuals and promotes an environment that facilitates informed decision-making (Murray,
Miller, Fiset, O’Connor, & Jacobsen, 2004; O’Connor et al., 1998). Often, decision support
is provided in the form of decision aids, which are “defined as interventions designed to help
people make specific and deliberative choices among options (including the status quo) by
providing (at the minimum) information on the options and outcomes relevant to a person’s
health status” (O’Connor, Bennett, & Stacey, 2009). Thus, decision aids can serve as a
promising method to provide decision support to SDMs who are faced with authorizing
decisions related to life-sustaining preferences. Per White (2011), to optimize decision-
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making amongst SDMs, the clinical team must be effective communicators, accepting,
supportive, and embedded in a system that promotes prompt and consistent multi-
disciplinary communication. Furthermore, White (2011) describes the ideal SDM as an
individual who can regulate his or her emotions and comprehend the medical situation
appropriately to authorize decisions that align with the patient’s values. Past decision
support interventions have modified the healthcare team and/or process of providing
decision support; however, these studies report mixed outcomes, failing to consistently
provide benefit to patients and/or families. (Azoulay et al., 2002; Burns et al., 2003; Connors
et al., 1995; Daly et al., 2010; Lilly et al., 2000).

In response to reviews of the extant literature by Scheunemann and McDevitt (2011) and
Nelson, Bassett, Boss, and Brasel (2010), Aslakson, Cheng, and colleagues (2014) provided
a rigorous systematic examination of palliative care interventions within the ICU. In their
publication, Aslakson, Cheng, and colleagues (2014) conceptualize palliative care as the
provision of patient and family-centered care that focuses on the anticipation and alleviation
of suffering, which is a definition consistent with the National Consensus Project for Quality
Palliative Care (2004). In the ICU, palliative care is recognized as an essential component of
ICU care, regardless of diagnosis or prognosis (Aslakson, Curtis, & Nelson, 2014; Nelson et
al., 2011). Although palliative care is often a component of end-of-life care within the ICU,
the reverse is not always the case. Furthermore, a recent statement from the Task Force of
the World Federation of Societies of Intensive and Critical Care Medicine highlights the
unique challenges posed by the geographical, societal, and cultural differences regarding
end-of-life care around the world and encourages relevant stakeholders and thought-leaders
to “develop national guidelines and recommendations within each country” (Myburgh et al.,
2016). Therefore, a focused systematic review of existing decision support interventions
designed for ICU patients and their family members is warranted.

Thus, the purpose of this article is to present a synthesis of the theoretical and
methodological attributes of decision support interventions targeting SDMs of the critically
ill at the end of life. The results of this systematic review of the literature are intended to
inform the conceptualization of future decision support interventions and clinical trials in
this field of science.

This study is designed as a systematic review of the relevant literature on end-of-life
decision support interventions for critically ill adult patients and their surrogate decision
makers. The study eligibility criteria, search strategy, and data extraction plan were
determined a priori. The Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement was used as a template in the organization of this systematic
review (Liberati, Altman, & Tetzlaff, 2009).
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Study Eligibility
Inclusion criteria—Studies that were included in this systematic review: (1) included
subjects (e.g., critically ill adult patients (aged >18 years) or surrogate decision makers), (2)
had a quasi-experimental or experimental design, and (3) evaluated an end-of-life decision
support intervention to improve outcomes of critically ill patients or their surrogate decision
makers. We defined end-of-life decision support interventions as any information,
communication, or psychological support interventions delivered to patients or their
surrogate decision makers aimed to improve the quality of their decision-making while in
the ICU.

Exclusion criteria—Studies that met the following criteria were excluded from this
review: (1) were systematic reviews or had a qualitative or descriptive research design, (2)
did not involve critically ill adults or their surrogate decision makers, (3) were not published
in English, or (4) not available as a full-text publication.

Search Strategy

This review of the literature sought to identify evidence-based interventions that related to
the execution or support of decision-making in the ICU. A methodical search was conducted
in December 2015 of the following databases: PubMed, the Cumulative Index to Nursing
and Allied Health Literature (CINAHL), and the Cochrane Library. Using a consistently
comprehensive search strategy, the terms “intensive care unit,” “adult,” and “decision-
making” were mapped toward their respective Medical Subject Heading (MeSH) and
CINAHL heading; furthermore, for the PubMed and CINAHL databases, the root “interven”
was truncated and included within the database search with the Boolean operator “AND.”
Within the Cochrane Library, the MeSH phrases “decision-making” and “intensive care
units” were searched. Our search of the Cochrane databases did not yield any relevant
reviews. Our search strategy did not initially limit articles by language, geographic location,
publication type, or publication date to ensure a thorough representation of the extant
literature. An ancillary hand search of the initial articles’ reference lists included within the
final review and secondary reference lists of prospectively discovered articles was completed
to minimize selection bias and yield a thorough query of the relevant articles.

Study Selection and Data Extraction

Author Pignatiello conducted the initial query of the research databases. Ancillary reference
and abstract reviews of primary articles were then conducted by Pignatiello, Hickman, and
Hetland to ensure a thorough, unbiased representation within the finalized manuscript list.

Results

Search Results

Our search strategy (Figure 1) yielded 121 studies: 105 (87%) studies were extracted from
PubMed and 16 (13%) were recovered from the CINAHL. Of the 16 studies generated from
the CINAHL, eight were duplicates from the original PubMed query. Of the 113 available
manuscripts, 13 met our initial inclusion criteria. In addition to the 13 primary studies
identified within the initial query, nine additional manuscripts were identified through title
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and abstract screening of primary article reference lists as eligible studies for this review. In
total, 22 publications met our inclusion and exclusion criteria. One study (Connors et al.,
1995) yielded multiple publications subanalyzing the data set; however, only the primary
publication summarizing the overall discoveries of the study was included within this
review.

Of the 100 excluded manuscripts from our primary literature search, 68 (68%) were
excluded due to lack of experimental design; of these 68, five implemented a qualitative
research design (7%) and three (4%) implemented a retrospective design. The remaining 16
(16%) were studies involving pediatric populations, seven did not address family decision
support or use a decision support intervention (7%), five (5%) were review articles, and four
(4%) were non-English publications.

Risk of bias assessment—Consistent with parameters relevant to the conduct of a
systematic review, a risk of bias assessment was performed for the included studies. Using
guidelines discussed within the Cochrane Handbook for Systematic Reviews of Intervention,
the authors (Pignatiello, Hickman) evaluated each of the included studies and report the risks
of bias within each study in Table 3 (Higgins & Green, 2011).

Description of End-of-Life Decision Support Interventions

Research design—The studies included in this review (Table 1) were heterogeneous in
design. Six studies were randomized prospective studies (Azoulay et al., 2002; Char, Evans,
Malvar, & White, 2010; Connors et al., 1995; Lautrette et al., 2007; Schneiderman et al.,
2003; Wilson et al., 2015). Connors et al. (1995) conducted a two-phase study: Phase 1 was
a prospective observational study, whereas Phase 2 was a cluster randomized controlled
clinical trial. The remaining 16 studies were quasi-experimental and included study designs
such as comparative cohort and single-arm interventional. No studies incorporated blinding
of involved personnel or outcome evaluators.

Setting—All studies except for Lautrette et al. (2007) were completed within the United
States. Seven studies were held within medical ICUs (MICUs), three were held within
surgical ICUs (SICU), two studies were held within a neurological ICU (NeurolCU), six
studies were held between a combination of MICU, SICU, NeurolCU, and/or cardiac ICU,
and five studies did not specify the type of ICU in which the study was held. Thirteen
studies were implemented in a single hospital ICU, while the remaining studies were
conducted in multiple ICUs; seven of these studies were conducted in at least two different
hospital systems.

Study population—Study quality was heterogeneous with respect to participants. Fifteen
of the 23 studies had a sample population greater than 100 participants. Age of patients in
the study ranged from 39-73 years (Cox et al., 2012; Mosenthal et al., 2008); 34—66% of the
patients were male (Kodali et al., 2014; Shelton, Moore, Socaris, Gao, & Dowling, 2010)
and ICU length of stay (LOS) ranged from 4-213 days (Campbell & Guzman, 2003; Kodali
et al., 2014). Family members’ age ranged from 44—70 years (Cox et al., 2012); 26-77%
were female (Azoulay et al., 2002; Lautrette et al., 2007); and these family members were
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either the spouse (36-50%) or child (25-61%) (Azoulay et al., 2002; Lautrette et al., 2007,
McCannon et al., 2012; Wilson et al., 2015). The reviewed studies used multiple criteria for
eligibility. These criteria included enrolling all patients/family members receiving care in an
ICU (Burns et al., 2003; Char et al., 2010; Daly et al., 2010; Kaufer, Murphy, Barker, &
Mosenthal, 2006; Kodali et al., 2014; Lamba, Murphy, McVicker, Smith, & Mosenthal,
2012; Lilly et al., 2000; Mosenthal et al., 2008), enrolling subjects who met a established
length of time for LOS or mechanical ventilation (Azoulay et al., 2002; Cox et al., 2012;
Daly et al., 2010; Dowdy, Robertson, & Bander, 1998; Hatler, Grove, Strickland, Barron, &
White, 2012; Norton et al., 2007; Shelton et al., 2010; Wilson et al., 2015), or enrolling
subjects based on certain diagnostic/prognostic criterion or an established level of patient
decisional impairment (Ahrens, Yancey, & Kollef, 2003; Campbell & Guzman, 2003;
Connors et al., 1995; Lautrette et al., 2007; McCannon et al., 2012; Schneiderman et al.,
2003).

Description of decision support interventions—Similar to the systematic review by
Aslakson et al. (2014), interventions in this review were commonly consultative or
integrative in design. Consultative studies implemented the direct assistance of a palliative
care, ethics, or social work team (Ahrens et al., 2003; Burns et al., 2003; Campbell &
Guzman, 2003; Dowdy et al., 1998; Kaufer et al., 2006; Lamba et al., 2012; Norton et al.,
2007; Schneiderman et al., 2003). These studies used a set of inclusion criteria that triggered
the initiation of consultative services to enhance patient and SDM outcomes. Integrative
studies included interventions that target the decision-making processes of critical care
clinicians, critically ill patients, and their families (Azoulay et al., 2002; Char et al., 2010;
Connors et al., 1995; Cox et al., 2012; Daly et al., 2010; Dowling & Wang, 2005; Kodali et
al., 2014; Lautrette et al., 2007; Lilly et al., 2000; McCannon et al., 2012; Shelton et al.,
2010). Integrative interventions were commonly emphasized as proactive implementation of
communication structures that assist with preference elicitation and SDM inclusion in the
decision-making process, which were achieved by the utilization of supportive teams,
pamphlets, videos, and care bundles (Table 1).

The following sections describe the evaluated outcomes and associated results of the
reviewed studies (Table 2).

Clinical Outcomes

Length of stay—Of the reviewed interventions, patient length of stay (LOS) was the most
consistently evaluated patient outcome, with more than 50% of the studies in the review
evaluating LOS as an outcome. Four studies consistently reported statistically significant
effects on both hospital and/or ICU LOS; these studies enhanced communication methods
(Ahrens et al., 2003; Kodali et al., 2014), provided proactive ethics consultations
(Schneiderman et al., 2003), or provided family members with a decision-making tool
(Hatler et al., 2012). Four studies reported mixed outcomes regarding hospital and/or ICU
LOS, with interventions using proactive support to family members through designated
communication structures (Campbell & Guzman, 2003; Lilly et al., 2000), palliative care
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consultations (Norton et al., 2007), or decision support aids (Cox et al., 2012)—these studies
demonstrated both significant and nonsignificant effects. Finally, five studies demonstrated
no significant effects on hospital and/or ICU LOS as a result of their interventions, which
included interventions that targeted family communication (Connors et al., 1995; Daly et al.,
2010; Shelton et al., 2010) and used focused family conferences to elicit patient and family
treatment preferences (Lamba et al., 2012; Lautrette et al., 2007).

Mortality—Another commonly reported clinical outcome within our review, patient
mortality, was evaluated by 30% of the studies. However, studies that evaluated the influence
of their intervention on mortality failed to yield a consistent influence. For example Daly et
al.'s (2010) and Lilly et al.'s (2000) “intensive communication structure” resulted in
statistically significant decreases in patient mortality for individuals who survived to
discharge; however, mortality within both studies was not always associated with the
patient’s acuity of illness. Alternatively, communication-based interventions by Ahrens et
al., (2003), Connors et al., (1995), and Kodali et al., (2014), as well as Norton et al.'s (2007)
and Schneiderman et al.'s (2003) proactive consultation services, failed to result in
statistically significant reductions in patient hospital and/or ICU mortality.

Mechanical ventilation days—Though not as commonly evaluated, mechanical
ventilation days (MVD) were evaluated in 13% of the studies as a metric associated with
family decision-making. The only study to significantly influence length of mechanical
ventilation was Schneiderman et al.'s (2003) use of proactive ethics consultations, which
decreased length of mechanical ventilation by 1.7 days. Conversely, Daly et al.'s (2010)
“intensive communication structure” and decision support aids from Cox et al. (2012) and
Hatler et al. (2012) resulted in a statistically nonsignificant influence on patient MVD.

Cost and resource utilization—The influence of decision support interventions on care
costs and resource utilization was evaluated by seven studies within our review. Ahrens et
al.'s (2003) proactive communication team reported a statistically significant decrease in
hospital variable direct charges per case (~$8,500), hospital variable indirect charges per
case (~$2,900), and hospital fixed charges per case (~$3,100). Furthermore, the use of
decision support interventions by Cox et al. (2012) and Hatler et al. (2012) decreased
hospital costs by $68,000 and $64,000, respectively. Subsequently, patients with multisystem
organ failure receiving comfort measures in Campbell & Guzman's (2003) proactive end-of-
life support experienced a statistically significant increase in hospital costs. The remaining
studies, which used proactive informative services (Connors et al., 1995), ethics
consultations (Dowdy et al., 1998), and family support liaisons (Shelton et al., 2010) had a
nonsignificant influence on costs of care.

Decisional Outcomes

Treatment decisions—Nearly 45% (10/23) of the studies evaluated treatment decisions.
The use of proactive support services, such as a social workers, end-of-life conferences, or
ethics consultations, yielded statistically significant effects on the focus of the patient’s care
plan, from aggressive medical treatment to medical care primarily focused on symptom
management (Burns et al., 2003; Campbell & Guzman, 2003; Dowdy et al., 1998).
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Alternatively, the use of palliative care for liver transplant patients (Lamba et al., 2012) and
end- of-life conferences along with a bereavement brochure (Lautrette et al., 2007), reported
a mixed influence of their intervention on the elicitation of treatment preferences and
transition to alternative treatment plans within each study, respectively. The remaining
interventions, which provided prognostic reports to physicians (Connors et al., 1995), a
communication structure (Daly et al., 2010), decision aids (Cox et al., 2012), and
educational CPR videos (McCannon et al., 2012; Wilson et al., 2015), had no significant
influence on the initiation of DNR orders or code status adjustment and/or treatment
preferences such as the receipt of a tracheostomy or percutaneous endoscopic gastrostomy
tube.

Care concordance—Another commonly used method to evaluate treatment outcomes
among families of critically ill patients was to evaluate the decisional or prognostic
concordance between family members and members of the healthcare team. Notably, the
SUPPORT trial (Connors et al., 1995) had no effect on physician knowledge of patient
resuscitation preferences; furthermore, the comparison of qualitative and quantitative
prognostic reports did not influence family members’ personal prognostic estimates or
enhance understanding of the physician’s prognosis, and understanding of physician’s
prognosis measurements required the family to hypothesize the assumed chance of survival
from the physician’s perspective (Char et al., 2010). However, enhancing communication
and providing family members with decision support significantly decreased family/
physician nonconsensus days (Lilly et al., 2000) and family/physician discordance related to
one-year patient outcomes (Cox et al., 2012).

Intrapersonal Factors

Family comprehension—Approximately 20% of the studies in our review evaluated
comprehension as a metric of effectiveness associated with the family decision-making
interventions. The use of decision or information pamphlets yielded significant increases in
surrogate comprehension of diagnosis, prognosis, and treatment regimen (Azoulay et al.,
2002; Cox et al., 2012). Similarly, the use of educational videos related to CPR resulted in
significant increases in surrogate CPR knowledge (McCannon et al., 2012; Wilson et al.,
2015). Cox et al., (2012), McCannon et al., (2012) and Wilson et al. (2015) used previously
validated and reliable measures of comprehension, whereas, Azoulay et al. (2002) used a
comprehension measure they had used in a prior study (Azoulay et al., 2000).

Emotional/cognitive influence—Two of the studies in this review evaluated the
influence of their decision support interventions on associated emotional or cognitive
outcomes. Family members in Cox et al.'s (2012) prolonged mechanical ventilation decision
support intervention reported a statistically significant decrease in a valid and reliable
measure of decisional conflict, yet a nonsignificant increase in physician trust. Using reliable
and valid measures, family members assigned to the intervention group of Lautrette et al.'s
(2007) study reported statistically significant decreases in symptoms of post-traumatic stress
disorder (24%), anxiety (22%), and depression (27%) at 90 days after study enrollment.
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Interpersonal Factors

Satisfaction—Approximately 25% of the studies used valid and reliable measures of
satisfaction as an associated outcome. The majority of these studies, which used various
interventions such as information leaflets (Azoulay et al., 2002), proactive social work
consultations (Burns et al., 2003), and focused family communication interventions, had
non-significant effect on satisfaction levels (Dowling & Wang, 2005; Kodali et al., 2014).
The remaining two studies reported mixed effects of the intervention on satisfaction. A
varying percentage of family members exposed to proactive palliative care reported
statistically significant higher levels of satisfaction with coordination of care (20%),
information comprehension (29%), honesty of information (24%), completeness of
information (29%), decision-making inclusion (57%), decision-making process (30%), and
amount of health care given to patient (31%) (Kaufer et al., 2006). Similarly, family
members in contact with a designated “family support liaison” reported increased
satisfaction associated with comprehension, the care the patient received, and the
compassion of the ICU team (Shelton et al., 2010).

Communication—Almost one-third of the studies in this review evaluated family
members’ perceived level of communication. The interventions yielding a statistically
significant influence on communication used proactive communication techniques (Dowdy
et al., 1998; Kaufer et al., 2006), enhanced communication through designated family
support personnel or the use of conferences (Dowling & Wang, 2005; Lautrette et al., 2007;
Shelton et al., 2010), or used a supportive decision aid (Cox et al., 2012). Alternatively,
Wilson et al.'s (2015) video simulation intervention had no influence on the patient or
family’s desire to discuss the patient’s code status and Kodali et al.'s (2014) “family
communication pathway” was not associated with an increase in family conference
occurrence. However, comparison among the differences in communication is limited by the
inconsistent use of valid and reliable measures across studies.

Discussion

This systematic review of the literature provides a focused synopsis of clinical trials that
offer decision support interventions to family members of critically ill patients. The authors
have identified 22 decision support interventions designed for family members making end-
of-life decisions for a critically ill patient. Based on the published data from these 22 clinical
trials, three main areas for future improvement in this domain of scientific inquiry have been
recognized: (a) improve scientific rigor and decrease heterogeneity of study design, (b) use
theoretical frameworks to guide intervention development and evaluation, and (c) develop a
consensus on a standardized set of patient and family outcomes sensitive to the effects of
decision support interventions delivered in this context.

The findings of this study identified a salient theme: a significant lack of homogeneity in the
research design and methods used to evaluate the effectiveness of decision support
interventions targeting family members of the critically ill. Heterogeneity in study design
and outcomes makes study comparison difficult. Overall, the rigor of design within the
reviewed studies was weak, as only six studies (Azoulay et al., 2002; Char et al., 2010;
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Connors et al., 1995; Lautrette et al., 2007; Schneiderman et al., 2003; Wilson et al., 2015)
were randomized controlled trials (RCTs). The remaining study designs ranged from
retrospective comparative cohort design to nonrandomized controlled trials. However, it is
important to note that the use of controlled trials in such a high-stake situation, such as a
decision about end-of-life care, might be considered unethical, as individuals could
potentially benefit from receiving a decision support intervention.

Of the few RCTs, measured outcomes were inconsistent; the six studies evaluated numerous
outcomes, which included comprehension, family satisfaction, decision concordance,
preference elicitation, LOS, resource utilization, family member symptoms of stress, anxiety
and depression, mortality, family member knowledge, and communication. In addition to
heterogeneity of evaluated outcomes, the inclusion criteria necessary for participation varied
substantially across studies. Some studies included family members of all patients in the
ICU, whereas other studies were more specific and determined a minimum requirement for
length of mechanical ventilation, a specific clinical diagnosis, or used the judgment of a
healthcare professional to determine appropriateness for study inclusion. Nevertheless, with
the expansive variation of inclusion criteria, study design, and outcome measurements, it is
not surprising that the outcomes across studies were inconsistent and heterogeneous.

Furthermore, no studies mentioned the development of its intervention from the use a
theoretical framework. Without the use of a theoretical framework, it is difficult to ascertain
which components of the intervention contributed to the observed outcomes and understand
why particular components of an intervention were effective or ineffective (Glanz & Bishop,
2010) Despite the limitations demonstrated by existing decision support interventions for
end-of-life decision-making in the ICU, the authors make several recommendations for
scientists and healthcare providers providing end-of-life decision support interventions to
improve outcomes for ICU patients and their family members.

To facilitate and improve study comparisons, clinicians and scientists would benefit from
using similar, if not identical, inclusion criteria for evaluation of their decision support
interventions. The majority of the studies in this review included the family members of
patients who would be categorized as chronically critically ill (CCI) (Carson, 2012). While
not universally defined, chronic critical illness syndrome is commonly identified within
individuals who survive the initial insult of acute critical illness, but fail to recover to their
pre-illness baseline (Carson & Bach, 2002; Kahn et al., 2015). Outcomes within the CClI are
especially poor, with one-year mortality rates commonly exceeding 50% (Wiencek &
Winkelman, 2010). Thus, the onset of chronic critical illness often elicits the need to clarify
preferences for care at the end of life; however, with the majority of the CCI experiencing
persistent cognitive impairment, family members are often required to authorize these end-
of-life decisions (T. D. Girard, 2012; Nelson et al., 2006; Pandharipande et al., 2013).
Therefore, to proactively support patients and families during such a trying period, Wiencek
and Winkelman (2010) recommend identifying patients who require continuous mechanical
ventilation for greater than 72 hours, as these patients are at high risk for developing the
associated sequelae of chronic critical illness.
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To further improve the evaluation of future end-of-life decision support interventions, the
authors recommend the use of consistent decision support intervention outcome metrics.
According to Murray and colleagues (2004), effective decision support elicits the
authorization of a high-quality decision resulting in a high-quality decisional outcome.
Therefore, outcomes associated with high decision quality may relate to knowledge,
expectations, preference elicitation, decisional conflict, and satisfaction with the decision
and decision-making process. Thus, outcomes associated with decision quality may include
decision-making self-efficacy, level of distress from the consequences of the decision,
decision regret, satisfaction with outcome of the decision, and the appropriate use of
resources as a result of the decision (Murray et al., 2004). The consistent use of these
outcomes when evaluating the influence of decision support interventions will allow for
subsequent improvement and tailoring of interventions to enhance the specific features
associated with decision quality and decision outcomes. Moreover, the specification and
implementation of theoretical frameworks will enhance the evaluation of future decision
support interventions.

Furthermore, aligning with recommendations set forth by a recent report from the Institute
of Medicine (2015), end-of-life decision support should be patient and family-centered; thus,
future decision support interventions should be tailored to the unique needs of the family
members involved. The authors identify a significant dearth in the current state of the
science involving end-of-life decision support interventions; they all fail to account for the
unique neurocognitive, behavioral, and emotional mechanisms that have been demonstrated
to influence decision-making (Dolan, 2002; Evans & Stanovich, 2013; Heatherton, 2011,
Lerner, Li, Piercarlo, & Kassam, 2015; Starcke & Brand, 2012). Decision-making in the
ICU is complex, eliciting unique cognitive and emotional burdens within the family
members involved in this process (Vig, Taylor, Starks, Hopley, & Fryer-Edwards, 2006;
Wendler & Rid, 2011). Thus, future end-of-life decision support interventions should
evaluate the unique neurocognitive, behavioral, and emotional factors that would directly
and indirectly influence the effect of the decision support intervention; furthermore, the
authors recommend future interventions should refrain from using a “one size fits all”
approach. Instead, clinicians and scientists should develop decision support interventions
that are adaptable to the needs of the individual receiving the intervention. When the unique
needs of patients and family members are met, outcomes are improved (Obringer et al.,
2012).

This review has several limitations. The lack of sample randomization, follow up attrition,
outcome blinding that can introduce bias that reflects the authors’ interpretation of the
current state of the science. Furthermore, despite the use of key terms in multiple databases
and the use of ancillary reference reviews, it is possible that the authors failed to identify key
studies evaluating the effects of end-of-life decision support interventions within the ICU.
Finally, the review was conducted in December of 2015; therefore, it is possible that the
authors failed to include relevant studies that surfaced during the interim period when the
review was constructed.

In conclusion, this systematic review of the literature describes the design, methods, and
outcomes of clinical trials of end-of-life decision support interventions for patients and
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family members in the ICU. The results do not indicate a clearly effective way of supporting
patients and families during this trying period. Overall heterogeneity of study design and
lack of scientific rigor prevented the authors from making a recommendation regarding the
type of end-of-life decision support intervention patients and family members should receive
within the ICU. However, the authors offer several recommendations to advance the state of
the science and outcomes of critically ill patients and their decision makers.

In alignment with recommendations from the National Institute of Nursing Research
(NINR), future research in this area should make use of bio-behavioral explanatory
paradigms that account for the unique emotional, behavioral, and biological components of
decision-making (NINR, 2011). Standardized sets of patient and family outcomes that are
sensitive to the effects of decision support interventions; novel research designs, such as
multiphase optimization strategy (MOST) and sequential multiple assignment randomized
trial (SMART); and the recruitment of large and diverse populations of patients and SDMs
are needed to advance the science of decision support in the context of end-of-life decision
making (Collins, Murphy, & Strecher, 2007). The use of more rigorous study designs,
theoretical frameworks, and measures will strengthen the conclusions drawn from future
studies (Weldring & Smith, 2013). As the American population continues to age, the need
for effective guidance for patients at the end of life and their decision makers is paramount
(Ortman, Velkoff, & Hogan, 2014). To that end, this systematic review of the literature
identifies several key areas for future improvement for end-of-life decision-making in the
ICU.
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Study

Intervention

Inclusion Criteria

Study Design, Population, and
Follow-Up Period.

Ahrens, Yancey, & Kollef
(2003)

Azoulay et al. (2002)

Burns et al. (2003)

Campbell & Guzman (2003)

Char, Evans, Malvar, & White
(2010)

Connors et al. (1995)

Cox etal. (2012)
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Referral to a
“communication team”

Family information leaflet

Social worker interviewed
families and provided
feedback to clinical team

Proactive support approach
to end-of-life care

Two versions of a
simulated physician- family
cnd-of-life conference

Physicians provided with
prognostic reports, patient
outcome desires, functional
disability reports; nurses
served as liaison between
families and physicians to
elicit preferences, improve
understanding, and
facilitate advance care
planning

Prolonged mechanical
ventilation decision aid

Patients who possessed at least
one of the following:

1) AIDS diagnosis with CD4
<40/uL

2) Conditions associated with
unacceptable quality of life

3) Imminent demise

4) Lethal condition

5) Mechanical ventilation for more
than three days

6) NYHA class IV heart failure
(ejection fraction less than 20%)

Anticipated ICU length of stay >48
hours

All admitted ICU patients eligible

Patients with global cerebral
ischemia (GCI) after cardiac arrest
and/or multiple organ system
failure (MOSF)

Surrogate decision makers with
any ICU patient

Advanced stage of one or more of
following illnesses:

1) Acute respiratory failure

2) Multiple organ system failure
with sepsis/malignancy

3) Coma

4) Chronic obstructive lung
disease

5) Congestive heart failure

6) Cirrhosis

7) Metastatic colon cancer

8) Non-small cell lung cancer

1) At least 18 years of age

2) Identified as most involved in
medical decision making

3) Mechanically ventilated for at
least ten days

Design: Non-randomized, controlled
trial; N=151 (Control=108;
Intervention=43)

Population: One MICU

No structured follow up period

Design: Randomized controlled trial;
N=175 (Control=87; Intervention=88)
Population: 17 M/SICUs, 15 MICUs,
and 2 SICUs

Follow up: between three and five
days after study enrollment.

Design: Non-randomized, controlled
trial; N=873 (Control=701;
Intervention=172).

Population: Four SICUs and three
MICUs at four teaching hospitals
Follow up: Seven days after study
enrollment or ICU discharge

Design: Retrospective /Prospective
comparative cohort study; N=43
(retrospective=40 (MOSF=22;
GCI=18); prospective=41
(MOSF=21; GCI=20))

Population: One MICU

Follow up: 24 hours before and after
a change in patient code status

Design: Randomized controlled trial;
N=169 (Numeric version=83;
Qualitative=86)

Population: Two M/SICUs, one
NICU, and one CICU

Follow up: No structured follow up
period

Design:

Phase 1: Prospective, observational
study; N=4301

Phase 2: Cluster, randomized,
controlled, clinical trial; N=4804
(control=2152; intervention=2652)
Population: ICUs from five medical
centers across the United States
Follow up:

Phase 1 — between days 2 and 7, 6
and 15, and 4 to 10 weeks after
patient death

Phase Il -

Prognostic measures: study days 2,
4,8, 10, 15, and 26

Study nurse measures: study day 3
and continuously until patient death
or six months later

Design:

Phase 1: Methodological
development of decision aid
Phase 2: Prospective before/after
design
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Study

Intervention

Inclusion Criteria

Study Design, Population, and
Follow-Up Period.

Daly et al. (2010)

Dowdy, Robertson, & Bander
(1998)

Dowling & Wang (2005)

Hatler, Grove, Strickland,
Barron, & White (2012)

Kaufer, Murphy, Barker, &
Mosenthal (2008)

Kodali et al. (2014)

Lamba, Murphy, McVicker,
Harris Smith, & Mosenthal
(2012)

Lautrette et al. (2007)

Lilly et al. (2000)

West J Nurs Res. Author manuscript; available in PMC 2019 January 01.

Intensive Communication
Structure (ICS)

Ethics consultation service

Critical Care Family
Assistance Program

Surrogacy information and
decision-making tool and
SDM pamphlet for
patients/family members

Palliative-care emphasis
intervention

Family communication
pathway

Structured palliative care
program

Structured end-of-life family
conferences and
bereavement brochure

Intensive communication
intervention

1) 72 hours MV

2) Lack of decisional capacity OR
Glasgow Coma Scale <6

3) Not on MV prior to admission
4) Having an identified surrogate
decision maker

More than 96 hours of MV

Individuals with a family member
at study site ICU

1) At least 96 hours of MV OR 2)
ICU LOS of at least seven days

Family of patients who died in the
ICU

Neurosurgical ICU patients’ next of
kin

Liver transplant service patients

Physician prognosis of patients
imminent death

All adults admitted to the study
ICU

N=27 surrogates (before=10;
after=17)

Population: One Surgical, one
trauma, one neurological, one
cardiac, and one medical ICU within
two academic medical centers
Follow up: Within two days after
occurrence of family meeting

Design: Non-randomized, controlled
trial; N=481 (control=135;
experimental=346)

Population: Two MICU, two SICU,
and one NICU from two medical
centers within the same city

Follow up: At least weekly after initial
meeting

Design: Non-randomized, controlled
trial; N=99 (baseline=37; control=31;
proactive=31)

Population: One hospital ICU
Follow up: No structured follow up
period

Design: Non-randomized pre/post
intervention trial; N=330
Population: Two different hospital
ICUs

Follow up: No structured follow up
period

Design: Non-randomized, pre/post
intervention trial; N=203 (pre-
intervention=105; post-
intervention=98)

Population: One NICU

Follow up: No structured follow up
period

Design: Non-randomized pre/post-
intervention trial; N=88 (pre-
intervention=43; post-
intervention=45)

Population: One MICU

Follow up: 2-16 months after patient
death

Design: Quasi-experimental, pre/post
intervention design (pre-
intervention=26; post-
intervention=86)

Population: Unspecified ICU

Follow up: 2-6 weeks after patient
discharge

Design: Prospective, observational,
pre/post-study; N=183 (baseline=79;
intervention=104; baseline
deaths=21, intervention deaths=31)
Population: One SICU

Follow up: No structured follow up
period

Design: Randomized controlled trial;

N=126 (control=63; intervention=63)
Population: One MICU and one SICU
Follow up: 90 days after patient

death

Design Prospective, non-blinded,
change-of-practice intervention; N-
530 (pre-intervention=134;
intervention=396)

Population: One MICU
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Study

Intervention

Inclusion Criteria

Study Design, Population, and
Follow-Up Period.

McCannon et al. (2012)

Mosenthal et al. (2008)

Norton et al. (2007)

Schneiderman et al. (2003)

Shelton, Moore, Socaris, Gao,
& Dowling (2010)

Wilson et al. (2015)

Decision support CPR
video

Palliative care bundle

Palliative care
consultations

Ethics consultation

Family support coordinator

Video including a simulated
hospital code blue and an
explanation of resuscitation
preference options

SDM of patients who were:

1) >50 years old

2) Unable to make medical
decisions

3) Likely to survive >24 hours

All adults admitted to the trauma-
SICU

One of following:

1) ICU admission following current
hospital stay > 10 days

2) Greater than 80-years-old with
at least two life-threatening co-
morbidities

3) Active stage IV malignancy

4) Post cardiac arrest

5) Intracerebral hemorrhage
requiring mechanical ventilation

Identified by nursing rounds as
adult patients with a potential for
value laden treatment decision
conflicts

Anticipated LOS = 5 days

Patients and/or surrogate decision
makers of patients within 48-hours
of ICU admission

Follow up: Daily

Design: Quasi-experimental, pre-post
intervention; N=50 (pre-
intervention=23; post-
intervention=27)

Population: One MICU

Follow up: No structured follow up
period

Design: Prospective, observational,
pre/post-study; N=633
(baseline=266; intervention=367)
Population: Trauma SICU

Follow up: Three days after study
enrollment

Prospective, pre/post nonequivalent
control design; N=191 (usual
care=65; intervention=126)
Population: One MICU

Follow up: No structured follow up
period

Prospective, multicenter, randomized
controlled trial; N=546 (usual
care=270; intervention=276)
Population: Adult ICUs at seven
United States” hospitals

Follow up: No structured follow up
period

Quasi-experimental pre/post-test
design; N=227 (pre=114; post=113)
Population: One SICU

Follow up: No structured follow up
period

Randomized, unblinded trial; N=200
(100 usual care and 100 video
group)

Population: One MICU

Follow up: No structured follow up

1duosnuey Joyiny

1duosnuen Joyiny

Note. NYHA = New York Heart Association; LOS = length of stay; ICU = intensive care unit; MOSF = multi-organ system failure; GCI= global
cerebral ischemia; CPR = cardiopulmonary resuscitation; MICU = medical intensive care unit; SICU = surgical intensive care unit; NICU =
neurological intensive care unit; CICU = cardiac intensive care unit

West J Nurs Res. Author manuscript; available in PMC 2019 January 01.
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