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Abstract
The intensive care unit (ICU), where death is common and even survivors of an ICU stay face the
risk of long-term morbidity and re-admissions to the ICU, represents an important setting for
improving communication about palliative and end-of-life care. Communication about the goals of
care in this setting should be a high priority since studies suggest that the current quality of ICU
communication is often poor and is associated with psychological distress among family members
of critically ill patients. This paper describes the development and evaluation of an intervention
designed to improve the quality of care in the ICU by improving communication among the ICU
team and with family members of critically ill patients. We developed a multi-faceted,
interprofessional intervention based on self-efficacy theory. The intervention involves a
“communication facilitator” – a nurse or social worker – trained to facilitate communication
among the interprofessional ICU team and with the critically ill patient’s family. The facilitators
are trained using three specific content areas: a) evidence-based approaches to improving
clinician–family communication in the ICU, b) attachment theory allowing clinicians to adapt
communication to meet individual family member’s communication needs, and c) mediation to
facilitate identification and resolution of conflict including clinician–family, clinician–clinician,
and intra-family conflict. The outcomes assessed in this randomized trial focus on psychological
distress among family members including anxiety, depression, and post-traumatic stress disorder
at 3 and 6 months after the ICU stay. This manuscript also reports some of the lessons that we
have learned early in this study.
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1. Background
The intensive care unit (ICU) represents an important setting for improving communication
about palliative and end-of-life care because death is common and because patients are at
high risk for both mortality and long-term morbidity [1-3]. Palliative care issues may be
raised by critical illness even for patients who survive the ICU and for their family members
because of underlying chronic life-limiting illness or sequellae of their critical illness [4].
Furthermore, because the cultural orientation of the ICU is one of saving lives [5,6],
effective communication about palliative and end-of-life care and alternative goals of care
can be difficult [7]. The ICU is an important setting for improving communication about the
goals of care since studies suggest that the current quality of communication is often poor:
family members are more dissatisfied with communication than other domains of care [8,9]
and physicians are often unaware of patients’ wishes regarding palliative and end-of-life
care [10,11].

A number of studies have tested communication interventions in the ICU with the goal of
improving patient and family outcomes. One of the earliest and most extensive of these
efforts was the SUPPORT study, a multi-million dollar randomized trial funded primarily by
the Robert Wood Johnson Foundation. The SUPPORT intervention used research nurses
who provided quantitative prognostic estimates to patients, families, and physicians;
obtained treatment preferences from patients and families providing this information to
physicians; and scheduled a meeting between physicians, patients and families [11].
SUPPORT was conducted by experienced health services researchers in the fields of critical
care and end-of-life care, yet the intervention did not improve care [11]. There have been a
number of suggestions as to why this intervention was unsuccessful including: a) the
intervention did not provide specific direction for physicians regarding the conduct of
communication with patients and families; b) the intervention focused on individual
physicians and patients and did not attempt to change the communication within the team; c)
the research nurses were not integrated into the clinical team; and d) the outcome measures
may not have been sensitive to important changes [12,13]. An intervention to improve the
quality of end-of-life care must incorporate these lessons from SUPPORT.

Since the conclusion of SUPPORT, a number of studies have suggested that interventions to
improve clinician–family communication in the ICU can result in improved quality of care.
A multi-center randomized trial examined the effect of a routine ethics consultation for
patients “in whom value-related treatment conflicts arose” [14]. These ethics consultations,
which focused on improving communication as well as addressing ethical dilemmas,
reduced the number of days that patients spent in the ICU prior to death. This finding
suggests a reduction in the prolongation of dying. In addition, families and clinicians
reported a high level of satisfaction with the ethics consultation, although satisfaction was
not compared with the group randomized to usual care. In a before-after study design,
routine palliative care consultation reduced the number of ICU days prior to death for
patients with anoxic encephalopathy after cardiac arrest or patients with multiple organ
failure and another study showed similar effect for patients with advanced dementia [15,16].
Other studies, both before–after designs and randomized trials, have also suggested the
benefit of ethics or palliative care consultation in the ICU [16-18]. In combination, these
studies suggest that interventions using an interprofessional team to improve clinician
communication with families can improve the quality of care that patients receive. However,
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an important limitation of this prior research is that the precise way that communication can
be improved is unclear and was left to the judgment of the clinical ethicist [14,17,18],
palliative care specialist [15,16], or ICU physician [19].

In 2007, a landmark study from France showed that a relatively simple communication
intervention resulted in dramatic reductions in symptoms of anxiety, depression, and PTSD
among family members 3 months after a death in the ICU [20]. Although this study
represents an important advance, a number of factors limit its implementation in the US.
First, given the differences in communication with families between the US and France, it is
impossible to know whether the intervention would have a similar effect in the US [21]. For
example, baseline rates of interprofessional family conferences are much lower in France
than in many areas of the US. Second, patients became eligible when physicians were
confident the patient would die, which is often relatively late in the ICU stay. Third, a
communication intervention may also improve care for seriously ill patients who survive as
well as for their family members. For instance, recent studies suggest that family members
of patients that survive the ICU are at risk for anxiety, depression and PTSD and are more
critical of the care their loved one received than are family members of decedents [8,22,23].
These families and their patients may therefore also benefit from improved communication.

Our goal was to develop and test an intervention designed to improve palliative and end-of-
life care in the ICU by improving communication among the ICU team and family members
of critically ill patients. In this paper, we describe the theoretical foundation and
development of a multi-faceted, interprofessional intervention as well as the design of a
study to evaluate the intervention (NCT00720200). We also report some of the lessons
learned in the conduct of this study.

2. Theoretical foundation for the intervention
This intervention was based on self-efficacy theory [24-26] which has been used to guide
interventions for changing a wide range of health [27,28] and clinician behaviors [29-31]. In
this theory, the impetus for change resides in the individual’s efficacy expectations, that is,
his/her “confidence in his/her ability to take action and persist in action.” [25] Although
primarily an individual-specific construct, self-efficacy does not arise out of the individual
alone but develops in part from the interaction and experience of the individual with the
environment (e.g. hospital, ICU). This paradigm for understanding behavior change has
been applied to clinician behavior to explain the empirical data on clinical guideline
implementation (see Fig. 1) [29]. In this framework, aspects of efficacy expectations
including familiarity, awareness, agreement, outcome expectancies, and motivation are
associated with clinicians’ willingness to adopt guidelines. These researchers also identified
external supports related to environmental and organizational factors that facilitate the
implementation of clinical guidelines [29]. Finally, the framework suggests that these
efficacy expectations result in three components of measureable outcomes that influence
change: knowledge, attitudes and behavior.

3. Overview of the study
This study is a clustered randomized trial of a “communication facilitator” intervention
designed to improve communication and decision-making among physicians, nurses, and
families for patients who are critically ill and in the ICU. Eligible patients are critically ill
and unable to participate in clinical decision-making and are randomly assigned to either the
intervention or a “usual care” control group. Communication facilitators assist families of
patients in the intervention group, identifying questions and issues of concern and providing
communication support during the ICU stay. Control group participants complete
questionnaires and all other study procedures but do not have the assistance of a facilitator.
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The primary outcome is a measure of family members’ symptoms of depression, the Patient
Health Questionnaire (PHQ-9). Secondary outcomes include symptoms of PTSD using the
Post-Traumatic Stress Disorder Checklist (PCL), and symptoms of anxiety using the
Generalized Anxiety Disorder (GAD-7). These measures are assessed 3 and 6 months after
the patient dies or is discharged from the ICU alive. Among patients dying in the ICU, we
measure the quality of dying as assessed by families and ICU nurses.

4. Description of the intervention
The intervention uses a communication facilitator to increase families’ and clinicians’ self-
efficacy expectations about communication in the ICU. We operationalized the three
components that were conceptualized as important contributors to behavior change in the
following ways: 1) the knowledge component uses a growing literature on patient–family–
clinician communication techniques founded in empirical data in ICU settings and linked
with positive family and patient outcomes; [32] 2) the attitude component is derived from
principles of attachment theory; [33,34] and 3) the behavior component is based on
principles of mediation applied to the healthcare setting [35,36].

4.1. Knowledge: evidence-based communication about end-of-life care in the ICU
There is a growing body of knowledge about clinician–family communication in the ICU
based on empirical studies and expert opinion. In a series of studies examining ICU family
conferences, we defined the general content and outline of communication during these
conferences and identified the range of communication styles and behaviors that clinicians
use to provide emotional support for family members [37]. We also identified specific
features of this communication that are associated with increased family satisfaction
including: 1) an increase in the proportion of time during the conference that the family
speaks; [38] 2) a focus on potential missed opportunities, such as the opportunity to listen
and respond to family members; 3) the opportunity to acknowledge and address family
emotions; and 4) the opportunity to address basic tenets of palliative care including the
exploration of patients’ preferences, principles of surrogate decision-making, and assuring
non-abandonment [39]. Additionally, we identified specific statements providing emotional
support that were associated with family satisfaction including assurances that the patient
will not suffer and support for families’ decisions about end-of-life care [40]. We also
showed that basic expressions of empathy by clinicians were associated with increased
family satisfaction with communication [41]. Finally, we developed and tested the
mnemonic “VALUE” (valuing family statements, acknowledging emotion, listening,
understanding the patient as a person, eliciting questions) showing that an intervention using
this approach was associated with decreased symptoms of depression, anxiety, and PTSD
among family members after the death of a loved one in the ICU. [20] In addition, Pochard
and colleagues found a number of features of communication with the family that are
associated with fewer symptoms of anxiety and depression among family members
including consistent communication by ICU clinicians and finding a private place for family
communication [23].

These studies provide an evidence base upon which we built the knowledge component of
the intervention. The communication facilitators were trained to use these features of
communication in discussions with family members and to facilitate use of these
components by members of the ICU clinical team.

4.2. Attitudes: attachment theory
Collaborative communication that includes optimal exchange of information, values and
emotional content between clinicians, patients and family members is associated with
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improved outcomes in end-of-life care [20,42,43]. However, there is significant
interpersonal variability in capacity or willingness of individuals to collaborate with or rely
on others in the clinical setting [44]. Even with the best efforts of individual clinicians,
healthcare teams or systems of care, communication may often be sub-optimal when
interpersonal styles of patients or family members are not taken into consideration.
Attachment theory provides a means of understanding and working with individuals’
capacities or preferences for communicating with or relying upon others. Evoked under
stressful situations (particularly anticipated loss), attachment or relationship styles are
cognitive schemas or “maps” that determine an individual’s perceptions and attitudes when
engaging with others around emotionally-laden issues (e.g. critical illness). Empirical data
from over thirty years has shown that there are four distinct attachment style categories,
three of which may be challenging in difficult decision-making circumstances, and may
require greater attention and special communication skills. These problematic relationship
styles pertain to about 45% of the population [45]. For example, individuals with a
predominantly “self-reliant” relationship style (25% of the general population) may be
reluctant to ask questions or participate collaboratively in decision-sharing in stressful
situations. Such individuals may benefit from being given options and from feeling in
charge of a situation. Conversely, individuals with a predominantly “support-seeking”
relationship style (10% of the general population) typically have high emotional needs that
may be inadequately addressed in complex and harried hospital environments. They may
benefit from regularly scheduled and consistent communication. Individuals with a
“cautious” relationship style (10% of the general population) may exhibit approach-
avoidance behavior under stressful circumstances and, when their initial attempts at
collaborating or asking questions are perceived as falling short, they may then abandon
further attempts out of fear of relying on others for support. They may benefit from efforts to
build trust and encourage regular communication. These three relationship styles not only
influence the capacity of individuals to engage with members of a clinical team, but may
also significantly influence their ability to process anticipated loss [46].

Attachment styles have been used to influence perception and quality of communication in
healthcare settings. In patients with diabetes being treated for depression, attachment style is
associated with satisfaction with care and with perceived quality of communication with
their physician [47]. Attachment style is also an important predictor of the quality of
patient–clinician communication and a predictor of the influence of this communication on
health outcomes including glycosylated hemoglobin levels [44].

Using this theory to understand family members’ individual needs may help ICU clinicians
alter their attitudes and, consequently, their communication in ways that may improve
clinician–family communication. We are using a brief, validated measure of attachment
styles [48]. The facilitators use the results from this measure to provide information to
clinicians with the goal of altering clinician attitudes toward individual family members that
will support: 1) increasing understanding of the emotional needs and interactive styles of
family members; 2) developing tailored approaches for engaging family members in
meaningful discussions around palliative and end-of-life care; and 3) determining
anticipatory grief needs of family members.

4.3. Behavior: mediation
Decision-making in the ICU is often characterized by conflicts that not only include
therapeutic decisions, but also extends to other issues including communication styles,
interpersonal interactions, and symptom control [49-51]. A prospective study of ICU
patients for whom withdrawal of life support was considered reported conflicts occurring
between staff and family in 48% of cases, among staff in 48% of cases, and among family
members in 24% of cases [50]. Improved communication about goals, prognoses, and
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treatment options may successfully resolve conflicts and minimize unrealistic expectations
by families [52,53]. Formal incorporation of the established body of knowledge and
principles of mediation into the healthcare setting is a useful way to systematically address
and resolve conflict, thereby improving communication as well as patient and family
outcomes [35,54,55]. Our intervention specifically targets all three of the following types of
conflict: staff-family, staff-staff, and family-family. Facilitators trained in mediation may be
able to identify the source of conflict and establish lines of communication among these
different parties. Mediation skills most relevant to this intervention include summarizing,
reframing, avoiding unwarranted assumptions, identifying and framing issues neutrally,
acknowledging feelings, asking clarifying questions to draw out underlying needs and
interests, and packaging proposals [36,56]. The principles of transformative mediation [57]
are of particular relevance to family members and clinicians engaged in making decisions
about end-of-life care; they suggest that conflict results in individuals feeling confused and
unable to see perspectives other than their own. Mediation is an opportunity to change the
quality of those conflictual interactions empowering individuals to both express their own
perspectives and collaborate in finding shared decisions.

5. Training the facilitators
The facilitators are individuals with nursing or social work backgrounds. We chose these
specialists because they commonly have training in communication and interpersonal skills
as well as an understanding of the hospital environment upon which our facilitator training
is built. In addition, by using nurses or social workers rather than individuals with
psychology or mediation backgrounds, we hope to increase the generalizability of the
intervention; nurses and social workers are more likely to be available on hospital staff than
psychologists or mediators.

Training was provided in all three components and includes: 1) for knowledge, facilitators
reviewed existing evidence and expert opinion in the area of interprofessional
communication in the ICU setting (described above, 4.1); 2) for attitudes, facilitators
developed an understanding of the different types of attachment (relationship) styles, the
consequences of these styles for interpersonal relationships, and the types of communication
approaches that will be most appropriate for these styles; and 3) for behavior, mediation
training covered six steps of the mediation process: assessment and preparation; mediator
opening; presentation of the case, information gathering and exchange; development and
evaluation of options; and resolution. Because mediation in hospital settings requires
adaptations to accommodate the limits and requirements of these settings, facilitators
received training in the special characteristics associated with bioethical mediation,
including discussion of such topics as: hospital affiliation, limits on confidentiality,
education in ethical and societal standards, and assistance with implementation of resolution
[36]. In addition, “shuttle mediation” was implemented as a means for sharing perspectives
among all stakeholders when it was not possible to arrange meetings that included everyone.

Facilitators participate in both didactic and role-playing exercises and are required to
demonstrate sufficient mastery of the required skills as determined by the trainers with
expertise in each of the three components. We are developing a manual to enhance
generalizability of the training. After the initial training, facilitators meet regularly with
investigators at least quarterly to review intervention cases and confirm that the intended
skills and strategies are being faithfully implemented.
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6. Study design and implementation
6.1. Study design

This study is a randomized trial of an interprofessional, multi-faceted intervention of a
communication facilitator. Subjects are identified from ICUs in Seattle-area hospitals,
including academic and community-based sites. Eligible patients are critically ill and unable
to participate in decision-making, requiring surrogate decision-making. Based on our
eligibility criteria, we anticipate approximately 30–40% of the eligible patients will die in
the ICU. Patients are randomly assigned to either the intervention or control group.
Communication facilitators assist families of patients in the intervention group. Control
group participants complete questionnaires but do not have the assistance of a facilitator.

The study’s aims include the following: 1) to evaluate the efficacy of a facilitator-assisted
interprofessional communication intervention in the ICU on families’ psychological
symptoms at 3 and 6 months after the ICU stay; 2) to evaluate the efficacy of the
intervention on patients’ quality of dying and death as evaluated by families and nurses; and
3) to evaluate the efficacy of the intervention on processes of care and processes of
communication. The study’s success in achieving these aims is assessed using multiple
outcome and process measures (Table 1). The primary outcome measure is the Patient
Health Questionnaire (PHQ-9) [58], a measure of family members’ symptoms of depression
at 3 months after death or discharge from the ICU. We also collect outcome data at 6 months
to examine longer-term effect of the intervention. Secondary outcome measures include the
Post-Traumatic Stress Disorder Checklist (PCL) [59], a measure of symptoms of PTSD, and
the Generalized Anxiety Disorder (GAD-7) survey, a measure of family member’s
symptoms of anxiety [60,61]. These measures are collected 3 and 6 months after the patient
leaves the ICU. Among patients dying in the ICU, the Quality of Dying and Death
questionnaire is completed by families and nurses [62]. Among all patients, we also evaluate
the effect of the intervention on: 1) length of stay in the ICU and hospital; and 2) costs
during an ICU stay including estimated costs of the intervention.

6.2. Implementation of the intervention and control
Patients are randomized at enrollment, after their families consent to study participation.
Randomization is stratified by hospital to assure equal proportions of intervention and
control patients across hospitals. Group assignment is determined with computerized
random numbers generated by a statistician and provided to study staff in sealed, opaque,
consecutively-numbered envelopes.

Regardless of group assignment, study staff distribute baseline questionnaires to all
participating family members and also contact all family members by phone at the time of
the follow-up questionnaires to notify them that questionnaires are being sent to them and
ask if they have any questions. These contacts through study staff are designed to enhance
response rates for both groups [63]. For the control group, these contacts with study staff are
conducted as “friendly visits” and provide an “attention control.” [64].

The intervention includes the following steps: 1) in-person interviews by the facilitator with
the family in order to better understand and discuss the family’s concerns, questions, needs
and unique communication characteristics; 2) in-person meetings by the facilitator with
physicians, nurses, or other clinicians in which a brief summary describing the family’s
concerns, questions, needs, and unique communication characteristics is discussed; 3)
provision of emotional support in a manner most likely to complement the family member’s
attachment style; 4) facilitator participation in family conferences when possible; and 5)
facilitator follow-up with the family throughout the ICU stay and at discharge to acute care.
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Fig. 2 shows a schematic of the timeline of the intervention and control arms for an
individual patient and family. A component of the facilitator’s role also includes helping
identify the need for a family conference and helping schedule these conferences.

7. Participant eligibility and recruitment
7.1. Patients

Study staff screen ICU census daily in order to identify all ICU patients meeting the
following criteria: 1) in the ICU for >24 h; 2) older than 18; 3) mechanically ventilated at
time of enrollment; 4) having a Sequential Organ Failure Assessment score ≥ to 8 or
diagnostic criteria that predicts a ≥50% risk of hospital mortality; [65,66] 5) a legal
surrogate decision-maker to consent for patient participation, and 6) a family member able
to come to the hospital.

None of the eligible patients have decisional capacity at the time of enrollment and patients
are not approached directly to provide consent for the intervention. Consent is provided by
the patient’s legal surrogate decision-maker. If the patient of an enrolled family develops
decisional capacity during the ICU stay, as determined by the treating physician, the
intervention will end and the patient will be approached for consent for use of data already
collected or to be collected as part of the study. Family members may continue to participate
in the outcomes evaluation of the study, regardless of the patient’s participation status.

7.2. Family members
Families of eligible patients are contacted initially by the bedside ICU nurse and provided a
study flyer. The nurse asks the legal surrogate decision-maker if he or she is willing to talk
with study staff. If the patient has a domestic partner or close friend that is not recognized as
the legal surrogate decision-maker by state law, this person is also included, provided the
legal surrogate decision-maker does not object. All persons included in this process, up to a
total of six per patient, are offered the opportunity to participate in the study if they choose
to do so.

8. Study measures
8.1. Outcome measures

8.1.1. Patient Health Questionnaire (PHQ-9)—Families’ symptoms of depression, as
measured by the PHQ-9, is the primary outcome and will be assessed both at baseline and at
the 3 and 6 month follow-up. This 9-item questionnaire is widely used, is appropriate for
both primary care and general populations [58] and has demonstrated excellent
psychometric characteristics including: internal consistency reliability (Cronbach’s
alpha=0.86–0.89); test–retest reliability (ricc =0.81–0.96); sensitivity (ROC=0.95); and
specificity (ROC=0.84) [67,68]. The PHQ-9 has been validated against diagnostic
interviews conducted by mental health professionals and higher scores predict decreased
functional status, increased disability days, and increased health care use [69]. Importantly,
the PHQ-9 has demonstrated good responsiveness in a naturalistic study of depression [70],
a randomized trial of a stepped-collaborative intervention [68], and several behavioral
interventions for depression [68,71-75].

8.1.2. Post-Traumatic Stress Disorder Checklist Civilian Version (PCL)—The
PCL uses 17 self-report items to assess the intrusive, avoidant, and arousal DSM-IV PTSD
symptom clusters. The measure can be scored continuously or for symptoms consistent with
the DSM-IV diagnosis of PTSD [76]. The measure has well established reliability and
validity across trauma-exposed populations [59,77-79]. Among parents of hospitalized
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injured teens, the measure demonstrated excellent internal consistency (Cronbach’s
alpha=0.93) [80]. In a study of injured motor vehicle crash survivors, a cutoff score of 45 or
greater had a sensitivity of 0.95 and specificity of 0.86 when compared to the gold standard
diagnostic interview [59]. It has also demonstrated responsiveness in a randomized trial of
stepped collaborative care for trauma survivors [81]. Because of its established reliability,
validity and responsiveness across trauma exposed populations, as well as the continuous
and dichotomous DSM IV PTSD scoring algorithms, the PCL yields advantages over other
PTSD assessment instruments that have been previously employed in the follow-up of ICU
families (Impact of Events Scale [20,22]) or patients (Post Traumatic Stress Scale [82,83]).

8.1.3. Generalized Anxiety Disorder (GAD-7)—The GAD-7 is a measure of
generalized anxiety disorder and provides an additional secondary measure. In a criterion-
standard study of 15 primary care clinics with 2740 adult patients, the GAD-7 self-report
scale demonstrated excellent psychometric characteristics including: internal-consistency
reliability (Cronbach alpha=0.92), test–retest reliability (ricc =0.83); sensitivity (ROC=0.92);
specificity (ROC= 0.76); and factorial validity (factor loadings=0.69–0.81) [61]. Higher
scores on the GAD-7 were associated with higher levels of functional impairment, more
disability days and more physician visits [60,61]. GAD-7 has been shown to be responsive
to behavioral interventions [72,84-86].

8.2. Process measures
8.2.1. Length of stay—ICU length of stay has been shown to be a responsive measure for
communication interventions in the ICU. It has been included in a number of studies, many
of which have shown reductions in length of stay. These interventions include: 1) ethics
consultations [18]; 2) palliative care consultation [15,16]; 3) comfort care order form
implementation; [87] and 4) implementation of daily goals and routine family meetings
[19,88,89].

8.2.2. Costs of care—We will estimate costs of care for patients based on hospital
charges (using “micro-costing” methods) times the hospital-specific “ratio of costs to
charges” assessed by Medicare. Although hospitals vary in methods for assessing charges,
this will not affect internal validity for a randomized trial. In addition, we will estimate the
costs of care associated with the intervention by collecting data on the time spent by the
facilitator in the provision of services related to the delivery of the intervention (using
clinical nurse specialist wages) and excluding time spent on research activities. Although
costs of care in the ICU track closely with ICU days [90,91], this cost accounting will allow
us to assess costs savings associated with the intervention while accounting for the costs of
the intervention.

9. Data collection
9.1. Surveys for family members

Family members complete a baseline survey at the time of study enrollment, which is
provided to them by study staff and returned in-person or by mail to the project office. A
post-intervention follow-up survey is mailed to families’ homes 3 and 6 months after a
patient dies in the ICU or after the patient is discharged alive from the ICU. These surveys
are returned to the project office in a postage-paid return envelope or may be completed by
phone with study staff.

9.2. Chart abstraction
In order to guarantee the reliability and validity of the chart abstraction data, we use
standardized methods for training and quality control [92-94]. Data abstractors undergo at
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least 80 h of training including instruction on the protocol, guided practice charts, and
independent chart review followed by reconciliation with a trainer. Questions and problems
with interpretation are discussed and practice abstraction continues until 90% agreement
with the trainer is achieved. A 5% random sample of all patient records are dual-abstracted.
Chart abstractors are blinded to randomization and survey results.

10. Analysis plan
10.1. Overview of analytic approach

The patient is the unit of randomization and the randomization group (intervention or
control) is the primary predictor of interest. Because family members are clustered under
patients for many of the analyses, we need to account for the lack of independence in
observations through the use of mixed-effects random-coefficient regression modeling. We
will conduct the primary analyses using data from all family members who participate in the
study guided by the principle that we should not arbitrarily pick one family member [95].
However, we will also conduct secondary analyses using unclustered regression models,
identifying one family member for each patient based on the hierarchy identified by
Washington State law for surrogate decision-making.

The mixed-effects random-coefficient regression approach adjusts standard errors to
appropriately correct for correlated observations and can also accommodate repeated
measures and longitudinal data [96-98]. Additionally, while randomization should make the
use of covariates or confounding variables unnecessary, we will utilize pre-randomization
assessments of patient and family characteristics that may help reduce variability unrelated
to the intervention and result in an increase in the precision of the estimates.

10.2. Sample size estimates
We have based sample size estimates on the primary outcome, the PHQ-9. Because sample
size requirements are the largest for the clustered analyses and the primary analyses are
clustered, we estimated sample sizes for those analyses. For the PHQ-9, we will need a total
of 350 family members (175 per group). Estimates are based on the following: 1) an
intraclass correlation coefficient of 0.44; [99] 2) an average cluster size of 3, assuming an
average of 3 families per patient; c) an effect size of 0.20 based on the PHQ-9’s
demonstrated minimally clinically important difference of 5 on a 27 point scale [68]; 4)
alpha of 0.05; and 5) power of 0.80.

11. Study progress and lessons learned
The study began enrolling patients in 1/13/2009 and, as of 6/12/2012, we have enrolled 143
patients and 251 family members. We opted not to conduct any interim analyses of
quantitative outcome data in order to preserve a p value of 0.05 for hypothesis testing of the
primary outcome. However, we have conducted qualitative analyses of comments on
returned surveys from family members randomized to the intervention. We examined all 145
such comments, of which 22 were about the facilitator. Of these 22 comments, 21 were
positive, 1 was neutral, and none were negative. Table 2A shows a selection of the
comments, providing anecdotal support for the intervention. In addition, Table 2B shows
some comments about transitions after the ICU, which are not addressed in the ongoing
study, but may be a target for future interventions.

In the conduct of this study to date, we have identified four primary lessons learned. First,
one of the major challenges in a research study like this is to embed the communication
facilitator within the clinical team. Since our communication facilitators are funded by the
grant and not employed by the hospitals, it has required particular efforts to have them

Curtis et al. Page 10

Contemp Clin Trials. Author manuscript; available in PMC 2013 November 11.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



identified by clinicians as a part of the clinical team. Second, we attempted to identify
patients with a 50% risk of hospital mortality. Using severity scores to identify this
subgroup, a significant proportion of these patients died before we were able to enroll the
patients and their family. In order to ensure adequate enrollment, we broadened our entry
criteria to enable us to identify patients with a slightly smaller mortality risk (30%). Third,
since many family members visit critically ill patients in the evenings, we found we had to
extend the hours of the communication facilitators to be able to provide the intervention to
family members. Fourth, we have learned that an important target for communication
facilitation is after patients are discharged from the ICU and from the hospital. As shown in
Table 2B, family members often reported that communication breakdowns were more
common and serious after ICU discharge.

12. Potential limitations
12.1. Respondent bias in an unblinded study

The nature of the intervention precludes blinding clinicians or family members. The primary
outcome measure in this study addresses the hypothesis that we will reduce family
symptoms of depression. Secondarily, we hope to reduce family symptoms of anxiety and
PTSD as well as improve ratings on the QODD. These outcomes are inherently subjective
and therefore could allow the introduction of bias if the family members who received the
intervention give different ratings because they want to please or support the facilitator, not
because the intervention improved their experiences. Although this is a potential limitation,
we believe it is unlikely to have an important effect on the results of this study for two
reasons. First, family members are surveyed 3 and 6 months after the patient’s death or
discharge from the ICU. In this time period, they will not have contact with the facilitator
and therefore it seems unlikely that their responses will be influenced by a desire to please
or support the facilitator. Second, family members randomized to the control group will
receive an “attention control” that may mitigate this potential bias. Nonetheless, since it is
not possible to blind the intervention and since family members will assess the primary
outcomes, it is important to acknowledge this inherent potential limitation.

12.2. Contamination of the control group
Because the patient, not the clinician, is the unit of randomization, physicians and nurses
may participate in the care of patients randomized to both intervention and usual care. This
raises the possibility that there may be some “contamination” of the intervention by
clinicians who have participated in the intervention but are also providing care for patients
randomized to usual care. We believe this is unlikely to have a major effect on the results
because prior research has shown that improving palliative and end-of-life care in the ICU is
difficult [11,100]. We believe that the intervention will require the individualized and
family-specific activities provided by the facilitator in order to be successful. Although we
will not be able to control for this potential contamination, we will look for an improvement
in outcomes in the control group over the course of the study as a potential way to identify a
contamination effect. Finally, because all of these ICUs have received basic education in
palliative care as a result of our prior studies, a contamination effect simply by clinician
education is less likely [100,101].

12.3. Baseline palliative care knowledge and practice in the study hospitals
One potential limitation is that the study will take place in hospitals that previously
participated in an educational and quality improvement intervention [100,101]. This is a
potential threat to generalizability. However, recent advances in palliative and end-of-life
care in the ICU have led many hospitals and ICUs to implement educational and quality
improvement programs on this topic [4,102]. The fact that our study sites have all undergone
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some education make it more likely that the control group will receive the currently
accepted “standard of care” for palliative care in the ICU, yielding results from this
proposed trial that are more, rather than less, generalizable to the standard of care when this
study is completed.

13. Significance and anticipated results
Given that 20% of deaths in the U.S. occur in or shortly after a stay in the ICU and that the
quality of decision-making and communication for families of critically ill patients is
variable and often poor, this is an important area for research [4]. There is growing evidence
that an intervention that focuses on improving interprofessional communication within the
ICU team and with patients’ family can significantly improve the quality of palliative care
for patients and their families, but to date there are limited well-described and generalizable
interventions that can be easily implemented by hospitals and ICUs. This randomized trial
proposes to test a carefully described and implemented intervention to improve ICU care
with a particular focus on facilitating decision-making through enhanced, patient-focused
and family-centered communication. We anticipate showing effectiveness of the
intervention compared to usual care, as defined by reduced symptoms of anxiety,
depression, and post-traumatic stress among family member. Family comments about the
communication facilitator on surveys suggest that the facilitator is appreciated by family
members, but we have not completed data collection or examined the results of this study.
This study, regardless of the outcome, will provide important information that will have the
potential to lead to significant improvements in the care received by critically ill patients and
their families.
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Fig. 1.
Theoretical framework for the development of the intervention.
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Fig. 2.
a: Schematic of intervention arm. b: Schematic of control arm.
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Table 1

Study measures and data collection protocol.

Measures Concept Source Pre-intervention Post-intervention

Major outcome measures

 Psychological distress in family
members

   PHQ-9 [58] Family symptoms of
depression

Families Yes Yes

   PCL [59] Family symptoms of PTSD Families Yes Yes

   GAD-7 [61] Family symptoms of anxiety Families Yes Yes

 Processes of care

  Length of stay Length of time in the ICU and
hospital

Medical chart No Yes

  Costs of care Estimated costs of medical
care and of the intervention

Hospital decision support No Yes

Key covariate measures

  Chart review Patient demographics,
diagnosis, chronic health
conditions, illness severity;
indicators of palliative care

Medical chart No Yes

  Demographic questionnaire Family: age, gender,
education, insurance, income,
relationship to patient

Families Yes No
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Table 2

Example comments provided by enrolled family members to open-ended questions on the family surveys.

A: Example comments made about the ICU facilitator

I have very much appreciated talking to the ICU facilitators for this study. I have found being able to speak with them invaluable on a personal
level as well as giving me important information about other resources available. As a result of my conversations with them, I have reached out
for other services that have helped me have better conversations with the doctors providing care for my wife.

I appreciate the facilitator so much. She was very supportive and helped me cope with my daughter’s medical problems.

Dear facilitator: Thanks so much for being such a great support to me and my family during such a hard time. Having you there during that last
meeting where I walked out and having your support during that time was so great.

I felt the facilitator was a tremendous help in helping navigate some things re: care and processes. I am a nurse and my husband is a physician,
so being in a hospital setting was not stressful. But being on “the other side” was.

B: Example comments made about transitions after the ICU

ICU time was honestly the best of the time for my husband’s care management. Acute care where patients go if they leave the ICU was terrible,
inconsistent, dangerous and depressing. More needs to be done for families that transfer to this care level.

The problem I had with the hospital happened after she left ICU. They just sent her home in a taxi with little warning and no support.

I’m surprised to realize I am under more stress now (than in the ICU). My son (the patient) is having a difficult time. This has spilled over to the
family. Do you or someone follow up with ICU patients after discharge?
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