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Rehabilitating a Missed Opportunity: Integration of Rehabilitation
Psychology Into the Care of Critically Ill Patients, Survivors,

and Caregivers

James C. Jackson Jennifer E. Jutte

Vanderbilt University

Objective: Rehabilitation psychologists are specifically trained to work with individuals across the
spectrum of health care settings and they have only recently begun to wade into the often deep and
challenging waters of the critical care environment and intensive care unit (ICU) setting. Method: In the
commentary that follows, we will provide a brief historical perspective on the involvement of rehabil-
itation psychologists in medical settings and we will describe and interact with the various topics raised
in this current special section, all of them pertaining to the intersection of psychology and critical illness.
Results: These topics concern the potential role of psychologists in the ICU, the identification and
treatment of conditions such as Post-Intensive Care Syndrome, the clinical nuances of cognitive
impairment and psychological dysfunction after critical illness, and the legacy of critical illness on
families. Conclusion: In light of the relevance of these and related topics, we argue in the commentary
that the time for psychologists to become involved in the critical care arena is “now” and we discuss
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practical opportunities for such involvement.
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Rehabilitation psychology is a discipline that was forged in the
fire of providing clinical services to individuals with chronic
illness and disability, whether acquired or congenital in nature.
Since the early days of the field, rehabilitation psychologists have
assisted individuals returning from war, adjusting to newly ac-
quired spinal cord injuries, or coping with traumatic brain injuries.
In time, the scope of practice broadened to include a greater
diversity of populations—notably, individuals with nonneurologic
injuries such as burn injuries or other types of physical trauma.
Still, large clinical cohorts have been almost entirely unengaged by
rehabilitation psychologists, including individuals undergoing
medical and surgical critical illness (e.g., transplant) as well as
survivors of critical illnesses such as a sepsis and acute respiratory
distress syndrome. This state of affairs—in many ways, identified
in a “call to arms” by Robert Frank nearly 20 years ago (Frank,
1999)—is rapidly changing and this “change” is the impetus for
this special section in Rehabilitation Psychology, entitled The Role
of Rehabilitation Psychology in Critical Care and Acute Medical
Settings.

Survivors of critical illness are large in number and ever-
growing because of the aging population and advances in life-
saving therapies resulting in reduced mortality rates (Chelluri,
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Grenvik, & Silverman, 1995; Desai, Law, & Needham, 2011;
Needham et al., 2005; Spragg et al., 2010). These survivors
often experience wide ranging but until recently, unrecognized,
cognitive, mental, and physical function deficits that can last
months to years after hospital discharge (Hopkins & Jackson,
2006; Needham et al., 2012). Efforts to treat, study, and under-
stand the nuances and unique vagaries of patients undergoing or
recovering from critical illness are still embryonic. Within the
pages of this special section of Rehabilitation Psychology,
Stucky, Jutte, Warren, Jackson, and Merbitz (2016, pp. 201-
209) report the results of an online survey of psychologist
involvement in the intensive care unit (ICU). They found that
rehabilitation psychologists and neuropsychologists were most
frequently involved in the care of critically ill patients in the
ICU, as compared with other psychology specialties, though the
majority did not self-identify as rehabilitation psychologists
specifically. It also is important to note that the majority of
these specialists were in Level 1 Trauma Centers that suggests
that smaller hospital settings or those without an emphasis on
physical trauma may overlook the growing need for psycholo-
gist involvement in critical illness. It is quite plausible that
smaller hospitals or settings without psychology infrastructure
already in place may not allocate the necessary financial re-
sources to employ psychologists as integrated members of a
critical care medical team or as consultants.

Models of treatment are developing, theoretical frameworks are
emerging, professional boundaries are being clarified, appropriate
clinical outcomes are being identified and a distinct area of em-
phasis at the intersection of rehabilitation psychology and critical
care is emerging. These developments, in the form of theoretical
reviews and original research articles, are engaged in the pages of
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this special section and the key themes of this section are discussed
and synthesized in the paragraphs below.

Critically I1l Patients and Survivors of Critical Illness:
A Statement of the Problem

Every year, more than 6 million people in North America are
admitted to a general medical or general surgical ICU (Society of
Critical Care Medicine, 2011). Hospitalizations for the most com-
mon life-threatening critical illnesses such as sepsis and Acute
Respiratory Distress Syndrome (ARDS) are significantly increas-
ing (Dombrovskiy, Martin, Sunderram, & Paz, 2005; Mayr,
Yende, & Angus, 2014). At the same time, because of advances in
critical care medicine, mortality rates have significantly declined
for many critical illness diagnoses, bolstering the ranks of ICU
survivors. However, the cost of this survivorship is high. These
individuals are alive, yet have new and persistent deficits related to
delirium, inflammation, metabolic dysregulation, and hypoxia,
among others (Pandharipande et al., 2013). Their postcritical ill-
ness challenges are challenges of “survivorship” marked by bur-
dens and legacies of critical illness, including physical, functional,
mental health, and cognitive deficits and a cycle of rehospitaliza-
tions, frequently culminating in premature death (Jackson et al.,
2003; Mikkelsen et al., 2009; Nickel et al., 2004). Such difficul-
ties, identified in dozens of peer reviewed publications, are in-
creasingly described in forums such as the New York Times (Hoft-
man, 2013) and the Wall Street Journal (Landro, 2013), resulting
in increased awareness of, and interest, in this problem in the
community at large and in the rehabilitation psychology commu-
nity.

Postintensive Care Syndrome

Several of the manuscripts included in this special section
address “Postintensive Care Syndrome” (PICS), a term coined at a
conference of multidisciplinary experts in 2011 (Needham et al.,
2012). PICS refers to deficits in three realms of function—phys-
ical, cognitive, and mental health—and while the syndrome is yet
to be found in the pages of diagnostic manuals, it deserves further
study for many reasons, not least of all because it reflects the
beginning of the development of a common language and because
it may prove to be a valuable way to conceptualize cases. PICS
phenotypes manifest during the course of ICU hospitalization and
persist, sometimes for years, beyond hospitalization. PICS not only
affects patients, but also their family members and caregivers, in
important ways as described in further detail below.

Obviously, key questions remain. If we assume for a moment
that a well-defined syndrome impacting ICU survivors exists, then
what are the implications for treatment and management? Are the
long-term outcomes observed among individuals with PICS dif-
ferent (worse?) than outcomes of survivors of critical illness with-
out PICS? How do we best engage patients and family members
with PICS? Should we implement post-ICU clinics and, if so,
should each clinic have a rehabilitation psychology presence?
These and other questions need to be thoughtfully engaged, both
by clinicians and academicians alike.

Persistent Cognitive Impairment and Its Remediation

One of the three pillars of PICS pertains to cognitive functioning
and data show that one in two ICU survivors experience newly

acquired cognitive impairment that can, and often does, persist for
vears (Pandharipande et al.. 2013). The severity of such impair-

ment varies, yet 40% of survivors will have disruptions in atten-
tion, memory function, and executive functions equal to, or worse
than, those with moderate traumatic brain injury (mTBI), and
nearly 30% will have impairments of a severity comparable to
mild Alzheimer’s disease (AD), though these impairments have
more in common with acquired brain injuries than with dementia.
They develop abruptly rather than gradually, they only rarely
progress, they are not largely conditions of older age, and, as
noted, they exist across domains and are not particularly “memory-
centric.” For these reasons, it may be the case that cognitive
training and rehabilitation are appropriate methods of treatment,
although currently, these approaches are far from standard of care,
even as they increasingly appear to be effective in the treatment of
other cognitively impaired medical populations. What these ap-
proaches ultimately include remains to be seen, though neuroim-
aging biomarkers may provide a road map with regard to which
brain regions should be addressed in the creation and implemen-
tation of therapies, as suggested by Hopkins, Suchyta, Beene, and
Jackson (2016, pp. 151-164) in this special section.

Psychological Difficulties Among Patients and Families

The complaints reported by ICU survivors are not only cogni-
tive. Evidence from over 25 investigations demonstrates that
symptoms of depression, general anxiety, and posttraumatic stress
disorder (PTSD)—all components of PICS—are common (Davy-
dow, Desai, Needham, & Bienvenu, 2008; Parker et al., 2015). Of
these, PTSD has been studied most widely and is, perhaps, most
controversial. While there has been broad recognition for decades
that PTSD can be precipitated by physical traumas; there is in-
creasing evidence that individuals (patients and family members)
can experience posttraumatic stress symptoms as the result of
“trauma” experienced during the course of ICU hospitalization
(e.g., “imagined” experiences and delusions related to delirium or
“traumatizing” ICU procedures; Jones et al., 2007; Jones, Grif-
fiths, Humphris, & Skirrow, 2001). McGiffin, Galatzer-Levy, and
Bonanno (2016, 120-131) highlight the variety of stressors asso-
ciated with ICU hospitalization that could precipitate the onset of
acute and posttraumatic stress symptoms. Jackson and colleagues
(2016, pp. 132-140) delineate the unique constellation of posttrau-
matic symptoms experienced by individuals in the context of
critical illness, with avoidance and re-experiencing predominating
the clinical profile—often affecting patients’ propensity to seek
future services. Furthermore, Elliott and colleagues (2016, pp.
141-150) highlight the association between posttraumatic stress
symptoms in former ICU patients and depression scores and pain
intensity at baseline, recollection of “frightening” experiences in
the ICU, and poorer sleep quality 6 months after discharge. Ques-
tions abound regarding the specific aspects of critical illness that
may constitute a “trauma,” and whether treatment practices found
to be efficacious and effective in other settings, may also find an
evidence base here. These efforts will likely take many forms but
one key endeavor will be to determine whether, and in what ways,
traditional strategies for the treatment of PTSD should be tailored
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to address the potentially unique symptom profile that unfolds in
the lives of people after critical illness.

Rehabilitation psychologists are adept at taking a broad vantage
point, beyond simply assessing and treating the patient, but also
determining environmental and work-related concerns and areas of
intervention, and working with family members and caregivers, to
provide holistic care designed to positively impact the recovery
trajectory. Indeed, in some instances, families battle the ghosts of
critical illness more so than former patients (e.g., Garrouste-
Orgeas et al., 2012). For instance, although posttraumatic stress
symptoms are common in patients (~20%: Davydow, Gifford,
Desai, Needham, & Bienvenu, 2008), the extant literature has
reported rates as high as 33% among family caregivers (Azoulay et
al., 2005). The contributors to family distress are likely multifac-
torial and may include the trauma associated with having a loved
one critically ill and, at times on the verge of death; poor provider
communication; sleep disruption; and the burdens often associated
with assuming a caregiver role (Day, Haj-Bakri, Lubchansky, &
Mehta, 2013; Rabow, Hauser, & Adams, 2004). Family members
often overestimate their loved ones’ recovery trajectory and, there-
fore, tend to underestimate the amount of support they will need to
provide after hospitalization (Cox et al., 2009; Nelson, Cox, Hope,
& Carson, 2010; Unroe et al., 2010). In this special section of
Rehabilitation Psychology, van den Born-van Zanten and col-
leagues (2016, pp. 173-178) report that a high percentage of
family caregivers experience caregiver strain up to 3 months after
their loved one’s discharge from the ICU. Warren and colleagues
(2016, pp. 179-185) found that psychological distress, as mea-
sured by the PHQ-8 and PC-PTSD, was frequent among family
caregivers with 39% of the sample endorsing depressive symptoms
and 24% endorsing posttraumatic stress symptoms. They also
found that these symptoms were more likely to be longer lasting
among family caregivers of patients who had sustained a traumatic
brain injury (TBI) as compared with those who had not sustained
a TBI. Family caregivers have been shown to experience acute and
longer-lasting signs of distress (Azoulay et al., 2005; Pochard et
al., 2001), as described in the extant literature and based on our
clinical experiences. We have had many encounters with former
patients. months removed from their ICU stays, who have told us
that they are largely unaffected by their experiences of critical illness,
as they have no memory of them; only to have their family members
report being haunted by vivid memories of intensive care. Investigat-
ing and being attentive to the specific needs of family members of
ICU survivors and proactively addressing these after needs, not only
through therapy but through psychoeducation, support groups, and
programming must eventually become a cornerstone of any compre-
hensive effort to positively affect the human experience occurring
after critical illness.

Integrating and Developing Identities: Expanding the
Roles of Rehabilitation Psychologists

The nearly ubiquitous nature of the cognitive and mental health
difficulties encountered by ICU survivors suggests an obvious role
for psychologists to play and yet, as we have noted, psychologists
have historically been only minimally engaged in the care and
management of medical and surgical ICU patients. Evidence from
survey data suggests that these circumstances are slowly changing,
as rehabilitation psychologists, already ensconced into many med-

ical environments and well-versed in treating a diversity of patient
populations, are increasingly becoming more involved in the care
of medical intensive care patients (e.g., Stucky et al., 2016). These
patients represent a new frontier—an opportunity to engage the
vital and heretofore largely unmet needs of a large cohort of
patients who, sadly, “fall between the cracks.” Dettling-IThnenfeldt
and colleagues (2016, pp. 165-172) suggest a role for psycholo-
gists in the rehabilitation setting to assist the team in understanding
a patient’s coping style and psychological resiliency, thereby en-
hancing treatment planning and, thus, patient recovery. As noted
by Merbitz and colleagues (2016, pp. 186-200), there are several
rites of passage through which critical illness survivors transition,
each of which may be optimal timepoints for rehabilitation psy-
chology intervention. A parallel process is occurring in the outpa-
tient climate, where treatment centers designed to address the
long-term needs of survivors of critical illness have begun to form,
with clinics currently in existence at Vanderbilt University, Uni-
versity of Indiana, University of California San Diego, and Mas-
sachusetts General Hospital.

Whether in North America or in Europe, in large hospitals or
small ones, it appears that a “missed opportunity” is becoming a
golden opportunity, as rehabilitation psychology principles are
increasingly applied as the integration of rehabilitation psychology
and critical illness accelerates. The principles that undergird reha-
bilitation psychology transcend cultures and clinical populations
and are relevant in addressing the many challenges experienced in
the context of critical illness, though they were developed while
working with other cohorts. Consider, for instance, the classic
work of Beatrice Wright, Physical Disability: A Psychological
Approach. Wright likely was not writing with survivors of critical
illness in mind, yet her observations can be directly applicable to
survivors of critical illness.

Rehabilitation psychologists are well-trained to work in a broad
array of clinical contexts, yet formal training that prepares reha-
bilitation psychologists to work in critical care settings specifically
is so sparse as to almost be nonexistent. There are smatterings of
these training programs around the country, though the funding for
these programs is highly variable and largely dependent on the foci
of hospital administration. There are many questions that need to
be engaged as we think about how to ensure a growing resource of
well-trained and well-equipped providers to address the many
needs of the increasing population of critically ill patients and
survivors. Several key questions deserve our focus: if programs
pertaining to rehabilitation psychology and critical illness were
standard practice, what would be included in a standardized train-
ing program? When would be the optimal time point for provision
of such training? Who would provide training focused on critical
care psychology? And would the training involve specialized
assessment as well as intervention practices? What about research
strategies specific to the critical care environment? Are there
psychologists working in critical care settings right now who could
identify crucial training needs? What are the career opportunities
and pathways by which psychologists would engage in careers
providing service to critically ill patients and survivors?

Perhaps not surprisingly, few psychologists are aware of the
very enthusiastic embrace of our discipline by inhabitants of the
critical care world. More recently, however, this interaction has
become increasingly reciprocal, as psychologists working in crit-
ical care have hosted well-attended symposia on the integration of
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psychology into the critical care and postcritical care arena during
the last two midwinter conferences of the APA Division of Reha-
bilitation Psychology. These symposia and subsequent educational
offerings in 2015 and 2016 provided the impetus for this special
section on The Role of Rehabilitation Psychology in Critical Care
and Acute Medical Settings.

Now is the time for rehabilitation psychologists to begin to
“think outside the box” and extend beyond the typical rehabilita-
tion environments to assist patients, family caregivers, and pro-
viders throughout the many years of survivorship that often ensue
after critical illness. This special section of Rehabilitation Psychol-
ogy is meant to be a broad introduction to the postintensive care
issues we must engage across the continuum of critical care
environments. Throughout its pages, readers can expect to develop
a clearer understanding of the issues faced by critical illness
survivors and of the assessment and treatment practices being
performed by psychologists. We anticipate that this special section
will foster rich discussion hopefully highlighting the growing need
for funded rehabilitation psychology practice—beginning in the
ICU—and extending far beyond the spectrum of critical illness
environments.
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Is the Intensive Care Unit Traumatic? What We Know and Don’t Know
About the Intensive Care Unit and Posttraumatic Stress Responses

Jed N. McGiffin

Isaac R. Galatzer-Levy

Columbia University New York University

George A. Bonanno
Columbia University

The intensive care unit (ICU) has been portrayed as psychologically stressful, with a growing body of
research substantiating elevated rates of depression, posttraumatic stress disorder (PTSD), and other
psychological disruptions in populations of critical care survivors. To explain these psychopathology
elevations, some have proposed a direct effect of ICU admission upon the later development of
psychopathology, whereas others highlight the complex interaction between the trauma of a life-
threatening illness or injury and the stressful life-saving interventions often administered in the ICU.
However, the conclusion that the ICU is an independent causal factor in trauma-related psychological
outcomes may be premature. Current ICU research suffers from important methodological problems
including lack of true prospective data, failure to employ appropriate comparison groups, sampling bias,
measurement issues, and problems with statistical methodology. In addition, the ICU literature has yet
to investigate important risk and resilience factors that have been empirically validated in the broader
stress-response literature. The authors propose the application of these important constructs to the unique
setting of the ICU. This review focuses on multiple aspects of the important but complex research
question of whether the ICU confers risk for psychological distress above and beyond the traumatic

impact of the serious health events that necessitate ICU treatment.

Impact and Implications

implications.

Does the ICU contribute to psychopathology above and beyond the traumatic nature of the serious
health events that necessitate ICU treatment? The current review raises important methodological
concerns about the extant scientific literature linking ICU exposure with psychopathology in
populations of critical illness survivors. We suggest empirically validated risk and resilience factors
for future application to research in the ICU setting. Addressing fundamental research questions such
as who is at risk for ICU-related psychopathology and why will have important clinical and policy

Keywords: intensive care unit, trauma, posttraumatic stress disorder, critical care

Introduction

Recent media coverage has drawn attention to elevated rates of
posttraumatic stress disorder (PTSD) following treatment in the
intensive care unit (ICU; e.g., Hoffman, 2013; Johns Hopkins
Medicine, 2013; Lamas, 2013). In addition to these popular char-
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acterizations, a growing body of empirical evidence associates
ICU treatment with increased risk for later development of psy-
chopathology in critical illness survivors (Boer et al., 2008; Grif-
fiths, Fortune, Barber, & Young, 2007; Schelling et al., 1998). Yet
it is difficult to adjudicate whether observed elevations in psycho-
pathology among ICU-treated individuals reflects the effects of
specific ICU treatments, the impact of the life-threatening event
that brought the individual to the ICU, or an interaction between
the two. To complicate matters further, there are many different
types of ICUs (e.g., cardiac, vs. neurological, vs. medical) and a
diversity of medical events serious enough to precipitate ICU
admission (e.g., cardiac events vs. traumatic injuries vs. bacterial
infections). These complexities notwithstanding, some investiga-
tors have concluded that ICU admission is an independent risk
factor for the development of PTSD, even when controlling for
other important disease-related factors (e.g., O’Donnell et al.,
2010). In this review, we examine the existing evidence related to
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post-ICU stress and symptom responses, highlight methodological
gaps in the literature, and recommend avenues for future research
to better determine if aspects of ICU treatment provide additive
risk for psychopathology over and above other trauma-related
factors.

Isolating the ICU Experience as a Stressor

In spite of evidence associating ICU exposure with increased
risk for psychopathology, significant methodological issues have
impeded the field’s ability to parse the effects of distinct ICU risk
factors on psychological outcomes. For instance, it is extremely
difficult to disentangle the potentially traumatic impact of the ICU
patient’s presenting problem—a life-threatening injury or infirmi-
ty—from the unique impact of ICU treatment conditions. Given
that a stay in the ICU often involves debilitating physical states
(e.g., organ failure or coma) as well as intense sedation and other
acute medical procedures, such circumstances may minimize, ob-
scure, or distort how patients experience or recall their ICU stay.
Moreover, a significant proportion of ICU-treated individuals re-
port little or no recollection of the actual time spent in the ICU
(Granja et al., 2005), provoking fundamental questions as to how

| o f the ICU envi isht 1

Interest in the ICU as a research site has grown rapidly in recent
years, with a search for scholarly journal articles using keywords
ICU and PTSD yielding a more than fivefold increase in references
when comparing the past decade to the previous decade (i.e.,
2005-2015 with 1995-2005). However, the current ICU literature
remains unsystematic and derives from a diversity of disciplines
including emergency medicine, medical psychiatry, psychology,
critical care nursing, anesthesiology, and other areas of medical
specialization (e.g., cardiology). Further, across these disciplines,
ICU studies commonly use different measurement techniques,
examine different causal and predictive factors, and use different
methodological conventions, that vary widely according to study
design, timing of inquiry, and outcomes of interest. For example,
the literature has referred to post-ICU psychological distress as
divergent syndromes including ICU psychosis (Misak, 2005),
postintensive care syndrome (PICS; Davidson, Harvey, Schuller,
& Black, 2013), traditional PTSD (Davydow, Gifford, Desai,
Needham, & Bienvenu, 2008), and post-psychosis PTSD (Wade et
al., 2014).

To facilitate the organization of this literature," we put forth a
conceptual overview (see Figure 1), parsing areas of empirical
inquiry into three main domains: (a) ICU-specific factors (predic-
tors), which have been suggested as potentially harmful influences
on post-ICU psychological health, (b) psychological outcomes,
explored in the literature as putative downstream consequences of
ICU treatment and critical illness, and (c) risk and resilience
factors, including many constructs yet to be explored in the context
of the ICU, but which present promising avenues to future re-
search.

Evidence for Predictors of Post-ICU Psychopathology
Estimates of the prevalence of PTSD following ICU treatment

vary greatly, with a recent systematic review citing rates ranging

from 5-64% (Griffiths et al., 2007). Other post-ICU psychological

outcomes explored in the literature include depression and anxiety
(Davydow, Gifford, Desai, Bienvenu, & Needham, 2009; Rattray,
Johnston, & Wildsmith, 2005), delirium (Pandharipande et al.,
2006), PTSD (Davydow, Gifford, et al., 2008), sleep abnormalities
(Fanfulla et al., 2011), cognitive impairments (Jackson et al., 2007;
Carr, 2007), family and social network distress (Jones et al., 2004;
Myhren et al., 2009), quality of life (QOL; Dowdy et al., 2005;
Granja et al., 2005), and trans-diagnostic general distress (Myhren
et al.,, 2009). Although there is variability across studies, this
research has generally focused on a set of medical predictor
variables and their relationship with a single type of psychopathol-
ogy (or cluster of related psychopathologies).

ICU-Specific Factors

The largest body of existing research focuses on ICU medical
factors (e.g., medical therapies or interventions), and the relation-
ship such variables play in predicting poor psychological out-
comes. A sampling of ICU-specific factors commonly researched
for their potential association with psychopathological outcomes
include the following: ICU length of stay (LOS), sedation practices
(e.g., benzodiazepines or propofol), analgesic practices (generally
opioids in the case of pain management), delusional and/or hallu-
cinatory experiences (either related to in-ICU sedative or analgesic
therapies and/or consistent with primary medical condition), intu-
bation and reintubation, tracheostomy, MV, pulmonary artery
catheter insertion (PAC), and use of physical restraints during ICU
treatment (Davydow, Gifford et al., 2008; Davydow, Desai, Need-
ham, & Bienvenu, 2008; Griffiths et al., 2007; Wade, Hardy,
Howell, & Mythen, 2013). Across a wide range of studies, includ-
ing several systematic reviews (Davydow, Gifford, et al., 2008;
Griffiths et al., 2007; Wade et al., 2013), a handful of medical
factors have emerged as specific features of the ICU environment
consistently associated with an array of negative outcomes: seda-
tion regimens, MV (and related intubation practices), and in ICU
hallucinations or delusional memories.

Sedation Practices

Sedation practices are a hallmark of ICU medicine and are
closely related to the core principals of patient comfort and distress
mitigation (Sessler & Varney, 2008). Historically, following the
ethos and methodology of the field of general anesthesia, common
practice favored deep sedation for ICU patients (Shehabi, Bel-
lomo, Mehta, Riker, & Takala, 2013). Generally speaking, it was
thought that the medical induction of amnestic states while in the
ICU was more humane for patients than allowing them to be lucid
enough to permit cogent memories of their time in the ICU (Kress
et al., 2003). Of course the primary reason for heavy sedation in
the ICU has always been a pragmatic one; medically complex
patients necessitate adequate sedation in order to prevent the

! For the preparation of this article, we reviewed a large number of
empirical studies, the vast majority of which have been discussed else-
where in either systematic reviews or meta-analyses.
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Psychobiology Analgesia Depression
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Figure 1. Risk and resilience factors, intensive care unit (ICU)/critical care factors and post-ICU psychological
outcomes.

rejection of life-saving medical therapies such as the placement of
endotracheal tubes, which facilitate MV .2

In the early to mid-nineties, however, empirical findings began
linking excessive sedation with adverse clinical outcomes (e.g.,
deeper sedation was shown to prolong the length of time patients
spent on MV), prompting the publication of the first systematic
analgesia and sedation guidelines in 1995 by a joint venture of the
American College of Critical Care Medicine (ACCM) and the
Society of Critical Care Medicine (SCCM; Shapiro et al., 1995).
These guidelines sought to emphasize adequate sedation rather
than deep, and advocated for balancing the in-ICU benefits of
sedation and analgesia (i.e., management of agitation and pain)
with potential downstream risks for adverse outcomes. Subsequent
publications of practice parameters (Jacobi et al., 2002; Barr et al.,
2013) bolstered previous guidelines with empirical data and began
to heavily emphasize not only the medical risks associated with
overadministration of in-ICU sedatives (and analgesia), but also
adverse psychiatric outcomes, most notably delirium. Despite the
changing landscape of sedation theory and practice, the various
medical and psychological risks associated with sedation and
analgesia administration in the ICU continue to be problematic.

For instance, in a multisite study of ICU patients, Jones et al.
(2007) found a direct relationship linking sedation (and analgesic)
administration with the development of PTSD at 3-month follow-
up. In a study of 43 patients on MV, total dosage of the benzodi-
azepine lorazepam, was associated with increased risk for elevated
PTSD symptom levels at 6-month follow-up (Girard et al., 2007).
In another ICU sample of MV patients, individuals who met
stringent criteria for high PTSD symptomatology at 2 months were
more likely to have been administered midazolam, a benzodiaz-
epine (Samuelson, Lundberg, & Fridlund, 2007). Interestingly, this
study found no such association between PTSD symptoms and an
alternative sedative, propofol. This finding underscores a broader

debate within the literature pitting benzodiazepines as a class
against newer sedatives like propofol, which have different neural
mechanisms of action and arguably fewer side effects (Lonardo et
al., 2014). In one of the few randomized controlled trials compar-
ing deep sedation with light sedation, Treggiari et al. (2009) found
that individuals with deep-sedation group were marginally more
likely to have PTSD at 4-weeks. In a sample of ICU survivors of
acute lung injury (ALI), depression was found to be associated
with a greater mean dosage of benzodiazepines (Dowdy et al.,
2009).

Not all studies have found evidence for the putative relationship
between sedation and psychopathology. For instance, Weinert and
Sprenkle (2008) examined MV patients and failed to find a sig-
nificant relationship between sedation intensity score and PTSD
symptomatology. Given that sedation and analgesia scores in this
study were weighted aggregates across drug class (e.g., benzodi-
azepines vs. opioids) and drug type (e.g., lorazepam, propofol,
midazolam), it is possible that the researcher’s aggregation meth-
ods may have obscured such a relationship.

Recently, strategies for mitigating sedation-related psycho-
pathological risk have emerged, including daily
interruption techniques. These interruption strategies essentially
consist of halting a patient’s sedation or analgesia for a short
period each day, until the patient regains wakefulness or crosses an
intolerable pain threshold. Several studies have demonstrated that
interruption techniques have positive outcomes, including earlier

sedation-

2 Interestingly, some European ICUs forgo sedation entirely, using pad-
ded restraints to achieve toleration of endotracheal intubation and mechan-
ical ventilation (Jones et al., 2007). The risks or benefits of this practice are
currently unknown, given the lack of studies comparing United States
versus European cohorts matched on similar characteristics.


iAnnotate User
Highlight


publishers.

gical Association or one of its allied

This document is copyrighted by the American Psycholo

ted broadly.

1al user

This article is intended solely for the personal use of the

IS THE ICU TRAUMATIC? 123

liberation from MV and decreased risk for PTSD and other psy-
chopathologies (Kress et al., 2003; Parker et al., 2015).

Intubation and MV

(MV, the facilitation of human breathing by a mechanical ap-
paratus, is often achieved via endotracheal tube and sometimes by
tracheostomy, and has been identified as a separate risk factor for
the development of post-ICU psychopathology. Although the ther-
apies being discussed here are often used in conjunction with one
another (e.g., MV generally necessitates sedation in order to be
tolerated by patients), MV has been isolated as a unique psycho-
pathology risk factor. In a sample of general ICU survivors,
Cuthbertson, Hull, Strachan, and Scott (2004) found a direct cor-
relation between PTSD symptomatology and number of days
patients spent on MV. However, the researchers did not find
support for a significant relationship between MV and those meet-
ing the clinical cutoff for PTSD diagnosis. In a mixed sample of
general, medical, and coronary ICU patients, MV was found to be
a predictor of psychological distress, yet MV only predicted short-
term distress in this sample, and not long-term PTSD symptom-
atology at 12-month follow-up (Myhren et al., 2009). In a sample
of ICU patients all of whom were intubated and MV, Girard et al.
(2007) found that number of days of MV did not significantly
predict greater incidence of PTSD symptomatology.

Hallucinations, Delusions, and Memory Problems

At the heart of recent sensationalized coverage of the ICU as
psychologically stressful (e.g., Hoffman, 2013), has been the ob-
servation that a significant proportion of ICU patients report hal-
lucinatory episodes, consisting of frightening, psychotic, or night-
marish experiences while in the ICU (Jones, Griffiths, Humphris,
& Skirrow, 2001). The nature of the relationship between hallu-
cinations or delusions and the eventual development of psycho-
logical trauma symptoms is not well understood, although a direct
etiologic link to psychological morbidity has been proposed (for a
review, see Kiekkas, Theodorakopoulou, Spyratos, & Baltopoulos,
2010). Prevalence rates of hallucinations and delusions vary
widely, ranging between 26% and 73% (Kiekkas et al., 2010), with
one recent study focusing on ICU hallucinatory and delusional
experiences reporting the presence of delusional or distorted in-
ICU memories in 88% of their sample (Wade et al., 2014).

In one of the first studies to substantiate delusional memories as
a psychological risk factor, patients with delusional memories
related to their ICU stay (as measured by the ICU memory tool),
but without factual memories of their time in the ICU were
significantly more likely to evidence symptoms of anxiety and
depression at 2-weeks postdischarge (Jones et al., 2001). The
authors proposed that since those with factual memories were less
likely to present with psychological symptoms, perhaps the pres-
ence of in-ICU factual memories might buffer patients from later
psychological risk. However, future studies have failed to substan-
tiate this claim (e.g., Granja et al., 2008; Weinert & Sprenkle,
2008), and factual memories are no longer presumed to be protec-
tive. In another prospective study, the presence of delusional
memories in a sample of ICU survivors was significantly corre-
lated with increases in both anxiety and trauma symptoms at
6-month follow-up (Jones et al., 2003).

Both the ICU environment (noises, bells, emergency signals,
etc.) and the heavy administration of sedatives (especially benzo-
diazepines) have been proposed as causal factors for hallucinations
and delusions. Weinert and Sprenkle (2008) found a positive linear
association between sedation and analgesia administered to a sam-
ple of MV patients, and the frequency of delusional memories
while in the ICU. These authors also found that patients with the
presence of delusional memories were at greater risk for PTSD-
like symptoms.

What is perhaps most perplexing for researchers attempting to
substantiate the ICU as psychologically stressful is the revelation

that many individuals admitted to the ICU report virtually no

memory that they were ever in the ICU (Wade et al., 2014). Two
recent studies evidenced total amnestic states for approximately

18% of patients (Samuelson, Lundberg, & Fridlund, 2006; Weinert
& Sprenkle, 2008), whereas another study cited rates of total
in-ICU amnesia at a striking 38% (Granja et al., 2005). A study
investigating in-ICU amnesia as a possible etiologic factor in
ICU-related PTSD found that amnestic states during the ICU
predicted posttraumatic stress symptomatology (Granja et al.,
2008). However, given that in-ICU amnesia was also associated
with longer ICU length of stay, greater illness severity, and greater
previous hospital admissions, the authors cautioned that the rela-
tionship between ICU-amnesia and PTSD might be a statistical
artifact, proposing instead that ICU-amnesia might be a proxy for
trauma severity. The absence of in-ICU memories reported by a
significant number of study participants presents an interesting
problem in the identification of a unique stress profile for the ICU.
The question remains as to how the traumatic impact of medical
therapies might be transmitted if not at the level of the ICU
patient’s conscious experience.

Other Evidence: Demographic Risk Factors and
Individual History Variables

Consistent with other areas of stress research, demographic and
prior biographical characteristics have been examined for their
association with psychopathology after ICU exposure.

Demographic variables: Age and gender. Consistent with
the broader stress psychopathology literature, both younger age
and female gender have been associated with increased risk for
PTSD after ICU discharge in many but not all studies (Scragg,
Jones, & Fauvell, 2001; Girard et al., 2007). For example, one
prospective cohort study of MV patients found that women had
significantly higher scores on a measure of posttraumatic stress
symptomatology (PTSS) compared with men (Girard et al., 2007,
p. 3). In addition, the same study revealed a significant curvilinear
relationship with age and PTSS, such that PTSS increased on
average between the ages of 30 to 50 years, after which PTSS
scores tended to fall off sharply between the ages of 50—80 (Girard
et al., 2007, p. 6). The authors speculated that since older individ-
uals are typically less likely to receive aggressive medical care,
PTSD might be less likely in older individuals because they
receive less “traumatizing” medical care. This hypothesis remains
untested in the literature, although it has been substantiated that
older individuals are more likely to withhold from surgery, venti-
lation, and dialysis while in the hospital (e.g., Hamel et al., 1999).

Female gender was a consistent predictor of stress psychopa-
thology in another sample of MV patients 2-months postdischarge
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(Samuelson, Lundberg, & Fridlund, 2007). In another sample, 15%
of ICU survivors suffered from clinical levels of PTSD, and among
those who met criteria for the disorder there were twice as many
symptomatic women as men (subsample ratio 2:1; Scragg et al.,
2001, p. 12). Scragg et al. (2001) also found evidence for a
negative relationship between age and PTSD confirming the asso-
ciation of younger age with greater risk for post-ICU PTSD. Such
data is consistent with larger, population-based epidemiological
data suggesting women suffer PTSD more than men (Brewin et al.,
2000).

There are, however, some data suggesting no relationship be-
tween gender and PTSD post-ICU. In a sample of nearly 1,500
traumatically injured ICU survivors, Davydow, Zatzick, et al.
(2009) found no evidence that female gender was associated with
an increased risk for PTSD.

Psychopathological history: Previous depression, anxiety.
Evidence from the broader literature on aversive life events sug-
gests that previous psychopathology is a consistent predictor of
new, stress-related psychopathology (e.g., Ozer et al., 2008), and
this relationship has also been observed in samples of ICU-treated
individuals (Parker et al., 2015). In a sample of ALI survivors
(N = 186), Bienvenu et al. (2013) found that previous history of
depressive illness was a significant predictor of risk for post-ICU
PTSD. Davydow, Zatzick, et al. (2009) also found pre-ICU de-
pressive illness to be a risk factor for PTSD in a sample of nearly
1,500 ICU patients admitted for traumatic injury. Similarly, Cuth-
bertson et al. (2004) found that treatment-seeking behaviors for
psychological distress prior to ICU predicted eventual develop-
ment of PTSD. It is important to note, however, that each of these
studies assessed previous psychiatric history using retrospective
accounts, calling into question the extent to which patient reports
of previous psychopathology may have been colored by current
psychological distress.

Of note, in one study that looked at previous psychological
history but did not examine that history’s relationship with post-
ICU psychopathology, previous psychological problems were a
predictor of increased or prolonged sedative administration while
in the ICU (Jones et al., 2007). Whereas the authors could only
speculate as to why previous history predicted amount of sedative
administration, this finding presents an important potential link for
future investigation, sparking questions about the variance ac-
counted for by sedation alone (without prior history of psychopa-
thology) in the prediction of PTSD.

Null Findings in the Literature

Amid a number of factors that are nor predictive of later psy-
chopathology in ICU samples, two variables stand out as particu-
larly relevant to the current review and to the question of whether
the ICU carries a unique stress profile: ICU length of stay and
il .

ICU length of stay. Across a host of studies examining the
variable length of stay (LOS) for its potential relationship with
post-ICU psychological distress, only a handful of studies have
found evidence for such a link. In one systematic review of
post-ICU risk factors for the development of PTSD, Davydow,
Gifford, et al. (2008) found that only one of the nine studies
assessing LOS reported any association with later development of
PTSD. A number of studies have reported an association between

ICU LOS and the development of PTSD or depression, but these
findings appear more consistently in populations of patients with
Acute Respiratory Distress Syndrome (ARDS; e.g., Davydow,
Desai, et al., 2008; Hauer et al., 2009). The isolation of these
findings may be related to the specific pathophysiology of ARDS,
but this hypothesis has yet to be empirically substantiated. More
broadly, however, the variable LOS represents one of the clearest
instances of null findings in the general ICU literature.

This finding suggests interesting implications. If the ICU envi-
ronment were itself a traumatic stressor, it might be expected that
incremental increases in exposure would approximate a dose-
response relationship, corroborating a link between additive ICU
exposure and further adverse outcomes. However, in the general
ICU literature, there is little empirical support for the notion that
spending more time in an ICU predicts worse outcomes.

Illness severity. Another curious example of null findings is
found in studies of severity of illness. In United States ICUs,
illness severity is most commonly indexed using a revised version
of the Acute Physiology and Chronic Health Evaluation system
(APACHE II; Knaus, Draper, Wagner, & Zimmerman, 1985), a
disease classification system designed to help more accurately
predict hospital mortality rates. To achieve a numerical rating, the
disease classification system uses 12 physiologic markers (includ-
ing temperature, blood pressure, heart rate, white blood-cell count,
and the Glasgow Coma Score) as well as chronic health status and
age. Three recent systematic reviews examining ICU-related
PTSD found little support for a direct relationship between illness
severity as indexed by APACHE II sores, and the eventual devel-
opment of PTSD (Davydow, Gifford, et al., 2008; Griffiths et al.,
2007; Wade et al., 2013).

At first glance, this aggregate evidence seems definitive and an
argument might be made for dispensing with the examination of
illness severity and its impact on post-ICU psychological out-
comes. However, this conclusion seems both premature and lack-
ing in sound theoretical basis when considering evidence from the
broader PTSD literature, in which trauma severity has been asso-
ciated with the development of PTSD (e.g., Brewin et al., 2000).
The answer as to why illness severity has not been more effective
in predicting downstream psychological morbidity may very well
rest with problems attendant to the measurement of the construct.
When the APACHE 11 scoring system is scrutinized more closely—
especially as it pertains to the type of sensitivity and precision re-
quired for research—some major flaws become apparent.

The APACHE II system was designed to facilitate the compar-
ison of different medical therapies for groups of similarly ill
individuals, and to better predict mortality rates in the hospital
(Knaus et al., 1985). However, despite its widespread use, little is
known about the reliability and validity of the APACHE II (Pol-
derman, Girbes, Thijs, & Strack van Schijndel, 2001). The
APACHE II has come under criticism for excessive false positive
rates when used to predict individual mortality (with overpredic-
tion rates as high as 25%). and critics suggest that it should not be

used to predict outcomes at the individual level (Wong, Barrow,
Gomez, & McGuire, 1996). Even more disconcerting, one rigorous
study of APACHE II implementation in the ICU found APACHE
II scores were overestimated in a striking 51% of ICU cases (N =
186; Polderman et al., 2001). In addition, it was found that another
20% of the sample’s APACHE II scores were underestimated,
leading the authors to conclude that as implemented in everyday
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ICU clinical practice, wide variability exists in the accuracy of
APACHE 1I estimates. These findings fundamentally call into
question the instrument’s reliability, the justification of its use for
the prediction of downstream psychological outcomes, and the
trustworthiness of the conclusion that in-ICU illness severity does
not meaningfully predict variance in later psychological outcomes.

Although empirical evidence supports the view that certain
ICU-specific medical factors, demographic variables, and previous
psychopathology confer greater risk for post-ICU psychopathol-
ogy, there has been virtually no investigation into underlying
psychological variables which may be protective in the face of the
acute stress of ICU. In the last decade, significant progress has
been made in the study of resilience to acute stressors, and a
growing body of important risk and resilience factors have been
identified. The next section will discuss variables identified in the
resilience literature, suggested as important avenues to future
research in the ICU.

Protective Factors Associated With Resilient Outcomes

Focusing on ICU-specific risk factors is a priority in the context
of the critical care environment, given that such factors may be
preventable and within the ability of the larger medical community
to curb. For example, in the face of evidence linking sedation
regimens with psychopathology, ICU sedation guidelines have
been changing in recent years (Shehabi et al., 2013). Although the
examination of risk factors associated with the ICU has been
extensive and continues to evolve, few studies to date have exam-
ined whether individual difference variables (either endogenous
psychological variables or exogenous environmental factors) may
play a role in how people cope with the stress of the ICU. In
addition, there has been little to no ICU research investigating
protective factors known to be associated with resilient outcomes
in other stress-response contexts. We consider below the applica-
tion of a growing body of evidence from the literatures focusing on
coping, emotional flexibility, and resilience, to the ICU setting to
better understand and predict resilient outcomes after ICU expo-
sure. The following is a summary of predictors and protective
factors associated with resilient outcomes, now well established in
the stress-response literature, which we propose for future direc-
tions in ICU research.

Emotion Regulation and Regulatory Flexibility

Emotion regulation refers broadly to the varied ways in which
individuals experience, influence, and express their emotions
across differing contexts (Gross, 1998). Deficits in emotion regu-
lation have been implicated across many psychopathologies and
may play an important etiologic role (Aldao, Nolen-Hoeksema, &
Schweizer, 2010). Expressive flexibility is a related domain per-
taining to an individual’s ability to either enhance or suppress
emotion across differing contexts (Bonanno, Papa, Lalande, West-
phal, & Coifman, 2004). Evidence suggests a relationship between
expressive flexibility and resilient outcomes in the face of acute
life stress (Bonanno et al., 2004; Westphal et al., 2010). Likewise,
difficulties with expressive flexibility have been linked to chronic
psychopathology (e.g., Gupta & Bonanno, 2011). The importance
of flexibility in emotion regulation has been emphasized by Bo-
nanno and Burton (2013), who proposed an integrative framework

known as regulatory flexibility for understanding how different
emotion regulation strategies play an adaptive or maladaptive role,
depending upon contextual demands.

The study of individual differences in emotion regulation makes
sense when feasible in the context of the ICU, given that the ICU
presents unique, sometimes stressful demands upon individuals,
which likely in turn necessitates the employment of varied regu-
latory strategies for the management of stress and emotional re-
sponsivity. In addition, the study of emotion regulation would
likely facilitate the prediction of psychological distress patterns
following ICU exposure, as well as the course of those patterns
over time. The overall ability to be flexible in emotional expres-
sion, for instance, has been shown to predict the resilient outcomes
in the face of the stress of spousal loss (Coifman & Bonanno,
2010). The application of the study of emotion regulation to the
ICU setting presents an exciting opportunity for advances in the
prediction and understanding of who will do well after ICU expo-
sure and why.

Coping Strategies and Cognitive Appraisals

Cognitive appraisal and coping strategies (Lazarus & Folkman,
1984) have a long history of application in the study of stressful
life events, and have been shown to predict psychological adjust-
ment. A recent longitudinal study of spinal cord injury (SCI),
found that individuals who appraised SCI as a challenge to be
overcome (i.e., used challenge appraisals vs. threat appraisals)
were more likely to be in the resilient, low-depression symptom
trajectory (Bonanno, Kennedy, Galatzer-Levy, Lude, & Elfstrom,
2012). Similarly, individuals who were less likely to appraise SCI
as a threat were more likely to show a trajectory of stable low-
anxiety symptoms over time. Bonanno et al. (2012) also found that
coping variables predicted outcome trajectories. Specifically,
fighting spirit (making the best of life in the face of aversive
events) and acceptance were two coping strategies consistently
linked with resilient outcomes and a longitudinal trajectory of low
anxiety symptoms. Coping and appraisal processes are important
variables in the study of adjustment to serious health events like
SCI, and application to the ICU seems both relevant and promis-

ing.

Coping Flexibility and Coping Self-Efficacy

Coping flexibility has been conceptualized as an individual’s
ability to choose from a variety of coping strategies and to flexibly
use these strategies to meet changing environmental demands
(Cheng, Lau, Chan, 2014). Analogously to the regulatory flexibil-
ity model of emotion regulation (Bonanno & Burton, 2013), an
individual’s coping flexibility depends upon access to a diverse
repertoire of strategies as well as upon the skillful deployment of
coping strategies across contexts. Empirical evidence suggests that
coping flexibility has a positive relationship with psychological
well-being and predicts decreases in psychological distress
(Roussi, Krikeli, Hatzidimitriou, & Koutri, 2007; Cheng et al.,
2012; Cheng et al., 2014). In a sample of gastro-intestinal cancer
patients, for example, Cheng et al. (2012) found that individuals
who varied coping strategies to meet changing contextual demands
reported more psychological well-being than individuals who uni-
formly (i.e., fixedly) applied a passive coping strategy. Similarly,
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empirical evidence suggests that breast cancer patients who flex-
ibly use varied coping strategies are less likely to be psychologi-
cally distressed (Roussi et al., 2007).

Coping self-efficacy is a related domain and refers broadly to an
individual’s confidence in their ability to cope with the sequelae
(both minor and major) of aversive life events. It has recently been
shown that coping self-efficacy is associated with resilience to
traumatic stress pathology (deRoon-Cassini, Mancini, Rusch, &
Bonanno, 2010). In a study of single-incident traumatic injury
survivors followed longitudinally after hospital admission, indi-
viduals high on a measure of coping self-efficacy were more likely
to be in the resilient trajectory, compared with the chronically
distressed trajectory (deRoon-Cassini et al., 2010).

Optimism and Other Personality Variables

Optimism has been proposed as a protective factor in the face of
acute life stress, with empirical data substantiating an association
between optimism and resilient outcomes. In a longitudinal study
of psychological distress after breast cancer diagnosis, Lam et al.
(2010) found that decreased optimism was associated with a pat-
tern of chronic distress over time. Likewise, Galatzer-Levy and
Bonanno (2014) found that optimism predicted longitudinal tra-
jectories of depression after heart attack incidence, with optimistic
individuals being more likely to be resilient (i.e., demonstrate a
pattern of stable, low depression symptoms over time) compared
with other more depressed symptom profiles. Optimism has been
examined in a handful of ICU studies, including one in which trait
optimism predicted both anxiety and depression scores at 1-year
follow up (Myhren et al., 2009). In general, broader personality
traits have also been associated with greater resilience to PTSD,
including extraversion and conscientiousness, whereas neuroti-
cism and negative emotionality have been positively associated
with PTSD development (Jaksic, Brajkovi¢, Ivezié, Topi¢, & Ja-
kovljevi¢, 2012).

Social Support

Social support has been a variable of considerable focus within
the stress response literature, and evidence suggests it may play an
important protective role against the development of PTSD
(Brewin et al., 2000). Social support has been empirically associ-
ated with resilient trajectories across a diversity of traumatic
events, including natural disasters (Bonanno, Galea, Bucciarelli, &
Vlahov, 2007; Bonanno, Brewin, Kaniasty, & Greca, 2010), the
SARS bio-epidemic (Bonanno et al., 2008), and combat deploy-
ment (Pietrzak et al., 2010). A small handful of studies have
examined social support as a protective factor within the ICU
setting (e.g., Deja et al., 2006; Jones et al., 2003), although this
body of research is still developing. One study found that social
support was significantly negatively associated with PTSD symp-
toms in a sample of ICU patients admitted for ARDS (Deja et al.,
2006). This association in ICU-treated individuals between social
support and decreased psychological distress presents another
promising avenue for future research, though further exploration is
needed before broader conclusions may be drawn.

Psychobiology

Without exception, individuals admitted to the ICU are in the
throes of a physically life-threatening event requiring both signif-

icant medical treatment and the recruitment of the body’s innate
immune response. In this way, ICU patients may differ from other
types of individuals who are exposed to a life-threatening event but
are not physically injured or for whom the physical injury is
superficial. Interestingly, the immune system and central nervous
system responses to environmental stressors instantiated in the
Hypothalamic-Pituitary-Adrenal (HPA) Axis response are closely
coupled. Specifically, glucocorticoids are distributed throughout
the body through blood following release from the HPA-Axis
altering expression patterns of genes that drive inflammation, and
ultimately leading to broad suppression of proinflammatory gene
networks and antiviral programmed gene responses. Further, the
brain’s detection of proinflammatory and antiviral cytokines in the
periphery stimulates the release of glucocorticoids (Sorrells &
Sapolsky, 2007). The close relationship between innate immune
and innate stress responses may help to explain why classes of
drugs such as steroids suppress both inflammation and alter stress
reactivity with the likely mechanism of action being the suppres-
sion of the glucocorticoid release from the HPA-Axis (Miller,
Cohen, & Ritchey, 2002; Raison & Miller, 2003; Singh, Petrides,
Gold, Chrousos, & Deuster, 1999; Wirtz et al., 2007; Yehuda,
Yang, Buchsbaum, & Golier, 2006). Indeed, some researchers
have already begun to experiment with the administration of
glucocorticoids to ICU patients, with the goal of dampening stress
responsivity and decreasing the incidence of PTSD following
critical care treatment (Schelling et al., 2006; Hauer et al., 2014).
The complex relationship between the inflammatory, immune, and
innate stress responses via the central nervous system represent
another exciting avenue for future exploration, and ICU-treated
individuals represent a unique population within which to explore
these important psychobiological factors.

Taken together, the above variables represent a sampling of
risk and resilience factors from the broader stress-response
literature that seem particularly applicable to the ICU environ-
ment. Many of the above constructs, which may play a role in
buffering or moderating stress responsivity in the context of the
ICU, have been designed to be measured both with experimen-
tal paradigms as well as self-report instruments (e.g., expressive
flexibility has been examined both with a computer-based ex-
perimental paradigm, as well as with a validated and reliable
questionnaire; Burton & Bonanno, 2015). As such, they present
cost-effective and time-efficient constructs for examination in
future ICU research protocols. The application and study of
these novel constructs in the context of the ICU will also
increase the relevance of ICU research to developing theory and
methods elsewhere in the literature.

Methodological Issues

Despite evidence associating ICU-specific factors with psycho-
pathology, the question remains of how to adjudicate whether the
ICU confers risk for broad ranging psychopathologies above and
beyond the risk associated with the traumatic life event that com-
pelled ICU treatment. We propose a number of methodological
advances consistent with approaches used to answer similarly
complex questions about the etiology of heterogeneous responses
to extreme stressors.
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True Prospective Data

Access to informative pre-ICU data would represent a signifi-
cant methodological advance. Exposure to a traumatic life event
often temporally precedes the ICU stay itself, in some cases by a
significant margin. Patients are often admitted to the ICU follow-
ing downstream health deterioration arising from complications
with a primary medical intervention or health condition (e.g.,
bacterial infection at a surgical site). True prospective data would
help to adjudicate whether such individuals were experiencing
psychological distress before the traumatic event, directly in rela-
tion to the impact of the traumatic life event, or whether the
distress appeared to intensify after exposure to the intensive care
setting. These methods might in turn facilitate the arbitration of
what portion of variance in psychological outcomes is accounted
for primarily by the original stressful life event, additively after
ICU exposure, or by previous psychological morbidity.

The necessity of pretraumatic (i.e., true prospective) data on
psychological functioning has been emphasized in the broader
stress-response and PTSD literatures (Bonanno, 2004; Bonanno,
Westphal, & Mancini, 2011). However, although large epidemio-
logical research projects have become more common (e.g., Health
and Retirement Study; University of Michigan), these United
States data sets have typically not included the necessary variables
to address ICU-related questions (i.e., ICU admission, length of
stay, and trauma symptom measures). However, at least one Eu-
ropean study has used the use of large population-based samples to
assess the impact of previous psychological morbidity upon post-
ICU psychopathology. Using data from Danish national medical
databases, Wunsch et al. (2014) found that MV patients without a
prior psychiatric history were at increased risk for psychopathol-
ogy following ICU treatment.

Equivalent Comparison Groups

Another significant methodological advance would be the em-
ployment of an equivalent comparison group. This solution neces-
sitates two groups: one exposed to the ICU and the other a
comparison group, consisting of individuals with comparable in-
juries or health events, yet importantly without ICU admission.* At
least one study has attempted this scientifically rigorous experi-
mental design to good effect by comparing two samples of non-
fatal injury patients, one with ICU admission and one without
(O’Donnell et al., 2010). This study showed that admission to the
ICU was associated with a threefold increase in PTSD risk. An
unavoidable limitation of such a design is that statistical control is
not the same as experimental control. Among other differences, the
two groups differed on illness severity scores and hospital LOS,
which while statistically controlled for, may indicate that the
samples were different in other important and unmeasured ways.
Nevertheless, the authors’ rigorous study design allowed them to
conclude that ICU admission itself is a risk factor for PTSD
(O’Donnell et al., 2010).

A substantial problem in applying this study design more
broadly is that most health events necessitating ICU treatment are
very serious and are rarely treated elsewhere. Again we consider
such cases as a major cardiac event or stroke, or a serious bacterial
infection that has entered into the bloodstream (sepsis). These
conditions are life-threatening and require specialized and ad-
vanced medicine in order to stabilize patients who are suffering

from them. A group of patients with these qualifying conditions
leaves very little possibility for an adequate comparison group
with both the presence of a comparably stressful health event, but
without ICU exposure.

One possible solution to this dilemma is to compare two sepa-
rate samples, both treated in ICUs, but from parts of the country
(or the world) where medical interventions differ substantially.
Reportedly in parts of Europe, for instance, MV is not achieved by
heavy sedation. Rather, these ICUs use physical restraints to
ensure that ventilation tubes are not removed by agitated or espe-
cially uncomfortable patients (Jones et al., 2007). The comparison
of United States and European samples (ideally matched on im-
portant subject variables) with these distinct between-subjects dif-
ferences might significantly improve the ability to answer ques-
tions about the relative contribution of sedation and/or physical
restraints to patients’ psychological distress. However, this sce-
nario also invokes the possibility of problematic cultural con-
founds (Scandinavian countries, for instance, have a much higher
relative standard of living). However, a rigorously designed study
with proper matching for important subject variables (e.g., socio-
economic status, ethnicity, etc.) might begin to address such con-
founds effectively.

In general, very little current ICU research uses comparison
groups of any kind, though there are likely creative ways to
counteract this deficit. For instance, it should be possible to select
individuals exposed to a particular form of medical intervention
and to compare these individuals with similar ICU patients who
did not receive such treatments. Within a single ICU site, it should
be theoretically possible to compare individuals who received MV
therapy with a group of individuals who were not MV. Instead,
most studies examining MV in the literature use it as an inclusion
criterion (e.g., Samuelson et al., 2007), rather than seeking to find
a methodologically sound, meaningful comparison group. The
systematic comparison of patients with and without certain ICU
medical therapies would substantially contribute to the field’s
ability to parse the unique contributions of specific ICU medical
therapies to downstream psychiatric risk.

Sampling Bias

In terms of ICU sampling procedures, two main problems exist.
First, as aforementioned, many published ICU studies have highly
specific samples, selected for a specific medical condition (e.g.,
ARDS or patients requiring MV). Although this makes sense from
the perspective of researching the unique profile of specific med-
ical conditions, it does little to advance the field’s understanding of
the overall prevalence rates of PTSD or other psychological prob-
lems after intensive care treatment. Further, without sound popu-
lation estimates of the risk for the development of these disorders
after ICU treatment, it becomes difficult to meaningfully assess
which specific medical conditions carry the highest psychological
burden.

A second problem with ICU samples rests in the significant
mortality rates attendant to this population. In general, ICU studies

3 According to classical experimental theory, this is known as a non-
equivalent comparison group design (Campbell, Stanley, & Gage, 1963).
The lack of random assignment classifies this design as quasi-
experimental.
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lose approximately 40% of the initial sample due to death. Al-
though no comprehensive solution for addressing mortality rates in
this population has been proposed (since this is naturally a very
sick population), questions arise as to substantial statistical differ-
ences between study completers and individuals who died over the
course of the study. At the very least, all research conducted in this
context should report differences in the sample of survivors com-
pared with those who die during the course of the study. Instead,
very few studies conduct adequate sample comparisons to control
for threats to internal validity due to attrition.

Measurement Problems

Problems with the APACHE 1I system have already been pro-
posed, and the usage of APACHE II as an appropriate measure of
subjective illness severity has been called into question earlier in
this review. It seems evident that although the APACHE II system
may be useful in algorithms predicting hospital mortality rates, it
may lack the reliability and sensitivity necessary to be used in the
prediction of more distal outcomes such as trauma-related psycho-
pathology. Further, it is also possible that the APACHE system
may not be an appropriate metric when assessing the psychological
impact of a particular individual’s health condition (even were it
possible to reduce the sources of systematic error in the imple-
mentation). APACHE II scores may instantiate a valid and reliable
index of medical severity, but not of how severe these health
conditions are on a human scale, either subjectively or as seen by
other people. To address this hypothesis, it would be important to
contrast ICU-treated individual’s self-rated health with a doctor or
nurse’s rating of illness severity, which might in turn be compared
to APACHE II scores to see if the three measurement techniques
converge.

Conclusions

The ICU experience has been characterized as psychologically
stressful by the popular media while the extant empirical literature
has highlighted elevations in PTSD symptoms following ICU
exposure. However, little research to date has tried to meaningfully
parse the variance in psychopathology associated with the impact
of the health event precipitating ICU admission from the variance
in outcomes associated with ICU-specific medical therapies. It
remains possible that the range of ICU therapies currently associ-
ated with increased psychological morbidity in the literature are
acting largely as proxies for stressor severity. Although the liter-
ature to date does not support the conclusion that illness severity is
a predictor of psychopathology, problems with measurement may
account for some of this failure. Further, the conclusion that
increased exposure to the ICU environment predicts worse out-
comes fundamentally lacks empirical basis, given null findings for
a dose-response relationship in the general ICU literature.

Although the development of new tools for saving lives is
clearly an important priority, individuals are now living longer
lives after ICU treatment and thus understanding the psychological
impact of the ICU experience becomes an important and worthy
research goal. As the area of inquiry surrounding the ICU increases
in breadth, the application of new constructs to the ICU environ-
ment will facilitate better understanding of how individual differ-
ences interact with the ICU treatment factors. These factors should

include important risk and resilience factors explored elsewhere in
the stress-response literature. Finally, sound methodological im-
provements such as those reviewed here can substantively contrib-
ute to the field’s ability to parse such fundamental questions as
who will do poorly after a trip to the ICU and why.
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Purpose/Objective: Posttraumatic stress disorder (PTSD) that develops after critical care may be marked
by a unique constellation of symptoms that differ. for example, from the symptoms that develop in
response to more traditional traumas such as combat or assault. Research Method/Design: We describe
ways in which symptoms of PTSD after critical illness can be clinically engaged, drawing from
literature pointing to “best treatment” practices in other settings. And, we discuss the relevance of
intensive care unit (ICU) related PTSD to rehabilitation psychologists and explain why rehabilitation
psychologists are well suited to identify and treat ICU-related PTSD. Results: In this conceptual
review, drawing from both empirical findings and theoretical models, we surmise that traumatized
survivors of critical illness demonstrate 2 central clinical features—avoidance and reexperiencing.
Conclusions/Implications: The potentially unique clinical profile of ICU-related PTSD likely
requires unique assessment and treatment practices. These services may be best provided by
providers with expertise in providing coordinated care, such as rehabilitation psychologists. Next steps
should include empirical study to determine whether practices that are empirically supported in other
settings may be translated to the ICU and post-ICU hospitalization for critical illness survivors.

Impact and Implications

PTSD that is associated with ICU hospitalization and critical illness goes largely unrecognized and
untreated. This conceptual review extends literature published to date by offering a robust clinical
and conceptual framework to understand the unique expressions of this syndrome in ICU survivors.
The literature presented in this review highlights the insight that ICU-related PTSD appears to have
a unique clinical profile, which includes avoidance and future-oriented worries about medical
condition recurrence, resulting in problematic engagement in recommended health care and medical
treatment. Rehabilitation psychologists should be aware that the potentially unique clinical profile of
ICU-related PTSD likely requires unique assessment and treatment practices.
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Introduction

Traumatic events often yield predictable, problematic psycho-
logical consequences. These events are defined by the Diagnostic
and Statistical Manual of Mental Disorders (5th ed.; DSM-5;
American Psychiatric Association, 2013) in the context of death,
threatened death, actual or threatened serious injury, or actual or
threatened sexual violence (American Psychiatric Association,
2013). Our definition of posttraumatic stress disorder (PTSD) has
long focused on survivors of war, and references to the impact of
combat on aspects of human functioning are replete in ancient and
more contemporary literature, predating the development of the
modern DSM. In previous times, terms like “shell shock™ and
“battle fatigue” anchored the concept of PTSD squarely in the
warfare-related domain, and popular understandings of PTSD con-
tinue to focus on veteran health. However, more recently, there has
been a broad recognition that PTSD develops not only in response
to combat but also in response to stressors such as medical events,
experiences, and insults. Even a cursory review of the PubMed
database reveals dozens of articles about PTSD in patients after
myocardial infarction, a diagnosis of cancer or HIV/AIDS, and
miscarriage, though none of these have focused on the clinical
distinctiveness of PTSD in survivors of critical illness. In this
conceptual review, we will discuss potentially unique features of
PTSD characteristic of survivors of critical illness, and we will
discuss psychotherapeutic issues relevant to this specialized pop-
ulation, while highlighting the role of rehabilitation psychologists
in this process.

Critical Illness as Traumatic Stress

Survivors of critical illness and intensive care hospitalization
comprise an extremely large group, and one that is increasing as a
result of improvements in medical care (Erickson et al., 2009). In
North American alone, more than 5 million people are admitted to
a general medical or general surgical intensive care unit (ICU;
unless otherwise explicitly stated, we are using ICU to refer to
general medical and surgical ICU populations and not to burn,
trauma, or neuro ICU patients) annually (Society of Critical Care
Medicine, 2005). However, because of advances in critical care,
mortality rates have significantly declined to 20% (from ~50%
just a decade ago), bolstering the ranks of ICU survivors (Zim-
merman, Kramer, & Knaus, 2013). These individuals often de-
velop PTSD (Davydow, Gifford, Desai, Needham, & Bienvenu,
2008; Parker et al., 2015) as a reaction to their critical illness,
which, for many patients, is marked by both an abrupt and intense
fear of death and feelings of great helplessness.

Critically ill patients endure a variety of physical and emo-
tional stresses during intensive care hospitalization. These in-
clude, but are not limited to, painful procedures, dysregulation
of the hypothalamic-pituitary-adrenal axis, and/or delirium and
fear of impending death (fear of death is often heightened in the
days after ICU discharge when patients realize how close they
came to dying). During ICU hospitalization, patients experience
reduced autonomy (e.g., feelings of helplessness, extreme de-
pendence, and a perceived inability to make choices), along
with difficulty communicating frightening experiences and per-
ceptual disturbances associated with delirium (DiMartini, Dew,
Kormos, McCurry, & Fontes, 2007; Jones, Griffiths, &
Humphris, 2000; Kiekkas, Theodorakopoulou, Spyratos, & Bal-

topoulos, 2010). Delirium experienced during ICU hospitaliza-
tion is thought to be associated with onset of PTSD symptoms.
Evidence suggests that sedation (e.g., benzodiazepine and opi-
ate; Arroliga et al., 2008; Kollef et al., 1998; Pandharipande et
al., 2006; Payen et al., 2007; Riker et al., 2009), agitation, and
physical restraint (Micek, Anand, Laible, Shannon, & Kollef,
2005) in the ICU is associated with delirium and later onset of
PTSD symptoms (Girard et al., 2007; Jones et al., 2007; Kress
et al., 2003; Nelson, Weinert, Bury, Marinelli, & Gross, 2000;
Samuelson, Lundberg, & Fridlund, 2007a). Moreover, memo-
ries of frightening psychotic experiences during ICU hospital-
ization have been associated with later PTSD symptoms (Jones
et al., 2003, 2007; Rattray, Crocker, Jones, & Connaghan, 2010;
Rattray, Johnston, & Wildsmith, 2005; Samuelson, Lundberg,
& Fridlund, 2007b; Weinert & Sprenkle, 2008).

Although PTSD is largely unrecognized in survivors of critical
illness, it has been estimated that at least 20% of ICU survivors
experience clinically significant symptoms of posttraumatic stress
during the first year after ICU discharge (Davydow et al., 2008),
and the prevalence may be even higher (up to 33%) in ICU
patients’ family members (Azoulay et al., 2005). These figures are
nearly quadruple the lifetime prevalence of similar symptoms (7%)
in the general U.S. population (Kessler & Wang, 2008). Although
symptoms of PTSD among survivors tend to be related to delu-
sional memories of their ICU hospitalization (Davydow et al.,
2008; Jones, Griffiths, Humphris, & Skirrow, 2001), symptoms
experienced by family members and caregivers likely are related to
communications and decision-making processes with the health
care team (Needham et al., 2012; Stevenson & Dowdy, 2012).
Family members are likely also adversely affected by the stress of
watching loved ones experience prolonged, life-threatening ill-
nesses.

Acute Stress in Critical Illness Survivors

Acute stress symptoms experienced during the course of ICU
hospitalization are a risk factor for later development of PTSD
(Davydow, Zatzick, Hough, & Katon, 2013b). Acute stress
symptoms are PTSD symptoms that occur within the first month
following exposure to a traumatic stressor, which may include
exposure to the ICU environment, delirium, or the physical
trauma prompting hospital admission (American Psychiatric
Association, 2013; Davydow et al., 2013b; Harvey & Bryant,
1998). Among survivors of critical illness, acute stress symptoms
during ICU hospitalization and posttraumatic stress symptoms fol-
lowing discharge are common among pediatric intensive care patients
(Bronner, Knoester, Bos, Last, & Grootenhuis, 2008; Nelson & Gold,
2012), parents of PICU patients (Bronner et al., 2010; Nelson &
Gold, 2012), adult survivors of critical illnesses (Cuthbertson,
Hull, Strachan, & Scott, 2004; de Miranda et al., 2011; Jones,
Griffiths, Macmillan, & Palmer, 1994; Kapthammer, Rothenhéu-
sler, Krauseneck, Stoll, & Schelling, 2004; Schelling et al., 1998),
relative caregivers of adult patients (Azoulay et al., 2005; de
Miranda et al., 2011; Kapthammer et al., 2004; Siegel, Hayes,
Vanderwerker, Loseth, & Prigerson, 2008), and intensive care
providers (Mealer, Shelton, Berg, Rothbaum, & Moss, 2007).
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Unique Constellation of PTSD Symptoms in
Critical Illness

Although risk factors for the development of PTSD in ICU
survivors have been well described, much less is known regarding
the potentially unique constellation of symptoms characteristic of
ICU survivors. Studies of individuals after critical illness suggest
that certain psychiatric difficulties—that is, depression—may have
distinct expressions. For example, it appears that the depression
that occurs so commonly after critical illness may be comprised of
somatic symptoms more than cognitive ones, a finding that has
potentially important clinical implications (Jackson et al., 2014).
Similarly, it may be that PTSD experienced after critical illness has
hallmark characteristics, distinguishing it from PTSD experienced
after other traumatic events. For instance, the reexperiencing
symptoms of PTSD after a medical illness often are focused on
preoccupation with future-oriented enduring threats of recurrence
of the medical condition and current functional decline, rather than
on a discrete event in the past whose danger has passed. Moreover,
PTSD symptoms in general may present in a different manner and
with different psychological, behavioral, and health consequences
among medical populations compared with survivors of other
types of trauma (Green et al., 1998). Reexperiencing symptoms
may be discernible as fearfulness of attending medical provider
appointments or going to clinics that symbolize the burden of
being placed, once again, in an unintended and vulnerable ICU
admission.

Among individuals with PTSD following critical illness, avoid-
ance and reexperiencing symptoms have been shown to be the
most prevalent, with symptoms of avoidance being the most com-
mon and debilitating, associated with functional impairment
(Davydow et al., 2008). Although symptoms of avoidance in
patients with PTSD related to acute life-threatening illness are
difficult to conceptualize, avoidant patients with PTSD may dis-
play a reluctance to seek help, a denial of difficulties, and appre-
hension that disclosing problems to health care providers could
lead to another ICU admission. Table 1 provides an example of

Table 1
Examples of “Common” Clinical Complaints in ICU Survivors
With PTSD

Everyday “Expressions” of Symptoms

¢ Avoidance of medical clinics, hospitals, and participation in medical
procedures

« Intense, future-oriented concerns about the reemergence of illness

¢ Hypervigilant preoccupation with somatic symptoms — large or small

 Preoccupation with thoughts of “delusional memories” from ICU
hospitalization

¢ Confusion over which memories were of critical illness and intensive
care were “real”

 Social disengagement and isolation related to fear of “germs” or
“getting sick”

¢ Claustrophobia, related to memories of being restrained or held down
in the ICU

« Refusal to watch medically oriented news or television shows that
dramatize hospital life — e.g., ER or Grey’s Anatomy

 Reactivity related to noises similar to those occurring in an ICU —
e.g., “beeping” sounds

Note. 1CU = intensive care unit; PTSD = posttraumatic stress disorder.

typical PTSD symptoms among ICU survivors based on our an-
ecdotal clinical experience.

Impact of Critical Illness PTSD on Health
Care Engagement

A few studies have focused explicitly on the impact of medi-
cally related PTSD on health care engagement. In one of the first
investigations to date, Newman and colleagues (2011) found that
cardiac patients with PTSD took 2.5 times longer to seek emer-
gency assistance than those without PTSD (25.7 hr vs. 10.7 hr, p =
.005), and that the cognitive and emotional representations of
symptoms were primary contributors (Newman et al., 2011). In
another study, stroke survivors with PTSD symptoms were almost
3 times as likely to be nonadherent to their prescribed medications
as those without PTSD symptoms years after the index stroke
event (Kronish, Edmondson, Goldfinger, Fei, & Horowitz, 2012).
Edmondson and colleagues (2013) found among stroke survivors
that the association of PTSD to nonadherence was mediated by
increased concerns about medications (i.e., “they disrupt my life,”
fear of side-effects), but not understanding the necessity of those
medications for secondary prevention (Edmondson and colleagues,
2013). These studies highlight the impact of forward-focused
threats that serve as potent reminders of chronic disease (Edmond-
son, 2014), thus preventing delivery and maintenance of care for
patients who have developed PTSD after critical illness. Ironically,
avoidance of care—whether simple care like a visit to the dentist
or serious care like surgery or medical hospitalization—may create
a maladaptive cycle in which symptoms worsen because care is
avoided, a dynamic which may lead to the development of even
more severe anxiety (see Figure 1).

PTSD Assessment in the ICU

Given the prevalence and impact of PTSD on survivors of
critical illness, it is important to ensure that valid and reliable
measures of PTSD are available. Patients in the ICU often expe-
rience difficulty communicating verbally, poor sleep, fatigue, pain,
limited attention span, and limited time available for mental health
assessment. Therefore, assessment measures must be brief, feasi-
ble to administer in a chaotic ICU environment, and easily under-
stood. One issue alluded to in the extant literature is that assess-
ment of PTSD in the ICU tends to be nonstandardized, using a
variety of measures, limiting our ability to definitively identify
appropriate measures to use (Davydow et al., 2008; Jackson et al.,
2007). This trend has been improving, however, with more studies
using identical measures, allowing for more accurate comparisons
across investigations (Parker et al., 2015). Of the measures that have
been validated for use in the ICU, only two have been validated
against clinician diagnosis—the Impact of Events Scale — Revised and
the Post-Traumatic Stress Syndrome 10-question inventory (Bien-
venu, Williams, Yang, Hopkins, & Needham, 2013; Stoll et al.,
1999). The Posttraumatic Stress Checklist has also been widely
employed (Davydow et al., 2013a). Some of the measures that
have been used most frequently may result in high false-positive
rates, reducing their clinical utility (Jackson et al., 2007); there-
fore, it is important to continue to seek appropriate measures of
PTSD among survivors of critical illness and to assess the psy-
chometric properties and feasibility of their use with patients who
are critically ill.
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Figure 1. The Cycle of Avoidance in Survivors of the ICU with PTSD.
This figure describes the maladaptive ways that avoidance of medical care
leads to a panoply of other medical and psychological difficulties. ICU =
intensive care unit; PTSD = posttraumatic stress disorder.

PTSD Interventions in the ICU

Despite the high prevalence of critical-illness- and ICU-related
PTSD, there have been limited studies of nonpharmacologic inter-
ventions (Peris et al., 2011), and there is no standard protocol for
acute stress intervention in the setting of critical illness and ICU
care. Among the few studies conducted to date, Peris et al. (2011)
compared psychological outcomes of two cohorts of patients sur-
viving major trauma, treated before or after the institution of an
in-ICU clinical psychologist intervention. Those in the cohort who
had the intervention had a significantly lower prevalence of PTSD
symptoms (21%; vs. 57% at 12-month follow-up). The interven-
tion addressed the psychoemotional needs not only of patients but
also their relative caregivers and providers. In particular, it focused
on stress management, which involved cognitive and emotional
restructuring, while promoting family-centered decision making as
a way of alleviating stress. On average, patients received five or
six interventions during their critical illness, all delivered by a
clinical psychologist. The structure of the intervention highlights a
transition from an independent model of care to an interdisciplin-
ary plan of care that is collaborative and patient centered. Among
other potential interventions, one that emerges pertains to the use
of clinical protocols designed to facilitate decreased sedation and
increased awareness in critically ill patients. This intervention,
widely known as “Wake Up and Breathe,” has been shown to have
clear benefits, and these may include fewer symptoms of anxiety
and PTSD (Kress et al., 2003).

Several practice guidelines for the treatment of PTSD have been
published internationally in the last decade (Cukor, Spitalnick,
Difede, Rizzo, & Rothbaum, 2009; Foa, Keane, Friedman, &
Cohen, 2008; Kearns, Ressler, Zatzick, & Rothbaum, 2012),
though most of these are focused in the outpatient setting, without
studies having been conducted yet in the intensive care environ-
ment with patients who are critically ill. Although these outpatient

guidelines differ in terms of rigor and focus, there is considerable
agreement in terms of their recommendations (Forbes et al., 2010).
First, there is strong support across guidelines for the use of early
psychological intervention for patients and relative caregivers
(Bidckman, Orwelius, Sjoberg, Fredrikson, & Walther, 2010; Cu-
kor et al., 2009; Garrouste-Orgeas et al., 2012; Jones, Bickman, &
Griffiths, 2012; Kearns et al., 2012; Parker et al., 2015). Second,
all the guidelines highlight evidence for the use of serotonin
reuptake inhibitors as adjunctive treatment to psychological inter-
vention, whereas none of the guidelines recommend benzodiaz-
epines for treatment of PTSD (Bernardy & Friedman, 2015).
Lastly, none of the guidelines advocate the routine use of early
psychological debriefing to treat or prevent PTSD in individuals
exposed to trauma, reflecting the fact that, in general, evidence
does not support this practice (Rose, Bisson, Churchill, & Wes-
sely, 2002).

Included in the recommended psychological treatments are
cognitive—behavioral based therapies (CBT), eye movement de-
sensitization and reprocessing, and exposure treatments (Forbes et
al., 2010). Various forms of CBT, in different combinations, have
been used in the treatment of PTSD in the outpatient setting,
including exposure, systematic desensitization, cognitive process-
ing therapy, stress inoculation training, cognitive therapy, assertion
training, biofeedback, and relaxation therapy. Of these therapies,
exposure therapy, or combinations of exposure with cognitive
therapy or stress inoculation training, have the strongest evidence
and are recommended as a first-line treatment for PTSD (Powers,
Halpern, Ferenschak, Gillihan, & Foa, 2010). Several studies have
shown that prolonged exposure is an effective treatment approach
in the outpatient setting, and also may be effective for treatment of
acute stress during ICU hospitalization and, thus, prevention of
PTSD posthospitalization (Cukor et al., 2009; Kearns et al., 2012).
These approaches have not yet been tested in the ICU, or specif-
ically with survivors of critical illness. However, there are some
recent studies to suggest that these strategies, and that exposure
techniques, including brief prolonged exposure and virtual reality,
may be beneficial for treatment of early signs of PTSD and,
therefore, prevention of long-term adverse outcomes (Cukor et al.,
2009; Gidron et al., 2001; Kearns et al., 2012; Leaman, Kearns, &
Rothbaum, 2013). Because the most salient symptom in critical
illness survivors is avoidance, cognitive—behavioral techniques
that include exposure therapy could be beneficial. Additional stud-
ies of in-ICU psychological interventions that study variables
thought to facilitate or hinder recovery from critical illness, utiliz-
ing a patient-centered and collaborative team approach, are imper-
ative and needed.

Dual Diagnosis Affecting Post-ICU PTSD Treatment

One potential confounder to the treatment of PTSD in survivors
of critical illness is cognitive impairment. Since the late 1990s,
over 25 studies of cognitive outcomes in medical and surgical ICU
survivors have been conducted (Jackson et al., 2003; Pandhari-
pande et al., 2013; Wilcox et al., 2013). These studies have
included thousands of patients with a tightly defined array of
illnesses and have consistently reported the existence of significant
cognitive difficulties in between 30% and 50% of individuals. In
the large BRAIN-ICU study, researchers evaluated 473 adults 3
and 12 months after ICU discharge, and reported that their perfor-
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mance on a cognitive assessment battery—the Repeatable Battery
for the Assessment of Neuropsychological Status (Randolph,
1998)—was worse than in patients with mild cognitive impair-
ment, similar to patients with moderate traumatic brain injury
(mTBI), and only slightly better than those with Alzheimer’s
disease (Pandharipande et al., 2013). Similar to other studies,
cognitive deficits were shown to occur in domains of attention,
executive functioning, and memory, and to a lesser extent, pro-
cessing speed (Wilcox et al., 2013).

The practical challenges of treating individuals with comorbid
cognitive impairment and PTSD are significant. Their clinical
presentations vary widely but the deficits they demonstrate often
are of a dysexecutive nature. Evidence increasingly supports the
use of metacognitive approaches to the cognitive rehabilitation of
executive dysfunction. Metacognitive approaches generally em-
phasize the importance of developing skills including of self-
awareness, self-monitoring, and self-control as a way of improving
daily functioning. (Cicerone et al., 2005). Of these, the best known
is probably goal management training (GMT; Levine et al., 2000).
Based on the theory of “goal neglect,” (Duncan, Emslie, Williams,
Johnson, & Freer, 1996; Duncan et al., 2008; Nieuwenhuis, Bro-
erse, Nielen, & de Jong, 2004). GMT is a stepwise intervention
that uses self-awareness and self-monitoring techniques to train
patients to “STOP” and monitor ongoing behavior, and regain
cognitive control when behavior becomes incompatible with in-
tended goals. GMT is the one approach to cognitive rehabiliation
that has been studied in ICU survivors to date, and it appears
promising as a method of improving both objective cognitive
performance and self-reported functional ability (Jackson et al.,
2012). Preliminary findings suggest that such metacognitive inter-
ventions may not only potentially improve cognition but also
positively impact symptoms of PTSD by improving cognitive
processes involving inhibition and emotional regulation, among
others. Interventions that address symptoms of cognitive impair-
ment may also treat symptoms of PTSD, and vice versa.

Although focused treatment of ICU survivors with both PTSD
and cognitive impairment has rarely been attempted, clinical in-
terventions that engage these dual conditions are actively used
with populations of combat veterans in particular, though little
guidance pertaining to optimal treatment of the co-occurring con-
ditions exists (Kennedy et al., 2007). Preliminary evidence sug-
gests that treatments combining cognitive processing therapy with
more traditional cognitive rehabilitation may be effective in reduc-
ing PTSD symptoms (Chard, Schumm, Mcllvain, Bailey, & Par-
kinson, 2011). Prolonged exposure therapy also appears to
improve outcomes among those suffering from mTBI and combat-
related PTSD (Wolf, Strom, Kehle, & Eftekhari, 2012).

PTSD Prevention

Although there is limited research on treatment of PTSD in ICU
survivors, one intervention that has been studied for prevention of
ICU-related PTSD is the use of ICU diaries (Parker et al., 2015).
ICU diaries are a written daily account of procedures and the
patient’s progress (Bickman & Walther, 2001). They are written
by hospital staff and family members in everyday language, and
are presented to the patient in order to assist with developing an
accurate narrative of intensive care hospitalization (Egerod, Chris-
tensen, Schwartz-Nielsen, & Agard, 2011; Garrouste-Orgeas et al.,

2012; Jones et al., 2012). Several studies have shown positive
effects of ICU diaries for PTSD prevention, and improved quality
of life, in survivors of critical illness and their family members,
though debate about their effectiveness is ongoing (Bidckman et al.,
2010; Bickman & Walther, 2001; Egerod et al., 2011; Garrouste-
Orgeas et al., 2012; Jones et al., 2010, 2012; Knowles & Tarrier,
2009; Perier et al., 2013). Other PTSD-related interventions eval-
uated for use in the ICU have been less conventional and less
direct. As previously described, decreasing sedation and engaging
patients in early mobility protocols, to reduce the likelihood of
delirium and the risk of developing delusional memories, are both
potential contributors to symptoms of PTSD (Kress et al., 2003;
Schweickert et al., 2009). In general, interventions aimed at im-
proving psychological functioning in ICU patients have been in-
effective. One recent example in this regard is the RECOVER, a
240-patient multicomponent intervention, which largely involved
the use of exercise and mobility-related interventions with criti-
cally ill patients, and which did not improve mental health func-
tioning and quality-of-life outcomes (Walsh et al., 2015).

Long-Term Outcomes

Few studies of PTSD in ICU survivors have focused on long-
term outcomes beyond 1 year. Available information suggests that
PTSD often persists for many years after critical illness hospital-
ization (Kapthammer et al., 2004) and is associated with a variety
of adversities, including cognitive dysfunction (Cohen et al., 2013;
Qureshi et al., 2011) and reduced health-related quality of life
(Kapfhammer et al., 2004). Patients with delusional memories
associated with ICU hospitalization are at particularly high risk of
future development of PTSD (Jones et al., 2001). Patients with a
history of panic attacks, agoraphobia, general anxiety symptoms,
or depressive symptoms have been shown to be at higher risk of
experiencing paranoid delusions and hallucinations in the ICU
than patients without this history (Jones et al., 2001).

The Unique Stresses of Critical Illness: The Role of
the Rehabilitation Psychologist?

Critical illnesses and ICU hospitalization can be particularly
stressful to patients, caregivers, and hospital staff, and against this
backdrop, the potential role of various clinical psychology disci-
plines, including rehabilitation psychology, should be considered.
Although not entirely unique in this, rehabilitation psychologists
are trained to provide ecologically valid assessments and support-
ive psychological services in a team-based environment, with a
focus on assisting individuals with newly acquired disabilities and
health-related limitations in adjusting to new limitations and form
new identities. Rehabilitation psychologists work at the intersec-
tion of cognitive, physical, and psychological domains. Similar to
their health psychologist and neuropsychologist colleagues, reha-
bilitation psychologists provide a diversity of clinical skills that
allow them to engage the complexities of ICU survivors—skills in
neuropsychological assessment, treatment planning, and in helping
individuals develop compensatory strategies for dealing with
newly acquired cognitive and emotional changes. To date, there
have been limited studies to evaluate the role of the rehabilitation
psychologist in intensive care settings—as consultant or member
of the treatment team. Additional studies are needed to determine
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the ideal role of the rehabilitation psychologist and to identify
“best practice” guidelines for assessment, prevention, and treat-
ment of PTSD in the critical care environment.

Conclusions

PTSD is common in survivors of critical illness and occurs in
between 10% and 30% of individuals after discharge. Although
research has established the prevalence of this syndrome as well as
risk factors (which largely pivot around the fact that age [younger]
and gender @ confer greater susceptibility to PTSD), it remains
unclear whether there are clinical distinctives that may be uniquely
characteristic in patients after ICU care. One key goal of future
research efforts is to engage this question, that is, whether there are
specific symptoms of PTSD secondary to critical illness that can
be clinical targets. Theoretical suggestions and limited evidence
have suggested the potential prominence of avoidant symptoms,
coupled with delusional memories and a fixation on future rather
than past trauma. Although the nature of PTSD symptoms after
critical illness needs to be studied further, it is not too soon to
begin thinking critically about the ways that clinical interventions
could target specific symptoms, such as intense fear of recurring
illness and an irrational fear of hospitalizations or surgery. The
potentially unique clinical profile of ICU-related PTSD requires
unique assessment and treatment practices for which empirical
support at present is sparse, and both current and future patients
will be well served by research that focuses on developing inno-
vative approaches to evaluation and tailored approaches to treat-
ment. Rehabilitation psychologists, by virtue of their training, are
well equipped to investigate best treatment practices and provide
continuity of care services to those who need it most—persons
who have endured traumas associated with ICU hospitalization
and critical illness (e.g., delirium).
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Purpose/Objective: To explore demographic, clinical, and psychological factors in intensive care unit
(ICU), including self-reported sleep quality and experiences that were associated with posttraumatic
stress (PTS) symptoms 6 months after discharge from hospital. Research Method/Design: A prospective
survey was conducted (N = 222). On the day of transfer to the hospital ward, ICU patients reported pain
and state-anxiety levels, as well as ICU and prehospital sleep quality. Two months after hospital
discharge, they reported sleep quality at home and experiences in ICU. Six months after hospital
discharge, sleep quality, PTS symptoms (measured with the Posttraumatic Stress Disorder Checklist—
Specific; PCL-S; VA National Center for PTSD, 2014) and psychological well-being (using Depression,
Anxiety and Stress Scales—21; DASS-21; Ware, Kosinski, & Keller, 1994) were reported. Descriptive
data analyses were performed and factors associated with PTS symptoms were explored with multiple
linear regression. Results: The sample was predominately male (65%), with a mean age 57 years. At
baseline, pain intensity was low (M £ SD; 2.25 = 1.14) and state-anxiety levels were moderate (2.50 *
2.90). At 6 months, 30% of the sample demonstrated depression, and 13.5% (mean PCL-S score: 26.54
* 10.52) reported symptoms reflective of PTS. The regression model explained 68.2% of the variance
in the PCL-S score. Higher PTS scores were independently associated with frightening experiences in
ICU, higher stress and depression scores, pain intensity at baseline, and sleep quality at 6 months.
Conclusion/Implications: Continuing symptoms of PTS were evident in 14% of the cohort. Screening
for prevention and treatment of delirium while a patient is in ICU is essential, and psychological
screening and follow-up during recovery would therefore also be beneficial for many patients.

Impact and Implications

Continued attempts to maximize sleep quality and comfort for patients while being treated in an
intensive care unit (ICU) are required and appear to be important during recovery. Current efforts to
prevent and treat delirium while patients are in ICU should be enhanced. Patients recovering from
critical illness should be provided with access to specialist follow-up and rehabilitative services for
psychological screening and treatment.

Keywords: intensive care, posttraumatic stress disorder symptoms, sleep, critical illness, health-related
quality of life
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Introduction

Critical illness and treatment in an intensive care unit (ICU)
present specific physical and psychological challenges for patients

during recovery and rehabilitation (Needham et al., 2012). In
particular, patients are frequently required to contend with poorer
psychological health and cognitive function, with current substan-
tial evidence suggesting that posttraumatic stress (PTS) symptoms,
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anxiety, and depression are more frequent in former ICU patients
than in the general population (Davydow, Zatzick, Hough, &
Katon, 2013; O’Donnell et al., 2010). Prevalence of PTS symp-
toms in former ICU patients varies widely (5-64%), depending on
measurement points and the assessment technique employed (e.g.,
the gold-standard structured interview by an expert or self-report
using a screening instrument; Long, Kross, Davydow, & Curtis,
2014). One systematic review reported the prevalence of PTSD
after critical illness as 18% (Wade, Hardy, Howell, & Mythen,
2013).

Feelings of anxiety, avoidance, intrusive thoughts, and altera-
tions in reaction to those attributes characterize PTS symptoms as
a result of exposure to a traumatic life event (Friedman et al.,
2011). The nature of PTS symptoms in former ICU patients
appears to be largely characterized by intrusive thoughts and stress
(Davydow et al., 2013; Wade, Hardy, Howell, & Mythen, 2013).
Depression and functional impairments (especially social) may
also result, and have significant effects on quality of life for many
people (Pacella, Hruska, & Delahanty, 2013; Schelling et al.,
1998). This is particularly challenging for former ICU patients
who may also face physical, financial, and social limitations dur-
ing their recovery and beyond (Griffiths et al., 2013).

It is therefore important to explore potential contributing and
risk factors of PTS symptoms in patients recovering from critical
illness. More understanding will be of use to future investigators
seeking to develop and test interventions to minimize adverse
effects of PTS symptoms on quality of life in this population.
There are currently conflicting reports about risk factors for post-
traumatic stress disorder (PTSD) in the general population (e.g.,
age) (Breslau, 2002). In addition, evidence that poor sleep is
associated with PTS is emerging from investigations involving
individuals at risk for developing PTS symptoms who have not
necessarily been treated in ICU. (Germain, Buysse, & Nofzinger,
2008; Spoormaker & Montgomery, 2008; Talbot et al., 2014).

From an ICU perspective, symptoms of PTS have been associ-
ated with benzodiazepine administration (Girard et al., 2007), prior
mental illness (Bienvenu et al., 2013; Paparrigopoulos et al.,
2014), agitation, in particular delirium (Samuelson, Lundberg, &
Fridlund, 2007), high levels of stress during treatment in ICU
(Davydow, Zatzick, Hough, & Katon, 2013), traumatic injury prior
to ICU treatment (O’Donnell et al., 2010; Schandl, Bottai, Hell-
gren, Sundin, & Sackey, 2013), and unreal (delusional) or fright-
ening memories of the ICU (possibly a manifestation of delirium;
Jones et al., 2007; Wade et al., 2013). Mental illness prior to ICU
treatment is also acknowledged as a risk factor for later develop-
ment of PTSD during recovery (Wade et al., 2013). Notably, there
is emerging evidence that the experience, in itself, of being treated
in ICU may contribute to the development of PTSD (O’Donnell et
al., 2010). Although the exact reason for this remains unclear,
delirium and sleep disturbances are likely contributing factors.
Investigation of the effects of sleep in ICU during critical illness
on subsequent PTS symptoms has not been previously reported in
former ICU patients.

The aim of this work was therefore to explore demographic,
clinical, and psychological factors, including self-reported sleep
quality and experiences in ICU that were associated with PTS
symptoms 6 months after discharge from hospital.

Method

We conducted an extensive questionnaire-based exploratory
study specifically to assess the quality of sleep reported by former
ICU patients early in their recovery; the findings on sleep were
reported elsewhere (McKinley, Fien, Elliott, & Elliott, 2013). This
paper is specifically a report on a secondary study aim to explore
whether psychological health 6 months after discharge was asso-
ciated with experiences in the ICU, including sleep disruption. No
specific hypotheses were set a priori. We therefore contempora-
neously collected measures of psychological well-being known to
be associated with subjective sleep quality (Caldwell & Redeker,
2005; Davydow et al., 2013; Myhren, Ekeberg, Toien, Karlsson, &
Stokland, 2010).

While in the ICU, participants completed self-report instruments
on their sleep quality prior to hospital admission, as well as their
sleep quality in the ICU. Clinical and demographic data were also
obtained from the patient records while in ICU. Two months after
hospital discharge, participants reported on their quality of sleep
over the last month and their experiences in ICU. Six months after
hospital discharge, the participants again reported on their PTS
symptoms, as well as depression, anxiety, stress levels, and quality
of sleep over the last month.

Setting and Participants

The study was conducted in an adult ICU at a university-
affiliated hospital in New South Wales, Australia. Eligible patients
were =18 years old, had capacity to provide informed consent,
were treated in ICU for =48 hours, and assessed as sufficiently
recovered by the treating ICU physician to transfer from the ICU
to a hospital ward. The exclusion criteria included a known or
suspected preexisting sleep disorder, an inability to complete the
study instruments in English, and uncorrected vision or hearing
impairments. All patients treated in the study ICU who met eligi-
bility criteria were invited to participate. The Local Health District
Human Research Ethics Committee (HREC) approved the study
with ratification from the university’s HREC. At enrollment, pa-
tients gave written, informed consent to participate; at each sub-
sequent time point, their continued consent was sought verbally.

Measures

Specifically designed data-collection forms were used to record
the patients’ clinical and demographic characteristics at enroll-
ment. The majority of these data were collected from the health-
care records and hospital databases. These included age, sex,
body-mass index, severity of illness (measured with the Acute
Physiology and Chronic Health Evaluation II score; (Knaus,
Draper, Wagner, & Zimmerman, 1985), operative admission or
not, trauma or not, length of mechanical ventilation, and length of
stay in ICU and in hospital. Sedation level, pain intensity, and state
anxiety at this time were also recorded using the Richmond
Sedation—Agitation Scale, a vertical 100-mm visual analogue pain
scale (Sessler et al., 2002) and the Faces Anxiety Scale (McKinley,
Stein-Parbury, Chehelnabi, & Lovas, 2004), respectively.

The protocol was designed to minimize patient burden and
maximize the probability of obtaining accurate and complete data.
The experience of treatment in ICU, psychological well-being, and
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self-reported quality of sleep were all assessed using validated
questionnaires (see supplementary file for a detailed description of
the instruments used, administration points, and rationale for their
use in this study). In summary, the Intensive Care Experience
Questionnaire (ICEQ; Rattray, Johnston, & Wildsmith, 2004) was
used to assess patients’ perceptions of their experience of being
treated in ICU and at 2 months after discharge. The instruments
used to assess sleep were relevant for assessment at specific
data-collection points. The Insomnia Severity Index (ISI; Bastien,
Vallieres, & Morin, 2001) was used to identify prehospital sleep
disturbance. The ISI is brief, is validated for use by a proxy, and
is less complex than other sleep instruments that elicit information
that a proxy would not necessarily be aware of. Use of more
extensive instruments to identify prehospital sleep disturbance
were not used because of difficulties for patients to self-report
while they were still being treated in ICU. Patients did report on
their prehospital sleep quality using a simple numerical scale; 1 =
poor, 10 = excellent (Freedman, Kotzer, & Schwab, 1999).

The Richards—Campbell Sleep Questionnaire (RCSQ; Richards,
O’Sullivan, & Phillips, 2000) was used to self-report patient sleep
in ICU and in the hospital ward. The Pittsburgh Sleep Quality
Index (PSQI; Buysse, Reynolds, Monk, Berman, & Kupfer, 1989)
was completed by participants at 2 and 6 months after hospital
discharge to report sleep quality and quantity over the preceding
month. (The PSQI provides information about many aspects of
sleep quality required to address the aims of the main study.) The
Depression, Anxiety and Stress Scales—21 (DASS-21; Ware, Ko-
sinski, & Keller, 1994) and Posttraumatic Stress Disorder
Checklist—Specific (PCL-S; VA National Center for PTSD, 2014)
were used to assess psychological well-being 6 months after dis-
charge.

Data-Collection Procedures

Daily screening in the ICU was conducted by critical-care
research nurses for 8 months (June, 2010 to February, 2011) to
identify eligible patients. Patients were approached by one of the
research nurses the day on which the ICU physician assessed them
as well enough for transfer to the hospital ward. The patients’
nurses were requested to provide their opinions on the patients’
cognitive abilities to participate (including their capacity to pro-
vide informed consent). Each patient’s capacity to provide in-
formed consent was then assessed by checking his or her orienta-
tion to time and place, and understanding of the information
provided.

The sequence and rationale for administration of questionnaires
across the study timeline is located in the supplementary file. Once
written informed consent was obtained, the patient completed the
first battery of questionnaires: the ISI (Bastien et al., 2001), Item
1 of the Sleep in the Intensive Care Unit Questionnaire (SICQ),
and the RCSQ (Richards et al., 2000). Patients were posted bat-
teries of questionnaires with paid return, addressed envelopes at 2
and 6 months after discharge from hospital. Patients who had not
returned the questionnaires after 2 weeks were contacted by tele-
phone and given the option to complete the questionnaires by
telephone. Three attempts were made to contact participants. Er-
rors or omissions were corrected by contacting and checking with
the participant whenever possible.

Statistical Analysis

Data were entered and cleaned in an Excel database (Microsoft
Corp., Redmond, WA) and analyzed using PASW statistics (Ver-
sion 18.0, IBM/SPSS, Chicago, IL). Descriptive statistics, mean,
standard deviation, median, range, interquartile range (IQR), fre-
quencies, and percentages were used to describe the sample, ICU
experiences, psychological well-being, and sleep self-reports. Bi-
variate comparisons of factors related to a PCL-S (VA National
Center for PTSD, 2014) cut-off score of >36 at 6 months after
discharge were made with ¢ tests, Mann—Whitney U tests, and X2
or Fisher’s exact tests. Factors significantly associated with PTS
symptoms (p < .05) during bivariate comparisons (e.g., pain at
baseline, PSQI (Buysse et al., 1989) global score at 6 months,
awareness of ICU and frightening memories of ICU) and factors
known from published research to contribute to PTSD (i.e., female
gender) were entered into an ordinary least-squares multiple linear
regression model. The PCL-S global score at 6 months was the
dependent variable in the model. Independent variables were gen-
der plus continuous scores for pain and anxiety at enrollment,
stress, anxiety, depression, ICEQ (Rattray, 2004) awareness of
surroundings and frightening experiences at 2 months, and total
PSQI score at 6 months.

Results

The inclusion criteria were satisfied by 344 patients, but 122
were not enrolled: 79 had declined and 43 had been discharged
before they could be invited. Baseline ICU data collection was
therefore completed for 222 patients. Eight patients were lost to
follow-up, six were deceased, and 10 declined to continue in the
study by the 6-month time point. The number of patients who
completed the various instruments after hospital discharge varied
(see Figure 1). The overall study-completion rate was 79%; data
were complete for 183 (82%) patients on the ICEQ (Rattray, 2004)
at 2 months and 178 (80%) for the PCL-S (VA National Center for
PTSD, 2014), and 176 (79%) for the DASS-21 (Ware et al., 1994)
and PSQI (Buysse et al., 1989) at 6 months.

Patient Demographic and Clinical Characteristics

Clinical and demographic characteristics of the respondents are
shown in Table 1. The sample was two thirds male (65%) and the
mean age was 57 years. Severity of illness was low; mean
APACHE II (Acute Physiology and Chronic Health scale) score =
12.75 (Knaus, Draper, Wagner, & Zimmerman, 1985), median
duration of mechanical ventilation was 0.5 days, and median
length of ICU stay was 3 days. Pain intensity (scale of 0—10) was
low (M = SD = 2.50 = 2.19 and state-anxiety level (scale of 1-5)
was moderately high (2.25 = 1.14) for the sample at baseline.

Posttraumatic Stress Symptoms and Psychological
Health at 6 Months

Scores for the PCL-S (VA National Center for PTSD, 2014),
DASS (Ware et al., 1994), and ICEQ (Rattray, 2004) are shown in
Table 2. Twenty-four patients reported a PCL-S score >36
(13.5%), with the mean score 26.54 (median 24.00; IQR = 19-29;
range 17-67). DASS cut-off scores were exceeded for 52 (30%),
41 (23%), and 33 (18%) patients, respectively.
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Assessed for eligibility: n = 892
Satisfied inclusion criteria: n = 344
e >18 yearsold

e >2nights ICU length of stay

Not eligible: n = 548

e Unable to consent (n =214)

o History/evidence sleep disorder (n = 114)
e Treatment limitation/palliation (n = 71)
Insufficient English (n = 52)

Isolated for infection (n = 51)

Central neurological impairment (n = 19)
Other (n=27)

Eligible not enrolled: n = 122
> e Declined consent (n =79)
e Discharged before invited (n = 43)

A 4

Enrolled, completed RCSQ ICU: n =222

Missed on hospital ward: n= 19
— Deceased: n =1
Discontinued: n=3

A4

Completed RCSQ ward: n =199

Lost to follow-up: n =6
—»{ Deceased: n =4
Discontinued: n= 6

s 4

Completed ICEQ two months: n = 183
Completed PSQI two months: n = 183

Lost to follow-up: n =2
> Deceased: n=1
Discontinued: n =1

A4
Completed PSQI six months: n =176 (3 incomplete)

Completed DASS six months: n =176 (3 incomplete)
Completed PCL-S six months: n =178 (1 incomplete)

Figure 1. Flowchart of the number of patients completing questionnaires
at each time point.

Experience of Treatment in ICU

Based on the ICEQ (Rattray, 2004), this sample remembered
their ICU stay (82.7% disagreement with I have no recollection of
intensive care and 66.5% responded to “I knew what was happen-
ing to me” some, all of the time, or rarely). Fifty percent disagreed
that their memories were blurred, with a high frequency of mem-
ories evident for “bad dreams” (47.6% all of the time) and “seeing
strange things” (53% all of the time). Seventy-five percent of
patients reported, “I felt in control” some, all of the time, or rarely;
notably 10.2% of patients responded all of the time to this item
(Figures 2 and 3).

Factors Associated With PTS Symptoms at 6 Months

There were statistically significant differences among patients
whose PCL-S (VA National Center for PTSD, 2014) scores
were >36 (more PTS symptoms) compared with 36 or less (fewer
PTS symptoms) for a number of variables: higher pain intensity at

enrollment (4.63 * 3.40 vs. 2.18 % 2.68, p = .002), poorer PSQI
(Buysse et al., 1989) global score at 6 months (12.71 = 4.65 vs.
6.50 = 4.10, p < .005), lower scores on awareness (Component 1
of the ICEQ; Rattray, 2004; 34.05 = 6.67 vs. 37.39 = 557, p =
.035), higher scores for frightening experiences (Component 2 of
the ICEQ; 16.67 = 4.30 vs. 12.93 * 4.62, p = .001) and higher
scores on all of the DASS (Ware et al., 1994) subscales (see Table
3).

Data from 160 patients were included in the multivariate regres-
sion analysis. The regression model explained 68.2% of the vari-
ability in the PTS symptoms according to PCL-S (VA National
Center for PTSD, 2014) scores. Higher PTS symptoms at 6 months
were independently associated with, stress (B = 0.31, 95% CI
[0.139, 0.490]) and depression (B = 0.30, 95% CI [0.139, 0.478];
DASS (Ware et al., 1994) subscale scores at 6 months after
hospital discharge), global sleep quality (PSQI; Buysse et al.,
1989) at 6 months (B = 0.34, 95% CI [0.081, 0.598]), and
frightening experiences (ICEQ; Rattray, 2004; Component 2; 3 =
0.31, 95% CI [0.068, 0.551]) and higher pain intensity at enroll-
ment (3 = 0.43, 95% CI [0.081, 0.784]). The DASS Stress
subscale contributed most to the variance regression model (B =
0.29, p = .001) (see Table 4).

Discussion

The key study findings, prevalence of PTS symptoms, and the
influence of five factors (pain at enrollment in ICU, recall of
frightening experiences in ICU, and presence of stress, depression,
and global sleep quality 6 months after discharge), are discussed
below in relation to the available literature.

Despite a low severity of illness in this ICU cohort, PTS
symptoms were reported by one in seven patients at 6 months.
With a mean PCL-S (VA National Center for PTSD, 2014) score
of 26, 14% of the sample exceeded the PCL-S cut-off score of 36,
suggesting probable cases of PTSD. A high proportion of patients
also reported experiencing symptoms of depression (30%), anxiety
(23%) and stress (18%). These findings are comparable to results
of a previous study from the United States examining psycholog-
ical well-being in recovering ICU patients (Davydow et al., 2013)
despite differences in patient characteristics (e.g., median mechan-
ical ventilation time of 2 days compared with 0.5 days in our
study). The percentage of probable PTSD cases in our cohort was
in the lower range for patients treated in ICU, with previous studies
ranging from 9% to 27% (Davydow et al., 2013; Girard et al.,
2007; Myhren, Ekeberg, Toien, Karlsson, & Stokland, 2010;
Nickel et al., 2004; O’Donnell et al., 2010; Richter, Waydhas, &
Pajonk, 2006; Twigg, Humphris, Jones, Bramwell, & Griffiths,
2008; Wallen, Chaboyer, Thalib, & Creedy, 2008), but higher than
the 1-9% range for the general population (Kessler, Chiu, Demler,
Merikangas, & Walters, 2005; Lukaschek et al., 2013).

This variance in reported PTS symptoms for former ICU pa-
tients may be influenced by different patient groups, e.g., long-
term surgical patients (Richter et al., 2006) and trauma survivors
(O’Donnell et al., 2010), and different measures, e.g., Post-
Traumatic Stress Syndrome 10-Questions Inventory (PTSS-10;
Girard et al., 2007, the UK-Post-Traumatic Stress Syndrome 14-
Questions Inventory (UK-PTSS-14; Twigg et al., 2008), and struc-
tured clinician interviews (Nickel et al. 2004; O’Donnell et al.,
2010; Richter et al., 2006). Measurements have also been per-
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Table 1
Selected ICU Patients Demographic and Clinical Characteristics (N = 222)

Characteristic Statistic
Age (years), M = SD 57.20 £ 17.20
Female gender, n (%) 77 (35)
BMI (Kg/M?), M = SD 26.00 = 4.40
APACHE II (Day 1), M = SD 12.75 = 5.80
Pain intensity score on enrollment (0-10, 10 is the worst), M *= SD 2.50 = 2.90
State-anxiety score (1-5, higher scores indicate higher anxiety level), M = SD 225 £ 1.14
Sedation score (Richards Agitation Sedation Scoring), Mdn [IQR] .00 [.00-.00]
Length of mechanical ventilation (days), Mdn [IQR] .50 [.00-1.50]

ICU LOS (days), Mdn [IQR]

Hospital LOS (days), Mdn [IQR]

Operative diagnosis, n (%)

Trauma (operative and nonoperative) diagnosis, n (%)

3.00 [2.00-6.00]
13.00 [8.00-22.25]
156 (70)

35 (16)

Note.
scale; LOS = length of stay.

formed at different time points, for example, 1 month and 1 year
after hospital discharge (Myhren et al., 2010; Wallen, Chaboyer,
Thalib, & Creedy, 2008), in recognition that chronic PTS symp-
toms are not characterized as such until 3 months after a traumatic
event (Stein et al., 2014). Therefore it is difficult to estimate the
true prevalence rate of PTSD in patients who have experienced
treatment in ICU.

Although a PCL-S (VA National Center for PTSD, 2014) cut-
off score <44 can overestimate PTSD in populations with a low
prevalence (Terhakopian, Sinaii, Engel, Schnurr, & Hoge, 2008),
we used a cut-off score of 36 (VA National Center for PTSD,
2014). Our rationale was that, with an uncertain prevalence rate for
PTSD in patients who had been treated in ICU, we wanted to be
sure we identified all patients who were experiencing clinically
significant PTS symptoms. However, given the range in the oc-
currence of symptoms of PTS (13%—-27%) and the rates identified
using structured clinical interviews (e.g., 9%; Nickel et al., 2004;
17%; O’Donnell et al., 2010), a rate of 14% 6 months after hospital
discharge in this cohort appears consistent with those reported
previously. Of note, this was demonstrated in a cohort with a
relatively low severity of illness, and short durations of mechanical
ventilation and ICU length of stay, and therefore a low level of

Table 2

IQR = interquartile range; BMI = body mass index; APACHE = Acute Physiology and Chronic Health

exposure to the critical illness process and treatments that may
affect psychological well-being.

Patients with higher PTS scores had higher pain-intensity levels
at enrollment, poorer sleep quality at 6 months, lower awareness of
ICU, more recall of frightening experiences, and higher levels of
depression, anxiety, and stress. These factors explained two thirds
of the variability in PTS symptoms with multivariate linear regres-
sion modeling. Independent associations were found between PTS
symptoms and stress, depression and global sleep quality 6 months
after discharge, recall of frightening experiences in ICU, and pain
score in ICU.

Depression was reported as coexisting with PTS symptoms after
hospital discharge in some general ICU patients in recent original
research (Davydow et al., 2013; Jackson et al., 2014; Paparrigo-
poulos et al., 2014). In addition, a systematic review of depression
in survivors of general ICU reported a median prevalence rate for
clinically significant depression of 28% (Davydow, Gifford, Desai,
Bienvenu, & Needham, 2009), similar to the 30% reported here.
Depression is often measured in this population using a single or
a combined construct instrument such as the Hospital Anxiety and
Depression Scale (Snaith & Zigmond, 1986), but stress is not

Patient Experiences of ICU, Posttraumatic Stress Symptoms, and Psychological Well-Being

Instrument Statistic

PCL-S total score (lower is better), M = SD 26.54 = 10.52
PCL-S cut-off > 36, n (%) 24 (14)
DASS

Depression subscale (lower is better), M = SD 9.16 = 9.68

Anxiety subscale (lower is better), M £ SD 5.57 £ 6.33

Stress subscale (lower is better), M * SD 9.18 = 9.66

Patients with depression scale score > 13, n [%] 52 [30]

Patients with anxiety scale score > 10, n [%] 41 [23]

Patients with stress scale score > 18, n [%] 33 [18]
ICEQ Component 1 (awareness, higher scores are better), M *= SD 36.91 = 5.88
ICEQ Component 2 (frightening, lower scores are better), M * SD 13.43 = 4.66
ICEQ Component 3 (recall, higher scores are better), M = SD 17.20 = 4.30
ICEQ Component 4 (satisfaction, higher scores are better), M * SD 14.57 =293

Note.

PCL-S = Posttraumatic Stress Disorder Checklist—Specific; DASS = Depression, Anxiety and Stress

Scales; ICEQ = Intensive Care Experience Questionnaire.
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My care was as good as it could have..._ : 85.9 l l
| was able to let people know what I..._ | 81.1 I I 1
Most of my memories are blurred | 37|.8
| never knew whether it was day or night | 24.3
| thought | would die | 16.2
| wish | had known more about what..._ 31. [ 13 OAgreement
| wish | remembered more about it | 254 | 21 W Netther
| seemed to sleep too much | 16.2 Wi grEment
I have no recollection of intensive care | 13
| was constantly disturbed | 34.6 | 19.5
It was always too noisy | 36.7 | 184
My care could have been better —7.6
0% 20%  40% 60%  80%  100%

Figure 2. Percentage responses to ICEQ agreement items.

frequently reported as a psychological outcome after surviving
ICU.

In the current study an interrelated psychological construct of
stress was also measured, using an instrument validated with ICU
survivors (Sukantarat, Williamson, & Brett, 2007). Of note, stress
was independently associated with PTS symptoms after control-
ling for other factors during analysis, and was the largest contrib-
uting factor to the variance in the multivariate model. Items for
stress in the DASS-21 (Ware et al., 1994) may capture the same

construct as hyperarousal in the PCL-S (VA National Center for
PTSD, 2014). Although acute stress was not directly assessed in
this study (in contrast to Davydow et al., 2013), state anxiety was
moderately high upon enrollment in ICU. In our previous research,
mean state-anxiety level for patients receiving mechanical venti-
lation was 2.9 = 1.2 (McKinley et al., 2004) and 1.9 = 0.99 for
patients not mechanically ventilated (McKinley & Madronio, 2008).

Sleep quality 6 months after hospital discharge was indepen-
dently associated with symptoms of PTS, as we and others have

| felt safe

| was aware of someone near...

| recognised my relatives

| remember my relatives...

| knew where | was

| felt helpless

| knew what happening to me

| felt scared 3.2

| had bad dreams

| saw strange things 3.2
| felt in control

| seemed to be in pain

ONever

@ Some, all of the
time or rarely

W All of the time

0% 20%

40%

60% 80% 100%

Figure 3. Percentage responses to ICEQ frequency items.
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Table 3

Bivariate Analyses of Factors Related to Posttraumatic Stress Symptoms at 6 Months After

Hospital Discharge

147

Factor PCL-S < 36 (n = 154) PCL-S > 36 (n = 24) P

Age, years, M = SD 58.31 = 16.33 53.67 = 16.87 218
Male gender, n [%] 100 [65] 13 [54] 364
Pain intensity score (0-10), M = SD 2.18 = 2.68 4.63 £3.40 .002
State-anxiety score (1-5), M = SD 2.12 = 1.08 2.67 = 1.33 .067
APACHE II, M = SD 13.07 = 5.93 12.21 = 3.84 354
Operative diagnosis, n [%] 105 [68] 19 [79] .345
Duration of ventilation (days), Mdn [IQR] .50 [.00-1.00] .50 [.00-2.00] 311
ICU length of stay (days), Mdn [IQR] 3.00 [2.00-6.00] 3.00 [2.00-5.00] 784
Hospital length of stay (days), Mdn [IQR] 12.00 [8.00-20.00] 13.00 [7.25-31.75] .628
ISI score (0-28), M = SD 7.31 = 6.63 8.67 £ 8.01 435
SICQ sleep quality, home (1-10), M = SD 7.35 £2.12 7.65 £ 1.90 488
SICQ sleep quality, ICU (1-10), M = SD 435 +225 3.65 = 2.60 0.

RSCQ ICU (0-100 mm), M = SD 49.11 = 27.97 42.61 = 31.35 .346
RSCQ ward (0-100 mm), M = SD 56.83 = 24.45 48.90 = 22.25 129
PSQI global score at 6 months (0-21), M = SD 6.50 = 4.10 12.71 £ 4.65 <.005
ICEQ Component 1 (awareness), M = SD 37.39 = 5.57 34.05 £ 6.67 .039
ICEQ Component 2 (frightening), M = SD 12.93 = 4.62 16.67 = 4.30 .001
ICEQ Component 3 (recall), M = SD 17.54 = 4.30 16.43 = 4.47 292
DASS depression subscale, M += SD 7.07 =7.77 22.50 = 10.07 <.005
DASS anxiety subscale, M = SD 4.13 = 4.62 14.82 = 8.02 <.005
DASS stress subscale, M = SD 6.91 = 7.67 23.82 £ 8.36 <.005

Note. PCL-S = Posttraumatic Stress Disorder Checklist—Specific; State-anxiety score = Faces Anxiety Scale
score (FAS); APACHE = Acute Physiology and Chronic Health; IQR = interquartile range; ISI = Insomnia
Severity Index; SICQ = Sleep in Intensive Care Questionnaire; RCSQ = Richards—Campbell Sleep Question-
naire; PSQI = Pittsburgh Sleep Quality Index; ICEQ = Intensive Care Experience Questionnaire; DASS =

Depression, Anxiety and Stress Scales.

previously reported (McKinley et al., 2012; Bryant, Creamer,
O’Donnell, Silove, & McFarlane, 2010; Spoormaker & Montgom-
ery, 2008). It has been postulated that activation of the amygdala
and medial prefrontal cortex, frequently associated with PTSD
symptoms, leads to sleep disruption (or PTSD symptoms are
partially mediated by sleep disruption) (Germain et al., 2008;
Jaoude, Vermont, Porhomayon, & El-Solh, 2014). It is therefore
possible that sleep disruption and/or the stress of critical illness
and experience of treatment in ICU may be mediating factors for
the presence of PTSD symptoms in this cohort (rather than fright-
ening memories). The exact nature of the relationship between

Table 4
Multiple Linear Regression Analysis for Model of Variables
Associated With Total PCL-S Score (n = 160)

Variable B SE B B P
Male gender 873 1.055 .039 409
Pain-intensity score in ICU 433 178 119 .016
State-anxiety score in ICU —.578 487 —.062 237
PSQI global score at 6 months .340 131 152 .010
DASS stress subscale 315 .089 287 .001
DASS anxiety subscale 214 112 130 .058
DASS depression subscale 309 .086 285  <.005
ICEQ Component 1 (Awareness) —.144 092  —.080 .120

ICEQ Component 2 (Frightening) 310 122 140 .012

Note. R?> = .682, p = <.005 (constant: 17.984 SE, 4.499). State-anxiety
score = Faces Anxiety Scale score (FAS); PSQI = Pittsburgh Sleep
Quality Index; DASS = Depression, Anxiety and Stress Scales; ICEQ =
Intensive Care Experience Questionnaire.

sleep disturbance and PTSD symptoms in our model may be worth
further consideration.

An independent association was noted between frightening ex-
periences (from ICEQ) and PTS symptoms. We found it interest-
ing that the percentage of patients reporting frightening experi-
ences such as “I had bad dreams” all of the time was comparable
to a report from a similar ICU cohort in the United Kingdom
(Rattray et al., 2010, although “I saw strange things” was reported
more frequently in our cohort. Previous reports have demonstrated
associations between delusional or distorted memories of ICU
experiences and PTS symptoms in ICU survivors (Jones, Griffiths,
Humphris, & Skirrow, 2001; Rattray et al., 2010). In a systematic
review of psychological risk factors for PTSD after critical care,
Wade et al. (2013) found that risk factors included stress and fear
experienced acutely in ICU, and frightening memories of the
experience in ICU. Thus the findings of our current study further
support recommendations to assess, prevent, and treat ICU delir-
ium (hallucinations and delusions) to potentially reduce the impact
of PTS symptoms in ICU survivors.

In this study, a low average level of pain reported just prior to
transfer from ICU was independently associated with PTS symp-
toms. Similarly, pain during ICU treatment, remembered 4 weeks
after discharge, was significantly associated with the re-
experiencing and avoidance symptoms of PTSD (Myhren et al.,
2010). Pain has also been associated with PTS symptoms in
populations such as U.S. Military personnel (Stratton et al., 2014),
orthopedic trauma patients (Nota, Bot, Ring, & Kloen, 2014), and
patients with other physical injury (Cody & Beck, 2014). Chronic
pain and PTS symptoms sometimes occur in combination and may
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be synergistic, with further research suggested to explore interre-
lated pathophysiology (Scioli-Salter et al., 2015).

Strengths and Limitations

This is one of the largest prospective studies to measure psy-
chological well-being and self-reported sleep quality in a cohort of
ICU patients with a low “loss to follow-up” rate. This enabled us
to conduct multivariate analyses using variables that are poten-
tially associated with PTS symptoms in former ICU patients.

As these analyses were exploratory and conducted post hoc on
an existing dataset, a limitation was that data on pre-illness trau-
matic events were not collected and incorporated into the analysis.
Given that fear experienced acutely in ICU has been associated
with development of PTSD (Wade et al., 2013), we speculated that
patients with existing PTS symptoms would have high state-
anxiety levels at baseline and included ICU state anxiety in the
analysis; there was, however, no independent association. Despite
the relatively large sample, we were cautious in our modeling of
relationships, considering that reports from the study dataset had
already appeared, that complex post hoc analyses could be “over-
using” the data, and that analyses were of associations, not risk
factors.

Other limitations of our study pertain to unavoidable implica-
tions of the design. For example there is always a risk of recall bias
when requesting information about previous experience and be-
haviors. Patients were therefore specifically requested to report on
their pre illness sleep quality and the patient’s proxy was requested
to report on prehospital sleep disturbance, enabling us to control
for the presence of pre-existing poor sleep quality or disturbance in
the analysis. These data may not have been entirely accurate but
could not be obtained in any other way and were important in
addressing the overall study aim.

Recommendations for Future Research

Our findings on the relationship between poor sleep quality and
PTS symptoms at 6 months after hospital discharge suggest that
former ICU patients may benefit not just physically but psycho-
logically from interventions that improve sleep quality. There is a
need, therefore, to investigate the effectiveness of sleep interven-
tions that specifically improve the proportion of REM sleep
(Spoormaker & Montgomery, 2008) for former ICU patients, to
ameliorate any long-term psychological effects of critical illness
and treatment in ICU. Similarly, interventions that decrease medial
prefrontal cortical and amygdala activation, for example, blocking
a-1 adrenergic receptors using Prazosin (Spoormaker & Mont-
gomery, 2008), require testing in this population to see if they
reduce the prevalence of PTS symptoms and poor sleep quality
during recovery.

Further investigations into the complex interplay between sleep
fragmentation and neuroendocrine pathways has also been made
by sleep-medicine experts, in particular those who grapple with the
challenge of concomitantly treating sleep disordered breathing and
PTSD (Jaoude et al., 2014). Similarly the mechanisms underlying
the relationship between pain experienced in ICU and PTS symp-
toms experienced during recovery requires further investigation,
for example the role of the type of pain and pain-intensity level
plays in the development of PTS symptoms and the effectiveness
of existing pain-management strategies in ameliorating symptoms.

Implications for Clinical Practice

Approximately 14% of this ICU cohort with a low severity of
illness had evidence of PTSD, and a high proportion reported
symptoms of depression, anxiety, and stress. Symptoms of PTS
were independently associated with stress, depression, and global
sleep quality 6 months after discharge, recall of frightening expe-
riences in ICU, and pain intensity on enrollment in ICU. These
findings suggest there may be scope to further improve pain-
management practices in ICU. Likewise, we recommend that ICU
patients’ psychological well-being, in particular anxiety, is as-
sessed using a validated scale such as the Faces Anxiety Scale
(McKinley, Coote, & Stein-Parbury, 2003) regularly during ICU
treatment and anxiolytic treatment administered if required. Our
findings also support the need to assess, prevent, and treat delirium
to reduce the likelihood of patients recalling frightening experi-
ences in ICU.

Conclusion

The results of our study, one of the largest of its kind, confirm
findings of previous studies that former ICU patients face consid-
erable physical and psychological challenges during their recovery
and beyond. Symptoms of PTS were reported by one in seven
patients in this cohort, despite a relatively low severity of critical
illness on admission. In addition, clinically significant depression
and anxiety symptoms were demonstrated for one in five patients.

These findings highlight potential links of pain experienced in
ICU and sleep quality with PTS symptoms. Higher PTS symptoms
6 months after discharge were independently associated with stress
and depression, global sleep quality at 6 months, frightening
experiences, and higher pain intensity in ICU. Further research
should identify areas for improvement during ICU treatment, in-
cluding interventions to reduce adverse experiences (e.g., optimiz-
ing pain management while in ICU, prompt identification and
treatment of delirium and intensive efforts to reduce anxiety levels
such as providing reassurance and repeating explanations about
treatment and enabling the patient to communicate their fears
when possible). The psychological well-being and self-reported
sleep quality of ICU patients during recovery also requires further
consideration; screening and follow-up during recovery would be
beneficial for many patients. Interventions to improve sleep quality
during ICU treatment and recovery from critical illness may re-
duce the prevalence of or ameliorate PTS symptoms.
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Background: Many intensive care unit survivors (ICU) are confronted with undesirable and long-lasting
impairments in physical, cognitive, and mental health, but not only patients are at risk of developing this
post—intensive care syndrome (PICS). Family members can experience symptoms of depression, anxiety,
and posttraumatic stress disorder (PTSD). This cluster of complications is called PICS—family. Objective:
To describe the level of caregiver strain and posttraumatic stress—related symptoms in relatives of ICU
survivors. Methods: We conducted a cohort study in a general hospital between July 2010 and May 2014.
Relatives of ICU survivors, mechanically ventilated for > 48 h in the ICU, were asked to complete a
questionnaire 3 months after discharge from critical care. Symptoms of PTSD and caregiving concerns
were assessed using the Trauma Screening Questionnaire and the Caregiver Strain Index (CSI). Results:
A total of 94 relatives visiting our post-ICU clinic completed the questionnaires. Twenty-one percent of
the caregivers had a CSI score of 7 or more, indicating high levels of strain. Six percent had CSI scores
indicating severe strain (CSI > 10). PTSD-related symptoms were seen in 21% of the caregivers. The
mean time spent on caregiving was 10 h (interquartile range 6—17 h) per week. Conclusion: This study
shows that relatives of ICU survivors could experience strain 3 months after hospital discharge and are
at risk of developing PTSD-related symptoms. This complements existing data that relatives are at risk
of psychological symptoms. Knowledge can lead to improvements and means to prevent these symptoms.

Impact and Implications

This current study supports previous research on the existence of symptoms related to post—intensive
care syndrome—family (PICS-F), among relatives of intensive care unit (ICU) survivors, several
months after discharge. Health care professionals should be aware that ICU care is not just patient
related; caregivers should also be considered. High-quality research is needed to determine the
magnitude of the problem, identify caregivers at risk, and implement interventions to prevent PICS-F.

Keywords: intensive care unit, post—intensive care syndrome, caregiver, strain, posttraumatic stress

disorder, employment
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Introduction

Published data on the long-term consequences of critical illness
have led to the awareness of the problems patients might experi-
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ence long after being discharged from the intensive care unit
(ICU). They might endure impairments in physical, cognitive, and
mental health, and this therefore reduces quality of life after
surviving critical illness (Needham et al., 2012). The knowledge
that this post—intensive care syndrome (PICS) exists has led to the
recognition that there is a need for improvement of care, rehabil-
itation, and follow-up for patients (van der Schaaf, Bakhshi-Raiez,
van der Steen, Dongelmans, & De Keizer, 2015).

What might be overlooked is the major burden an admission to
the ICU has on the patient’s family. They often take responsibility
for the patients’ care after discharge, even though they might be
inadequately prepared and are therefore overwhelmed. Recent
literature suggests they are prone to develop depression, anxiety,
acute stress syndrome, and symptoms of posttraumatic stress
(PTSD), following admission of their loved one to the ICU (Da-
vidson, Jones, & Bienvenu, 2012; Schmidt & Azoulay, 2012). In
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2010, the Society of Critical Care Medicine incorporated this
cluster of complications into a new term, PICS—family (PICS-F;
Davidson et al., 2012). This burden on the relatives’ new respon-
sibility as a caregiver may affect their perception of enduring
problems or may alter their state of well-being. This is termed
caregiver strain (Thornton & Travis, 2003). Caregiver strain may
affect their daily functioning or result in difficulty performing as a
family caregiver.

In an attempt to define preventive strategies, the American
College of Critical Care Medicine Task Force 2004-2005 devel-
oped clinical practice guidelines to achieve family involvement in
patient care and support, during and after an ICU admission
(Davidson et al., 2007). In the (United Kingdom, approximately
30% of ICUs have established a (follow-up clinic (Griffiths, Bar-
ber, Cuthbertson, & Young, 2006). In the Netherlands, approxi-
mately 40% of ICUs provide ICU aftercare (van der Schaaf et al.,
2015). In 2010, we established, as one of the first, an outpatient
post—intensive care clinic in our general hospital. This clinic cre-
ates awareness and a better understanding of the existence of
ICU-related problems and facilitates care after discharge (Dettling-
Ihnenfeldt, de Graaff, Nollet, & van der Schaaf, 2015). However,
even though several studies have demonstrated the existence of
PICS-F, and suggestions on how to target this syndrome have been
made, the level of evidence is low and the exact extent of the
problem is unknown.

In this study, we aim to describe the caregiver strain on relatives
of critically ill patients who have been discharged from critical
care. We also aim to describe which main tasks the caregiver
performs. Additionally, we wish to determine the prevalence of
developing PTSD-related symptoms in relatives after an ICU
admission.

Method

The data of this cohort study were acquired from relatives of
patients admitted to the ICU between July 2010 and May 2014.
This adult intensive care consists of a 12-bed ICU. We established
a post—intensive care clinic based on the recommendations from
the National Institute for Health and Clinical Excellence (NICE,
2009) guidelines. A clinical nurse offers patients (mechanically
ventilated for more than 48 h and discharged from critical care) a
reassessment after 3 months. Using validated and patient-reported
questionnaires, we screen for any new physical, cognitive, or
psychological impairments or restrictions. If any problems are
detected during this assessment, patients can be referred to differ-
ent health care providers for further treatment. This ICU clinic
gives patients (and family members) the chance to pose questions
about their time in the ICU and the aftermath of their critical
illness. To identify PICS-related problems in family members, we
decided to include questionnaires evaluating caregiver strain,
PTSD-related symptoms, and the impact this has on daily func-
tioning, for example, employment.

Eligible for participation were relatives of patients (mechani-
cally ventilated for more than 48 h and discharged from critical
care) who visited our post-ICU outpatient clinic. Relatives were
invited to participate if they met the following inclusion criteria:

1. Age 18 years or older

2. Closely related (not necessarily blood related) to a patient
18 years or older

3. Patient discharged from critical care and alive during the
initial caregiver interview

4. Involved in care during and/or after hospital admission

Persons with insufficient knowledge of the Dutch language were
excluded, as the questionnaires used were written in Dutch only.
Visits to the post-ICU clinics were planned 3 months after ICU
discharge. This study did not need approval from the Institutional
Research Ethics Board because of its noninterventional nature.

Outcome Measures

The Dutch version of the validated Caregiver Strain Index (CSI)
was used to measure strains in the domains of employment, time
management, and financial, physical, and social status. This self-
reported assessment scale consists of 13 questions related to care
provision. Each item is answered with a binary yes or no response.
A score of 7 or more indicates high levels of strain on the
caregiver. A total score of 11-13 indicates severe strain (Robinson,
1983). This questionnaire developed by Robinson (1983) in the
1980s has proven reliable with a good internal consistency (o =
.86; Robinson, 1983). In 2003, Thornton and Travis slightly mod-
ified the CSI by introducing sometimes to the previously dichot-
omous answers and once again showed it is an instrument that can
quickly identify families with potential caregiving concerns. The
current study uses the CSI as produced by Robinson (1983) with
dichotomous answers. The Trauma Screen Questionnaire (TSQ)
was used to evaluate posttraumatic stress—related complaints ac-
quired after the intensive care admission of their relative. It con-
tains 10 questions concerning the personal reaction to the trau-
matic event. Each item is answered with a binary yes or no
response. A total score higher than 5 indicates the likelihood of
PTSD-related symptoms and counseling support might be benefi-
cial (Brewin et al., 2002). An additional self-composed question-
naire was included, concerning questions on the care given (e.g.,
assistance with personal care, household tasks, or management of
medication), the hours spent on giving this care, and the health
care utilization or needs of the caregivers themselves (see Supple-
mental Materials). This questionnaire was developed to evaluate
which supplemental care is required, which can then be arranged
and provided.

Relatives completed the questionnaires at home prior to the visit
to the post-ICU clinic. Patient data, retrieved from medical re-
cords, included age, gender, severity of illness on ICU admission
(measured by the Acute Physiology and Chronic Health Evalua-
tion II [APACHE II] score), and duration of stay in the ICU.

Statistical Analysis

SPSS Version 19 (SPSS, Inc., Chicago, Illinois) for Windows
was used to analyze the data. Descriptive statistics (M = SD for
normally distributed data and median and interquartile range [IQR]
for nonparametric and ordinal data) were used to describe demo-
graphics and CSI/TSQ scores. Categorical variables are reported as
proportions. To observe a relation between two-variable data, we
implemented these variables in scatterplots. If a correlation was
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suspected between baseline characteristics and a high CSI/TSQ
score, bivariate analyses were used. As a threshold for statistical
significance, p > .05 was used.

Results

A total of 215 patients were mechanically ventilated for more
than 48 h and discharged from critical care and therefore met the
criteria to be invited to our post-ICU clinic. A total of 106 patients
visited the post—intensive care outpatient clinic with a relative (see
Figure 1). The data of 12 caregivers were excluded because they
either declined or the questionnaires were not completed. Most
relatives were female (71%), with an M = SD age of 57 * 16
years, and 76% of the relatives were spouses. Most patients were
male (69%), with an M = SD age of 66 = 10 years, a median ICU
duration of 8 days, and a median APACHE II score of 21. Table
1 displays demographics and baseline characteristics of the study
population.

Sixty-five of the relatives (57%) indicated spending 1 h or more
per week on caregiving after hospital discharge compared to
prehospital admission. Thirty-three (29%) indicated not spending
more hours on caregiving after hospital admission. Sixteen (14%)
did not answer this question and therefore these data are missing.

The mean time spent on care was 10 h (IQR 6-17 h), ranging
from 1-120 h. The most caregiving tasks performed were shopping
or running errands (44% of caregivers), routine housework (42%),
and accompanying patients to their medical appointments (40%).
Twenty of the relatives (18%) indicated they had missed specific
aftercare by professionals—for instance, a debriefing conversation
before discharge, what to expect from the rehabilitation period,
and/or psychological care after discharge. Some indicated they
would have preferred (more) help and/or information about med-
ication and other medical actions (e.g., tracheotomy care).

The median CSI score was 3 (IQR 1-6), ranging from 0-12.
Five relatives did not complete the questionnaire because they
were not involved in caregiving tasks. Twenty (21%) endured
levels of strain related to care provision. Of these 20 relatives, 14
(15%) had a CSI score indicating high levels of strain (CSI score
7-10) and 6 relatives (6%) had CSI scores indicating severe strain
(CSI score 11-13). Two caregivers scored 7 or higher but did not
indicate spending more hours on caregiving after hospital admis-
sion. This could indicate that they had already endured a high level
of strain before the patient was admitted to the ICU. The most
common strains reported were sleep disturbance (40% of rela-
tives), family adjustments (51%), changes in personal plans (42%),
and other demands on time, for example, from other relatives
(65%).

The median TSQ score was 2 (IQR 0-4), ranging from 0-10.
Of the completed questionnaires, 20 relatives (21%) scored 5 or
higher, indicating a likelihood of PTSD. The most frequent com-
plaints were distressful thoughts or memories relating to the event
that arise against one’s will (44%), difficulty falling or staying
asleep (39%), and a heightened awareness of potential dangers to
yourself and others (31%).

Forty-four of the relatives (47%) were carrying out gainful
employment before hospital admission. After hospital discharge,
42 relatives (45%) reported that they were still working. Eleven
(26%) reported employment reduction compared to the situation
before hospital admission; the median hours spent on work was 32

215 ICU patients, mechanically ventilated 2 48
hours and discharged from critical care

24 (11%) died
after discharge

— 53 (25%) declined

12 (6%) unable
(rehabilitation / re-
admission)

20 (9%) reason
unknown

106 (49%) ICU patients & relatives visited post
ICU clinic

12 declined / did
not complete
questionnaire

94 (44%) relatives analyzed

Figure 1. Diagram of participant recruitment for the study. ICU =
intensive care unit.

(IQR 20-38) before hospital admission and 29 (IQR 20-38) after
ICU admission. Two of the caregivers reported working more
hours.

No correlation was found between the age and gender of the
relatives and the CSI and TSQ score. In addition, there was no
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Table 1
Relative and Patient Characteristics

Value

Relatives’ characteristics (n = 114)
Age, M (SD), range (y)
Gender (%)

59 (11), 24-88

Male 28
Female 72
Relationship to patient (%)
Partner/spouse 76
Parent 3
Child 12
Brother/sister 5
No family 4
Level of education (%)
Primary school 6
Secondary school 64
College or greater 30

Patients’ characteristics (n = 114)
Age, M (SD), range (y)
Gender (%)

65 (11), 21-84

Male 70
Female 30
ICU duration, median (IQR) (days) 8 (7)
APACHE II score, M (SD) 21 (7)

Note. 1ICU = intensive care unit; IQR = interquartile range; APACHE
IT = Acute Physiology and Chronic Health Evaluation II

correlation between the APACHE II score, the duration of the
patient’s ICU stay, and the score of the CSI and TSQ. The average
hours spent on care also did not influence the total scores.

Discussion

As admission to an ICU can produce significant turmoil in the
lives of both patients and their relatives, the objective of this study
was to assess the strain of caregiving and to determine the risks of
developing PTSD-related symptoms. We found that 21% of the
caregivers reported a level of strain endured due to care provision.
Six percent of caregivers indicated they experienced extremely
high levels of strain. The median hours spent weekly on care was
10 (IQR 6—17). The most caregiving tasks performed were routine
housework, shopping/running errands, and accompanying patients

to their medical appointments. Twenty-one percent of the caregiv-
ers experienced PTSD-related symptoms 3 months after discharge.

There was no correlation between the height of the CSI/TSQ
scores and the age, gender, severity of the patient’s illness, and
average hours spent on caregiving.

Our findings suggest that a high level of strain exists in 21% of
the relatives, but literature supporting this result does not exist.
The CSI has not previously been used as an outcome measurement
in caregivers of ICU survivors. It has been proven a valid and
feasible method in family members of stroke patients (Post, Fes-
ten, van de Port, & Visser-Meily, 2007; van Exel et al., 2004).
What has previously been reported in family members of ICU
patients is caregiver burden. Caregiver burden is defined as the
physical and/or emotional response to caregiving challenges. Care-
giver strain is defined as the caregivers’ perception of enduring

problems or altered state of well-being. consequently caused by
burden (Thornton & Travis, 2003). Burden has been previously

examined using the Brief Zarit Burden Interview as a screening

instrument (Haines, Denehy, Skinner, Warrillow, & Berney,
2015). Two months after discharge from critical care, caregiver
burden exists in as many as 36% of relatives (Choi et al., 2012).

Twenty-one percent of the relatives of patients admitted to our
ICU experienced PTSD-related symptoms 3 months after dis-
charge from critical care. Only a few previous studies have been
published on PTSD-related symptoms in caregivers. It is difficult
to compare our results to earlier literature as our study used the
TSQ. This questionnaire is not widely used among caregivers, but
as we are used to this screening method to screen for PTSD-related
symptoms in our patients, we chose this questionnaire for screen-
ing relatives as well. Previous studies were executed using the
Impact on Event Scale (Brewin et al., 2002; Horowitz, Wilner, &
Alvarez, 1979). Using this scale, studies reported a prevalence
among family members as high as 41% three months after dis-
charge (Sundararajan, Martin, Rajagopala, & Chapman, 2014) or
49% six months after discharge (Jones et al., 2004), which there-
fore indicates the need to offer formal counseling to close relatives.
Jones et al. (2004) also found that PTSD-related symptoms in
caregivers correlate with PTSD-related symptoms in patients.
Azoulay et al. (2005) reported that PTSD-related symptoms were
more common in relatives who shared in (end-of-life) decision
making.

Day, Haj-Bakri, Lubchansky, and Mehta (2013) are among the
few to report on sleep quality among family members of ICU
patients. They found that 65% could experience difficulty sleeping
during their family member’s ICU admission due to anxiety and
tension. Our results suggest that the quality of sleep is continu-
ously disrupted 3 months after discharge from critical care; around
40% of relatives have reported sleeping difficulty. This is of
significant importance as the caretaking ability of relatives can be
adversely affected by sleep deprivation.

Even though this was not our primary aim, the results show that
one quarter of the relatives had reduced their hours of gainful
employment prior to hospital admission and that 2% had com-
pletely stopped working. Recently, the Dutch Social and Cultural
Planning Office (2015) reported higher work absenteeism when
work and caregiving were combined. It found that 18% of the
caregivers reported being on sick leave for at least 2 consecutive
weeks compared to 10% before performing caregiving tasks. It
also reported an increase in the total number of caregivers (mostly
female) in the Netherlands, from 13% in 2004% to 18% in 2012.
Agérd, Lomborg, Tennesen, and Egerod (2014) recently showed
that partners went on extensive sick leave in the 12 months
following ICU stay. Van Pelt et al. (2007) showed that 14% of
caregivers had stopped working to provide care. Griffiths et al.
(2013) have shown that as many as 50% of caregivers had to make
some adjustments to their working life to accommodate their
caregiving responsibilities 12 months after discharge.

Therefore, this study and previous studies, even though scarce,
have revealed that relatives could endure psychosocial and phys-
ical symptoms during and after an intensive care admission. In
addition, even though the magnitude of the problem is not clearly
defined, and caregiver strain and PTSD-related symptoms were
relatively low in our study, it does provide further support that
there may be high-risk groups of caregivers. Future research is
needed to detect these groups at risk and implement targeted
interventions. Kentish-Barnes, Lemiale, Chaize, Pochard, and
Azoulay (2009) suggest that family burden should be routinely
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evaluated at three different time points during an ICU admission.
However, with growing evidence showing that even long after
hospital discharge, caregivers could experience problems in dif-
ferent domains, we believe follow-up is necessary. This will allow
us to gain further insight into the specific needs and thus provide
the additional interventions during hospital admission and at home.

Earlier research has indicated that we must acknowledge the
importance of relatives’ participation in patient care, give them
frequent updates and consistent information, include them in de-
cision making, and let them be actively involved in patient care (if
they feel comfortable doing so) to help prevent PICS-F (Davidson
et al., 2007). The implementation of a post—intensive care clinic at
our hospital has resulted in beneficial effects on identifying po-
tential problems and providing necessary support (Dettling-
Ihnenfeldt et al., 2015). Although it is imaginable that a post-ICU
clinic could have a beneficial effect on postdischarge outcome,
evidence has yet to be provided (Williams & Leslie, 2008). Pa-
tients and their relatives have reacted positively to our post-ICU
clinic. They are pleased with the fact that they can discuss their
experiences (Dettling-lThnenfeldt et al., 2015), and it enables them
to generate a better understanding of what they experienced during
their ICU stay (Engstrém, Andersson, & Soderberg, 2008). Rela-
tives visiting our post-ICU clinic state they missed a debriefing
visit after discharge, and recent articles likewise mention the
appreciation of these visits (Engstrom et al., 2008).

The small sample size of this study is probably the reason for
not finding a correlation between baseline characteristics available
and the prevalence of high strain or PTSD-related symptoms,
whereas previous studies did report a variety of predictors for
developing PICS-F symptoms. These risk factors include younger
patient and relative age, female gender, a lower educational level,
preexisting depression, and anxiety symptoms (Azoulay et al.,
2005; Choi et al., 2012; Davidson et al., 2012). A greater func-
tional dependency and comorbidities are also associated with
increased burden and psychological problems (Haines et al., 2015).
We found that the person indicating spending 120 h on caregiving
did, however, score as having severe strain on the CSI question-
naire.

Our study has some important limitations that should be noted.
First, no information was collected on the relatives’ previous
psychosocial status or previous caregiving tasks. We, therefore,
could not examine the difference between strain and PTSD-related
symptoms before and after hospital admission. This begs the
question whether the same level of caregiver strain and PTSD-
related symptoms existed before hospital admission. Inclusion of
more relevant baseline characteristics would have been helpful to
assess the applicability and comparability of results in other stud-
ies. Second, a large proportion of patients and caregivers declined
the invitation to visit our post-ICU clinic (Figure 1). The question
arises whether this avoidance is due to the fact that visiting the
clinic can trigger a recall of distressing memories and emotions in
patients and caregivers, or perhaps they declined because they had
no health issues and no longer needed further assistance. Another
important limitation is that this study did not include a question-
naire to evaluate the prevalence of anxiety and depression symp-
toms, whereas recent literature does indicate depression symptoms
as the most commonly reported psychological adverse effect
(Haines et al., 2015). Van Pelt et al. (2007) report a high risk of
depression (23%) among caregivers 12 months after hospital dis-

charge. Lifestyle disruption and employment reduction were also
common and persistent. Finally, this study relies on self-reports
rather than assessments performed by professionals. In addition,
although the CSI and TSQ have proven to be reliable screening
methods and are easily administrable (Brewin et al., 2002; Deeken,
Taylor, Mangan, Yabroff, & Ingham, 2003; Robinson, 1983),
self-report is prone to response bias and dishonest reporting
(Huang, Liao, & Chang, 1998). The choice of outcome measures
is debatable, and in the future, widely used questionnaires might
improve consistency of results with other studies to date.

In conclusion, this study adds to the small amount of data
available on the existence of PICS-F. We have shown that relatives
could develop caregiver strain and PTSD-related symptoms, in-
curring a negative effect on sleep and employment. Future research
with a larger sample size, extended baseline characteristics, and
widely used screening methods is therefore needed to evaluate the
extent of the existence of PICS-F and the impact that interventions
and post-ICU clinics can have on postdischarge outcome.
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The Intensive Care Unit Experience: Psychological Impact on Family
Members of Patients With and Without Traumatic Brain Injury

Ann Marie Warren Evan Elizabeth Rainey and Rebecca Joanne Weddle
Baylor University Medical Center Baylor Research Institute, Dallas, Texas
Monica Bennett Kenleigh Roden-Foreman
Baylor Scott & White Health, Dallas, Texas University of Texas Southwestern Medical Center

Michael L. Foreman
Baylor University Medical Center

Purpose/Objective: The intensive care unit (ICU) has been identified as a possible contributor to
emotional distress. This study seeks to identify whether families of traumatic brain injury (TBI) patients
in the ICU experience psychological differences as compared with non-TBI patients’ family members.
Method: Eighty-two family members in a trauma/critical care ICU were assessed at baseline and again
at 3 months. The Patient Health Questionnaire 8-Item measured depression, the Primary Care PTSD
Screen measured symptoms of posttraumatic stress (PTS). Results: Forty of these individuals were the
family members of ICU patients who had sustained a TBI; 42 of the individuals were the family members
of non-TBI patients in the ICU. At baseline, 39% (33% non-TBI, 45% TBI, p = .28) of the total sample
screened positive for depressive symptoms and 24.3% (26% non-TBI, 23% TBI, p = .69) screened
positive for PTS symptoms. However, differences emerged between the groups at 3 months, with family
members in the non-TBI group showing a significant decrease in both baseline depression and PTS
symptoms. Conclusions/Implications: This study, to our knowledge, is the first of its kind to examine
psychological differences in the ICU in those whose family members either have or do not have a TBI.
Results suggest the TBI group endorsed more symptoms of depression and PTS symptoms at 3 months.
Although it is unclear whether symptoms were directly related to the ICU experience or the injury itself,
future research should explore the possible additive effect of postintensive care syndrome—family
symptoms.
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Impact and Implications

Postintensive care syndrome-family (PICS-F) describes the constellation of depression, anxiety,
posttraumatic stress symptoms, and complicated grief that can occur in family members of intensive
care unit (ICU) patients. This novel paper identified differences based on whether or not the patient
had a traumatic brain injury (TBI), which may improve our understanding of the ICU experience on
the family. The study improves our understanding of the possible impact of the ICU experience on
families by following their psychological response from the time of the ICU until 3 months post
injury, which allows for trends to be identified among families whose loved ones either did or did
not have a TBI. Early psychological interventions should be targeted at reducing the potential
negative consequences of having a family member in the ICU, as families who experience symptoms
consistent with PICS-F may have increased difficulty if placed in a caregiving role post
hospitalization.
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Introduction

In the United States, approximately five million people are
admitted to an intensive care unit (ICU) each year for traumatic
injury or critical illness (National Quality Forum, 2012). The ICU
environment can be anxiety provoking and emotionally distressing
for both the patients and their family members. In the ICU, patients
often endure unfamiliar and sometimes painful medical proce-
dures, have significant communication barriers, and display
changes in cognition and behavior. While witnessing these expe-
riences, family members have to simultaneously cope with the
external demands of managing occupational and household re-
sponsibilities, navigating complex insurance and financial deci-
sions, and maintaining the needs of other family members, such as
children. In the ICU setting, balancing time with the hospitalized
family member and coping with outside demands is often done on
minimal sleep and general lack of regard for one’s overall sense of
health and well-being. Baumhover and May (2013) provide an
important conceptual model to describe this vulnerability that ICU
family members experience. It describes the role of both anteced-
ents (i.e., family system disruption, helplessness) and defining
attributes (i.e., exposure to burden due to lack of sleep and other
factors, lack of protection), as well as the subsequent conse-
quences. Consequences for family members, according to the
model, can be positive, such as the development of increased
resilience, but also negative, as expressed in a wide range of
negative psychological symptoms (Baumhover & May, 2013). It is
not surprising, then, that having a family member admitted to the
ICU after an injury or illness can result in a significant emotional
toll.

Previous research has shown that individuals who have a family
member admitted to the ICU can develop adverse psychological
outcomes including symptoms of depression, posttraumatic stress,
and complicated grief (Davidson, Jones, & Bienvenu, 2012). In
2010, the Society for Critical Care Medicine (SCCM) created a
task force to examine these issues and coined the term “postint-
ensive care syndrome-family” (PICS-F) to better describe these
symptoms in family members of ICU patients (SCCM, 2010). A
recent critical review of PICS-F by Davidson and colleagues
(2012) indicated the rates of generalized anxiety disorder range
from 21-56%, rates of posttraumatic stress disorder (PTSD) range
from 13%-56%, and of the presence of depression ranged from
8%—42%. This is especially concerning given that these symptoms
may continue long after ICU discharge. For example, Jones et al.
(2004) found up to 49% of relatives exhibited high posttraumatic
stress-related symptoms 6 months after ICU discharge. Further,
PICS-F may negatively impact the family member’s ability to
provide caregiving for those relatives who are discharged to a
home setting (Schmidt & Azoulay, 2012).

Research suggests that factors such as female gender (Pochard
et al., 2005), younger age (Pochard et al., 2005), prior psychiatric
disorders (Lefkowitz, Baxt, & Evans, 2010), and being either a
spouse (Pochard et al., 2005) or a child of the ICU patient (Azou-
layet al., 2005) may place individuals at higher risk for developing
PICS-F. Certain patient diagnoses, such as cancer, as well as
patient death also appear to put people at risk (Azoulay et al.,
2005). With the exception of a cancer diagnosis, there appears to
be limited research available on whether or not specific patient

diagnosis factors have an impact on family psychological re-
sponse.

Traumatic brain injury (TBI) is a leading cause of death and
disability in children and adults. In 2010, 2.5 million individuals
sustained a TBI in the United States (Centers for Disease Control
and Prevention [CDC], 2010). It is estimated as many as 5.3
million Americans, approximately 2% of the population, currently
live with TBIl-related disability (Langlois, Rutland-Brown, &
Wald, 2006). TBI is a contributing factor to one third of all
injury-related deaths in the United States, with an estimated $76.5
billion in direct medical costs and lost productivity (Stead et al.,
2013). A large body of research has shown negative outcomes for
patients post TBI, including death, disability, and impaired psy-
chological health.

The literature has also explored in depth the impact of providing
care for individuals with TBI, suggesting that significant emotional
distress can occur (Sander, Maestas, Clark, & Havins, 2013). Six
months following injury, family members of individuals with
severe TBI endorsed depression and anxiety levels as high as 37%
and 39%, respectively (Marsh, Kersel, Havill, & Sleigh, 1998).
After TBI, family members often struggle with the seemingly
“normal” outward appearance of their family member who may
now have profound emotional and social differences including
disability, memory loss, anger, loneliness, or poor interpersonal
relations (Saban, Hogan, Hogan, & Pape, 2015). Family members
can exhibit prolonged depression and anxiety long after hospital
discharge regardless of their relationship to the patient (Ennis,
Rosenbloom, Canzian, & Topolovec-Vranic, 2013; Schonberger,
Ponsford, Oliver, & Ponsford, 2010). However, the majority of
studies examining families of those with a TBI were more than one
year after injury (Saban et al., 2015). As such, the information and
understanding we have regarding the early psychological impact
when a family member sustains a TBI is limited. Given the
relatively high frequency of TBI, and the unique impact TBI has
on family members, exploring the additive impact of this factor on
PICS-F symptoms may be an important area of study.

Identifying risk factors for negative psychological consequences
in family members beginning in the ICU based on patient diag-
nosis may help direct strategies and resources to those who may be
at increased risk for depression, posttraumatic stress, and anxiety
at the time of the patient’s ICU admission. Therefore, the primary
objective of this study was to examine psychological symptoms in
families with patients in the ICU at the time of hospitalization and
3 months later. Families were enrolled at the time of ICU admis-
sion to determine any additive impact of the ICU experience. We
hypothesized that psychological distress would be more prevalent
in family members of TBI patients compared with family members
of individuals admitted for an injury or illness other than TBI,
though we expected psychiatric morbidity to occur in both groups.

Method

Participants

The participants in the current analysis constituted a subgroup of
a larger ongoing longitudinal dataset of family members of pa-
tients in the trauma/critical care ICU of an urban Level I trauma
center in the southwestern United States. For the purposes of this
study, family members were defined according to the Institute of
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Patient and Family Centered Care as “two or more persons who are
related in any way-biologically, legally, or emotionally” (Institute
for Patient- and Family-Centered Care, 2015). Participants for the
present study were screened between March 2013 and November
2014 and included only those who completed both baseline and
3-month follow-up. Participants whose family member expired
prior to 3-month follow-up were excluded from this analysis but
remained in the study using a bereavement protocol. Inclusion
criteria for participants included adult (18 years or older) family of
adult patients admitted to the trauma/critical care ICU service; the
patient had to be admitted for at least 48 hr with an expected
survival greater than 96 hr; family members had to identify they
would be in a caregiver or supportive role (e.g., emotional, social,
financial) after the patient was discharged. Exclusion criteria in-
cluded the inability to understand written or spoken English at the
8th grade level and the inability to provide at least two forms of
contact information for follow-up.

Procedures

Approval was obtained from the medical center’s Institutional
Review Board. Participants who met the criteria to be approached
for inclusion in the study were voluntarily consented and enrolled.
Recruitment occurred in the ICU waiting room and all eligible
individuals were approached as part of a convenience sample.
Baseline measurements were collected during initial inpatient ad-
mission to the trauma/critical care ICU. The 3-month follow-ups
were collected within a 4-week window around the participants’
due date (i.e., 2 weeks before due date through 2 weeks after).
Reminder postcards or e-mails, based on participants’ preference
at baseline, were sent 1 week prior to the 4-week window opening.
Participants were contacted over the telephone using the contact
information provided at baseline, with a maximum number of 12
attempts to successfully contact the participant. The same mea-
sures were administered during these 3-month follow-up calls as at
baseline.

Measures

Participant demographic variables were obtained through a stan-
dard self-report form administered at baseline and included age,
gender, ethnicity, marital status, education level, employment sta-
tus, and income. Patient demographic and injury-related variables
were extracted from a variety of sources, including the hospital’s
trauma registry for trauma patients, information provided during
ICU rounds, and participant self-report. These variables included
date of birth, date of hospital admission, etiology of injury for
trauma patients, primary ICU diagnosis, date of ICU admission,
insurance status, and the presence of a TBI. For the purposes of
this study, the TBI group included those individuals with moderate
to severe TBI, as described by a period of a loss of consciousness
lasting 30 min or more.

Depression was measured using the Patient Health Question-
naire 8-Item (PHQ-8; Kroenke & Spitzer, 2002), a validated brief
self-report measure of major depressive disorder for population-
based studies and clinical populations. This is an 8-item question-
naire derived from the original measure (PHQ-9), with the last
question regarding suicide removed. The PHQ-8 consists of 8
items that are statements about an individual’s affective state (e.g.,

“Little interest or pleasure in doing things”; “Feeling down, de-
pressed, or hopeless”), which are scored with responses ranging
from O (not at all) to 3 (nearly every day). A score of greater than
or equal 10 was considered as the cutoff diagnostic value for a
positive screen for depressive symptoms (Kroenke et al., 2009).

Posttraumatic stress (PTS) symptoms were measured using the
primary care PTSD Screen (PC-PTSD), a four-item screen de-
signed for use in medical settings. The PC-PTSD is considered a
psychometrically sound screen for determining the presence of
PTSD risk in both veteran and civilian medical populations
(Ouimette, Wade, Prins, & Schohn, 2008; Prins et al., 2003),
including those who sustained traumatic injury (Hanley, deRoon-
Cassini, & Brasel, 2013). With a cutoff score of 3, the PC-PTSD
had shown 85% diagnostic efficiency, 75% sensitivity, and 87%
specificity (Prins et al., 2003). As PTSD cannot be diagnosed until
symptoms exist for at least 30 days after the traumatic exposure, in
the current study at baseline, a score of 3 or higher on the
PC-PTSD was considered a positive screen for PTSD risk, rather
than as a diagnostic tool for PTSD.

Data Analysis

Participant characteristics were summarized with means and
standard deviations or counts and percentages. Multiple logistic
regression was used to determine whether demographic and clin-
ical factors, such as premorbid diagnosis of depression and time
from ICU admission to study enrollment, were associated with
PHQ-8 results. Differences between the group with follow-up data
and the group without were assessed using 7 tests or Wilcoxon’s
rank sum test for numerical variable and chi-square tests for
categorical variables. To determine whether the TBI group was
associated with PHQ-8 or PC-PTSD scores at baseline and
3-month follow-up, Fisher’s test was used to obtain odds ratios and
test for significance. Logistic regression was used to determine
whether other patient characteristics were associated with the
participants’ mental health outcomes at both time points. Signifi-
cance was measured at the p = .05 level.

Results

At the time of analysis, 110 participants had completed baseline
measurements. Of those, 10 more were enrolled in the bereave-
ment protocol and thus excluded from this analysis. Eighty-two
(82%) of the eligible participants completed their 3-month
follow-up measures and were included in this analysis (see Figure
1). Reasons for loss to follow-up included inability to contact
participant (n = 11), no usable contact information at follow-up
(n = 3), withdrawal from study (n = 2), incomplete measures (n =
1), and participant request to skip follow-up yet remain in study
due to self-report of emotional distress (n = 1). The sample
included 60 females (73%) and 22 males (27%) with a mean age
of 49.2 years (SD = 14.4). Regarding relationship to the patient,
27% of the sample were parents, 24% were spouses, 18% children,
6% siblings, and 24% other. Forty (48.7%) of these individuals
were the family members of ICU patients who had sustained a TBI
and 42 (51.2%) were the family members of non-TBI patients in
the ICU (see Table 1). The demographic characteristics of the
participants and 3-month patient disposition are shown in Table 1.
In regard to demographic information, with the exception of race/
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110
Enrolled between
March 26, 2013 — November
11,2014
10 100
Eligible for Eligible for
Bereavement Protocol Standard Protocol at
at 3 months 3 months
(Excluded from
analysis)
82 14

Completed 3 month
standard measures

Unable to contact at
3 months

2

| Withdrew from study
at

3 months

1
Incomplete measure
at
3 months

1
Requested to skip 3
month but remain in

study

Figure 1. Flow chart of enrollment and follow-up.

ethnicity (p = .0037), no significant group differences were found
between the TBI and non-TBI family members. Although we did
not control for preexisting depression or PTSD, there were no
significant differences in the rate of premorbid mental health
history between participants in the TBI and non-TBI group. The
medical diagnoses of the non-TBI patients are shown in Table 2.

Depression Symptoms

Using a cutoff score of 10 or greater on the PHQ-8, 39% (n =

Table 2
Summary of Non-TBI Injury Characteristics
Variable N=42
Traumatic injury
Spinal cord injury 1 (2%)
Abdominal injury 5(12%)
Orthopedic injury 3 (7%)
ARDS 6 (14%)
Nontraumatic injury
Sepsis 3 (7%)
Transplant 9 (22%)
Gastrointestinal surgery 5(12%)
Aneurysm/stroke 7 (17%)
Surgical oncology 3 (7%)

Note. TBI = traumatic brain injury; ARDS = acute respiratory distress
syndrome.

at baseline. There were no significant differences (p = .28) be-
tween families in the TBI group (45% screening positive) versus
those in the non-TBI group (33% scoring positive). At 3-month
follow-up, 20% of the total sample screened positive for depres-
sion. Again, there were no significant differences (p = .08) be-
tween those in the TBI group (28% screening positive) and those
in the non-TBI group (12% screening positive). However, when
analyzing the change in depressive symptoms from baseline to 3
months between the 2 groups, a significant decrease of 21% was
noticed among the non-TBI group (p = .0027), yet there was no
significant change in the TBI group (p = .07), as shown in Table
3. This finding suggests that family members of those with TBI are
more likely to maintain depressive symptoms for the 3 months
following the patient’s injury than those without TBI.

Posttraumatic Stress Symptoms

A similar analysis was performed using the PC-PTSD scale,
with a score of 3 or more considered positive for PTS symptoms.
Using this cutoff, 24.3% (n = 20) of the total sample screened
positive on the PC-PTSD at baseline There was no significant

32) of the total sample screened positive for depressive symptoms difference (p = .69) when between-groups comparisons were
Table 1
Summary of Participant’s Demographic Data
Combined No TBI TBI
Variable (N = 82) (N =42) (N = 40) P

Age 492 = 144 489 £ 15.0 49.6 £ 13.9 .8409
Gender—male 22 (27%) 14 (33%) 8 (20%) 1732
Race/ethnicity .0037

White (non-Hispanic) 37 (45%) 14 (44%) 23 (58%)

Black (non-Hispanic) 21 (26%) 17 (41%) 4 (10%)

Hispanic 17 (21%) 6 (14%) 11 (28%)

Other/unknown 7 (9%) 5(12%) 2 (5%)
Married 49 (60%) 25 (60%) 24 (60%) .9649
College degree 38 (46%) 17 (40%) 21 (53%) 2751
Employed 47 (57%) 22 (52%) 25 (63%) 3544
Income > $50k* 33 (53%) 15 (48%) 18 (58%) 4451
Premorbid depression 21 (26%) 8 (19%) 13 (33%) .1630
Premorbid PTSD 6 (7%) 2 (5%) 4 (10%) 4321

Note. TBI = traumatic brain injury; PTSD = posttraumatic stress disorder.

#Income for 20 participants was unobtainable.
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Table 3
Change in Prevalence of Depression and PTSD From Baseline
to 3 Months

Variable Percent change P

Depression symptoms

No TBI —21% .0027

TBI —9% .0707
PTSD symptoms

No TBI —17% .0196

TBI 2% 7389
Note. PTSD = posttraumatic stress disorder; TBI = traumatic brain

injury.

made, with 23% of the TBI group scoring positive on the PC-
PTSD and 26% of the non-TBI group scoring positive. At 3
months, 17% (n = 14) of the total sample screened positive on the
PC-PTSD. Again, there were no significant between-groups
differences (p = .07) between those in the TBI group (25%
scoring positive) and those in the non-TBI group (10%). When
analyzing the change in PC-PTSD scores from baseline to 3
months between the two groups, a significant decrease of 17%
was noticed among the non-TBI group (p = .019), yet there was
no change in the TBI group (p = .73), as shown in Table 3. This
finding is similar to the trend noted for depressive symptoms
and suggests that family members of those with TBI are more
likely to continue experiencing PTSD symptoms for the 3
months following the patient’s injury

Discussion

The impact of having a family member admitted to an ICU is
often a profound emotional experience. As most will engage in
some caregiving aspect following hospitalization, understanding
the psychological impact of this event is critical given its potential
impact on future caregiving ability as well as the general health
and well-being of the family member. In the present study, al-
though psychological distress was expected to be frequent, we also
hypothesized that differences would emerge based on whether or
not a TBI had occurred. As anticipated, psychological symptoms
occurred frequently in the sample. Positive scores on both the
PHQ-8 and PC-PTSD were found across the sample, with 39% of
the participants endorsing depression and 24% endorsing PTS
symptoms at baseline. However, differences emerged when com-
parisons were made between the TBI and non-TBI groups. In the
group whose family members did not have a TBI, there was a
significant decrease in rates of depression between baseline and
3-month follow-up, whereas those whose family members did
sustain a TBI did not show the same pattern of improvement. The
same trend was observed for PTS symptoms, with non-TBI fam-
ilies experiencing a significant decrease in reported symptoms
while the TBI group did not show a similar pattern of symptom
reduction. Taken together, this suggests that psychological distress
is more likely to continue for TBI families than non-TBI families
between the ICU admission and 3 months later.

This finding supports the large body of literature regarding
psychological distress in those families who provide care for
individuals with TBI (Saban et al., 2015). Additionally, the high
endorsement of psychological distress when family members were

assessed in the ICU may contribute new insight into what occurs
for these families in the time period immediately following an
injury or illness that results in acute hospitalization. Clearly, this
period has a powerful impact on families and, unfortunately,
negative emotional consequences can and do occur, regardless of
the reason for hospitalization. However, our study suggests that
differences do emerge when a moderate to severe TBI is present.
This cannot necessarily be attributed to “caregiver burden,” as for
approximately half of our sample the caregiving aspect had not yet
occurred because the individual was still in a hospital or rehabil-
itation setting. For the TBI group, as compared with the non-TBI
group, this may be associated with differences in the ability to
communicate and engage with family members; patient behavioral
changes, such as agitation; and impaired memory and information
processing. The cognitive, emotional, and behavioral changes in
patients with TBI may lead to more long lasting psychological
distress in family members than in those family members whose
loved one did not experience those changes.

Limitations

There are several inherent limitations in this study that must be
addressed. The primary limitation of this study is there is no way
to know if psychological distress, as measured in terms of both
depression and PTS symptoms at 3 months, was a result of the ICU
experience itself or in fact was related to the experience of in-
volvement with a loved one with a serious injury. It is possible to
hypothesize that the higher rates of depression and early PTSs-
ymptoms across both groups at baseline suggest some type of
additive or unique stress to having a family member hospitalized in
the ICU. Perhaps the trend in both groups for improvement in
symptoms 3 months later reflects gaining distance from the ICU
experience. However, although improved, it is not possible to
know if the maintenance of these symptoms was a reflection of
PICS-F or in fact related directly to the experience of the continued
complexity having an injured or ill family member, particularly in
those with TBI.

Second, we did not control for preexisting depression or PTSD.
In fact, the premorbid depression rate in our sample (26%) was
higher than the estimated 9% of the United States general popu-
lation when assessed with the PHQ-8 (CDC, 2010). However,
participants’ rate of preexisting PTSD was consistent with the
United States general population, estimated at 7%-8% (National
Center for PTSD, 2015). It is unclear if the endorsement of these
symptoms reflected an exacerbation of preexisting stress, although
baseline rates of depression and PTS symptoms were substantially
higher than preexisting rates and rates seen at 3-month follow-up.
This suggests that perhaps the ICU experience contributed to an
increase in already existing symptoms and/or initiated the devel-
opment of these symptoms. As endorsed symptoms were highest
for the sample at the time in which their family member was in the
ICU, future research should explore what, if any, additive compo-
nent the ICU environment contributes to psychological distress.

Third, the results reflect the experience of families in one
trauma/critical care unit and therefore may not be generalizable to
other families in a different hospital setting. As ICU settings vary
from hospital to hospital, factors such as open access for families,
waiting room dynamics, and support structures provided for fam-
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ilies may all influence the emotional experience of individual
family members.

Fourth, there was a wide variety of medical diagnoses in the
non-TBI group, so using a more homogenous group (e.g., the
family members of ICU patients with cancer) may have strength-
ened the results. However, despite this lack of homogeneity, dif-
ferences were still identified between groups. Finally, the sample
size of the study was relatively small; however, this study repre-
sents an initial analysis of a planned larger sample in an attempt to
identify trends in the data to better inform clinical practice. With
a greater number of participants, we anticipate the study results
would likely be strengthened.

Finally, elements of the PICS-F syndrome, including compli-
cated grief and anxiety, were not included in the current analysis.
Although we did assess complicated grief in the individuals whose
family members died, these participants were not included in the
current analysis due to the small number of these participants.
Additionally, we did not measure anxiety as a separate variable.
However, as we are not suggesting a full diagnosis of PICS-F, but
rather to determine the possible influence of the ICU environment,
we feel that the results still provide insight into early psychological
distress in these families.

Implications for Future Research and Clinical Practice

Identification of psychological distress in family members at the
time of ICU admission, and provision of psychological support for
ICU families, regardless of patient diagnosis, should be a compo-
nent of comprehensive, patient-centered care (Jutte, Erb, & Jack-
son, 2015). Identification of family needs while in the ICU (e.g.,
consistent communication, open access visitation, and shared
decision-making) is well documented (Davidson et al., 2007), but
much less is understood about how to assess and provide for those
at risk for depression and PTS symptoms in this setting. Clinical
recommendations could include having a dedicated psychologist in
the ICU and critical care settings to provide assessment and
intervention for families identified at higher risk (Warren, Stucky,
& Sherman, 2013). Recent interventions for families have included
the use of ICU diaries which, in a small study, was shown to
reduce the risk of PTS symptoms in ICU families, although further
research is needed to determine the effectiveness of this interven-
tion (Ulmanet al., 2014). Additionally, the potential positive im-
pact of the experience for families should not be left unexplored.
Concepts including resilience, which is the ability to bounce back
after an adverse event, are increasingly studied in individuals who
experience a variety of serious health conditions, such as traumatic
injury (Rainey, Petrey, Reynolds, Agtarap, & Warren, 2014).
Therefore, an exploration of resilience in family members of ICU
patients warrants further study (Baumhover & May, 2013). Resil-
ience may, in fact, be a protective factor against the development
of PICS-F, although additional research is needed to support this
assumption.

As the families of those with TBI were found to have less
improvement in either depression (—9% vs. —21%) or PTS
(—=17% vs. 2%) symptoms at 3 months, interventions specifically
for these families should be developed. In the TBI caregiving
literature, recommendations have been made, including manage-
ment of the cognitive and behavioral consequences of TBI
(Kreutzer, Stejaskal, Godwin, Powell, & Arango-Lasprilla, 2010),

and problem solving training in which families of those with TBI
were taught to engage in problem identification, brainstorming
possible solutions, and then, after critique, chose a solution and
assess the outcome (Rivera, Elliot, Berry, & Grant, 2007). These
types of strategies and approaches have been shown to be
effective and perhaps could be modified for use in the ICU
setting. Future research should explore implementation of such
strategies in the ICU setting in order to determine the impact on
the development of PICS-F.

Conclusions

This study, to our knowledge, is the first of its kind to examine
differences in psychological response during the ICU experience
between those whose family members either have or do not have
a TBI. Although our results suggest that the TBI group had less
improvement in depression and PTS symptoms at 3 months, both
groups experienced these symptoms. Future research should con-
tinue to explore the potential effect of the ICU environment in this
population and intervention studies should be developed to reduce
its impact on families during and after an ICU admission.
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Purpose/Objective: The aftermath of treatment for critical illness and/or critical injury in the intensive care
unit (ICU) often includes persisting cognitive and emotional morbidities as well as severe physical decondi-
tioning (a constellation termed post-intensive care syndrome, or PICS), but most patients do not receive
psychological services before they enter the inpatient rehabilitation facility (IRF). Although a burgeoning
literature guides the efforts of critical care providers to reduce risk factors for PICS - for example, reducing
the use of sedatives and enacting early mobilization, there is need for a corresponding awareness among IRF
psychologists and other providers that the post-ICU patient often arrives in a state of significantly reduced
capacity, with persisting cognitive impairments and acute psychological distress. Many are at risk for
long-term complications of posttraumatic stress disorder, general anxiety and/or clinical depression, and
assuredly all have experienced a profound life disruption. This paper offers a multilevel perspective on the
adaptation of post-ICU patients during inpatient rehabilitation, with discussion of the psychologist’s role in
education and intervention. Research Method/Design: Clinical review paper. Results: NA. Conclusions: To
optimize response to rehabilitation, it is important to understand the behavior of post-ICU patients within a full
biopsychosocial context including debility, cognitive and emotional impairment, disruption of role identities,
and environmental factors. The psychologist can provide education about predictable barriers to participation

Craig Hospital, Englewood, Colorado

for the post-ICU patient, and guide individual, family and team interventions to ameliorate those barriers.

Impact and Implications

Survivors of critical illness have distinct clinical issues that are often not addressed. This novel
review extends our understanding of how to optimize the treatment and management of survivors of
critical illness as they transition into the rehabilitation setting. In this review, concepts are presented
from the field of rehabilitation psychology that are applicable to the care of these individuals and
their families, to ameliorate the effects of persisting cognitive and/or emotional morbidity on
comprehension and participation. Focused clinical efforts and treatment guidelines are needed to
enhance rehabilitation outcomes in this population.

Keywords: post-intensive care syndrome, rehabilitation psychology, role identities, fundamental

attribution error

Introduction

The caseload of every psychologist working in an inpatient reha-
bilitation facility (IRF) is likely to include patients arriving after
recent, life-threatening critical illness or critical injury with treatment
in an intensive care unit (ICU). The aftermath of critical care has been
called “the burden of survivorship” (Iwashyna & Netzer, 2012).
Evidence is mounting that large numbers of patients treated in ICUs
manifest new-onset cognitive and/or emotional impairments that can

persist long-term (Hopkins et al., 1999; Jackson, Pandharipande, et
al., 2014; Jones, 2014; Pandharipande et al., 2013; Wiseman, Foster,
& Curtis, 2013). The term post-intensive care syndrome (PICS; Need-
ham et al., 2012) describes new or worsening impairments in physi-
cal, cognitive, or mental health status arising after critical illness and
persisting beyond acute care hospitalization. As summarized by El-
liott and colleagues (2014), the increasing incidence of critical illness
as well as reduced mortality have resulted in growing numbers of
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post-intensive care survivors in the United States, including an un-
known but large percentage with PICS.

More than 4 million patients are admitted to ICUs in the United
States each year (Joint Commission, 2004, as cited in Engel,
Needham, Morris, & Gropper, 2013; Mullins, Goyal, & Pines,
2013). Approximately 800,000 ICU patients per year have critical
illnesses such as acute respiratory distress syndrome (ARDS)
requiring mechanical ventilation (Elliott et al., 2014; Needham et
al., 2012; Wiseman et al., 2013). Sepsis, the condition with the
highest total hospital costs in the United States (Torio & Andrews,
2014), is a leading cause for ICU admission, with over 600,000
survivors of severe sepsis among older Americans alone (Elliott et
al., 2014). Cognitive disability with or without delirium occurs
commonly in critically ill patients, especially those with ARDS
(Hopkins et al., 2005), and/or sepsis (Iwashyna, Ely, Smith, &
Langa, 2010). Reports of delirium among ICU patients range from
34% to 80% (Girard, Pandharipande, & Ely, 2008; Morandi &
Jackson, 2009; Pisani et al., 2006). Persisting delirium also has
been identified in a substantial portion of patients who are dis-
charging from ICU (Ely et al.,, 2001) and entering postacute
rehabilitation including IRFs (Hall, Meagher, & MacLullich,
2012). Anxiety, depression and acute stress disorder/posttraumatic
stress disorder are also very common after ICU care, and symp-
toms often persist for months to years (Bienvenu et al., 2015;
Girard et al., 2007; Granja et al., 2005; Jackson et al., 2007;
Myhren, Ekeberg, Toien, Karlsson, & Stokland, 2010; Powers et
al., 2014; Ratzer, Romano, & EIklit, 2014; Stevenson et al., 2013;
Wiseman et al., 2013).

Several approaches to understanding and preventing PICS have
been proposed. Elliott et al. (2014) proposed a formal comparison
of patients’ functional ability prior to hospitalization with their
current status at all transitions in level of care within institutions
and between institutions and outpatient/community settings. Their
“functional reconciliation” approach is directed toward the goal of
preventing, identifying and ameliorating ICU-related morbidities
across the care continuum, and facilitating research on post-ICU
outcomes.

To prevent or ameliorate PICS, ICU physicians and nurses are
developing and enacting guidelines for reduced and more targeted
use of sedation (Dammeyer et al., 2012) and enabling rehabilita-
tion for “early mobilization” provided by nursing, occupational,
physical and speech and language therapists (Bailey et al., 2007;
Dammeyer, Dickinson, Packard, Baldwin, & Ricklemann, 2013;
Engel et al., 2013; Schweickert et al., 2009). As stated by Parker,
Sricharoenchai, and Needham (2013), “A shift in ICU ‘culture’
with a focus on interventions to reduce subsequent physical and
mental health impairments is essential to successful implementa-
tion of an early rehabilitation program” (p. 307).

Psychological assessment and intervention for ICU patients and
families is recognized as beneficial, although most post-ICU pa-
tients will meet a psychologist only after they arrive in the IRF
(Centre for Clinical Practice at NICE, 2009; Hermans, Jonghe,
Bruyninckx, & Van den Berghe, 2014; Needham, Davidson et al.,
2012; Warren, Stucky, & Sherman, 2013; Wiseman et al., 2013).
Florida standards (Florida Department of Health, 2013) for facil-
ities accredited as brain and spinal cord injury treatment centers
require the services of psychologists in ICU, acute care settings
and inpatient rehabilitation, for both patients and their families.
The wisdom of this policy is supported by findings in a study of

209 patients in Italy (Peris et al., 2011); those receiving in-ICU
psychological services had significantly less incidence of posttrau-
matic stress symptoms at one year compared with an equivalent
sample of ICU patients admitted and discharged prior to the study.

Although specific statistics for discharges from ICU to IRF are
lacking, the trend in the United States from 1996 to 2010 was
toward decreased length of stay in ICUs and acute care units
(Burke et al., 2015). Thus, patients present to IRF teams with more
complex medical and nursing needs, in addition to potential acute
cognitive and psychological challenges (see Figure 1).

When the patient and family enter the IRF, they face a new
environment and set of expectations, transitioning from an envi-
ronment of passive dependency to one in which independence is
emphasized. Their psychological capabilities, key to rehabilitation
success, may be challenged by PICS. Without input from the
psychologist, the behavior of patients struggling under these mul-
tiple burdens may be interpreted within a framework of baseline
personality and motivation, without an appreciation of the full
context that includes illness, debility, impairment and environmen-
tal factors (Dunn, 2011; Lewin, 1935). Other rehabilitation team
members may not understand how patients can appear grossly
cognitively intact but not have the wherewithal to apply advanced
coping strategies in highly novel and challenging circumstances
(Krpan, Levine, Stuss, & Dawson, 2007).

More understanding of the ICU experience and its sequelae will
help the psychologist support the patient, family and other reha-
bilitation team members, foster greater awareness of patient vul-
nerabilities, and enable better coordination of information between
critical and acute care, rehabilitation settings and community af-
tercare (Bienvenu, 2014; Camicia et al., 2014; Mitchell & Court-
ney, 2005; Mitchell, Courtney, & Coyer, 2003; Volk & Grassi,
2009; Warren et al., 2013). By sharing mental status data across
ICU, IRF and community settings, the psychologists can be a
partner in “functional reconciliation.”

In the following sections, we will present and discuss some of
the environmental, medical, social and individual factors that
combine to impact the transition and adaptation of patients coming
to the IRF after treatment in the ICU, and how the psychologist
contributes to post-ICU patients’ rehabilitation outcomes through
delivery of flexible interventions and provision of holistic case
formulation. This discussion is based on the authors’ experiences
and observations and supported by literature where available.

Before the IRF: Treatment in the ICU

Patient and Family Experiences in the ICU

To assist patients and families arriving in the IRF after
critical care, it is helpful to consider their recent experiences.
With the imperative to deliver aggressive treatments to save
life, the ICU can be an alien and intrusive environment from the
patient’s perspective, dominated by equipment and machines
(Sinuff, Giacomini, Shaw, Swinton, & Cook, 2009). There is
marked dependence upon unknown others and an esoteric lan-
guage (Williams, 2005). Providers in critical care are necessar-
ily task-oriented when treating medically unstable patients.
Surveys and qualitative studies have found that many families
and patients note the kindness and caring attitudes of their ICU
nurses (Bobrovitz, Santana, Ball, Kortbeek, & Stelfox, 2012;



ated broadly.

and is not to be dissemin

gical Association or one of its allied publishers.

This document is copyrighted by the American Psycholo
This article is intended solely for the personal use of the individual user

188 MERBITZ, WESTIE, DAMMEYER, BUTT, AND SCHNEIDER

Post-Intensive
Care Syndrome
in the IRF

—

Family

v

Patient

y

y

Mental Health Mental Health

Anxiety/ASR Anxiety/ASR
Depression Depression
PTSS/PTSD PTSS/PTSD

Complicated grief

[ Cognitive Impairment

Physical Impairment

Executive function,
Memory, Attention,
Processing speed

Pulmonary,
Neuromuscular (in
addition to other
disease or injury)

Less able to:
bond with team,
learn care
routines, assist
and support
patient, prepare
for discharge

bond with team, learn self-care,
work in rehabilitative therapies,
learn compensatory strategies,
begin to restore or adapt social
roles, prepare for discharge

Less able to:

This model, adapted from a model developed in 2010 by the Long-Term Consequences Task Force of the Society of
Critical Care Medicine (SCCM), shows the physical, cognitive, and mental-health problems affecting inpatient

rehabilitation in patients with post intensive care syndrome (PICS).

IRF = Inpatient Rehabilitation Facility
ASR = Acute stress reaction

PTSD = Posttraumatic stress disorder
PTSS = Posttraumatic stress symptoms

Figure 1. TImpact of post-intensive care syndrome during inpatient rehabilitation.

Hofthuis et al., 2008; McKiernan & McCarthy, 2010; Williams,
2005); nevertheless, patients and families may perceive com-
munication by physicians and nurses to be inadequate (Alvarez
& Kirby, 2006; Hofhuis et al., 2008; McKiernan & McCarthy,
2010). The ICU environment combines sensory deprivation—as
available sensory experiences are typically monotonous and
provide neither interactive opportunities nor aesthetic enjoy-
ment—with the sensory overload of instrument noises, lights,
the comings and goings of multiple providers, as well as painful
procedures superimposed upon ongoing physical discomfort
(Hofhuis et al., 2008; Reade & Finfer, 2014). Sleep and orien-
tation are disrupted in the absence of usual day-night cycles

(Pisani et al., 2015; Wilcox et al., 2013). Privacy is minimal,
and there is often a heightened sense of vulnerability and
confusion (Hewitt, 2002). The ICU has been likened to a total
institution, wherein individuality is subordinate to environmen-
tal/procedural demands (Goffman, 1961, as discussed in
Benner, Hooper-Kyriakidis, & Stannard, 2011).

In the struggle to save lives, brain function can be slighted as a
focus of preservation (Hopkins et al., 1999; Jackson, Santoro et al.,
2014; Wade et al., 2012). A variety of medications may compro-
mise cognitive functioning. Prolonged sedation for patients with
mechanical ventilation continues in many ICUs, in spite of a
wealth of evidence of its deleterious effects on the brain and an
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increasing literature substantiating delirium prevention or mitiga-
tion (Dammeyer et al., 2012; Maldonado, 2014; McGuire, Basten,
Ryan, & Gallagher, 2000; Waked, Gordon, Whiteson, & Baron,
2015).

Transformations Underway in Critical Care

Strategies and protocols have been developed according to the
guidelines of the Society of Critical Care Medicine (SCCM; Barr
et al.,, 2013) for early mobilization as well as reduced and/or
intermittently interrupted sedation to support patients’ orientation,
sense of security, and behavioral activation. Using these protocols,
ICU nurses focus on pain management, keeping the patient en-
gaged, promoting an optimal sleep/wake cycle, minimizing anxi-
olytic medications as possible with particular avoidance of benzo-
diazepines (Maldonado, 2014; Vasilevskis et al., 2010).

An Example of Changing Guidelines for a Common
ICU Intervention

The ABCDEF Bundle, a part of the SCCM recommendations
(see Table 1), specifies a multidisciplinary process of interventions
for the patient who requires mechanical ventilation. These inter-
ventions function to decrease the time spent ventilated, avoid
delirium, and decrease ICU acquired weakness (Balas et al., 2012;
Vasilevskis et al., 2010). Per these guidelines, each day is com-
prised of awakening and breathing trials, coordination among care
providers, delirium prevention and early mobility. Adherence to
these guidelines may decrease neuromuscular complications of
mechanical ventilation (Bailey et al., 2007) and the duration of
delirium (Schweikert et al., 2009). The guidelines promote patient-
centered practices that are relevant to any ICU or IRF patient,
including the family (“F”) as part of the team (Bell, 2012; Benner,
Hooper-Kyriakidis, & Stannard, 2011), to decrease anxiety and
boredom as well as improve patients’ engagement (VanHorn &
Kautz, 2007). Many ICU nurses have offered assistance to families
with journaling (“ICU diaries”) to keep track of daily events and
fill gaps in patients’ recollection, thereby replacing delusional
memories with factual information (Ewens, Hendricks, & Sundin,
2015; Jones, 2014; Jones et al., 2010; Stevenson & Dowdy, 2012).
Evidence supports the use of ICU diaries for reducing occurrence

or severity of posttraumatic stress disorder (PTSD; Mehlhorn et
al., 2014) with wide use in Europe noted (Bienvenu, 2014). See
Appendix for links to share with colleagues and families for ICU
and post-ICU resources.

After Critical Care: The Post-ICU Patient in the IRF

The ICU experiences of the patient and family will directly
affect their response to rehabilitation. They are likely to be unin-
formed regarding post-ICU challenges (Govindan, Iwashyna, Wat-
son, Hyzy, & Miller, 2014); in fact, information is the highest
unmet need reported by families during the ICU stay and transition
to other settings (Alvarez & Kirby, 2006; Mitchell et al., 2003;
Mitchell & Courtney, 2005). The psychologist in the IRF can help
patients and families learn about the IRF culture, and help team
providers, patients and families anticipate and address emotional,
cognitive and social barriers to active participation.

“Culture Shock” Between the ICU and the IRF

To understand the responses of patient and family during the
transition from ICU to inpatient rehabilitation, it is helpful for the
psychologist to be aware of the differences between ICU and
rehabilitation “cultures”. The implicit and explicit messages of
critical and acute care can be quite different from those encoun-
tered in rehabilitation (Butt & Fitting, 1993). The goal of medical
science and its related technologies is to conquer and cure diseases
wherein illness/disease is seen as an alien threat to the self (Jen-
nings, Callahan, & Caplan, 1988). Medicine’s goal is to defend
and restore the self by curing or markedly compensating for the
illness, thereby returning to a ‘normal’ level of functioning. How-
ever, medicine’s historic response to infectious and acute diseases
does not offer an adequate or sufficient way of understanding or
responding to the personal, social, and ethical challenges posed by
chronic disability (A. Caplan, Callahan, & Haas, 1987).

Rehabilitation to prepare patients for life with a chronic disabil-
ity requires negotiation, reconciliation, and diplomacy, quite dif-
ferent from the life and death crisis-oriented state often evidenced
within critical and acute care medicine settings (Barnard, 1990).
When cure is not possible, people with chronic disabilities have no
constructive choice but to try to integrate disability into their daily

Table 1
Applying the Society of Critical Care Medicine (SCCM) ABCDEF Bundle
Aspects Guidelines
Awakening The nurse discontinues the continuous sedation to waken the patient who has passed a safety screen. Awakening

allows a breathing trial to assess need for continued ventilation, and assessment of the patient’s cognitive status

while unsedated.
Breathing
Coordination, and Choice of
analgesics and sedatives
medications.
Delirium

The respiratory therapist changes the ventilator settings to allow the patient to more actively participate in breathing.
The nurse and respiratory therapist coordinate interventions so the patient is able to consciously participate in the
breathing trial; nursing procedures include planned sedation-free periods. The physician chooses least-deliriogenic

The nurse performs a delirium screen of the patient using the Confusion Assessment Method-ICU (Ely et al., 2001),

and reports to the team in order to develop the next steps in the plan of care related to cognitive function.

Early mobility
receiving ventilator support.
Family

A team of nurses, respiratory therapists, physical therapists and technicians mobilize patients while they are

Eliminating “visiting hours” has been a first step in promoting family at the bedside. The Institute for Patient and

Family Centered Care encourages ICU practitioners to work with patient and family.

Note. 1ICU = intensive care unit.
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lives (Bishop, 2005). Rehabilitation proceeds from the recognition
that a chronic disabling condition is simply one component of the
person’s overall state of being. The rehabilitative agenda is to
educate and engage the individual in methods to minimize limita-
tions and prevent or mitigate secondary complications while min-
imizing loss of one’s sense of purpose and meaning in life.

Although there are promising trends toward greater patient and
family centeredness, a relatively passive stance may be adaptive
for the patient within the highly structured ICU; the “sick role” is
a temporary and culturally recognized social role identity in which
the individual has tacit permission to accept help and treatment
while recovering (Parsons, discussed in Burnham, 2014). How-
ever, with a prolonged stay and uncertain recovery, the patient is
suspended between living and not-quite-living, not knowing what
comes next or what to do. Likewise, patients do not experience the
routines, rituals and supports that give life meaning as an individ-
ual within a family and community.

The Post-ICU Transition as a Liminal Phase

The concept of liminality (first explicated by authors in sociology
and anthropology, e.g., Gennep, 1960; Turner, 1967, 1995) can be
applied to understand the experiences of patients with serious illness
(Blows, Bird, Seymour & Cox, 2012; Thomas, Levack, & Taylor,
2015). A liminal phase (literally a “threshold”, a state of between-
ness) occurs before and during a rite of passage, while the person is
in a process of transition before being shown the way to the next
phase. The critical care unit can be likened to such a threshold, where
prolonged immobility can induce an experience of suspended anima-
tion, where bodily, social and other environmental stimuli converge to
convey the message: “Hold still and you might be safe for now.”

If there is survival which includes persisting or permanent bodily
and functional changes, the liminality of critical care becomes the
liminality of rehabilitation, a time and place for confrontation with
physical, psychological and social loss and redefinition. The patient
who survives critical illness or injury transits through a threshold of
not-quite-living to a phase of rehabilitation with unknown recovery,
with unfamiliar landmarks, activities and people.

As noted earlier, there may be little preparation for the next
phase. When entering the IRF patients and family are prompted
toward active engagement and goal-setting, which in turn requires
a reoriented sense of self (physical and psychological) that is
antithetical to their ICU experiences. The arriving patient and
family most often lack guidance for the rite of passage through this
liminal phase, to give their journey purpose and meaning.

We introduce the concept of liminality to provide the psychol-
ogist a framework in which to convey the profound disruption to
coping and identity experienced by patients arriving in the IRF
after ICU care, and the responsibility of rehabilitation team mem-
bers to serve as guides in a rite of passage that is both universal
(living within the bounds of human limitations) and highly indi-
vidualized (the search for that which can be achieved toward
particular goals within particular limitations).

Advanced levels of cognition and emotional self-regulation are
needed in pursuit of any challenging, complex goals (Taylor,
Pham, Rivkin, & Armor, 1998). Rehabilitation requires the patient
to switch from passive to active mode, to learn the names and roles
of a large team, learn how to do activities in a different way and
use various kinds of equipment, while being around many unfa-

miliar people, being watched and evaluated, being on the unit’s
schedule, waiting for help for the most basic assistance, and
functioning adequately while sleep deprived. Learning routines of
health self-management is a highly complex and multilayered
endeavor (Mead & Cronin, 2012).

Rehabilitation is a prime example of the interconnectedness of
cognition, psychological flexibility and adaption. In Figure 2, a
possible trajectory is presented, showing rehabilitative success for
the post-ICU patient with success defined in terms of gains in
Activity and Participation that may surpass physical recovery.
Within the International Classification of Function (ICF; World
Health Organization, 2002), Activity is the execution of a task or
action, with or without assistance or assistive devices, and Partic-
ipation is involvement in life situations. The psychologist’s efforts
toward timely identification and amelioration of cognitive and
emotional challenges can facilitate the learning and skill-
development that is so central to the rehabilitation process, helping
patients resume activities in spite of physical impairments. Figure
2 also describes the goals, barriers and interventions that may
apply in each phase.

Addressing Cognitive Challenges to Rehabilitation

Hopkins et al. (2005) note there is often inadequate screening
for post-ICU cognitive impairments and a confirmed diagnosis of
delirium may not even be added to the patient’s medical history
(Hope et al., 2014). This is in spite of the knowledge that delirium
is a risk factor for subsequent delirium and persisting cognitive
impairment. Per findings cited earlier regarding cognitive effects
of critical illness, the post-ICU patient arriving in the IRF may not
have returned to baseline functioning, impacting the patient’s
quality of participation and ability to constructively cope within
the rehabilitation environment. Jackson and colleagues (Jackson et
al., 2012; Jackson, Pandharipande et al., 2014; Jackson, Santoro et
al., 2014) have called for increased prevention and intervention
efforts during and after critical care to support subsequent coping
and adaptation.

Cognitive challenges arise from multiple sources. Patients
may have occult brain injuries and/or anoxic events not formally
diagnosed during the initial critical care period. For instance, some
studies have found that a significant number of patients diagnosed
with spinal cord injury, especially at the cervical level, have test
scores indicative of cognitive deficits associated with brain injury,
often without documentation of recent or prior head injury, loss of
consciousness, or posttraumatic amnesia being noted in their charts
(Macciocchi, Seel, Thompson, Byams, & Bowman, 2008; Roth et
al., 1989; Wilmot, Cope, Hall, & Acker, 1985). These “silent head
injuries” are often in the mild range, but even relatively subtle
cognitive deficits can create disadvantages for a rehabilitation
patient (Ownsworth & Clare, 2006; Schmitt & Elliott, 2004).

Many patients arrive in the IRF with noncentral nervous system
medical conditions that rehabilitation professionals might not con-
sider as impacting neurocognitive function (Gasquoine, 2011) but
that warrant cognitive assessment and interventions (Wilcox et al.,
2013). Up to 10% of elderly surgical patients with anesthesia
lasting over 2 hr will experience short-term impairment of memory
and concentration for three months or more, directly affecting
rehabilitation (Moller et al., 1998). Drugs used for sedation, pain



gical Association or one of its allied publishers.

This document is copyrighted by the American Psycholo

and is not to be disse

rticle is intended solely for the personal use of the individual user

AFTER CRITICAL CARE

Pre-ICU
Risk factors:

Advanced age,
baseline iliness
(physical,
mental), adverse
history, low
education

Protective factors:

H/O mental &
physical activities,
social networks,
multiple social
roles, insurance,
financial
resources, health
literacy

ICU; acute unit
Goals include:
Save life, tissue.

Reduce impairments
secondary to admitting
condition(s) & ICU
treatments

Limiting factors:

Pressures of critical &
acute care.

Prevention/ Intervention:

Minimize sedation;
avoid benzodiazepines.

Early mobilization

Monitor mental status,
prevent or address
delirium & acute stress.

Provide info to family &
pt. Use ICU diary.

Function,
broadly
defined
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Inpatient Rehab Facility
Goals include:

Orient to procedures &
routines; gain “buy-in” re: need
for rehabilitation.

Maximize remediation &

compensation for functional
deficits.

Discharge to safe environment.

Limiting factors:
Deconditioning plus cognitive
& emotional morbidities of
PICS. Grief. Reduced
comprehension, initiative &
learning. Poor insight. Sleep
disruption. Barriers to family
communication & planning.

Prevention/ Intervention:

Don’t admit while delirious.

Team: Avoid attributions of
intentionality. Learn about
PICS & amelioration.

Psychologist: monitor &
intervene to support coping
and problem-solving.

Post-Hospital
Goals include:

Avoid preventable re-
hospitalization.

Continue recovery.

Resume/ modify life
roles & activities.

Limiting factors:

Patient has continuing
symptoms of PICS. Has
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understanding of
disability; can’t imagine
new strategies & roles.
Lacks resources &
services.

Follow-up services
including psychology.

Assistance to identify
other services &
resources.
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Figure 2. Possible trajectory of functions following critical illness or injury. With successful rehabilitation,
recovery of activities and participation may exceed recovery of physical capabilities. Post-intensive care
syndrome (PICS) threatens that success. Awareness of PICS fosters prevention and interventions. ICU =
intensive care unit.

and anxiety can impair cognitive functioning for a significant
period of time, often lasting into the IRF transition. Withdrawal
from these drugs can create similar, albeit acute challenges (Jones,
Griffiths, & Humpbhris, 2000). Sleep deprivation, common during
rehabilitation, is known to adversely impact cognitive and emo-
tional functioning even in normal circumstances (Kamdar, Need-
ham, & Collop, 2012; Nilsson et al., 2005; Wilcox et al., 2013). As
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a tired, stressed patient once told the first author, “It’s like I'm
going to therapies with my brain tied behind my back.”
Assessment and consultation regarding cognitive challenges
post-ICU. In light of findings regarding low rates of detection
for occult brain injuries or persisting post-ICU cognitive deficits
following hypoxic events, ARDS, sepsis, and delirium, the follow-
ing protocol is recommended: thorough interviews of patient and
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family members, careful review of the medical record, neuropsy-
chological screening, and ongoing observation. This provides in-
formation to the rehabilitation team about baseline functioning and
the extent and acuity of current deficits. If deficits and their
etiology are not appreciated by the rehabilitation staff, associated
behavioral sequelae may be erroneously attributed to lack of
motivation, “laziness”, or “baseline personality” that may prompt
the prescription of unnecessary psychotropics (Swigart, Kishi,
Thurber, Kathol, & Meller, 2008), and/or early discharge (authors’
observations).

Regarding neuropsychological aspects of patients’ function,
psychologists can consistently promote a scientific definition
and understanding of delirium, without use of vague terms such
as “ICU psychosis” or “ICU syndrome” that tend to perpetuate
misunderstanding of its medical foundation. These vague terms
for delirium can reduce the likelihood of vigilant investigation
and amelioration of medically based etiologies (Morandi et al.,
2012; McGuire et al.,, 2000). Acute, unexpected decline in
arousal or attention should trigger a delirium protocol (Euro-
pean Delirium Association and American Delirium Society,
2014). Delirium is increasingly viewed as occurring on a spec-
trum rather than as a unitary, present-absent phenomenon (Mar-
cantonio et al., 2005; Ouimet et al., 2007; Velilla et al., 2012),
with post ICU outcomes showing an orderly relationship with
severity indicators. The psychologist can monitor changes in
mental status via frequent contact and interviews, discussion of
team observations, and brief repeatable assessments such as the
“O-log” (W. Jackson, Novack, & Dowler, 1998; Salisbury,
Bafios, Novack, & Schneider, 2005), or briefer tasks such as:
“Tell me the days of the week, backwards, starting with Sun-
day.”

The psychologist can additionally provide consultation to
physicians regarding neuropsychological effects associated
with metabolic derangements and/or other abnormal lab values
that are common during inpatient rehabilitation. For example,
the hypoxic condition caused by even mild anemia can nega-
tively affect physical function, cognitive performance, and
mood (Lucca et al., 2008). Hypoglycemia or hyperglycemia
may reduce cognitive function (Hopkins, Key, Suchyta, Weaver
& Orme, 2010; Sommerfield, Deary, & Frier, 2004). Hypona-
tremia, especially with rapid onset, is associated with nausea
and malaise at levels between 125 and 130 mmol/L and with
lethargy, weakness and confusion at levels between 115 and
125 mmol/L (Reynolds, Padfield, & Seckl, 2006). The medi-
cally fragile patient, with reduced cognitive reserve, may be
especially sensitive to the effects of medications, including the
aggregated burden of medications with sedating and/or antich-
olinergic effects (Maldonado, 2014).

Families may miss crucial information that providers relay to
cognitively challenged patients who have difficulty focusing
attention, comprehending, and/or retaining what they are told.
During and after transition to the IRF, families’ need for infor-
mation continues while demands upon them for assistance and
postrehabilitation planning increase. They may live far away
and/or have many competing responsibilities, and their pres-
ence may necessarily decrease as treatment continues over
longer periods of time. The psychologist can help ensure that
information and guidance is shared and processed by both
patient and family.

Emotional Challenges to Rehabilitation

Affective consequences of critical illness and ICU experiences
can compromise the IRF transition with an impact on cooperation,
new learning and engagement. Depressed mood is common in the
ICU and associated with development of post-ICU depression
(Davydow, Gifford, Desai, Bienvenu & Needham, 2009). Up to
60% of ICU patients report post-ICU related emotional distress
upon discharge, lasting 6 or more months (Nelson et al., 2004).
Wade and colleagues (2012) found that over half of their ICU
patients experienced psychological morbidity lasting at least 3
months, primarily PTSD, other anxiety syndromes, and depres-
sion. They suggested that early psychological interventions could
reduce poor psychological outcomes in the period post-ICU.

In an extensive systematic review of studies investigating pre-
dictors of post-ICU PTSD, Ratzer et al. (2014) identified premor-
bid psychopathology and frightening or traumatic memories from
the ICU as the most consistently reported findings. ICU-related
PTSD may be comparable to those rates found within our military
(Johns Hopkins Medicine, 2013). Studies have noted that PTSD
post-ICU is at least partly due to the ICU experience itself, as well
as related to delirium-associated delusions and hallucinations (see
reviews by Scragg, Jones, & Fauvel, 2001, and Ratzer et al., 2014).
Due to the nature of the ICU setting, a patient may have been
inadvertently exposed to other patients’ deaths in relatively close
proximity. Likewise, ARDS is associated with particularly high
risk of PTSD and/or depression (Hopkins, Key, Suchyta, Weaver,
& Orme, 2010; Volk & Grassi, 2009). Patients may have been
intubated and unable to verbally communicate, an exceptionally
stressful experience both emotionally and physically. Many intu-
bated ICU patients report clear memories of distress: pain, fear,
anxiety, lack of sleep, feeling tense, inability to speak/communi-
cate, lack of control, nightmares, and loneliness (Novaes, Aron-
ovich, Ferraz, & Knobel, 1997; Rotondi et al., 2002).

Supporting patients and families in crisis. As in any signif-
icant life crisis, the newly admitted post-ICU patient is often in a
state of disequilibrium with an associated higher risk of maladap-
tive behavior or decompensation. For traumatically injured pa-
tients, life has changed in a split second. For critically medically ill
patients, life may have changed via a long and painful process.
According to crisis theory, people strive for homeostatic balance,
including physical, psychological, and social equilibrium wherein
they employ characteristic patterns of behavior to reduce stressors
and resolve problems (G. Caplan, 1964; Sprangers, Tempelaar,
van den Heuvel, & de Haes, 2002; Woolley, 1990). When obsta-
cles to life goals prove insurmountable via the customary problem-
solving methods, a period of disorganization follows wherein no
effectively learned coping strategies are available to abate this
disorganization, thus engendering a sense of incapacity. If a crisis
is successfully managed, new behaviors can add to the coping
repertoire of the individual and family; conversely, maladaptive
responses can become ingrained during a prolonged period of
disorganization, manifested within innumerable deleterious behav-
iors.

Availability of psychological services is especially important for
those with premorbid mental illness and/or trauma history, but
regardless of pre-ICU history, transitioning patients may feel over-
whelmed. The patient who experienced delirium may have diffi-
culty distinguishing dreams from reality (Granberg, Engberg, &
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Lundberg, 1999). Confused perceptions from delirium and acute
stress reactions may continue to color the early IRF experience
thereby affecting patients’ trust in their care team (per authors’
clinical observations). Patients often experience pain and may be
directly dealing with issues of survival subsequent to a brush with
mortality. Patients and families can experience considerable fear
while adjusting to less intensive levels of nursing care after leaving
the ICU (Misak, 2005; Mitchell et al., 2003). They may experience
profound hopelessness and suicidal ideation if cognizant of the
implications of future impairment and its life consequences.

There is a great deal of variability in patients’ preferences for
timing and amount of information surrounding deficits and prog-
nosis (Innes & Payne, 2009; Kirshblum et al., 2015; Lindberg,
Kreuter, Taft, & Person, 2013). Defenses such as denial or repres-
sion can be adaptive for the equilibrium of a cognitively and
emotionally challenged post-ICU patient in service of not feeling
overwhelmed (see Haan, 1993; Radnitz & Tiersky, 2007). The
psychologist can help the patient, family and providers anticipate
and manage the distress or temporary decompensation that may
occur when defenses of denial or repression are threatened. This
can occur in a daily fashion as the patient directly confronts
impairment(s) during the entirety of the rehabilitation process.

Timely and pragmatic psychological interventions. Early
psychological intervention can shape adaptive emotional and be-
havioral responses to rehabilitation (Julsonnet, Vereby, Westie, &
Oborne, 1991) and help decrease incidence of PTSD and other
psychological comorbidities (Hatch, McKechnie, & Griffiths,
2011; Jones et al., 2003; Peris et al., 2011). For example, patients
with history of delirium will benefit from education, in simple and
frank conversations, regarding its medical nature and frequent
occurrence during critical illness. Volk and Grassi (2009) recom-
mend post-ICU psychotherapy focused on recalling factual mem-
ories of ICU experiences or constructing a fact-based narrative.
Post-ICU patients may benefit from shorter but more frequent
psychotherapeutic intervention secondary to limited physical, cog-
nitive and/or affective domains. This is especially true if time and
energy-consuming adjunctive communication methods are needed.

Patients in the ICU and the IRF may benefit from relaxation
training, simple cognitive—behavioral strategies, and techniques of
distraction and imagery (Warren et al., 2013), as well as individual-
ized strategies to tolerate aversive medical interventions and enhance
learning of rehabilitative tasks. In one interdisciplinary intervention,
the incidence of pressure ulcers in ICU, acute care and an IRF was
significantly reduced via a program that utilized education, visual and
auditory cues for patients, families and staff to remember weight shift
intervals, and a successive approximation approach to shape adaptive
behavior (Westie, Olavarria, & Galarneau, 2009). This program in-
creased compliance with weight shifts, and facilitated longer sitting
times coupled with earlier rehabilitative engagement. Patients who
arrived in the IRF with pressure ulcers were less likely to further
deteriorate and showed greater healing. Additionally, this program
decreased length of stay with a concomitant positive financial out-
come on the hospital system.

The patient with mechanical ventilation. The number of
patients in ICUs receiving mechanical ventilation is increasing
(Carson, 2006) while IRF beds for these patients remain limited.
Nevertheless, this relatively small number of patients will present
some of the greatest challenges for the rehabilitation team. Some
will be long-term ventilator users while others are weaning. Sig-

nificant anxiety and depression are common during weaning,
which can adversely affect attainment of independent breathing
(Heffelfinger, Calamari, Workman, Lawm, & Kelly, 2006). More
than a third of patients who had been mechanically ventilated in
the ICU had ASD/PTSD symptoms related to this experience up to
two years later (Girard et al., 2007). Psychologists may facilitate
weaning through treatment of anxiety and depression as well as
training in tolerance, relaxation, and distraction techniques.

IRF patients requiring a ventilator are often unable to verbally
communicate or do so with great difficulty and effort. Nelson et al.
(2004) found that 90% of patients using ventilators reported severe
distress related to inability to communicate. Julsonnet et al. (1991)
described individualized communication strategies for the psycholo-
gist to use with these patients, often in collaboration with the speech-
language pathologist. Modern assistive technology (AT) devices can
supplement often cumbersome accommodations. However, Happ et
al. (2015) noted the persisting low AT availability for basic commu-
nication needs within major medical centers.

Facilitating family coping and engagement. Families tran-
sitioning to rehabilitation may warrant significant psychological
support and intervention. Patients and families have different ex-
periences and memories of the ICU. Patients may be amnestic
and/or retain delusional memories, whereas families often have far
too clear recollections of the ICU team struggling to preserve life.
Informal caregivers of critically ill patients have been found to
report depressive symptoms with a prevalence of over 75% during
critical care; symptoms often last one year or more (Haines,
Denehy, Skinner, Warrillow, & Berney, 2015). Nurses and other
team members often state their highest priority for the psychologist
is family intervention for family emotional and behavioral re-
sponses that can create stress and disruption for staff (present
authors’ observations; Mitchell & Courtney, 2005; Mitchell et al.,
2003; Woolley, 1990).

A psychologist-facilitated multiple-family group can add a
layer of therapeutic and peer support for family members.
Additionally, this modality provides a format for education
surrounding the rehabilitation process at its earliest phase (Wes-
tie & McKeon, 1987). As they gain experience, families can
help educate and support new, transitioning families and
thereby reinforce their own learning and progress. The support-
ive interfamily relationships established in such a group may
extend beyond the actual session and into the daily lives of
family members in the IRF, with the consequence a construc-
tive, mutually supportive hospital culture.

Flexible hospital visiting hours for families have been found
to decrease patient and family anxiety, increase collective sat-
isfaction, reduce cardiovascular complications and reduce
length of stay (Fumagalli et al., 2006). However, families often
arrive in rehabilitation emotionally and physically depleted
from the ICU following an extended round-the-clock vigil. The
psychologist can give families encouragement and permission
to “take shifts” and attend to basic sleep, nutritional, medical
and self-care needs. Over time, there can be encouragement to
relax their vigilance, and to recognize the transfer to the IRF as
an indication of authentic medical stability. This represents
movement from the acute care phase of recovery to true reha-
bilitation.
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Helping Team Members Sustain a Holistic View of the
Post-ICU Patient

Here we consider the post-ICU patient’s ability to actively
participate in rehabilitation, in the context of highly complex
demands, diminished capabilities, and threats to identity. When the
person in recovery from crisis feels threatened with reduced cog-
nitive abilities, responses to novel information and social interac-
tions may be less constructive and self-organized (Haan, 1993).
The patient’s mood, arousal, values, preferences, self-perceptions
and perceptions of threats and available resources combine to form
the substrate from which he or she either approaches and engages
in rehabilitation or withdraws and resists.

Radomski (2011) provides a compelling description of patient
adherence during rehabilitation as “a process involving a sequence
of interrelated patient-therapist decisions and actions rather than an
on-off switch” (p. 474). The IRF environment in which patient
behavior occurs is comprised of the behaviors of team providers
and family, and the organization’s routines and processes. This
environment provides antecedents and consequences that shape the
capabilities and actions of each patient every day, whether by
design or by default. When therapists see the patient-provider
interaction as a behavioral sample of the patient and of the pro-
vider, they realize they are a modifiable part of the patient’s
environment.

A common rehabilitation team response to less than optimal
participation involves the “fundamental attribution error” (Dunn,
2011; Ross, 1977) wherein observers emphasize enduring dispo-
sitional or other personal qualities (e.g., “motivation”) as the cause
of someone’s behavior, rather than circumstantial factors (e.g.,
fatigue, cognitive impairment, remote or recent history of trauma,
the recent ICU experience, the current environment). Within re-
habilitation, there is evidence that therapists may attribute treat-
ment failures to patient motivation while viewing treatment suc-
cesses as the direct outcome of their professional skills
(Macciocchi & Eaton, 1995; see also Plant, Richards, & Hansen,
1998 for further discussion of attributional biases in therapists’
ratings of patient progress). Social psychology research indicates
the “fundamental attribution error” is a predictable response albeit
one that is inconsistent with the goals and philosophy of rehabil-
itation. The psychologist can counteract this potentially destructive
tendency, didactically and/or through modeling.

Weiner (2008) noted the historical tendency in medicine to
overweigh psychological factors when underlying pathology is not
clearly defined; in essence a de facto diagnosis. He holds there is
a risk of overplaying psychological components within the bio-
psychosocial model - without sufficiently considering how medi-
cal and environmental factors impact psychological function.

Development Revisited

Psychology also can help the interdisciplinary team understand
post-ICU patients’ behavior through the lens of a developmental
model. Conditions arising from catastrophic injuries and/or pro-
longed critical illness can be associated with physical and sometimes
psychological regression where the patient attempts to remaster pre-
vious abilities. Patients may experience greater emotional depen-
dency with accompanying counterdependent rebellion and oppo-
sitional behaviors.

Constructive guidance to rehabilitation team members may pro-
ceed from a view of the patient as reworking psychological devel-
opmental stages. For example, processes typical of adolescence
may occur with a desire for independence from caretaker figures,
coupled with efforts to regain control and mastery of one’s life.
This model can provide a useful conceptual framework for reha-
bilitation professionals to understand what may otherwise be per-
ceived as lack of cooperation or motivation. This may assist the
team tolerate, if not actually celebrate, the adolescent-like rebel-
liousness, control, and compliance issues manifested by some
patients entering the rehabilitation process after critical injury or
illness. Indeed, some of the behavioral tendencies least tolerated
by staff are those that may enhance survival after discharge.

Role Loss and Change

The psychologist can help the team view the post-ICU patient’s
behavior through the lens of social psychology, particularly re-
garding the dramatic challenges to identity, variously considered in
terms of role or self identity (see Burke, 1996; Thoits, 2013;
Thomas et al.,, 2015). Identity disruptions experienced during
critical illness and rehabilitation can be profound, including role
loss—where nothing the person can do will restore a role (e.g.,
“skilled trades person”), and role changes—in which the person
does not have the knowledge to match his or her behavior to a new
role (e.g., “healthy person with tetraplegia,” “competent wheel-
chair user”). These are categories of role disruption associated with
the greatest psychosocial stress (Burke, 1996).

Thoits (2013) reminds us that the impact of role disruptions mag-
nifies according to their number, particularly according to the personal
value and saliency to the individual. When core roles are affected,
patients (and families) may respond with denial of what has happened,
or deny that deficits are likely to persist. Denial or even regressive
fragmentation can result when people face extreme threats to core
identity and lack resources to cope (Haan, 1993). The process of
identity reconstruction, imagining oneself with an acceptable future, is
a key factor that leads to successful rehabilitation outcomes (Thomas
et al., 2015). Ideally, rehabilitation providers welcome patients and
families from ICU and acute settings to an environment with a
structured yet flexible and patient-centered set of experiences to
facilitate this healing process.

Summary

As lengths of stay are decreasing, with patients admitted to reha-
bilitation earlier in their recovery process, there are likely more
cognitive, emotional and behavioral sequelae of the critical care
experience that directly impact the IRF transition. Psychological ser-
vices—for patients, family, and staff—can have an important impact
on early adaptation to the IRF and ultimate rehabilitation outcome.

In order to help rehabilitation team providers bridge the procedural
and cultural divide between ICUs and IRFs, the psychologist can

help team members understand differences between the ICU
and the IRF, and

promote as-needed use of strategies similar to those used by
critical care nurses, to monitor and support patients’ orientation,
sense of security, and behavioral activation during the early and
sometimes disorienting phase of transition to the IRF.
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The psychologist can help patients and their families transition-
ing from critical care settings process information about safety,
coping, and engagement in therapies, help them assume more
responsibility for goal-setting and problem-solving, and help team
providers, patients and families understand barriers posed by

crisis and “culture shock™;
Impaired cognitive processing;

traumatic stress/PTSD, depression, general anxiety and emo-
tional dysregulation, and;

disruption to valued roles.

To assist the team in managing care for patients at risk for
altered mental status, the psychologist can

assess and monitor for
(a) delirium or subsyndromal delirium and
(b) executive dysfunction or other sometimes subtle cogni-
tive deficits;

share data and observations to help inform corresponding
adjustments to

(a) medical treatment(s) and

(b) nursing care and the therapeutic learning environment.

To optimize psychological adaptation for the patient transition-
ing to rehabilitation after critical care, the psychologist can

assess and intervene with psychological symptoms, which
may include
(a) depression, general anxiety, acute stress or PTSD, and
(b) reactions to the loss of valued roles and sense of
identity;

help team providers increase patient-centeredness in their
(a) communication of medical and prognostic information,
and
(b) goal-setting and reinforcement of progress.

Finally, the psychologist can help the team identify and address
specific challenges that a patient and family are likely to encounter
after discharge and provide recommendations for follow-up psy-
chological and neuropsychological services.
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Appendix

Intensive Care Unit (ICU) and Post-ICU Resources

The following resources are available to increase awareness and
knowledge among ICU and post-ICU providers. The delirium
prevention site (http://www.icudelirium.org/) provides back-
ground, evidence for interventions, case studies, videos and pod-
casts, and other tools for implementation of delirium prevention
and treatment, for example: http://www.icudelirium.org/docs/
WakeUpAndBreathe.pdf. The Michigan Health and Hospital As-
sociation’s Keystone ICU Project published work on how a col-
laborative constructed a toolkit for the state (Dammeyer et al.,
2012). The American Association of Critical Care Nurses has a
web page with links to tools (http://www.aacn.org/wd/practice/
content/actionpak/withlinks-ABCDE-ToolKit), and the American
Nursing Association web page describes PICS and PICS amelio-
ration at http://www.americannursetoday.com/post-intensive-care-
syndrome-what-it-is-and-how-to-help-prevent-it/. The Society of

Critical Care Medicine’s work on http://www.iculiberation.org
brings together the elements of ABCDEF with the guidelines on
pain, agitation and delirium. The Intensive Care Foundation in the
United Kingdom is an excellent resource for families (http://www
rehabilitation/), although U.S. families will be disappointed that
the recommended ICU follow up clinics are much less available in
the States (Bienvenu, 2014). An international ICU Diary Network
(www.icu-diary.org) is available to assist and support use of ICU
diaries. Family members can be encouraged to request follow-up
services including psychological/neuropsychological care.
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