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Abstract
Rationale: Persistent symptoms of psychological distress represent
an unmet need among intensive care unit (ICU) survivors.
Objectives: We aimed to develop and pilot test a simple telephonebased mindfulness training intervention to address this population’s
unique needs.
Methods: Open trial involving survivors of medical and surgical
critical illness and their informal caregivers, using a pretest–posttest
design.
Measurements and Main Results: We developed a six-session,
telephone-delivered, ICU survivor–speciﬁc mindfulness
intervention based on past focus groups, the medical literature,
and the precedent of the most effective components of existing
mindfulness programs. A total of 11 survivors of mechanical
ventilation were enrolled, together with 2 informal caregivers for
exploratory purposes. Three patients dropped out before

intervention initiation because of progressive illness or severe social
stressors. Of the 10 remaining participants, 8 (80%) completed the
program within 7 weeks. Among these eight patients and caregivers
who completed all study procedures, six (75%) experienced
improvement in symptoms of psychological distress (anxiety,
depression, or post-traumatic stress disorder). Changes in distress
symptoms were correlated with improvement in mindfulness
qualities, adaptive coping, and emotion regulation. Participants
reported high satisfaction with the program in postintervention
interviews.
Conclusions: A new ICU survivor–speciﬁc mindfulness training
intervention delivered by telephone was acceptable and feasible.
Changes in symptoms of distress were correlated with changes in
skills that were targeted by the mindfulness program. Controlled
trials are needed to further evaluate this promising intervention.
Keywords: critical illness; mindfulness; behavioral therapy;
depression; post-traumatic stress
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Acute respiratory failure severe enough to
require mechanical ventilation in an
intensive care unit (ICU) affects more than
1 million persons annually (1). Although
survival has improved over time, at 1 year
postdischarge the majority of survivors and
their informal caregivers (i.e., family
members) still suffer from clinically

important symptoms of psychological
distress including depression, anxiety, and
post-traumatic stress (2). Few interventions
have addressed this persistent postdischarge
distress, its antecedents, and ICU survivors’
unique barriers to face-to-face care such
as distance from expert centers, physical
disability, and ﬁnancial stress.
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Mindfulness is a self-regulatory
awareness practice that uses a variety of
meditative techniques to alleviate distress,
illness, suffering, and pain (3, 4).
Mindfulness, based on centuries-old
meditation techniques, is thought to work
in part by developing mindful qualities
(observing, not judging, not reacting) that
173
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help patients change the way they relate to
emotional and physical symptoms, and
by facilitating mindful coping that helps
patients skillfully regulate difﬁcult
emotions, thoughts, and memories (5–8).
We have shown previously that although
ICU survivors highly value mindfulnessrelated skills (e.g., coping, emotional
regulation, appraisal of life events), they use
these skills infrequently and ineffectively—
a pattern associated with prolonged distress
(9). Mindfulness training is promising for
ICU survivors because it has reduced
distress in other populations, it can be
personalized to address an individual’s past
and present stressors, and it can be
delivered inexpensively by telephone
(10–13). However, mindfulness to our
knowledge has not been studied among
ICU survivors or their caregivers.
In this treatment development study,
we aimed to develop an ICU survivor–
speciﬁc mindfulness training program and
then to evaluate the program’s feasibility,
acceptability, and impact on symptoms of
psychological distress. We also aimed to
examine potential mechanistic factors
such as mindfulness qualities, emotion
regulation, and mindful coping that might
be related to outcomes.

Methods
Overview

This study consisted of a development
phase, during which the mindfulness
training intervention was derived, and an
evaluation phase. All study participants
were recruited from between September
2012 and February 2013 from the Duke
University Hospital (an academic setting)
medical ICU and Duke Regional Hospital (a
community setting) mixed medical–surgical
ICU. Each participant was compensated
$50 for time spent in the study.
Development of the
Mindfulness Intervention

The development of the mindfulness
program was guided by an explicit
conceptual model in which we hypothesized
that the intervention would target
foundational elements of ICU survivors’
distress (14) (Table 1) by enhancing
mindfulness practices, coping skills, and
emotion regulation (6, 15). We aimed to
include caregivers because caregiving is
commonly required among ICU survivors
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(14, 16, 17), caregivers have a high
prevalence of distress (18–20), and
caregiver involvement in similar
interventions can enhance treatment effect
(21, 22). We adapted common core
principles of effective mindfulness-based
stress reduction programs (4) to the known
capabilities and concerns of ICU survivors
and their caregivers through a highly
structured iterative process involving
experts in critical illness, palliative care, and
psychology (C.E.C., J.M.G., L.S.P., M.H.,
P.J.B., and C.L.H.). Feedback from previous
patient and caregiver focus groups was also
used to highlight relevant distress triggers
and promoters, to identify a need for simple
telephone-based interventions (9), and to
clarify relevant topics and skills. Substantive
content alteration was uncommon,
although some topics were chosen on the
basis of our clinical experiences with this
patient population (e.g., mindful breathing,
body scan technique, mindful eating,
loving-kindness meditation, mindful
movement, and sensory awareness). More
signiﬁcant was the emphasis on balancing
content depth with our respect for patients’
time and effort limitations. That is, our goal
was to provide a program that consisted of
fairly short sessions (e.g., 30 min or less)
delivered within a relatively narrow time
frame (2 mo or less) because of patients’
well-known physical, emotional, and
instrumental challenges. Developments in
mindfulness training suggested that this
was a reasonable, feasible goal (23, 24).
Informal focus group feedback led to
a decision to begin each session by ﬁrst
querying participants about a current
stressor and subsequently directing the
content when appropriate toward this
stressor. After multiple cycles of revision
and editing, investigators produced a ﬁnal
ICU survivor–speciﬁc mindfulness
treatment manual, an interventionist
telephone script for each of the six planned
topics, and participant handouts (Table 1
and see the online supplement).
Evaluation of the Intervention

Subsequently, we performed an open pilot
trial of the telephone-based mindfulness
intervention to explore feasibility and
acceptability, as well as to understand its
possible impact on psychological distress
symptoms.
Participants. Clinical research
coordinators screened study ICUs Monday
through Friday at Duke University Medical

Center and Durham Regional Hospital (both
in Durham, NC) for eligible consecutive
patients, deﬁned as those who received
ventilation for at least 4 days (25), were at
least 18 years of age, and who possessed at
least mild to moderate symptoms of distress
at baseline (a total Hospital Anxiety and
Depression Scale [HADS] questionnaire
score of 8 or greater at the time of consent)
(26, 27). Within 1 month of screening,
we changed the inclusion criterion for
ventilation duration to 2 days to address the
study team’s growing concern that many
patients were being excluded unnecessarily
by a 4-day cutoff that itself was largely
framed by an administrative database
convenience rather than the patient
experience we were observing. Similarly,
after the ﬁrst three patients dropped out
before starting the intervention, due to their
illness, we changed the protocol to require
the presence of full decisional capacity rather
surrogate decision-maker consent (28).
Exclusions included baseline history of
dementia, brain injury or acute stroke with
associated cognitive disability, need for
a translator because of poor English ﬂuency,
or expected survival less than 3 months per
the attending ICU physician. If patients
agreed, we approached their informal
caregivers for consent as well, to explore the
feasibility of dyadic mindfulness telephone
sessions. We limited enrollment to one
informal caregiver per patient, deﬁned as the
person, at least 18 years of age, who expected
to provide the most postdischarge patient
assistance. Caregiver exclusions included
baseline history of dementia, brain injury or
acute stroke, or need for a translator because
of poor English ﬂuency.
Intervention. The mindfulness training
intervention was targeted to begin
approximately 2 weeks after patients’ arrival
home, a proactive approach proven to be
feasible in our past work (9). Patients and
caregivers participated in weekly sessions
together, either with a speaker phone or
three-way calling, and at various times
of the day or early evening when most
convenient for them. The intervention was
delivered by two interventionists (M.H. and
P.J.B.) with experience in mindfulness
and who also received additional training
from investigators (J.M.G. and L.S.P.).
Study investigators met with interventionists
regularly to address concerns, reﬂect on
progress, and provide feedback.
Data collection and study variables. We
gathered clinical data from medical charts
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Table 1. Mindfulness training session topics, core principles, and distress targets
Session and Skill

Core Principle

1. Mindful breathing

Rationale for mindfulness
training

2. Body scan meditation

The body as a source of
information and wisdom

3. Loving-kindness meditation

Emotional balance

4. Mindful eating
5. Sensory awareness

Focus on awareness of
the moment
Mindful awareness as
a “container” for stress

6. Mindful movement

Focus on doing

Mindful Coping and Qualities
Observe and attend to present
Decentering (let be/let go)
Describe sensations and emotions
Nonjudgment/acceptance
Not react to upsetting emotions

ICU Distress Target

(14)

Feelings of distraction and poor
mental and physical functioning
Critical illness deﬁning sense of
self as ill or disabled
Patient–caregiver relationship strain
and change

Cultivate positive emotions
Emotion reappraisal
Observe and be aware

Sense of self as ill or disabled

Awareness of senses and thought

Pervasive traumatic memories

Use mindful action to address
self-distraction and worry

Ability to cope with disability
Sense of self as ill or disabled
Day-to-day impact of disability
Feeling unable to function normally

Definition of abbreviation: ICU = intensive care unit.

and interviews. Research staff who were
not involved in the intervention
administered study questionnaires both in
person (baseline interview on hospital ward)
and by telephone (pre- and postintervention
interviews after discharge). The
preintervention interview was conducted
within 2 weeks of arrival home and just
before initiation of the intervention. The
postintervention interview was performed
within 1 week after intervention completion
(z6 wk after intervention initiation). We
assessed psychological distress symptoms
using the 14-item, two-domain (depression
and anxiety) Hospital Anxiety and
Depression Scale (HADS) (26). HADS total
scores can range from 0 (no distress) to 42
(high distress). HADS domain scores of 8 or
more reﬂect a high likelihood of a mood
disorder (27). An HADS change in score of
about 2 units has been reported to reﬂect
a minimal clinically important difference
(29). Post-traumatic stress disorder
symptoms were assessed using the 10-item
Post-traumatic Symptom Scale (PTSS), on
which a score of 34 or more reﬂects clinically
signiﬁcant symptoms (30). We used the Brief
COPE to measure coping skill use frequency
that was adaptive (self-distraction, positive
reframing subscales) or maladaptive (denial
subscale), summing these into a composite
measure after appropriate reverse scoring
(31). Mindfulness qualities were assessed
using three domains (nonjudging,
observation, and nonreacting) from the Five

Facet Mindfulness Questionnaire, a scale
developed from a factor analysis of ﬁve other
mindfulness questionnaires (32). Each
domain contains eight summed items with
responses ranging from 1 (lesser use of
mindfulness concepts) to 5 (greater use of
mindfulness concepts). Quality of life was
assessed with a 100-point visual analog scale
derived from the EQ-5D (33), with 0 = worst
quality of life possible and 100 = best quality
of life possible. Emotion regulation and
control were assessed using the 6-item
reappraisal domain from the Emotion
Regulation Questionnaire, with responses
ranging from 1 (more negative regulation) to
5 (more positive regulation) (34). Health
literacy was assessed at baseline using a 3item validated scale, with a score greater than
10 representing “low literacy” as deﬁned
previously (35). We measured hope and
optimism with 5-point Likert scales (“low”
deﬁned as score of .2) adapted from other
validated scales (36). We measured general
satisfaction with the program using an
adapted version of the Client Satisfaction
Questionnaire (CSQ). The CSQ is an 8-item
scale (6 items with responses ranging from
1 = not at all satisﬁed to 4 = extremely
satisﬁed; 2 items with yes/no responses on
“overall satisfaction” and “Would you do it
again?”) (37). Illness severity was assessed
with a standard metric (APACHE II) (38).
Well-validated scales were used to quantify
the number of limitations in activities of
daily living (ADLs) and instrumental ADLs
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(IADLs) (39, 40). In addition, at the ﬁnal
interview, participants provided feedback to
open-ended questions about their use of the
intervention skills, its value in their daily
lives, its acceptability, and ways that the
intervention could be improved. The
feasibility of the mindfulness program was
measured on the basis of rates of enrollment,
retention, and telephone session completion.
Statistical Analyses

We present categorical data as numbers
(percent) and continuous data as means (SD)
or medians (interquartile range [IQR]). We
performed Pearson’s correlations between
pre- and postintervention change scores on
the HADS, PTSS, Brief COPE, mindfulness,
and emotion regulation scales. Statistical
comparisons were not done because of the
small sample size and exploratory nature
of this study. We used Stata, version 11
(StataCorp, College Station, TX) for all
analyses. Institutional review boards at all
study sites approved the study procedures
and all participants provided written
consent. Portions of these data have been
presented previously in abstract format (41).

Results
Participants

Of the 67 patients who were screened for
inclusion, 56 met exclusion criteria and
11 were enrolled (Figure 1). The most
175
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common exclusions were patient death (n =
21), discharge to a post–acute care facility
(n = 9), and traumatic brain injury (n = 6).
For the 11 patients who enrolled, 5 had no
caregiver available, 2 patients refused
permission to approach family, 2 caregivers
refused (both stating fatigue was reason for
refusal), and 2 were enrolled. Participants
were middle-aged, mostly female, and
racially diverse (38% African-American, 8%
Native American) (Table 2). Patients were
severely ill (APACHE II median, 27 [IQR 23,
34]), required ventilation for a median of
5 days, and had long hospitalizations
(median, 15 hospital d). All participants had
symptoms of depression, anxiety, or PTSD at
the preintervention assessment. The lowest
HADS total score was 8 (range, 8–35) and
the lowest PTSS score was 14 (range, 14–49).
Feasibility of Intervention

Of the 11 patients enrolled, 8 (73%) began
the intervention calls, 7 (64%) completed the
intervention, and 6 (55%) completed all
study procedures (Figure 1). Reasons for
dropout included moving out of state and
losing telephone access because of ﬁnancial
distress (n = 1), disposition status changed
to homeless (n = 1), repeated episodes
of critical illness related to lung
transplantation (n = 1), progressive hepatic
encephalopathy (n = 1), and a sudden
cardiac death occurring days before a
scheduled postintervention interview (n =
1). The ﬁrst three patients enrolled in fact
accounted for all early dropout; this was
remedied with a simple protocol change
requiring the presence of full decisional
capacity rather surrogate decision-maker
consent (28). During the study period,
a total of four patients were readmitted to
the hospital, one received care in a post–
acute care facility, and two received
pharmacological treatment for depression
(one for a period of 2 wk). Both caregivers
who began the intervention completed all
sessions, although the few available limits
our ability to comment on dyadic
interactions. All participants who
completed the program did so within
7 weeks. Calls were 30 minutes or less in
nearly all sessions. The interventionist
generally made one or two telephone calls
to schedule and complete each session.
Participant Acceptability and
Satisfaction with the Intervention

Participants were highly satisﬁed with the
program as assessed by Client Satisfaction
176

Figure 1. Study patient overview. The prospective evaluation of the mindfulness intervention used an
uncontrolled, preintervention–postintervention design to assess the intervention’s feasibility,
acceptability, and clinical impact, using validated measures of psychological distress. The two
caregivers included are not shown. ICU = intensive care unit.

Questionnaire scores (mean score, 21 [SD
3]; questionnaire maximum score, 24). All
stated that they would do such a program
again and would recommend it to others.
When prompted by open-ended questions
about good or bad points about the

program, participants mentioned general
themes involving relaxation, comfort,
sleep improvement, connectedness with
a caregiver or partner, and stress reduction.
Sessions with the most globally positive
feedback were mindful breathing and
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Table 2. Baseline characteristics of study population*
Characteristic

Age, yr
Female
Race and ethnicity
White
African-American
Native American
Hispanic/Latino
Employment status before admission
Employed, student, or homemaker full time
Retired
Disabled
Unemployed
No health insurance
Place of residence before admission
Home
Home with paid care
Low health literacy
Low optimism
Low hope
ADL limitations
IADL limitations
Financial distress
Charlson Comorbidity score
APACHE II
Admission source
ED
Ward
Transfer
OR
Diagnosis
Medical
Surgical
Mechanical ventilation duration, d
Length of stay, d
Intensive care unit
Hospital

Patients
(n = 11)

Caregivers
(n = 2)

54 (27, 59)
8 (73%)

47 (43, 51)
2 (100%)

6 (55%)
4 (36%)
1 (9%)
0

1 (50%)
1 (50%)
0
0

4
2
3
2
3

(36%)
(18%)
(27%)
(18%)
(27%)

1 (50%)
1 (50%)
0
0

9
2
3
1

(82%)
(18%)
(27%)
(9%)
0
(27%)
(55%)
(45%)
(1, 3)
(23, 34)

2 (100%)
0
0
0
0
0
0
1 (50%)
0

3
6
5
2
27
4
3
2
2

(36%)
(27%)
(18%)
(18%)

9 (82%)
2 (18%)
5 (3, 5)
9 (5, 16)
15 (10, 19)

Definition of abbreviations: ADL = activities of daily living; APACHE = Acute Physiology and Chronic
Health Evaluation, severity of illness score; ED = emergency department; IADL = instrumental
activities of daily living; OR = operating room.
*All values represent n (%) or median (interquartile range).

mindful movement. The only negative
comment was made by one participant who
stated that although the program was “a
little touchy-feely,” he enjoyed the program
overall. All participants said that the
duration of the intervention and length of
calls were reasonable.
Effect of Intervention on
Psychological Distress

Psychological distress symptoms were
reduced and quality of life improved overall
among study participants over time
(Figure 2 and Table 3). Of the eight
participants with complete interview data,
six (75%) experienced improvement in
distress as assessed by reductions in scores
on the HADS (5, 63%), the PTSS (5, 63%),
or both (4, 50%). The magnitude of distress

scale score reduction ranged from 3 to 16
units for the HADS (ﬁve patients with
a minimal clinically important difference of
at least 2 units) and 2 to 16 units for the
PTSS. Two of three who showed no
decrease in HADS had low baseline scores
(HADS , 8). The three persons who had
worsened HADS scores and unchanged or
worsened PTSS scores also experienced
remarkable stressors during the course of
the intervention: one patient who was
transferred to a nursing home, one
caregiver who became increasingly
distressed by the demands of an
increasingly ill child who required ICU care
(adaptive coping score worsened as well),
and one patient who experienced
progression of sickle cell crises. It is
noteworthy that half of the participants
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remained in self-reported serious ﬁnancial
distress throughout the study duration,
responding at every interview that they
were either “short on money and need
more to pay bills” or “barely had enough to
pay bills and for basic needs.”
Among patients and caregivers who
completed the intervention, pre- to
postintervention total HADS change scores
were correlated most strongly with similar
directional changes in mindful observation
(r = –0.63), mindful nonreacting (r =
–0.49), adaptive coping (r = –0.56), and
emotion reappraisal (r = –0.49) (Table 4).
Similarly, PTSS change over time was
correlated with changes in mindful
observation (r = –0.22), mindful
nonjudging (r = –0.23), mindful
nonreacting (r = –0.23), and adaptive
coping (r = –0.48).

Discussion
This exploratory pilot study demonstrates
three key ﬁndings that may be useful
for patients, families, providers, and
researchers. First, we successfully developed
a novel, brief, telephone-based mindfulness
intervention for ICU survivors and their
informal caregivers. To our knowledge, this
is the ﬁrst mindfulness study performed
among survivors of critical illness and one of
the few mindfulness interventions delivered
by telephone. Second, we found that this
intervention appears feasible, acceptable,
and potentially effective. Increases in several
core qualities of mindfulness were correlated
with improvements in psychological
distress, an observation that supports the
validity of our conceptual model. Third, our
experience in developing this psychosocial
intervention highlights speciﬁc challenges
that should be considered when studying
postdischarge interventions among
seriously ill patients.
The burden of psychological distress
associated with critical illness is pervasive
and likely a serious unmet need (42, 43).
The cumulative incidence of depression and
PTSD symptoms among ICU survivors is
highest 3 months after discharge, although
many patients’ symptoms persist for more
than 1 year (42, 44). In this context, our
mindfulness intervention for ICU survivors
and their families could be useful for many
reasons. First, it targets foundational
elements of this population’s distress as
described in quantitative and qualitative
177

ORIGINAL RESEARCH

Figure 2. Depression, anxiety, and post-traumatic stress disorder symptoms over the course of the mindfulness intervention. Hospital Anxiety and
Depression Scale (HADS) total, HADS anxiety domain, HADS depression domain, and Post-traumatic Symptom Scale (PTSS) questionnaire mean scores
are shown pre- and postintervention for the eight participants who completed all study procedures. Caregiver scores are highlighted in red.

work (9, 45). Second, the timing of
mindfulness is directed toward the peak
incidence of distress symptoms among
a population that nevertheless has difﬁcultto-predict health trajectories (46, 47). The
program also aims to teach skills that can
be applied when needed over time. Third,
mindfulness practices can be adapted by
the interventionist in the moment to
individuals’ acute situational needs,
emotional and physical stressors, social
support systems, and health priorities, and
can also be applied by users over the
entirety of a person’s life for chronic
stresses (3). Such an agile and responsive
intervention is uniquely appropriate for
persistently stressed, heterogeneous
populations such as those managed in
ICUs. Nonetheless, this study also
demonstrates that some acute stressors are
exceedingly difﬁcult to remedy completely.
Fourth, our intervention is mobile,
adaptable, and requires no direct physician
input. Finally, in postintervention openended feedback, all participants reported
178

that they liked the program and actually
applied its principles in their daily lives.
This study also highlights a number of
challenges to the approach to psychological
distress among ICU survivors and their
families.
Who Should Be Included in Future
Studies of Psychological Distress?

Very simplistically, one wishes to include as
broad a population of patients who are sick
enough to have a high risk of distress,
while excluding those who are too ill to
receive beneﬁt or to follow through multiple
postdischarge care venues (46). Yet, the
unclear natural history of some ICUacquired conditions (e.g., delirium,
cognitive deﬁcits) as well as the uncertain
validity of including symptoms-based
inclusion criteria are challenges to
capturing such an ideal cohort (48).
Avoiding screening symptom scores could
enhance enrollment, address the relatively
common phenomenon of emerging
postdischarge stressors (42), and improve

generalizability among a population in
which symptoms of depression, anxiety,
and PTSD are the norm. We chose a low
burden of baseline distress symptoms as an
inclusion criterion for our exploratory
sample, and perhaps as a result, enrolled
a cohort with relatively modest baseline
psychological distress. It seems likely that
requiring demonstration of even higher
(but not prohibitive) levels of distress could
avert a “ﬂoor effect” treatment limitation
and increase effect sizes (49).
How to Optimize Value and Choice for
Patients and Systems?
d

We need to deﬁne the optimal dose of
behavioral therapy for ICU survivors that
balances effect with burden. Higher doses
of standard behavioral therapy, deﬁned
as the product of session time and
session number, are generally thought to
lead to greater effect. However, longer
mindfulness interventions are not
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Table 3. Study outcomes among participants who completed study procedures*
Preintervention
HADS total
HADS anxiety
HADS depression
PTSS
QOL VAS
Mindfulness: Observing
Mindfulness: Nonjudging
Mindfulness: Nonreacting
Coping
Emotional Response Scale
CSQ

Postintervention

11 (8)
6 (5)
5 (4)
25 (11)
69 (16)
27 (8)
29 (5)
23 (4)
22 (3)
35 (9)
N/A

8
4
4
23
73
32
29
26
21
38
21

(4)
(3)
(2)
(10)
(18)
(5)
(5)
(7)
(2)
(3)
(3)

Definition of abbreviations: CSQ = Client Satisfaction Questionnaire; HADS = Hospital Anxiety and
Depression Scale; N/A = not applicable; PTSS = Post-traumatic Symptoms Scale; QOL = quality of
life; VAS = visual analog scale.
*Values are displayed as means (SD).

d

consistently more effective than shorter
programs (50), can increase costs, and
may not be feasible for seriously ill
participants. It would be helpful to better
understand the minimum amount of
therapist contact required to achieve
a clinically relevant treatment effect,
and to determine whether web-based
adaptations of these programs deliver
comparable treatment.
We must improve access and
connectedness for this stressed
population. In this study, two
participants lost to follow-up early in the
study had very unstable social situations,
including new homelessness, and half of
participants remained in self-reported
serious ﬁnancial distress throughout the
study duration. Our experience suggests

d

that improving patients’ access to
postdischarge resources in general is
needed (51).
We need to explore study designs that
are ﬂexible, adaptable, and include
self-management. For populations as
heterogeneous as ICU survivors, it makes
sense to consider using adaptive study
designs such as multiphase optimization
studies, sequential multiple assignment
randomized trials, and continuous
quality reﬁnement. These designs could
advance the ﬁeld faster and safeguard
against technological obsolescence in the
process. They could also provide needsbased effect thresholds and steppeddown self-management components that
patients value and that could reduce
intervention costs (52).

Table 4. Correlations between study outcome measures and potential
mechanistic factors*

HADS total
HADS anxiety
HADS depression
PTSS
Observing†
Nonjudging†
Nonreacting†
Coping
Emotion regulation

HADS Total

HADS Anxiety

HADS Depression

1.00
0.85
0.79
0.66
20.63
20.04
20.49
20.56
20.49

1.00
0.35
0.56
20.69
20.01
20.22
20.29
20.77

1.00
0.57
20.29
20.01
20.58
20.67
20.06

PTSS

1.00
20.22
20.23
20.23
20.48
20.04

Definition of abbreviations: HADS = Hospital Anxiety and Depression Scale; PTSS = Post-traumatic
Symptoms Scale.
*Pearson’s correlations between change scores (pre- to postintervention) among participants who
completed the intervention. For example, the correlation between the pre- and postintervention HADS
depression score and the pre- and postintervention coping score was –0.67.
†
Mindfulness domains from Five Facet Mindfulness Questionnaire.
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We need to consider scale and
technological enhancements when
considering costs associated with
behavioral interventions. A general
concern about therapist-driven
interventions is the direct cost.
However, we estimate that a course of
telephone-based mindfulness training
could be provided to 100–150 patients
for the same incremental cost as
a single episode of extracorporeal
membrane oxygenation (53). Also, as
populations become increasingly
connected to the Web, Internet-based
therapy modules could reduce therapist
time and mobile patient reported
outcomes processes could streamline
monitoring costs (54).
d We need to consider choice and
personalization. Conceptually, we
believe that it is helpful to think of
distress interventions more as targeted
tools rather than as broad “blockbuster
drugs.” We also foresee that
combinations of decision supports,
clinical proﬁles, preferences, and other
factors will drive postdischarge
treatment modality choice (mindfulness,
coping skills training, cognitive
behavioral therapy, medication).
Mindfulness addresses patients’ general
preference for nonpharmacological
treatments and represents
a diversiﬁcation of possible future
treatment choices. In fact, ICU survivor
mindfulness could represent one way
to target therapy to personal neural
connectedness, as the treatment
response in depression (medication
vs. behavioral therapy) has been
shown to be associated with baseline
differences in functional brain
imaging (55).
There are clearly a number of notable
limitations in this open exploratory pilot
study. It was an uncontrolled treatment
development study, and as such, is not
explanatory, generalizable, or deﬁnitive.
The population was predominantly
female, a factor that will require
consideration during recruitment for
future related studies. Some elements
of our conceptual model, including
nonjudging and coping, did not change
appreciably with the intervention.
Although most likely related to the sample
size, more study of the intervention’s
mechanisms of effect is needed. Our use
of two interventionists could have
d
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resulted in differential response, although
there was no such measurable effect.
Because we did not include long-term
follow-up, the duration of any treatment
effect is unknown. Although there was
notable dropout early in the study,
a simple protocol change regarding
capacity determination reduced this to
a negligible rate thereafter. Nonetheless,
enrolling and retaining ICU survivors
remains a high-intensity task (51).
Overall, ICU survivor mindfulness
training requires further thoughtful study

to address these speciﬁc limitations
and the general challenges outlined
previously.

Conclusions
Mindfulness training delivered by telephone
appears to be a feasible and acceptable
strategy for reducing psychological distress
among ICU survivors during the
postdischarge period. Given the promising
ﬁndings from the treatment development
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