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Abstract

Survivors of critical illness face substantial challenges in their recovery, including physical and cognitive dysfunction.
Resilience is the ability to adapt and maintain one’s mental health after facing such challenges. Higher resilience levels
have been found to be beneficial throughout the illness trajectory in cancer patients, but resilience has not been widely
researched in critical care patients. We undertook a scoping review to identify published studies on resilience following
critical illness and describe: how resilience has been measured; the prevalence of low resilience in critical care patients;
and what associations (if any) exist between resilience and clinical outcomes. We searched: PubMed, Medline,
PsychINFO, CINAHL, Web of Science, Cochrane Library, to identify relevant studies. We found 882 unique titles: |7
were selected for full text review, 10 were considered relevant. These included ICU inpatients and survivors, and trauma
and sepsis survivors. A broad critical appraisal of each study was undertaken. The overall quality of published studies was
low: there was wide variation in resilience-assessment tools across the studies, including the timing of measurement;
only one used a validated tool. Estimates of low resilience ranged from 28%-67%, but with varying populations, high risk
of inclusion bias, and small samples. Higher resilience levels were significantly associated with lower depression, anxiety,
post-traumatic stress, pain, anger, executive dysfunction, and difficulty with self-care in critical care patients and survi-
vors. Future studies should use validated resilience assessment, determine the optimum timing, and explore prevalence,
associations with outcomes, and resilience-promoting interventions in non-selected or clearly defined populations.
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Introduction o o . .
This includes impaired cognition, psychological

As intensive care unit (ICU) mortality has decreased, health, and physical function e.g. due to ICU-

ICU-survivors have become an important focus of
research. A 2016 matched-cohort study by Lone
et al. reported that ICU-survivorship is associated
with greater hospital resource use and 33% higher
5-year mortality than hospital patients;' 25% of
ICU-survivors in Scotland experienced unplanned
hospital readmission within 90-days of hospital-dis-
charge.! This represents a substantial burden on
patients, caregivers, and society, highlighted when
the National Institute for Health and Care
Excellence made rehabilitation post-critical illness a
quality standard.”> ‘Post-Intensive Care Syndrome
(PICS)’ describes new or worsening physical and
mental-health problems that present following
critical illness, affecting about 25% of patients.’

acquired neuromuscular weakness.>* Understanding
how best to identify those at greatest risk of PICS,
characterise individual issues and needs, and provide
evidence-based interventions that improve the rate
and degree of recovery are priorities for critical care
research and practice.’

Previous studies found pre-critical illness factors
(e.g. comorbidities) were stronger predictors of
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hospital resource use and 90-day readmission than
acute illness-factors in ICU-survivors."® Barriers to
ICU-recovery, which may trigger hospital readmis-
sion and contribute to poor health and well-being,
were identified in a recent mixed-methods study,
which reported many patients ‘struggling to cope’.’
This study suggested resilience could be a relevant
factor, but it was not formally measured or assessed
as a possible issue influencing recovery.’

Resilience is increasingly recognised as potentially
important when recovering from illness or living with
chronic conditions.® Psychological resilience is the
capacity to maintain one’s mental health against
adversity: it is a dynamic process of ‘bouncing
back’.” Resilience is a complex multidimensional con-
struct; its determinants include biological, psycholog-
ical, social, and cultural factors which interact to
determine response to stressful experiences.'” It can
be viewed as: a trait, process, or outcome, and exists
on a continuum which can vary across multiple life
domains, and change over time.'" The nature of this
complexity has led to substantial variation in the lit-
erature in how it is defined and measured.'?

Recent qualitative studies of ICU-survivorship
indicate the complexity of the recovery journey, the
multiple factors that contribute to personal recovery,
and noted similarities with cancer survivorship.*!?
Resilience has been studied extensively in cancer pop-
ulations, and is widely recognised as important in
supporting patients during recovery. Research in
cancer populations has found resilience to be a
useful and protective trait throughout the illness tra-
jectory; for example, greater resilience is associated
with less anxiety and depression.'* Importantly, resil-
ience has been shown to be potentially modifiable in
cancer patients through interventions, which can
translate into greater well-being and recovery.'”
Given the similaritiecs between a cancer diagnosis
and an episode of critical illness in terms of a life-
threatening life event with potential long-term
psycho-social sequelae, it is possible that resilience is
also important in ICU populations. This would
require valid methods of measurement, and the devel-
opment of resilience-promoting interventions that
could support recovering patients with PICS.
However, resilience has not been widely studied
among ICU-survivors, and we found no review of
available evidence.

We aimed to undertake a scoping review of pub-
lished literature concerning resilience in a critical care
population. We had three broad questions given the
paucity of previous research on this topic in this pop-
ulation: first, to elucidate how resilience has been
measured in critical care patients and survivors;
second, what the prevalence of low resilience in crit-
ical care patients is in published research; and third,
what associations (if any) exist between resilience and
clinical outcomes including depression and anxiety.

Methods

Based on the Joanna Briggs Institute guidance, we
chose a scoping review approach because the litera-
ture on resilience in a critical care population has not
been comprehensively reviewed and is heterogenous,
and because we aimed to address several questions
(see above) rather than one specific systematic
review question.'® We aimed to understand the con-
cept of resilience in relation to critical illness recovery,
to broadly search and summarise the available litera-
ture, and to identify knowledge gaps.'’

We followed the principles recommended for
undertaking scoping reviews.'® We defined our pop-
ulation as critically ill patients, without restrictions
relating to type of illness or time during the illness
or recovery. Wherever possible, details of the popu-
lation in terms of demographics and illness were
extracted. The concept under review was resilience;
broad search terms were used given this is an emerg-
ing area of research. We had no limitations based on
geography, healthcare system, or demographic
factors.

Full search details are available in Appendix 1.

We searched six databases (Medline, PubMed,
PsychINFO, Web of Science, Cochrane Library,
and Cumulative Index to Nursing and Allied Health
Literature). A combination of keywords and MeSH
headings were used with the intention of capturing all
relevant literature. Reference lists of articles were
searched to identify potentially relevant articles not
identified with the main search terms. Resource
issues meant we were unable to provide a comprehen-
sive search of grey literature.

The results were screened by by title and abstract
by two independent reviewers (EP and TW). Where
reviewers were in disagreement, reasons for this were
discussed and consensus was reached. Relevant
articles were retrieved for full text reading to identify
relevant studies. Results were managed using
Mendeley." Outcomes from the search terms and
screening were summarised using a PRISMA flow-
diagram.?°

As this was a scoping review no formal quality
analysis or summary statistics were undertaken. A
broad critical appraisal was undertaken to summarise
strengths and weaknesses of each study.

The literature was summarised in tables organised
by: title, study design, sample size, population, how
resilience was measured and when, outcomes investi-
gated, data collection, strengths, and weaknesses. We
extracted data from the identified articles that
mapped on to our three broad review questions and
summarised this in a descriptive narrative and table.

Results

Literature searching (conducted on 15/12/2020)
revealed 882 unique titles; screening titles revealed
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29 considered relevant. Abstract searching revealed
17 records for full text review; 10 were considered
relevant.”'° One German study only published
their abstract in English, so findings available in
their abstract have been included.?' Characteristics
of the studies included and a broad qualitative
appraisal is summarised in Table 1. The main findings
from the evidence are summarised in Table 2.

One study’s population was 43 ICU-survivor
patients contacted six to twelve months after hospital
discharge to home.* Seven studies’ population was
Neuroscience-ICU  patients from Massachusetts
General Hospital recruited within two weeks of
ICU-admission, and their ‘informal-carers’ (patients
and carers were investigated as dyads);** " Shaffer
et al. included 87 patients and 99 carers in one
study,? and 81 patients and 92 carers in another,?*
Meyers et al. included 102 patients and 103 carers in
three studies.’®?® Bannon et al. included 20 dyads,*
and Vranceanu et al. included 58 dyads.” One study
included 305 Level-1 trauma centre patients with
Injury Severity Scores >=9, of which 129 (42.3%)
were admitted to ICU.? One study (abstract only
available) included 87 severe sepsis survivors who
requested advice from the German Sepsis Aid’s
National Helpline.?!

Qualitative quality appraisal

Three studies had prospective longitudinal designs:
resiliency factors and clinical outcomes were mea-
sured at baseline, 3-months, and 6-months.?®?® This
allowed temporal, causal relationships between resil-
ience and the outcomes to be explored, which was not
possible in the five cross-sectional studies includ-
ed.>* One study was a single-blinded randomised
controlled trial (RCT) of a resiliency intervention
(‘Recovering Together’ (RT)),%’ one was the feasibil-
ity trial which preceded this.*® All sample sizes were
relatively small, therefore results may not be general-
isable to all ICU-patients and were open to chance
effects. Seven studies were conducted in the same,
single hospital, therefore the generalisability of the
overall findings is potentially limited.** *° Low inclu-
sion rates risked selection bias. Only studies based in
the United States or Germany were found, and other
regions’ populations may significantly differ as
cultural factors can impact resilience, such as attach-
ments to caregivers and spiritual beliefs.” Self-
reported questionnaire use risked reporting bias.
The timing of measuring resilience, the population
included, the method for resilience measurement
and therefore how it was defined, was inconsistent
across the studies.

How resilience was measured

Maley et al. used the 10-item Connor-Davidson
Resilience Scale (CDRISC) to measure resilience,®!

administered through telephone interview. Shaffer,
Meyers, Bannon, and Vranceanu et al. measured
resilience indirectly via ‘resiliency factors’, mindful-
ness and coping, using self-reported questionnaires,
completed at ICU-beside at baseline, then online at
follow-up.?> ! Two studies also measured ‘intimate
bond’ and ‘self-efficacy’.”>*® Nehra et al. used their
own bespoke tool (Trauma Quality of Life
Measurement).”® Jaenichen et al.’s abstract did not
describe how resilience was measured.?!

Prevalence of low resilience

2 studies reported on the prevalence of low resil-
ience:**** Maley et al. reported low resilience in
28% (12) of ICU-survivors,”* which they defined as
<26/40 on the CDRISC. The median population
resilience was 29/40 (range =25-34).> Nehra et al.
reported low resilience in 67% (87) of trauma survi-
vors who were admitted to ICU, which they defined
as <1 on their tool.?

Associations between resilience and clinical
outcomes

5 studies investigated associations between resilience
and anxiety,?!**?*232% 5 studies investigated depres-
sion,?!*%?%2% and 6 studies investigated symptoms of
post-traumatic stress disorder (PTSD).>!>**7 Maley
et al. and Jaenichen et al. reported significant negative
associations between resilience and anxiety, depres-
sion, and PTS in ICU?? and sepsis”! survivors respec-
tively. Both studies by Shaffer et al. reported greater
mindfulness, defined as a higher score on the
Cognitive Affective Mindfulness Scale-Revised,*® as
significantly associated with lower anxiety, depres-
sion, and PTS in Neuro-ICU patients.”**> Meyers
et al. reported this was also true at 3 and 6-month
follow-up?"2’ (except for lower PTSD at 6-months,
(p>0.05)%%). Both Shaffer et al’s studies found
higher coping was significantly associated with
lower depression;**** but only one found higher
coping was significantly associated with anxiety or
PTS.?> At baseline and 3-month follow-up, Meyers
found that higher coping was significantly associated
with lower anxiety,”® depression,® and PTS.?® The
same was true at 6-months for only PTS.*” %
Shaffer et al. reported greater mindfulness and self-
efficacy were associated with lower distress, but great-
er coping or intimate bond was not.>’

Higher resilience was significantly inversely corre-
lated with executive dysfunction,?? difficulty with self-
care,”? pain,2 123 functional limitations in activities of
daily living,>* and not returning to work or school at
6-months in ICU-survivors.”® Greater mindfulness,
coping, and intimate bond were associated with less
anger in Neuro-ICU patients.”> Shaffer et al. and
Meyers et al. found that patient and carer resiliency
levels were interdependent.?* 8
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Modifying resilience

2 studies described RT, a novel intervention delivered
through 6 weekly sessions teaching mindfulness,
cognitive-behavioural, and positive psychology
skills, aiming to improve resilience in patient-carer
dyads. >

Bannon et al. aimed to test the feasibility and high-
light areas for methodological improvement.** This
included suggesting making research staff available
in the Neuro-ICU everyday to avoid missing eligible
patients, and collaborating with nursing staff so they
could refer for participation patients who were men-
tally able to enrol, to avoid approaching ineligible
patients.’® Vranceanu et al. found RT was associated
with a significant increase in survivor coping skills,*
but not mindfulness, and Vranceanu and Bannon’s
RCTs found RT was associated with statistically
and clinically significant improvements in depression,
anxiety and PTSD compared to the ‘educational-
control”. %

Discussion

We conducted a scoping review of the published lit-
erature on resilience in critical care patients, with a
focus on: how resilience was measured, the prevalence
of low resilience in this population, and potential rela-
tionships between resilience and clinical outcomes. To
our knowledge this is the first review undertaken on
this topic in critically ill patients. We found a wide
range of approaches were used to measure resilience,
and a validated tool was only used in one study. The
timing varied widely between studies. The quality of
the studies and the wide variation in assessment tools
and populations meant the prevalence of low resil-
ience among critical care survivors could not be reli-
ably estimated. Despite widely varying designs, many
studies suggested an association between low resil-
ience and greater prevalence of anxiety, depression,
post-traumatic stress, and a range of other adverse
outcomes that are known components of PICS. We
found no high-quality studies investigating whether
identifying low resilience and providing interventions
to support these patients could improve critical illness
recovery or PICS features.

Strengths and limitations

Our scoping review approach allowed us to undertake
a broad review of the available literature; This was
appropriate given resilience is a new area of interest in
the critically ill. In contrast to a systematic review, we
pre-defined three relevant questions rather than a
single question, which allowed several issues to be
examined from the published literature. The search
strategy was intentionally broad to identify all rele-
vant studies. Although not formally required in scop-
ing review methodology, we conducted a qualitative
quality assessment of the strengths and weaknesses of

the studies, which was informative for future work.
The nature and design of the studies meant meta-
analysis was not feasible or appropriate so we used
a narrative approach to summarise the data as rec-
ommended for scoping reviews. Our review has limi-
tations: it is possible that some studies were missed,
and we did not use a formal quality assessment tool.
We did not search the ‘grey’ literature because we had
inadequate resource to do this during the lead
author’s period of study. Only one independent
reviewer extracted data, although this may be less
likely to introduce bias in scoping reviews which
largely aim to describe available information.

Meaning of our findings

Maley et al. and Nehra et al.’s studies suggest there is
a high prevalence of low resilience in the critical care
survivor population.?”** However, these findings may
have limited generalisability to all ICU-survivors as
both studies had relatively small sample sizes and
were from one centre in the USA.?*** In most studies
it was unclear whether included patients were repre-
sentative of total ICU populations, and in those
where prevalence of low resilience was described low
enrolment rates occurred (27%.%* 43%?® respective-
ly). These factors increase the risk of selection bias,
and suggest the available literature does not enable an
estimation of the true prevalence of low resilience
among ICU-survivors or the factors that may be asso-
ciated with it. Neither study included comparator
data on resilience in the general population or non-
critically ill patients.**??

The widely varying methods used to measure resil-
ience further complicate the interpretation of the lit-
erature. As resilience is a multidimensional complex
construct, using validated tools that capture all rele-
vant aspects is important. Validated resilience mea-
surement tools are available and future studies
should use these to enable comparisons between stud-
ies, with the general population, and other patient
groups. Windle et al. reviewed 19 resilience meas-
ures:'* although no ‘gold standard’ has been defined
and all measures lacked assessment of some psycho-
metric properties of resilience, the CDRISC was
amongst the 3 best-rated measures.'®?' Only one
study included in this review used this validated
tool. The timing of resilience assessment was also
highly variable, ranging from within the ICU to
later during post-ICU recovery. Given the prevalence
of cognitive impairment and ongoing physical impair-
ments in the early post-ICU period, these could con-
found assessment of resilience if measured at this
time. Our review shows that future studies should
determine which validated tools are most appropriate
for ICU-survivors, and the optimum time to admin-
ister them following ICU-discharge if the aim is to
triage patients for interventions to support longer
term recovery from PICS. Comparison between the
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studies was limited as the tools used to measure clin-
ical outcomes e.g. PTSD varied widely, and these may
have assessed different properties.

Despite the small sample, Vranceanu’s study sug-
gests that targeting resilience in future interventions
may benefit critical care survivors and help support
them in their recovery.”® Future trials enrolling larger
samples from a range of different ICUs are indicated.
The co-dependent dyadic relationships between resil-
iency and outcomes described”* " suggests that tar-
geting patient-carer dyads in future interventions may
be effective.

Comparison with other population

Two reviews of the published literature on resilience
in cancer patients reported that resilience is indepen-
dently associated with health and psychosocial out-
comes.®!* In patients undergoing cancer treatment,
more resilient patients reported less anxiety and
depression; higher physical, emotional, social func-
tioning; and a better quality of life than those with
lower resilience.®'* Similar outcomes were reported in
cancer survivors, which is consistent with the present
review’s findings.®'*

The generalisability of these findings to critical
care patients is limited as the populations involved
are heterogeneous, such as in terms of age and comor-
bidities. However, many challenges involved in PICS
and in cancer diagnosis, treatment and remission pro-
cesses overlap, for example: depression, weakness,
and fatigue. A grounded theory-based study of
ICU-survivorship found many similarities with
cancer survivorship from a person perspective, sug-
gesting resilience could be relevant to recovery.

A review of 22 trials including 2912 patients
reported on interventions to promote resilience in
cancer.'> The SMART intervention, a cognitive-
behavioural therapy programme, significantly
improved resilience and quality of life, and reduced
anxiety symptoms, in breast cancer survivors relative
to the control group”’. Interventions including 12 or
more ‘sessions’ including behavioural therapy, mind-
fulness, positive psychology, and supportive-
expressive group therapy’ produced beneficial effects
on resilience and post-traumatic growth in acutely ill
and post-cancer patients.!> Greater effect sizes were
achieved with greater duration of interventions, and
when interventions were provided immediately after
diagnosis, in parallel with medical cancer therapies
such as chemotherapy.’ The similarities between
the issues faced by cancer survivors and those recov-
ering from critical illness with PICS suggest resilience
should be studied further in the ICU-survivor popu-
lation. The benefits found in cancer survivors from
resilience-focussed interventions also suggests future
research to evaluate the impact of resilience-
increasing interventions in ICU-survivors is justified,

given recovery from critical illness is also a complex,
long-term process.>*

Conclusion

This review suggests measuring and addressing low
resilience may be important in critical care survivors.
The most valid way to measure resilience in this pop-
ulation is uncertain, and the prevalence of low resil-
ience uncertain given the heterogenous tools used.
Future high quality studies including larger sample
sizes with higher enrolment, on screening for low
resilience with validated tools or on resilience-
promoting interventions in critical care patients are
indicated to determine if, like in the cancer literature,
resilience is modifiable and important in this
population.
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Appendix |. Search strategy

We initially used a deliberately broad search (to cap-
ture all relevant sources and give an approximation of
how much literature was available) in Scopus to iden-
tify the main subject areas which the literature existed

in.
We used the terms:

1. Resilience
2. ‘critical care’ OR ‘ICU’ or ‘intensive care’

This yielded 42071 results (15/12/2020). The top

subject areas were:

1. Medicine (16836)
2. Social Sciences (14510)
3. Psychology (10093)
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4. Nursing (4090)
5. Environmental Science (2700)

Based on this, we decided that the databases:
Medline, Pubmed, and PsychINFO were appropriate
and relevant to conduct the search in. After analysing
the text words contained in the titles and abstracts of
papers retrieved from these searches, and the descrip-
tive index terms, a literature search was conducted in:
Medline, Pubmed, PsychINFO, Web of Science,
Cochrane Library, and CINAHL (Cumulative Index
to Nursing and Allied Health Literature).

In order to capture all of the relevant publications,
we used keywords and the relevant MeSH (Medical
Subject Heading) combined with OR. The keyword
‘resilience’ and its relevant MeSH heading was select-
ed as this is the construct being investigated; the key-
words ‘acute care’, ‘ICU’, ‘intensive care’ and ‘critical
care’ were used to capture all of the relevant popula-
tion (ICU patients), and were combined with the rel-
evant MeSH headings, and this was further focussed
with the keyword ‘patient® to further focus this to
patients and patient-centred outcomes.

Medline search strategy (16/12/2020):

1. Resilience

2. RESILIENCE, PSYCHOLOGICAL/
3.1or2

4. Critical Care/

. Intensive Care Units/
. Critical Illness/
.4orS5o0r6
. ‘acute care’ or ‘ICU’ or ‘intensive care’ or ‘critical
care’
9.7 or 8
10. Patient*
11. 9 and 10
12. 3 and 11

0 3 N D

After retrieving papers from these 6 databases, we
exported all the results (1415) to Mendeley and used the
‘Find Duplicates’ tool and hand-searching to remove
all duplicate titles (533). We then read the titles,
abstracts, then full texts, excluding papers at each
stage of this which did not satisfy inclusion criteria.
Inclusion criteria were: original journal article, avail-
able in English, measuring resilience in some way,
with adult ICU patients or survivors as the population.

Many papers retrieved in searching were consid-
ered irrelevant as the populations were nursing/criti-
cal care staff or family members of patients. After
screening, 9 articles (and 1 abstract) met these specific
criteria. We screened the reference lists of these texts
for other potential relevant papers for inclusion. See
PRISMA diagram for full details of this process.
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Appendix | - Literature search
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