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Abstract

Background: Critically ill patients experience cognitive impairment throughout their
intensive care unit trajectory, in the acute phase and the long-term alike. Cognitive
impairment may negatively impact patients' quality of life and rehabilitation
outcomes.

Aim: To provide an overall examination of literature concerning non-pharmacological
interventions that can enhance cognitive functioning in critically ill patients or
facilitate their rehabilitation pathway during and after their intensive care
unit stay.

Study Design: This study was conducted as an umbrella review. A systematic search
was conducted in CINAHL, Embase, PubMed and PsychINFO, including all types of
peer-reviewed research syntheses published between 2008 and 2023. Eligible stud-
ies had to describe interventions capable of improving adult patients' cognitive func-
tioning or supporting their cognitive rehabilitation process throughout the intensive
care unit trajectory. All eligible research syntheses were screened systematically;
those included were critically appraised.

Result: Based on 13 research syntheses, this review summarizes rehabilitative inter-
ventions that may be delivered during different phases of critical illness and recovery,
in relation to content, delivery and timing. Interventions were: (1) cognitive activities
and training, (2) mobilization and physical exercises, (3) emotional, psychological and

social support and (4) information.
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1 | INTRODUCTION

This review compares and contrasts existing research syntheses to
provide a summary of current knowledge about interventions that
may support patients' cognitive rehabilitation during an intensive care
unit (ICU) admission and the subsequent recovery process.

2 | BACKGROUND

Cognitive impairment is a common phenomenon observed in patients
admitted to the ICU, which may persist from the acute phase through-
out the recovery phase of critical iliness. In the acute phase, cognitive
impairments are typically identified as delirium?; in the long-term
perspective, the post-intensive care syndrome (PICS) is often used to
describe the cognitive impairments in conjunction with new or wors-
ening impairments in physical or mental health status.»® Cognitive
impairment following ICU admission is frequent and under-
recognized. It has considerable short- and long-term consequences
for ICU survivors.* Prominent cognitive sequelae in this group of
patients are impaired executive function, including working memory,
flexible thinking and self-control. Additionally, mental processing
speed, memory, attention and concentration may be reduced.” The
prevalence of cognitive impairment varies according to which assess-
ment tool is used and the timing of screening; one review suggested
that 17%-78% of patients discharged from an ICU suffer from sus-
tained long-term cognitive impairments.® The cause of cognitive
impairment is multifactorial and not fully understood.” Factors that
increase the risk of cognitive impairment before admission to the ICU
may include age, lower educational level, alcohol abuse and pre-
existing cognitive impairment, and ICU-related risk factors were
described as being related to pathophysiology and environmental fac-
tors.! Delirium, which is known as “critical illness brain injury’, is also
closely associated with cognitive impairment.®?

Cognitive impairments may affect patients' quality of life and con-
stitute a substantial burden to ICU survivors.© Patients experience a
challenging everyday life due to their cognitive impairments and
require strategies to support their recovery and rehabilitation.?%? For
example, managing daily tasks may be challenging due to loss of
short- and long-term memory.*?>*2 A systematic review showed that

67% of ICU survivors had not returned to work at 3 months after a
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Conclusion: Due to limited evidence, no definitive conclusion can be drawn about
which type of intervention is most supportive or effective. Additionally, no recom-
mendations can be made about the optimal timing for intervention delivery.

Relevance to Clinical Practice: Clinicians involved in developing and implementing
cognitive rehabilitation measures should consider designing individualized, multicom-

ponent interventions with a focus on content, delivery and timing.

cognitive impairment, complex intervention, intensive care unit, rehabilitation, review

What is known about the topic

o Cognitive impairment is a frequent and under-recognized
complication in critically ill patients.

o Cognitive impairments can significantly impact the quality
of life for patients and pose a considerable burden for
those who survive an intensive care unit (ICU) admission.

e The ideal approach to designing and implementing cogni-
tive rehabilitation throughout the ICU pathway, spanning
from the acute phase to a long-term perspective, remains

uncertain.

What this paper adds

e A comprehensive overview of non-pharmacological inter-
ventions aimed at supporting cognitive rehabilitation and
enhancing cognitive functioning in ICU patients and sur-
vivors is provided.

e Researchers and clinicians engaged in developing and
implementing cognitive rehabilitation measures should
acknowledge the significance of them being personalized
and multi-component.

e Owing to limited evidence, definitive conclusions regard-
ing the effectiveness and supportive nature of the inter-
ventions cannot be drawn. Therefore, additional research

is needed.

critical illness episode, and 44% had not returned at 12 months.**
Although the risk factors are not yet fully understood, cognitive
impairments such as memory issues or executive dysfunction might
limit ICU survivors' ability to return to work. Furthermore, families,
friends and colleagues are affected by patients' suffering from cogni-
tive impairments. Families often feel insufficiently informed and lack
the skills required to manage the patient's rehabilitation needs.'®

The World Health Organization defines rehabilitation as ‘a set of
interventions designed to optimize functioning and reduce disability in
individuals with health conditions in interaction with their environ-
ment’.*¢ Rehabilitation of patients with cognitive impairments during

and after critical illness is complex and challenging. Nurses hold a key
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position in rehabilitating ICU-related cognitive impairments but may
be unsure of the optimal approaches.? Two areas are of particular
interest in relation to rehabilitation in the ICU setting and the subse-
guent patient pathway: (1) identification of patients' cognitive impair-
ment and (2) interventions that support patients' cognitive function. In
this regard, researchers emphasize the need for routine screening of
all critically ill patients to detect their risk of developing short- and
long-term cognitive impairments as an important first step.t”"% A
recent guideline on multimodal rehabilitation for patients with PICS
suggests computer-based learning and/or therapies aiming to improve
cognition in conjunction with delirium prophylaxis and stress reduc-
tion for rehabilitation of cognitive health in ICU survivors.® Despite
the recommendations made by Renner et al.?° for interventions to
enhance cognitive functioning in critically ill patients, a more detailed
overview of available interventions is needed, focusing on contents,
delivery and timing. Furthermore, it remains unclear which interven-
tions are most supportive from patients' perspectives throughout their
ICU rehabilitation pathway.

21 | Aim

The aim of this review was to provide an overall examination of litera-
ture describing non-pharmacological interventions that may improve
cognitive functioning in critically ill patients or ease their rehabilitation
pathway during and after an ICU admission. The focus was to build an
overview of the interventions focusing on contents, delivery (who and

how) and timing (frequency and duration). The review questions were:

1. Which non-pharmacological interventions improve critically ill
patients' cognitive functioning?

2. Which non-pharmacological interventions do patients find sup-
portive throughout their rehabilitation pathway from ICU
to home?

3 | DESIGN AND METHODS

The umbrella review method was adopted to summarize extant evi-
dence and address the review questions. We were inspired by the
approach described by the Joanna Briggs Institute (JBI).?* This
included the formulation of review questions, search strategy, qual-
ity assessment of included research syntheses, the qualitative syn-
thesis of data and reporting of results. The umbrella review method
is ideal for highlighting whether the evidence base for a specific
topic is consistent or contradictory.?* According to Aromataris
et al.,?* umbrella reviews may help answer ‘how’ and ‘why’ inter-
ventions do or do not work and how patients experience them,
rather than focusing on effectiveness exclusively. Thus, we found
the method useful for establishing an overview of interventions for
cognitive ICU rehabilitation described in the literature. Our interest
was not limited to studies that could provide objective evidence of

an improved cognitive functioning owing to a certain intervention.
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We also aimed to establish whether patients found certain interven-
tions useful in supporting their cognitive rehabilitation process.
Additionally, we aimed to provide an overview of interventions used
throughout patients' rehabilitation pathways in and after ICU admis-
sion. This also concerned the contents or component(s) of the inter-
vention (single or multicomponent), the individuals delivering the
intervention, the approach adopted and the timing of intervention
delivery. These aspects are important for complex intervention
development and design.?? The preferred reporting items for over-
views of reviews (PRIOR) statement was used as a checklist for this
study.?®

3.1 | Search strategy

A systematic search was conducted between February and April 2022
in CINAHL, Embase, PubMed and PsychINFO (Figure 1). A secondary
and updated search was performed in January 2024. The PCC model
(population/concept/context) was combined with reviews as publica-
tion type, producing four search blocks. The overall blocks were
‘patients with cognitive impairments’ AND ‘interventions to improve
cognitive functioning” AND ‘intensive care unit” AND ‘research syn-
theses’. Thesaurus and key search terms were combined with OR
within each block (see full search strategy in Data S1). Two
researchers conducted the searches together, and the process was
validated by a librarian. Covidence was used for screening of the title
and abstract. Any disagreement about eligibility was resolved by dis-
cussion among the research team. We did not search for grey

literature.

3.2 | Inclusion and exclusion criteria

To compare and contrast the existing body of literature, peer-
reviewed research syntheses published between 2008 and 2023 were
included. Given the scarcity of knowledge within this area, all types of
research syntheses were included. Eligible studies had to describe
interventions capable of improving cognitive functioning or support-
ing the patients' cognitive rehabilitation process throughout the tra-
jectory from ICU to home. The population comprised adult patients
from the general ICU setting. Thus, the neuro-ICU setting and
patients with brain injury or head trauma were excluded. Studies pub-
lished in English or any of the Scandinavian languages were included.
Studies focusing on pathophysiological causes of cognitive impair-
ments, pharmacological interventions or delirium were excluded.

The critical appraisal tool recommended by JBI was applied (see
Data S2). We included studies that answered questions 1-3 on the
checklist. These questions were: (1) Is the review question clearly and
explicitly stated? (2) Were the inclusion criteria appropriate for the
review question? (3) Was the search strategy appropriate? Otherwise,
studies were excluded due to low quality. Quality appraisal was con-
ducted by two researchers independently and subsequently discussed

among the research team to reach a consensus.
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FIGURE 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram of the search and screening
strategy.
3.3 | Data analysis 4 | RESULTS
The focus of an umbrella review is to provide a summary of existing 41 | Sample

research syntheses on a given topic or question, not to re-synthesize
existing results.?* Therefore, the analysis provided a summary of find-
ings that were compared and contrasted to answer research questions
1 and 2. First, data were extracted and placed in a table designed for
the purpose. This was done individually and then validated by another
researcher; any disagreements were discussed within the research
team. Second, the data were analysed in NVivo (QRS). Here, both
qualitative and quantitative data were coded line-by-line and grouped
into categories. The categories were developed to emphasize the
type, content delivery and timing of the interventions, along with their
effectiveness and supportiveness. Due to insufficient data, we did not
perform any specific quantitative analysis (e.g., heterogeneity or sensi-
tivity). Instead, our analysis was qualitative and descriptive. The first
author analysed the data whereafter the results were discussed

among the research team.

3.4 | Ethical and institutional approvals

No ethical approval was required for this review.

As illustrated in Figure 1, a total of 720 research syntheses were iden-
tified in the systematic search. After removing duplicates and screen-
ing the studies based on title and abstract, 44 papers were assessed
for eligibility by full-text reading. Research syntheses were excluded
due to wrong setting (n = 1), wrong study design (n = 2) or wrong
aim/outcome (n = 11). The remaining 30 research syntheses were
included for quality assessment (see Data S2); 13 syntheses were sub-
sequently included in the final analysis.

Various research syntheses were represented in the final sample:

2425 one mapping review,2® one narrative

two scoping reviews,
review,?” one integrative review,?® one topical systematic review,?’
three systematic reviews,*°=3? two systematic review and meta-

3334 and two reviews without further definition.®>%¢ Table 1

analyses
provides an overview of the included research syntheses. Upon
exploring the results related to the research questions, we found that
the research syntheses cited 29 different original studies. These stud-
ies were published between 1975 and 2021 and adopted various
study designs, most of which were interventional. Among the

13 included research syntheses, nine cited the RETURN pilot study by
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TABLE 1  Overview of included studies.
Type of
First research
author (Year) syntheses Study aim
Alrg et al. Scoping To review literature on patients'
(2022) review experiences of cognitive impairment
following critical iliness treated in an
intensive care unit.
Geense et al. Systematic  To assess the effectiveness of
(2019) review and  nonpharmacologic interventions to
meta- prevent or mitigate adverse long-
analysis term outcomes among ICU
survivors.
Holod et al. Systematic  To aggregate and summarize the
(2023) review findings of studies focused on post-
ICU rehabilitation following critical
iliness, delivered in the home
setting.
Jensen et al. Systematic  To evaluate the impact of routine
(2015) review and  follow-up consultations versus
meta- standard care for ICU survivors.
analysis
Karnatovskaia  Review To review the cognitive and

et al. (2015)

psychiatric dysfunction experienced
by critically ill patients during and
after hospitalization.

Cognitive interventions received by
intervention group (type and
delivery)

Information from health care
professionals about patients' iliness,
admission and discharge.

Personal active or passive coping
strategies.

Internal resources such as self-
efficacy, optimism and resilience.

Social support from families, friends,
neighbours, church members and/or
social welfare services.

Medical support by health care
professionals.

Spiritual support (e.g., prayers).

Self-support strategies (taking naps,
talking to someone, watching TV,
reading, seeking information about
their illness, taking notes, calendar
reminders, games like sudoku, etc.).

Referral to, for example, follow-up
clinics or specialized health care
professionals.

Exercise and physical rehabilitation
(during and after ICU admission).

Follow-up services (after ICU
admission).

A structured 12-week in-home
rehabilitation programme of ICU
survivors with cognitive and/or
physical impairment.

Follow-up consultations.

A 6-week multifaceted intervention
with in-home cognitive, physical and
functional rehabilitation.

Diaries used during ICU admission.

Combined early cognitive and
physical therapy (in the ICU).

Physical exercise in general (during
and after ICU stay).

lBAGN Nursing in Critical Care ‘—WILEY Sof 14

Main results (effectiveness and
supportiveness)

Information may be supportive
during recovery from cognitive
impairment as lack of information
leads to unmet needs and feelings of
being unsupported and vulnerable.

Assisted and supported patients in
their cognitive recovery.

Limited patient vulnerability and
supported them during their recovery
from cognitive impairments.

Helped patients overcome recovery
barriers.

Aided in targeting patients' specific
cognitive impairments.

Four randomized controlled trials
reported cognitive outcomes. Data
could not be pooled due to use of
medians and heterogeneity in
interventions and measurement
times.

Cognitive outcomes were reported in
only 10% of the included studies and
non-pharmacological interventions
lacked effect.

Statistically significant changes in
cognitive function at 3 months.

Existing evidence indicated that
follow-up consultations did not
improve cognitive function.

The intervention improved executive
function compared with controls.

ICU diaries enabled ICU patients to
fill in the memory gaps and make
sense of their experiences.

Combined cognitive and physical
therapy failed to demonstrate a
difference compared with usual care
or only physical training.

Physical exercise in general has
demonstrated neuroprotective
effects including improved cognitive
function.

(Continues)
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TABLE 1 (Continued)
Type of

First research
author (Year) syntheses
Lasiter et al. Mapping
(2021) review
Mehlhorn Systematic
et al. (2014) review
Muradov et al.  Scoping
(2021) review

Study aim

To examine effects of physical or
cognitive training and simultaneous
(dual-task) physical and cognitive
training on cognition in adult ICU
survivors.

To assess the effectiveness of
rehabilitation interventions in adult
post-ICU patients.

To identify all available cognitive
interventions and measurable
outcomes for the cognitive

rehabilitation of adult ICU survivors.

HOLM ET AL

Cognitive interventions received by
intervention group (type and
delivery)

Physical exercise in general (during
and after ICU stay).

Combined physical and cognitive
training (during and after an ICU
stay).

Rehabilitation programmes/complex
after care programmes (after ICU
stay).

Twelve weeks in-home cognitive,
physical and functional rehabilitation
intervention (GMT). Six in-person
visits and six televisits by a social
worker or a psychology technician.

Cognitive rehabilitation intervention
(modified GMT) 12 weeks after
discharge. Delivered either at the
patient's home or during a return
visit. Intervention provided by a
psychologist or a counsellor.

A cognitive training series lasting 3
months (4 days a week with two
sessions per day). Delivered in the
hospital after ICU discharge by a
psychiatrist. The intervention had
four components: (1) learning to play
keyboard, (2) learning simple Spanish,
(3) memorizing a picture of a clock,
(4) focusing on psychological health.

A collaborative, interdisciplinary care
model to enhance cognitive, physical
and psychological recovery.
Individualized treatment plan.
Treatment may include cognitive
training, problem-solving therapy and
psychotropics.

Computerized cognitive rehabilitation
programme with adaptive exercises
focusing on optimizing speed and
memory accuracy and auditory verbal
processing. Seven cognitive exercises
daily for 12 weeks, 5 days per week
(each game lasting approximately 6
min). Eighteen computerized training
exercises with visual and auditory
processing accuracy, speed and
sequencing targets mimicking
attention, memory and executive
control capabilities. Continuous
escalation of difficulty based on
individual performance.

Main results (effectiveness and
supportiveness)

Physical exercise in general increases
neuroplasticity, angiogenesis and
neurogenesis. Therefore, physical
exercise is crucial for the recovery of
long-term cognitive function in ICU
survivors.

Two studies evaluated combined
physical and cognitive training. One
was not sufficiently powered to
detect efficacy; the other found no
statistically significant difference.

No significant effect on cognition
found.

Significant improvement in cognitive
executive function in the
intervention group versus control
group after a 3-month intervention.

No statistically significant difference
between groups in usual versus
combined care.

The long-term cognitive impairment
rate was 82% in the control group
versus 59% in the intervention group,
indicating that cognitive training
suppressed the slow deterioration of
cognitive functions observed after
ICU discharge in all five categories
measured (executive function,
language, orientation, memory, and
visuospatial ability) with significant
effect on the protection of memory.

Significant improvements were seen
in all domains, including cognitive
scores.

Statistically significant improvement
between baseline and intervention
scores in four cognitive domains
(attention, processing speed, memory
and executive function). A positive
correlation was found between
number of training hours and amount
of improvement, suggesting transfer
of general untrained cognitive
abilities.
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TABLE 1 (Continued)
Type of

First research

author (Year) syntheses Study aim

Nedergaard Topical To summarize current evidence on

etal. (2017) systematic  clinical interventions during ICU

review admission to reduce cognitive

impairment in survivors of critical
iliness.

Schofield- Systematic  To assess the effectiveness of

Robinson review follow-up services for ICU survivors

et al. (2018) that aim to identify and address
unmet health needs related to the
ICU period.
A variety of outcome measures
were assessed including cognitive
function.

Stollings etal.  Review To review data related to cognitive

(2016) rehabilitation, formation of post-

intensive care clinics, and potential
neuropharmacological therapy.

BASN Nursing in Critical Care ] W1LEY_| 7

Cognitive interventions received by
intervention group (type and
delivery)

Night-time sleep-promoting
environment and daytime normal
circadian rhythm-interventions.
Usual care versus early once-daily
physical therapy and twice-daily
cognitive therapy.

A manual-based, self-directed,
physical rehabilitation programme
developed by a physiotherapist and
introduced by a nurse. Participants
were assessed face-to-face at a clinic
(at 1, 3 and 9 months), including a
structured case review, discussion of
ICU experiences, assessment of
specialist medical referral and
screening for psychological
morbidity.

Meeting with participant and family
before hospital discharge. Nurse
completed a discharge summary plan,
which was sent to all relevant out-
of-hospital health care providers.
Participants received a visit within
48 h and again within the first week
and then at least weekly for the next
3 weeks, and at least every other
week for 4 weeks (min. eight visits).
Visits took place at the participant's
home or care facility.

Participants received an information
pamphlet ‘Life after ICU’. First,
consultation at a clinic with
participant and a close relative at 1-
3 months after discharge from the
ICU. The intention was to construct
an illness narrative; dialogue was
aided by using photographs of the
participant taken by ICU nurses.
Second and third consultations were
conducted at 5 and 10 months after
ICU discharge, by telephone.
Structured nurse-led intervention
post-discharge intervention aimed at
identifying and dealing with critical
iliness sequelae. Nurses were trained
to identify and monitor symptoms
using a validated screening tool. The
intervention was primary care-based
and involved training of participants
and primary care providers. Initial
training was provided 8 days after
ICU discharge, then monthly
telephone follow-up for 6 months
and then every month for the
subsequent 6 months.

Usual care versus early once-daily
physical therapy versus early once-

daily physical therapy and twice-daily

20-min. cognitive therapy

Main results (effectiveness and
supportiveness)

None of the interventions had
significant positive effects on
cognitive impairments following
critical illness.

It remains uncertain whether using a
follow-up service improves cognitive
function at 12 months. Certainty of
evidence is very low.

No significant difference was found
at 3-month follow-up between
groups in measures of executive

(Continues)
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TABLE 1 (Continued)
Type of
First research
author (Year) syntheses

Svenningsen
et al. (2017)

Tingey et al.
(2022)

Integrative
review

Narrative
review

Study aim

To determine the symptoms seen in
patients after ICU discharge and the
follow-up programmes offered to
help patients deal with problems
that arise.

To provide an overview of cognitive
outcomes associated with critical
iliness by integrating recent
literature focused on aetiology,
assessment and interventions in the
context of ICU-related cognitive
impairments.

HOLM ET AL

Cognitive interventions received by
intervention group (type and
delivery)

(orientation, memory and attention
exercises).

In-home combination therapy
(cognitive, physical and functional
therapy).

Multicomponent rehabilitation
programmes.

Use of diaries (during ICU stay).

Screening for cognitive impairments
to obtain information about patients'
cognitive status and change over
time.

Environmental modifications like
matching lighting to time of day,
prioritizing patients' sleep, placing a
clock and calendar in a visible
location, removing restraints,
maintaining a distraction-free
environment and providing trauma-
informed care.

Enteral nutrition, fluid status,
sedation, weaning, mobilization,
cognitive activities and sleep quality
improvement.

Outpatient interventions.

In-home GMT.

A 3-month cognitive intervention
protocol.

A multicomponent in-home cognitive,
physical and functional rehabilitation
programme was assessed over a
3-month period in ICU survivors.
Cognitive interventions were
facilitated by a technician based on a
goal management training model.

A computerized programme with
adaptive exercises focusing on

Main results (effectiveness and
supportiveness)

function, global cognition, functional
mobility or activities of daily living.

At 3 months, cognitive, executive
functioning was improved in the
intervention group versus the usual
care group.

Appears to improve cognitive
performance and functional
outcomes.

Can fill in memory gaps.

The Mini Mental Status Exam
(MMSE) or the Montreal Cognitive
Assessment (MoCA) tool were
suggested as these are validated
screening tools. The MoCA has
demonstrated greater sensitivity.

Embedding such interventions in the
ICU may reduce the risk of long-term
cognitive impairments among ICU
survivors.

No intervention demonstrated
significant positive effects on long-
term cognitive impairments.

Few studies have examined the
effects in ICU survivors, and the
literature is limited by heterogenous
study designs, small sample sizes,
varying methods of measurements/
neuropsychological testing and
differences in patient cohorts.

No significant effects on cognitive
outcomes of ICU survivors.

ICU survivors exhibited significantly
higher global scores and less
deterioration of cognitive functioning
over time.

Significant improvements observed
on measures of executive
functioning.

In contrast, another study failed to
find any significant improvements or
differences when using a similar goal
management training protocol (more
comprehensive tests of executive
function was used).

Incongruity may have been caused by
a lack of power and a small sample
size.

Significant improvements in cognitive
areas directly addressed in the
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TABLE 1 (Continued)
Type of
First research
author (Year) syntheses Study aim

improving processing speed, memory
and verbal processing. Participants
completed daily cognitive exercises
5 days a week for 12 weeks and a
comprehensive neuropsychological
battery before and after the
exercises.

Jackson et al.®” making it the most cited original study. The ACT-ICU
trial by Brummel and colleagues®® was cited seven times. Furthermore,
the research syntheses cited two reviews, which were also included in

2934 and three narrative review papers,

the present umbrella review
which were excluded after quality appraisal.>?~#! Data S3 lists all origi-

nal studies that are represented in each research synthesis.

4.2 | Intervention type

Although assessment of cognitive function does not fall within the
scope of this review, the data synthesis showed that assessing cogni-
tive function may be considered an initial step before delivering the
intervention(s) to support patients' cognitive rehabilitation.
The screening instruments ranged from brief tests to comprehensive
neuropsychiatric test batteries.?>2”?% Tingey et al.?” described that
screening provides valuable ‘snapshot’ information about a patient's
cognitive status and possible change over time and that assessing
which cognitive domain is affected may guide the choice of
intervention.

In designing and implementing interventions targeting cognitive
impairment in patients admitted to the ICU and throughout their reha-
bilitation pathway, several research syntheses have described the effi-
25-28,30,31,33,35,36 These

interventions often combine cognitive activities and physical exercises

cacy of multicomponent interventions.
or psychological support, among others. This approach has been
deemed feasible in various contexts.>3* One research synthesis sug-
gested that combined interventions yielded greater improvements in
executive function and functional ability than usual care.?® However,
none of the research syntheses reported studies comparing single
interventions with multicomponent interventions. This means that it
remains unclear whether the intervention had an impact because
it was multicomponent or if the observed impact was owed to
patients receiving an intervention rather than usual care. Lasiter

.26 also concluded that: ‘Further research is needed to better under-

eta
stand the additive benefits of combined therapy’ (p. 328). One research
synthesis described interventions that were individualized as an
approach.?® Interventions that build upon existing skills were men-

tioned as a way of individualizing them, for example, cognitive
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Cognitive interventions received by
intervention group (type and
delivery)

Main results (effectiveness and
supportiveness)

computerized testing along with
several separate neuropsychological
measures of attention and executive
functioning. A positive association
between number of training hours
and overall scores on the untrained
neuropsychological measures,
suggesting a dose-response effect
and potential transfer of rehabilitated
cognitive abilities.

exercises that gradually become more challenging.?” Furthermore,
based on ‘the link between physical, mental and cognitive outcomes, and
combination of problems patients experience’ (p. 1615), Geense et al.>*
argued that interventions should be multicomponent and coordinated
across various domains rather than simply targeting one PICS
component.

The overall types of interventions described in the research syn-
theses are illustrated in Table 2, including delivery time. In the acute
phase, early rehabilitation was mentioned without being defined.>%3°
Tingey et al.?” described factors that focused on optimizing the ICU
environment, such as limiting physical restraints, minimizing distrac-
tions and other environmental modifications like matching lightning to
the time of the day. Other interventions described in the ICU were

28,3335 space,27 sleep

27,29

diaries, orientation in time and

improvements, 2’2935 focus on normal circadian rhythm and
trauma-informed care.?” In a long-term perspective, follow-up offers
were described as comprising follow-up consultations,®* outpatient
therapies,?” follow-up services,®? ICU follow-up clinics?*3%3> and ICU
survivor clinics.®® Goal management training (GMT) was also men-
tioned as an in-home cognitive rehabilitation programme.?>=27 Inter-
ventions that may be applicable and supportive throughout the
patient pathways included non-digital cognitive activities and training
focusing on orientation, memory, concentration and attention exer-
cises or problem-solving.24-27:29333536 Computer-based cognitive
training was also suggested.?>~2” Mobilization and physical exercises
were described as interventions impacting cognitive func-
tion.26273335 | asiter et al?® elaborated that physical exercise
enhances, for example, learning and memory and is crucial to long-
term cognitive function. Emotional, psychological, social and spiritual
support may also be provided throughout patient care pathways,
underpinning cognitive rehabilitation.?#3> Actual psychological ther-
apy or counselling was also suggested.”’35 Karnatovskaia et al.%®
argued that psychological symptoms (e.g., difficulties in sleeping,
intrusive memories, depression and anxiety) may have an impact on
cognitive difficulties and that psychological interventions may serve
to improve cognitive function. Personal coping strategies (e.g., self-
efficacy, optimism and resilience) and self-support strategies were

|24

described by Alrg et al.“" These self-support strategies were estab-

lished by the patients themselves and included activities to stimulate
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TABLE 2 Overview of interventions and overall intervention
delivery time.

Type of interventions and overall delivery time References

Overall considerations of intervention design
Multicomponent interventions 24-
27,29,30,32,34,35

Individualized interventions 2426
Early (during the ICU stay)

Early rehabilitation (physical and cognitive) 2230

Environmental modifications (e.g., limit physical 2

restraints, minimize distractions, match lightning to

the time of the day)

Diaries 27,3238

Orientation in time and space 2
26,28,34

Sleep improvements and focus on normal circadian
rhythm

Trauma-informed care® 26

Throughout patient pathways (in and after the ICU stay)

Cognitive activities and training (non-digital or 23-
computer-based) 26.2832.34.85

Mobilization and physical exercises 25.26,32,34

Emotional, psychological and social support and 23,2634

self-support strategies

Personal coping strategies and self-support 28

strategies

Information about patients' illness, cognitive 28

impairments and life after ICU

Long-term (after the ICU stay)

Follow-up offers (follow-up consultations, 22

outpatient therapies, follow-up services, ICU
follow-up clinics and ICU survivor clinics)
Goal management training (GMT)° B
Abbreviation: ICU, intensive care unit.

®Trauma-informed care is an approach where care is delivered in a way
that promotes healing and strives to avoid experiences of trauma or re-
traumatization. It may build on various principles depending on the
theoretical rooting.

PGMT is a cognitive rehabilitation programme based on neuroscientific
principles supporting patients with impairments in executive functioning
to improve their planning and ability to achieve goals.

cognitive function (reading, watching TV and playing games like
sudoku), balancing between rest and activity (taking naps and pacing
activity levels) and trying to maintain an overview of their life and sit-
uation (seeking information about their illness, keeping a calendar,
receiving calendar reminders, taking notes and talking to someone

about their experiences).?*

4.3 | Intervention delivery (who, how, when)

The re synthesis provided insight into several aspects of intervention

delivery, that is, where the intervention was delivered, how it was
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delivered, by whom it was delivered and when it was delivered. The
latter being how often the intervention was delivered (frequency),
how long the intervention lasted (duration) and the time period during
which the intervention was delivered.

Intervention delivery extends from the acute setting to long-term
perspectives, with many interventions applicable across hospital and
home settings (see Table 2). Karnatovskaia et al.®® argued that even
though the evidence remains incomplete, ‘there are undeniable signals
that early interventions conducted during the ICU stay may have the
most impact on subsequent cognitive and psychological morbidity’
(p. 135). They further elaborated by emphasizing patients' return to
consciousness as a possible timing for initiation of cognitive rehabilita-
tion: ‘Once consciousness is active, we need to approach it from the
same perspective as we do physical therapy of the body and engage
the patients in tasks that help stimulate their thinking’ (p. 135). Two of
the included research syntheses directly described initiation of cogni-

27,29
U 47

tive interventions in the IC ; none argued against or described

the risk of adverse events when intervening in the acute phase. Inter-

24-27,31,32

ventions were delivered either in person, by tele-

263132 or as a combination of both.23' Computer-based

phone
delivery was also described.?>~2” However, this may be regarded both
as the type of intervention and as a method of delivery. Various health
care professionals were reported to deliver the interventions, includ-
ing nurses, social workers, speech-language pathologists, psycholo-
gists, neuropsychologists, psychiatrists, neurologists, physiotherapists

24,25,27,32

and occupational therapists. Two research syntheses

described that the interventions were delivered by interdisciplinary or
multidisciplinary teams.2>32

Most interventions were described as lasting approximately
3 months.2>"2731 One research synthesis described a 6-week inter-
vention.>> The frequency of the interventions was not described in

k,2>?7 another was

much detail, but one was delivered 5 days per wee
delivered 4 days per week with two daily sessions and one was deliv-
ered every other week.2> The intervention duration was described as
30 min, 42 min or 60-75 min.2° Tingey et al.2” emphasized the signifi-
cance of intensity when developing and implementing these types of
interventions: ‘Cognitive interventions appear to be more effective with
increased intensity. This suggests that cognitive exercises be administered
and practised at the highest frequency (e.g., multiple times per week) as
can be tolerated by the individual over a period of 2-3 months’ (p. 266).
For research syntheses describing follow-up services, consultations
were described as varying regarding time to follow-up after discharge
(2-12 months), number of consultations (2-8) and frequency of con-
sultations (weekly, monthly or 6-month|y).32'34 Consultation duration

was not described.

44 | The effectiveness of the interventions

Several of the included research syntheses included descriptions of
the effectiveness of the various intervention types. Overall, the effec-

|30

tiveness was very uncertain. Holod et al.”” argued that this is due to

‘the heterogeneity of study design, measurement, timing, duration, or
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intervention targets’ (p. 144). Most research syntheses reporting signif-
icantly improved cognitive function referred to the RETURN study by
Jackson et al.,>” which was a multicomponent and GMT-based inter-
vention.2>2728:30.35.3¢ Myradov et al.2° further reported three inter-
ventions that proved effective: (1) computerized, adaptive cognitive
training, (2) a series of cognitive training exercises and (3) a specific
multicomponent and individualized intervention. However, measure-
ment tools varied, hampering comparison. Two research syntheses
found only a limited effect of follow-up in regard to improving cogni-
tive function.®23* Schofield-Robinson et al.>2 reported that it is uncer-
tain whether using a follow-up service may improve cognitive
function at 12 months, whereas Jensen et al.>* concluded that exist-
ing evidence indicates that follow-up consultations do not improve
cognitive function. In contrast, Stollings et al.3¢ described that ICU
survivor clinics may impact cognitive function through early identifica-
tion and cognitive rehabilitation. Although the included research syn-
theses reported only limited evidence, a tendency was observed to
acknowledge the potential of interventions supporting ICU survivors'
cognitive rehabilitation, with an overall conclusion being that more
research in the field is needed.?>~3¢

4.5 | The supportiveness of the interventions

Two of the included research syntheses reported measurements of
patients' health-related quality of life; however, the interventions had
no significant effect on this parameter.22¢ One research synthesis
explored patients' daily living activities, which were not found to be
improved by cognitive interventions.®® Another research synthesis
assessed patients' self-perceived daily functioning, which was
improved after a cognitive intervention.?®> Evidence was sparse on the
impact of the intervention on quantitative measures of the ability to
function in everyday life after an ICU admission. The scoping review
by Alrg et al.2* provided various insights into aspects of the cognitive
interventions that may be experienced as supportive by former ICU
patients. Information was one key point described: ‘Information from
health care professionals about patients' illness, admission and discharge
appeared to be very important and supportive during recovery from cog-
nitive impairment’ (p. 4385). However, because of their cognitive prob-
lems, patients struggled to understand, recall or process the
information given. All patients required assistance in managing their
specific cognitive impairments to overcome their experienced vulnera-

bilities after critical illness and reintegrate into everyday life.2*

5 | DISCUSSION

This umbrella review provides an overview of non-pharmacological
interventions that may support ICU patients' and ICU survivors' cogni-
tive rehabilitation and improve their cognitive functioning. To the best
of our knowledge, this is the first research synthesis to summarize
rehabilitative interventions throughout ICU patients' pathways and

provide suggestions for feasible interventions in the various phases of
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critical illness and recovery. We identified interventions that may be
used both during and after ICU stays, with the predominant categories
being: (1) cognitive activities and training, (2) mobilization and physical
exercises, (3) emotional, psychological and social support and (4) infor-
mation about ICU-related problems. However, evidence was limited,
and it was not possible to determine the effectiveness of the inter-
ventions. Moreover, findings that facilitated our understanding of
what patients found supportive were sparse.

Concerning contents and type of interventions, the results under-
pin the challenges and complexity of this research area. Two specific
aspects made data extraction and analysis difficult: (1) many interven-
tions were designed as multicomponent interventions, and (2) cogni-
tive impairment is embedded within the concept of PICS and is
intertwined with the physical and psychological aspects.

Results suggest that merging various components in a multicom-
ponent intervention is recommendable. However, this approach adds
to the complexity of interventions.*>**> The exact mechanisms of
combining different interventions are not fully understood in ICU
populations, but any additive effect may be achieved because multi-
component interventions target several cognitive domains.** A recent

RCT study conducted by Dong et al.*®

exemplifies a multicomponent
cognitive rehabilitation training programme tested within the ICU.
The intervention consisted of a digital training system, music therapy,
aerobics training and a mental health intervention. Results showed
significantly higher cognitive scores in the intervention group than in
the control group.45 However, based on the results, it is impossible to
establish whether the combination of intervention components pro-
duced the impact or if one specific component accounted for the
entire difference achieved in cognitive scores. A randomized study
design with multiple arms testing one intervention component against
another may potentially unravel the effect of each individual interven-
tion. Within non-pharmacological delirium prevention, multicompo-
nent interventions are also suggested as the most promising
methods.*® Cognitive impairment and delirium are, like PICS, highly
intertwined.! Therefore, delirium preventive interventions should be
considered when developing and testing interventions to support ICU
patients' cognitive rehabilitation. However, these interventions were
excluded from the literature search. A recent umbrella review identify-
ing non-pharmacological interventions for prevention of delirium
found several interventions similar to those of the present umbrella
review.*® These interventions fell within the following categories
(1) early mobilization, (2) family participation and (3) environmental
interventions. Notably the multicomponent interventions were
highlighted (e.g., a combination of physical activity, family participa-
tion, cognitive stimulation, reorientation, sensory stimulation and

1.4 conclud that these delirium-

environmental control). Lange et a
preventive strategies are promising in the ICU. However, the effect in
the longer term remains unknown.

Because cognitive impairment forms part of PICS and is affected
by physical and psychological aspects, it can be difficult to conduct
research that rigorously separates the three components. For exam-
ple, Karnatovskaia and colleagues*’ used the term psycho-cognitive

in their research, mixing the psychological and cognitive parts,®>*”
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and both the ACT-ICU and RETURN studies combined physical and
cognitive aspects.>”*® Also, an umbrella review focusing on psycho-
logical outcomes found some of the same interventions described in
the present umbrella review.*® The interventions were early rehabili-
tation, post-ICU follow-up and diaries illustrating how some rehabilita-
tive interventions may target several outcome measures in PICS.
Separating the individual PICS components may be beneficial from a
research perspective, as a unitary term fails to capture the unique

manifestations of each component.*

However, this may be difficult
or even inappropriate from a clinical perspective, where the patients'
problems should be viewed holistically. This leaves researchers within
this area facing a dilemma as they need to balance their intervention
design between a robust set of outcome measures addressing only
one aspect of PICS to ensure unambiguous research results with
broad measurements that cover several or all aspects of PICS and
have a better fit with clinical practice. To complicate the area even
further, one could discuss whether it would be more appropriate to
design interventions targeting the specific cognitive impairment
domains. Heterogeneity and vulnerability of the ICU population also
add to the complexity as these aspects may introduce a need for indi-
vidualized interventions and information that take patients' cognitive
impairment into account. Overall, researchers who venture into the
design and testing of interventions aiming to improve ICU patients'
cognitive functioning or support their cognitive rehabilitation need to
consider several methodological and clinical issues.

6 | LIMITATIONS

This umbrella review carries a number of limitations. Firstly, the details
of the intervention descriptions may be shallow as this is a review of
reviews. In recent years, the MRC guidance has brought attention to
the importance of detailed intervention descriptions, for example, by
using the Template of Intervention Description and Replication.”® In
future, researchers will hopefully gain the opportunity to understand
interventions in sufficient detail to replicate them. Secondly, JBI rec-
ommends including only systematic reviews and meta-analysis; our
inclusion of other types of research syntheses may impact the level of
evidence. Thirdly, many research syntheses were excluded as it was
impossible to exactly delineate the effect of cognitive interventions as
outcome measures were mixed with other PICS aspects. Fourthly,
studies based on COVID-19 cognitive rehabilitation were excluded
from the search. However, even though COVID-19 patients may have
cognitive impairments that are particular to this patient category,
these studies may provide some insights into possible interventions.
This is also the case for studies focusing on delirium prevention. Thus,
research syntheses may exist that can provide useful evidence but
were, nevertheless, excluded from our search. Fifthly, because the
ACT-ICU and RETURN were the most cited original studies, their
results have had a great impact on this umbrella review, whereas
other studies received less attention. Finally, due to the umbrella
review design adopted herein, a risk exists that missing data or mis-
takes made by previous research have been brought forward in our
analysis.
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6.1 | Recommendations, implications for practice
and future research

In clinical practice and future research, implementation strategies
should be carefully considered when developing interventions to
support ICU patients' cognitive function. A recent review described
the implementation strategies of different care bundles in the ICU
and found that these strategies typically lacked structure and relied
on simple strategies such as conducting educational meetings.’!
Specific implementation strategies or frameworks may be used, for
example, the Expert Recommendations for Implementing Change
(ERIC)*? or the context and implementation of complex interven-
tions (CICI).>®

In clinical practice, a need exists to direct attention towards
rehabilitation of patients' cognition. Thus, activities to stimulate
and maintain cognitive function should be initiated as soon as pos-
sible, and the time point at which the patient regains conscious-
ness is pivotal in this context. Such activities may be related to
delirium prevention, that is, the ABCDEF bundle®*>> or early reha-

bilitation in general.>¢>”

7 | CONCLUSION

Even though several interventions to support patients' cognitive reha-
bilitation during their critical care pathway were identified in this
umbrella review, it remains impossible to draw final conclusions as to
which type of intervention is most supportive or effective. Further-
more, no recommendations can be made on the optimal timing for
intervention delivery considering the entire complex and multifaceted
patient trajectory from ICU admission to home. Researchers and
clinicians developing and implementing cognitive rehabilitation
measures should consider designing individualized, multicomponent

interventions.
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