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ABSTRACT

Introduction Delirium is a common and serious condition
that frequently affects patients in the intensive care

unit (ICU). It is characterised by an acute disturbance in
cognition, attention and awareness that develops over

a short period of time and tends to fluctuate in severity.
Patients with ICU delirium (ICUD) may experience
confusion, disorientation, difficulty focusing and perceptual
disturbances such as hallucinations or delusions. The
prevalence of ICUD is high, with estimates suggesting that
it can affect up to 70% of ICU patients. The development
of ICUD is associated with several adverse outcomes,
including prolonged ICU and hospital stays, increased
healthcare costs, higher mortality rates and an increased
risk of long-term cognitive impairment, including dementia.
It is unclear which components should be included in

a complex intervention to prevent and manage ICUD.
Furthermore, we need to understand how the different
components have been implemented and their impact on
clinical practice.

Methods and analysis The review will be reported
according to the Preferred Reporting Items for Systematic
reviews and Meta-Analysis Protocols (PRISMA-P) and

the enhancing transparency in reporting the synthesis of
qualitative research (ENTREQ) reporting recommendations.
We will perform systematic searches to identify relevant
interventions and implementation strategies for the
prevention or management of ICUD. We will assess primary
research, service evaluations and audits for the use of the
Standards for QUality Improvement Reporting Excellence
(SQUIRE) as a checklist for quality improvement in
healthcare. We will extract both qualitative and quantitative
data and assess study quality using the Critical Appraisal
Skills Programme (CASP) tool. Our findings will be
synthesised using a best-fit framework synthesis mapped
against the Theoretical Domains Framework (TDF). Our
Patient and Public Involvement (PPI) group will contribute
to the development of review processes such as the
research question and methodology and will help to
evaluate which outcomes are most important.

Ethics and dissemination No ethical approval is required
for this study. The results of this systematic review of
implementation strategies will be disseminated through
peer-reviewed publications and conferences. They will also
form part of an evidence map and logic model for factors
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= The study employs a mixed methods systemat-
ic review incorporating qualitative data using the
Theoretical Domains Framework and intervention
components from previous quantitative overviews,
allowing for a holistic understanding of implemen-
tation factors.

= The study protocol outlines a comprehensive search
approach including multiple databases, CLUSTER
searches for associated qualitative studies, and
implementation-specific search filters.

= Quality assurance processes include dual indepen-
dent reviewer screening, data extraction, and qual-
ity assessment using recognised appraisal tools,
enhancing the reliability of review findings.

= Patient and Public Involvement (PPI) is incorporat-
ed throughout the review process, contributing to
the research question, methodology and outcome
prioritisation, which strengthens relevance and
applicability.

= Limited language and geographical scope: The re-
view is restricted to English-language publications
and studies from healthcare systems comparable to
the UK (US, Canada, Australia, New Zealand and the
European Union), potentially missing relevant imple-
mentation experiences from other contexts.

that can improve the implementation of strategies for
prevention, identification and management of ICUD.
PROSPERO registration number CRD42024537313.

INTRODUCTION

Description of the condition

Intensive care unit delirium (ICUD) is a prev-
alent and serious form of acute brain dysfunc-
tion, affecting up to 70% of patients admitted
to intensive care.! In the UK, it is estimated
that over 171000 ICU patients experience
delirium each year.1 2 However, this figure
may be an underestimation due to limitations
in current diagnostic tools. The incidence of
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ICUD is expected to rise as the population ages and more
individuals with multiple comorbidities require intensive
care.

Patients who experience ICUD suffer from cognitive
impairments, including difficulty thinking clearly, main-
taining attention and comprehending their surround-
ings. They may also experience perceptual disturbances,
such as hallucinations or delusions, which can be highly
distressing for both patients and their loved ones.
Many factors contribute to the likelihood of developing
delirium, including the underlying illness, pre-existing
comorbidities, medications used in the ICU (eg, sedatives
and analgesics), infections, severe pain, impaired cere-
bral oxygen utilisation and withdrawal from substances
like alcohol and nicotine.

The occurrence of ICUD has significant consequences,
including prolonged ICU and hospital stays, with an HR
for discharge of 0.65 (95% CI 0.55, 0.76).® This extended
length of stay translates to increased healthcare costs, esti-
mated at around £13000 per hospital stay.* > Moreover,
ICUD is associated with higher mortality rates’® and an
increased risk of long-term cognitive impairment.”®

Recognising the importance of addressing ICUD,
various healthcare organisations have prioritised this
issue. Assessing patients for delirium was identified as
an unmet need in the UK Department of Health and
Social Care’s Dementia 2020 Challenge.” Additionally,
the National Institute for Health and Care Excellence
(NICE) and the Royal College of Physicians have listed
ICUD as a high-priority research area.'’ Furthermore, the
James Lind Alliance’s Intensive Care Priority Setting Part-
nership, which includes input from patients, families, and
healthcare professionals, has ranked ICUD among its top
three priorities.'' Given the significant impact of ICUD
on patient outcomes and healthcare systems, efforts to
prevent its occurrence and minimise its duration are
crucial.

Interventions used to prevent and treat ICUD

Both pharmacological and non-pharmacological inter-
ventions have been used to prevent and manage ICUD.
Pharmacological interventions may include avoidance of
benzodiazepines, use of dexmedetomidine for sedation,12
antipsychotics'® and melatonin.'* Non-pharmacological
interventions may include repeated reorientation of
patients, spontaneous awakening trials, sleep protocols
and use of a scheduled pain management tool. The
optimal intervention is likely to include multiple compo-
nents, although these have not been adequately defined
and agreed by clinicians. The ABCDEF bundle" devel-
oped and promoted by the US Society of Critical Care
Medicine (SCCM) is one example of a defined complex
intervention. It has been found to improve mortality,
ICU and hospital stays,'® but barriers to its implementa-
tion include, for example, patient instability and safety
concerns, increased workload, lack of staff’s knowledge,
lack of clinician engagement because of perceived lack
of efficacy, staff safety concerns, unclear protocol criteria,

overly complex protocols and lack of coordination
among interprofessional care teams.'” ** Implementation
is a complex process that is often hindered by individual-
level barriers, organisational-level barriers and system-
level barriers."

Why it is important to do this review

To adequately design an effective complex intervention,
we need to gather information about the interventions
(investigated as part of a separate review,”’ PROSPERO:
CRD42024537313) and their implementation. Imple-
mentation strategies have been investigated in a previous
review; however, this”! did not include qualitative
evidence or focus on barriers and facilitators to imple-
mentation. We need to understand what factors affect
how these interventions are implemented so that we can
design a complex intervention that is not only effective at
preventing and managing ICUD in a research context
but can also be implemented successfully and sustained
in UK healthcare practice. This mixed methods review
will consider how interventions to prevent and manage
delirium in the ICU have been implemented and identify
the barriers and facilitators to do so.

Research question
What are the barriers and facilitators to implementing

interventions (single or bundles of care) to prevent and
manage ICUD?

Objectives

1. To describe how interventions to prevent and manage
ICUD have been implemented.

2. To identify the factors that influence implementation
and their impact on clinical practice.

METHODS AND ANALYSIS

Design

A mixed methods systematic review of implementation
strategies for interventions to prevent or manage ICUD,
following guidance for best practice from mixed methods
reviews and systematic reviews of qualitative evidence.?
Subsequent reporting of the review will be guided by
Preferred Reporting Items for Systematic reviews and
Meta-Analysis Protocols (PRISMA-P) 2015 statement®
and enhancing transparency in reporting the synthesis of
qualitative research (ENTREQ) # recommendations.

Patient and public involvement

Our Patient and Public Involvement (PPI) group will
contribute to the development of review processes
such as the research question, methodology, and which
outcomes are most important from the patient and carer
perspective.

Inclusion criteria

Population and context

We will include studies that report on critically ill adults
(aged =18 years). We define critically ill patients as those
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treated in a critical care or ICU of any specialty (eg,
burn, cardiac, medical, surgical and trauma) or high
dependency unit (HDU). We will exclude those studies
conducted in other intermediate care units (eg, coronary
care units and respiratory high-care units).

Phenomena of interest

We will consider studies that investigate the implemen-
tation of the interventions (pharmacological or non-
pharmacological) to prevent or manage ICUD. This may
include single interventions, care packages/bundles or
service interventions. Similar interventions may be used
to both prevent delirium and manage delirium (as part
of secondary prevention) once it has occurred. A list of
candidate interventions will be generated through system-
atic searches and our meta-review of both pharmacolog-
ical and non-pharmacological interventions. Because we
want to identify all the evidence and review it holistically,
we will include both types of interventions, but we will
distinguish between preventative and management inter-
ventions where possible.

Types of studies

This review will consider quantitative, qualitative and
mixed methods studies, including comparative and non-
comparative study designs (eg, controlled studies, cohort
studies and before-after studies), service evaluation and
audit. To be included in the review, a study will contain
a clear description of the implementation process (ie,
an explanation of what exactly was done to implement
it). Because the review will be used to guide implemen-
tation in the UK National Health Service (NHS), we will
only include contextually relevant studies. These include
studies from 2000 to the present day. Intensive care has
changed significantly since the year 2000. The number of
ICU beds has increased,” the staffing and technology have
improved and intensive care is now a stand-alone specialty
in the UK and internationally,®® with its own Faculty,
training programme and governance structures.”’ There-
fore, including studies of implementation earlier than this
may not be applicable to current UK healthcare practice.
We will only include studies with healthcare infrastructure
and culture comparable to the UK (US, Canada, Australia,
New Zealand and the European Union). Included studies
will be limited to English language publications.

Exclusion criteria

We will exclude studies focused on delirium related to
alcohol withdrawal and those solely on the validation of
delirium screening tools rather than their implementa-
tion. Reviews published since 2000 will be excluded but
will be checked for relevant included studies. Proto-
cols, conference abstracts, and proceedings will also be
excluded, as they are unlikely to provide sufficient detail
on implementation context and processes.

Search strategy
An information specialist, guided by expert clinicians,
prepared the search strategy (see online supplemental

file 1 for the full search strategies for all databases), and
conducted a series of searches for interventions and
implementation strategies: (1) combining intervention
label with a search filter of terms related to implemen-
tation and (2) CLUSTER searches for associated qualita-
tive and process evaluations for each intervention.”®* We
searched the following databases MEDLINE, EMBASE,
CINAHL, PsycINFO and Scopus. The literature searches
were conducted in September 2024.

Study selection

Following deduplication of search results, all identi-
fied citations will be imported into Rayyan.” Titles and
abstracts will then be screened by two independent
reviewers (from BK, KL] and AB) for assessment against
the eligibility criteria for the review. In addition to the
search criteria for contextually relevant evidence, the
study selection stage will involve applying geographical
limits to ensure retrieval of implementation experiences
from comparable health systems. Potentially relevant
studies will be retrieved in full text and assessed for eligi-
bility by two independent reviewers (from BK, KL], AB,
BG and MP). Reasons for exclusion of full text studies
that do not meet the inclusion criteria will be recorded
and reported in the systematic review. Any disagreements
that arise between the reviewers at each stage of the study
selection process will be resolved through discussion. The
results of the search will be reported in full in the final
review and presented in a PRISMA flow diagram.”

Assessment of study quality

Studies selected for retrieval will be checked by two inde-
pendent reviewers (from BK, KL] and AB) for method-
ological rigour based on the reporting, followed by critical
appraisal using the Critical Appraisal Skills Programme
(CASP) tool,” which consists of structured checklists
designed for different study types, including qualita-
tive research, randomised controlled trials and cohort
studies. Each checklist contains a series of questions
assessing methodological rigour, clarity of study objec-
tives, reliability of findings, and overall relevance to prac-
tice. The checklists are divided into three core sections
evaluating study validity, results and applicability, with an
additional section assessing methodological soundness
in updated versions. Rather than assigning numerical
scores, reviewers record responses as ‘Yes,” ‘No’ or ‘Can’t
tell,” with supporting prompts to highlight key issues for
consideration. Any disagreements that arise between the
reviewers will be resolved through discussion, or with a
third reviewer. The results of quality appraisal will be tabu-
lated and reported narratively. All studies, regardless of
the results of their methodological quality, will undergo
data extraction and synthesis, where possible.

Data extraction

Quantitative and qualitative data will be extracted
from studies included in the review by two indepen-
dent reviewers (BK and KLJ) using a customised data

Kundakci B, et al. BMJ Open 2025;15:6093338. doi:10.1136/bmjopen-2024-093338
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Open access

Table 1 Theoretical Domains Framework (TDF) domains

Domain Description

Knowledge Awareness of the existence of
something

Skills Ability or proficiency acquired through
practice

A coherent set of behaviours and
displayed personal qualities in a social
or work setting

Social/professional
role and identity

Beliefs about Acceptance of the truth, reality or

capabilities validity about an ability, talent or facility
that a person can put to constructive
use

Optimism The confidence that things will happen

for the best or that desired goals will
be attained

Acceptance of the truth, reality or
validity about outcomes of a behaviour
in a given situation

Beliefs about
conseqguences

Reinforcement Increasing the probability of a
response by arranging a dependent
relationship between the response and

a given stimulus

Intentions A conscious decision to perform a
behaviour or a resolve to act in a
certain way

Goals Mental representations of outcomes or

end states that an individual wants to
achieve

Memory, attention
and decision
processes

The ability to retain information,

focus selectively on aspects of the
environment and choose between two
or more alternatives

Environmental
context and
resources

Any circumstance of a person’s
situation or environment that
discourages or encourages the
development of skills and abilities,
independence, social competence and
adaptive behaviour

Those interpersonal processes that
can cause individuals to change their
thoughts, feelings or behaviours

Social influences

Emotion A complex reaction pattern, involving
experiential, behavioural and
physiological elements, by which the
individual attempts to deal with a
personally significant matter or event
Anything aimed at managing or
changing objectively observed or
measured actions

Behavioural
regulation

extraction form in Excel piloted on at least five studies.
The data extracted will include specific details about the
population studied, methods, phenomena of interest,
context and outcomes of relevance to the review ques-
tions, including outcomes for staff, patients and carers,
and costs to the health service.

Step 1 Identify clearly-formulated review question

N

(b) Identify relevant (“best fit”)
publications of frameworks,
conceptual models or theories

A

(b) Generate the a priori
framework from identified
publication(s) using thematic

Step 2 (a) Systematically identify
relevant primary research

studies
I_|

(a) Extract data on study
characteristics from

stop3 included studies and

appraise the quality of the analysis

studies |’—]

Code evidence from included studies against the a priori

framework
Step 4

Step 5 Create new themes by performing secondary thematic analysis
or thematic synthesis on any evidence that cannot be coded

against the framework

=

Step 6 Produce new framework composed of a priori and new themes

supported by the evidence

Revisit evidence to explore relationships between themes or
concepts, thus creating a model

Step 7
“Test” this synthesis and model by exploring the issues of
dissonance and the impact of variables such as quality

Figure 1 The seven stages of best-fit framework synthesis
(from Booth et al*® 2015).

Quantitative data will comprise of data-based outcomes
of descriptive and/or inferential statistical tests regarding
implementation. In addition, qualitative data will
comprise themes and subthemes with corresponding
quotes and will be assigned a level of credibility. Any
disagreements that arise between the reviewers will be
resolved through discussion, or with a third reviewer.

Data transformation

Quantitative data will be converted into ‘qualitised data’.
Quantitative data on intervention components will be
transformed into textual descriptions or narrative inter-
pretations that can be directly mapped to the elements
of the review question. This process involves converting
statistical results into thematic content that can be initially
coded against the Theoretical Domains Framework
(TDF), with any uncoded data being addressed through
inductive analysis.
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Initially themes will be coded against the TDFE.>* TDF is
an evidence-based framework used to identify influences
on healthcare professional behaviour related to imple-
mentation of evidence-based practices. It was developed
by synthesising 33 theories of behaviour and behaviour
change into 14 domains (table 1). This framework is
particularly useful for analysing barriers and facilitators
to implementation in healthcare settings.

Any data not coded by these themes will be coded
inductively. This will involve transformation into textual
descriptions or narrative interpretation of the quantita-
tive results so as to map directly to the elements of the
review question.

Data synthesis and integration

The review will bring together qualitative evidence from
the literature searches together with intervention compo-
nents identified from two companion overviews of phar-
macological and non-pharmacological interventions.*
The data will be brought together using the matrix
approach which is described by Candy™ according to the
guidance on integration from the Cochrane Qualitative
and Implementation Methods Group.™

We will use a bestfit framework synthesis® approach
that consists of seven stages (figure 1).

Data coding and analysis will be conducted by two
independent researchers (BK and KLJ) with expertise in
qualitative methods and implementation science. Each
coder will initially work separately to code both the trans-
formed quantitative data and qualitative data against the
TDEF. Weekly consensus meetings will be held to compare
coding decisions, resolve discrepancies through discus-
sion, and refine the coding framework. Where consensus
on coding cannot be reached a third senior researcher
(AB) will provide a summative judgement. For the induc-
tive phase of coding, the team will collaboratively develop
new categories through an iterative process as accommo-
dated by best fit framework synthesis, with all members
reviewing and validating the final thematic structure.
All coding decisions and framework refinements will be
documented in an audit trail to ensure transparency and
methodological rigour.

The TDF is an implementation framework that provides
a theoretical lens through which to view the cognitive,
affective, social and environmental influences on health-
care professional behaviour. Best fit framework synthesis
methods allow for the addition of an inductive stage,
generating new categories or subcategories that may be
specific to, or unique to, the context of our study. Best fit
framework synthesis methods engineer a distinct separa-
tion between the deductive coding phase and the subse-
quentinductive generation of new labels, allowing readers
to identify the unique aspects of the revised framework.
Identified barriers and facilitators will be categorised into
individual-level, ICU-level and resource-level domains.
Where possible, we will explore interactions between
different levels of barriers and facilitators.

We will provide full details of intervention components
to allow transparent identification of heterogeneity of
interventions. We will not be pursuing individual meta-
regression of components because this does not allow for
synergistic effects from multiple compatible components.

The synthesis will form the basis for an evidence map
and logic model for factors contributing to the imple-
mentation of interventions to prevent and manage ICUD.

Stakeholder and PPI review

We have assembled an expert panel of stakeholders,
including PPI, intensive care, psychiatric, nursing, phys-
iotherapy and pharmacy clinicians, and researchers with
expertise in complex interventions, trial design, qual-
itative research, statistics, health-services research and
psychology to ensure we gather relevant data, identify all
implementation methods of the interventions to prevent
and manage delirium, and present our findings clearly
and comprehensibly.

ETHICS AND DISSEMINATION

No ethical approval is required for this study. The results
of this systematic review of implementation strategies will
be disseminated through peer-reviewed publications and
conferences. They will also form part of an evidence map
and logic model for factors that can improve the imple-
mentation of strategies for prevention, identification and
management of ICUD.
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