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Non-pharmacological interventions for
delirium in critically ill children: a

scoping review
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Jan Kottner ®

ABSTRACT

Objectives Delirium is one of the most common forms
of acute cerebral dysfunction in critically ill children,
leading to increased morbidity and mortality. The

aim was to identify studies describing or evaluating
non-pharmacological interventions to prevent or treat
paediatric delirium.

Design Scoping review.

Data sources Searches were performed in Medline,
CINAHL, Cochrane Library, Ovid (Journals), EMBASE and
Web of Science from January 2000 to April 2023. A hand
search and update were conducted on 01 June 2024.
Eligibility criteria for selecting studies We
included studies involving critically ill children (0-18
years) in intensive care settings that examined non-
pharmacological interventions for the prevention

or treatment of paediatric delirium. Only empirical
studies and reviews with transparent methodology
were considered.

Data extraction and synthesis Title and abstract
screening and full-text review of articles were
conducted by two reviewers based on prespecified
inclusion criteria. Two reviewers extracted relevant
information from the included studies in tabular form.
Extracted variables included publication year, title,
author(s), country, setting, population and age, design,
sample size, intervention components, outcome(s) and
findings.

Results Nine studies were included. In total, 16 different
intervention components were identified. The most
frequently reported components for preventing and
treating paediatric delirium were promoting mobilisation,
encouraging family presence and involvement, improving
sleep, and standardised instruments or checklists for
underlying aetiology. Most intervention studies were
before-and-after studies; overall, seven different outcomes
were used. Study results regarding the effects of delirium
were inconsistent.

Conclusions Various non-pharmacological
interventions are currently described to mitigate
paediatric delirium, but the underlying evidence is
limited. High-quality intervention research using
relevant and comparable outcomes is needed

to evaluate the effect of non-pharmacological
interventions. Despite employing a comprehensive
search strategy, we must consider the possibility that
relevant articles were overlooked.

,1 Natascha-Elisabeth Denninger

2% Antje Tannen ©

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This scoping review was conducted according to
the methodological guidance of the Joanna Briggs
Institute.

= Preferred Reporting Items for Systematic Reviews
and Meta-Analyses extension for Scoping Reviews
guidelines were followed with a preregistered study
protocol.

= A comprehensive search in six databases and ci-
tation tracking without language restrictions was
performed.

= No formal risk of bias was performed.

INTRODUCTION

Delirium is a neurocognitive disorder char-
acterised by a sudden change in attention,
cognition, and awareness caused by under-
lying medical conditions or treatments.'™ It is
associated with negative treatment outcomes
and poor prognosis. Delirium typically
develops rapidly, within hours to days.” It can
be classified into hypoactive, hyperactive or
mixed forms. Symptoms may include restless-
ness, agitation, somnolence and psychomotor
retardation, which can vary throughout the
day.' ° Hypoactive and mixed delirium are
the most common forms and typically last
several days.”® Paediatric delirium varies
widely depending on the type and setting,
ranging from 17% to 81%.""" It is associated
with increased mortality in children' ' and
can have long-term consequences, affecting
cognitive and functional development.'
Delirium is a common challenge in paediatric
and neonatal intensive care units (PICU/
NICU)."” Therefore, preventing delirium in
critically ill children is essential.

Several studies have shown that the risk of
developing delirium in critically ill children
increases when certain conditions apply.
These conditions can be disease-related
factors (like mechanical ventilation, the use
of benzodiazepines, and anticholinergics),
patientrelated factors (like developmental
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delay, age below 2 years, etc.) or environmental factors
(Iength of intensive care unit (ICU) stay).14 15 Screening
tools like the Cornell Assessment of Paediatric Delirium
(CAPD) and assessment tools like the Paediatric Confu-
sion Assessment Method-intensive care unit (pCAM-ICU)
may help to identify delirium in children."®

In addition to pharmacological approaches (e.g.,
symptom severity control),*'” non-pharmacological inter-
ventions are recommended for preventing and treating
delirium, as they mainly target the underlying precip-
itating risk factors.'”® Similar to adults,” ** combining
several non-pharmacological interventions into a bundle
may help to reduce the incidence of delirium in critically
ill children in the PICU or NICU.*'"* The interventions
should be tailored to the child’s stage of development
and age.**

In recent years, the ABCDEF bundle (Assess, prevent
and manage pain, Both spontaneous awakening trials
and spontaneous breathing trials, Choice of analgesia
and sedation, Delirium: assess, prevent and manage,
Early mobility and exercise, and Family engagement and
empowerment) has emerged as a structured approach
in intensive care settings to manage delirium. This
framework, originally developed for adults, is now being
adapted within paediatric and neonatal care settings.”’

Intervention bundles for delirium prevention are
considered complex interventions. This complexityis chal-
lenging in terms of investigating overall effectiveness and
the specific impact of individual components.*® Although
reviews about paediatric delirium have been published,
a systematic overview focussing on non-pharmacological
interventions for critically ill children in PICU is lacking
so far.*?”# This is urgently needed to describe the current
state of evidence by identifying relevant interventions,
outcomes and study designs to identify possible evidence
gaps and research needs. Therefore, this review aims to
map the current evidence on non-pharmacological inter-
ventions for delirium prevention and treatment in paedi-
atric patients. Specifically, the following review question
was developed: which non-pharmacological interventions
have been used to prevent and treat delirium in PICUs/
NICUs, and what effects have been described?

METHODS

A scoping review (ScR) was conducted according to the
methodological guidance of the Joanna Briggs Insti-
tute.? ScRs are useful to map the breadth and nature
of existing evidence without evaluating the quality of
evidence. The manuscript is structured according to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses extension for Scoping Reviews checklist.”

Patient and public involvement

Patients and/or the public were not involved in this
research’s design, conduct, reporting or dissemination
plans.

Protocol and registration
A protocol was published a priori, and no changes were
made.”!

Eligibility criteria

The following inclusion criteria were applied: (i) child
or adolescent populations, 0-18 years with critical illness;
(ii) any non-pharmacological interventions to prevent
or treat paediatric delirium; (iii) PICUs and NICUs and
(iv) studies providing empirical data or reviews having
clear review questions, using transparent methods and
reporting. No language restrictions were applied. Sources
of unpublished studies, grey, and other types of literature
were excluded.” Studies were excluded if they focused
primarily on adult populations or if data for paediatric
patients could not be clearly disaggregated. In cases
where studies included mixed-age populations (eg, adults
and children), only those that provided separate analyses
or clearly reported findings for the paediatric subgroup
were included. Similarly, studies covering both neonates
and older children were included if the population fell
within the age range and the results were reported in an
age-differentiated manner or applicable to the full paedi-
atric spectrum. If no clear separation of age-specific data
was possible, such studies were excluded to maintain
population specificity.

Interventions were defined as any non-pharmacological
activity being used to prevent or manage delirium in
critically ill children in NICU and PICU settings. This
includes a wide range of strategies, such as educational
programmes, behavioural and environmental modifica-
tions, as well as organisational changes and specific proto-
cols aimed at minimising the risk of delirium or mitigating
its effects. This includes individual-related interventions
(e.g., reorientation, mobilisation) and environment-
related (ward-wide) interventions (e.g., daily structure,
environmental adaptation).

Information sources

In April 2023, the databases Medline via PubMed,
CINAHL via EBSCOHost, Cochrane Library, Journals@
Ovid, EMBASE via Ovid and Web of Science Core Collec-
tion were searched. The search period was between
January 2000 and April 2023. Additionally, backward
citation searching was conducted via Web of Science by
reviewing the reference lists of included full-text articles
to identify any additional relevant literature. Further-
more, forward citation tracking was conducted in
January 2024 to identify any pertinent additional publi-
cations by tracking articles that cited any of the full texts
included up to that date. In June 2024, a focused search
update was conducted by MZ in Medline via PubMed,
as all previously included studies were indexed in this
database. This targeted approach was considered suffi-
cient to identify newly published literature relevant to
the review.
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Search

The search strategy for this ScR was developed by experi-
enced researchers with expertise in conducting systematic
reviews, creating search strategies and based on previous
studies. The search strategies for the individual data-
bases are shown in online supplemental Appendix 1. The
search terms were translated for each database supported
by Systematic Review—Accelerator.™

Selection of the source of evidence

MZ performed the searches across all databases. Two
reviewers (MZ and ND) independently screened titles,
abstracts, and full texts. All retrieved resources were
imported into EndNote V.20.2.1/30 November 2021, for
Windows (Clarivate Analytics, PA, USA), and duplicates
or retracted references were removed. The screening
process was facilitated by using RAYYAN.* Any disagree-
ments between MZ and ND during each stage of the selec-
tion process were resolved through discussion or with a
third reviewer of the author team.

Data charting process and data items

Two reviewers (ND/MZ) extracted the data. Data
extraction included general information, such as aim,
design, population, sample size, a description of the inter-
ventions, and details about the outcomes and results.’!

Critical appraisal of individual sources of evidence
Critical appraisal was not conducted.

Synthesis of results

The extracted data are presented in tabular and narra-
tive form. A detailed results mapping was conducted,
including a tabular representation of the study character-
istics, outcomes, and interventions. To ensure systematic
descriptions, the intervention components were catego-
rised according to the ABCDEF bundle,” a comprehen-
sive set of evidence-based practices aimed at improving
outcomes for critically ill paediatric patients. Addition-
ally, the components were aligned with the three domains
proposed for non-pharmacological delirium manage-
ment bundles in PICU patients, as proposed by Stenkjer
et al** We also distinguished between individual-related
and environment-related interventions.

RESULTS

Selection of sources of evidence

After deduplication, removal of retracted references or
otherreasons, 4896 records were screened. After screening
of titles and abstracts, 4822 references were excluded, and
68 were read in full text. Three additional references were
identified from citation searching. Finally, nine primary
research articles” ™ **% were included. The flowchart
of the search and screening process is shown in Figure 1.
The update has not produced any further results.

Characteristics of sources of evidence
Detailed descriptions of the included studies are
provided in online supplemental Appendix 2-4. The

[ Identification of studies via databases and registers ] [ Identification of studies via other methods ]
Records identified from: Records removed before
< Medline (n = 1464) sc""l’:f””l’,g- e records removed
= Cinahl (n = 4334) g e emave Records identified from:
2 EMBASE (n = 114) > Records marked as retracted Pubmed - Alerts (n = 5)
£ Web of Science (n = 64) co0ras markec as retrac Citation searching (n = 4)
s f _ references (n = 9) 9
) Cochrane Library (n = 241)
2 Journals@Ovid {n = 31) Records removed for other
(n = 6248) reasons (e.g. publication
before 2000) (n = 470)
S *
Records screened Records excluded
—>
(n = 4896) (n =4822)
l v
Reports sought for retrieval .| Reports not retrieved Reports sought for retrieval »| Reports not retrieved
=y (n=74) "] (n=6) (n=9) (n=0)
§
I !
(%]
Reports assessed for eligibility »| Reports excluded (n = 62): Reports assessed for eligibility > Reports excluded:
(n=68) Wrong population (n = 8) (n=9) (n=6)
Wrong outcome (n = 9)
Publication type (n = 34)
Other/ No interventions
(n=11)
—
o
°
3
3 Reports (n = 9) <
E Reports (n = 3)
—

Figure 1 Preferred Reporting ltems for Systematic Reviews and Meta-Analyses flowchart.

Zilezinski M, et al. BMJ Open 2025;15:6094529. doi:10.1136/bmjopen-2024-094529

‘saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq paloalold
" 1leyuy-ussyoes g1n e §zoz ‘T 4890100 uo /wod fwg-uadolwg//:dily woly papeojumoq "GZ0Z 18qualdas g uo 6Z5760-720z-uadolwa/oeTT 0T se paysiignd 1siiy :uado NG


https://dx.doi.org/10.1136/bmjopen-2024-094529
https://dx.doi.org/10.1136/bmjopen-2024-094529
http://bmjopen.bmj.com/

main characteristics of the included studies is described
in Table 1.

Six of the nine studies are intervention studies
designed as before-and-after or quality improvement
projects, which evaluated the effect of implementing
non-pharmacologic interventions on the occurrence of
paediatric delirium.*™***% % Three were observational
studies.” % %" Most studies were monocentric,m’% 94-58
and one study was multicentric.”> One study focused on
improving early mobilisation and its effect on delirium.”
One study focused on the feasibility and safety of a PICU
bundle,” and the other™ determined the frequency and
risk factors of paediatric delirium. One observational
study assessed the occurrence of delirium following the
PICU Liberation ABCDEF bundle utilisation.*

The included studies reported different clinical and
implementation outcomes. A variety of outcomes were
measured across the included studies, with delirium occur-
rence (n=9) being the most commonly reported. Other
frequently assessed outcomes included delirium duration
(n=3), time to delirium onset (n=2), and adherence to
delirium screening (n=3). Less commonly reported were
delirium type, recurrent delirium and delirium severity
scores, each measured in only one study. The measured
outcome variables of paediatric delirium are provided in
online supplemental Appendix 5. All included studies
used standardised outcome measurement instruments,
particularly CAPD.* Michel et af* and Adel et af” used
the Sophia Observation Withdrawal Symptoms Scale
for Paediatric Delirium.* Lin et a/ decided to leave
the choice of outcome measurement instruments to the
discretion of each centre, for example, the CAPD¥ or
pCAM-ICU.'

Results of individual sources of evidence

Delirium prevention included various interventions
involving multiple components administered in bundles,
encompassing delirium prevention, and
treatment. In total, nine individual multicomponent
intervention bundles were identified. The review iden-
tified a broad range of non-pharmacological interven-
tion components used across studies, with considerable
variability in their composition and implementation.
The most frequently reported strategies included the
use of standardised instruments or checklists for under-
lying aetiology (n=9), mobilisation (n=7), involvement
of relatives (n=7), sleep enhancement (n=7), and (re)
orientation and day structuring (each n=6). Additional
commonly applied components involved staff educa-
tion, environmental adaptations, and analgesia/seda-
tion protocols. A detailed description of the individual
interventions and components is shown in online supple-
mental Appendix 4. A basic distinction was made between
individual-related (eg, reorientation or mobilisation) and
environmentrelated (eg, daily structure, environmental
adaptation) interventions. Then, the structured frame-
works (ABCDEF bundle,? and Stenkjaer et?* al. domains)

screening,

were applied. The categorisation of components for a
systematic description is shown in table 2.

Mobilisation, involvement of relatives, sleep enhance-
ment and the use of standardised instruments or check-
lists for underlying aetiology were activities that were most
often part of the multicomponent interventions. Michel
et al developed and tested the most extensive multicom-
ponent intervention.” The effects of the included studies
were heterogeneous and depended on the outcomes and
how they were defined (see online supplemental appen-
dices). Only one of the included studies presented a
decreased delirium occurrence and a significant decline
in delirium cases.”’ The other studies did not demonstrate
a significant effect or association with delirium occur-
rence. ® %373 However, in a subgroup of patients with
cardiovascular problems, patients with surgical treatment
and those of a young age, positive effects regarding the
occurrence or duration of delirium were reported.”” *
Yontem et al described that a psychosocial intervention
was associated with a lower likelihood of delirium devel-
opment, and the number of days in the PICU was associ-
ated with increasing odds of delirium.”® Franken et af*’
and Di Nardo et a* did not report any information on
delirium occurrence in their studies.

Synthesis of results

The study designs, samples, and reported effects of the
included studies were heterogeneous. Seven different
non-comparable outcomes (eg, delirium occurrence,
duration, and adherence to screening) were measured.
Nine non-pharmacological intervention bundles with
varying components (eg, mobilisation, involvement of
relatives, sleep enhancement, etc) were used in different
combinations. Individual intervention descriptions are
not comparable. For example, the intervention sleep
enhancement includes activities such as decreasing light
at night or reducing noise, or it can also include a specific
sleep protocol. Study results regarding delirium preven-
tion effects (eg, delirium occurrence) were inconsistent,
and the subgroup analysis provides an initial indication of
a possible positive impact.

DISCUSSION

Summary of evidence

The review results indicate that many different interven-
tion components are used as part of delirium prevention
bundles in the ICU setting. Overall, the reported inter-
vention components address precipitating delirium risk
factors, which are similar to those in adults.”®  Note-
worthy is that the interventions should be tailored to the
child’s stage of development and age,** which is different
to adult delirium and will make it difficult to develop
standardised protocols for delirium care. Overall, find-
ings suggest that preventive interventions in adult care
may be used to guide paediatric delirium prevention in
the ICU." * This is also supported by the aetiology of
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Table 2 Assignment of the intervention components according to the ABCDEF bundle and the domains described by

Stenkjaer et al

Components of intervention bundles

Lin et ai*®

Stenkjaer et al**

Standardised instruments/checklist for underlying aetiology

Mobilisation

Involvement of relatives

Sleep enhancement

(Re)orientation

Day structuring

Staff education

Environmental adaptations —personal ltems
Analgesia and/or sedation protocol

Provision of aids

Environmental adaptations—general
Environmental adaptations —watch television
Activities and/or cognition

Environmental adaptations—decorate room with familiar
pictures

Environmental adaptations—digital devices
Medical team surveillance of lines, catheters and restraints

Analgesia/comfort and consciousness
assessment

Early mobilisation

/

Physical activity

Family engagement Cognition
Comfort and consciousness assessment Sleep
Delirium Cognition
Delirium Sleep
Delirium /

Delirium Cognition
Analgesia/comfort and consciousness Sleep

assessment

Delirium Physical activity
Delirium Cognition
Delirium Cognition
Delirium Cognition
Family engagement Cognition
Delirium Cognition
Delirium /

ABCDEF, Assess, prevent and manage pain, Both spontaneous awakening trials and spontaneous breathing trials, Choice of analgesia and
sedation, Delirium: assess, prevent and manage, Early mobility and exercise, and Family engagement and empowerment.

delirium in children, which is similar to that of adult
patients.41

Another key finding is that the interventions described
and tested in the included studies are often poorly
defined. Their composition, delivery, and intensity varied
considerably, and the descriptions often lacked sufficient
detail to allow replication or comparison. This lack of stan-
dardisation hampers not only the synthesis of evidence
but also the practical implementation of these interven-
tions in clinical settings. To address this, we recommend
categorising individual intervention components using
established methodological frameworks (see online
supplemental Appendix 4).** * During data extraction,
defining the interventions proved to be challenging due
to inconsistent or incomplete reporting. A more rigorous
and transparent use of reporting guidelines, such as the
Template for Intervention Description and Replication
(TIDieR) checklist," is essential to improve the clarity,
reproducibility and transferability of future interventions.
Without well-defined descriptions, it remains unclear
which elements drive the observed effects, limiting the
development of targeted and effective strategies for paedi-
atric delirium prevention. In addition, future studies may
consider aligning their intervention descriptions with
emerging frameworks such as the one proposed by Sten-
kjaer et al, which encompasses three domains: cognition,
sleep, and physical activity.**

Currently, there is limited focus on preventing and
treating delirium in the PICU.*™ We were unable to
identify any empirical evidence in the NICU setting.
The literature mainly consists of case reports‘lg'45 and is
limited in general.* In addition, critical research ques-
tions remain unanswered, such as what distinguishes the
research on paediatric/neonatal delirium from delirium
in adults or what interventions are most effective. No
randomised controlled trials have been conducted,
unlike delirium trials in adults.* *' The studies have an
interventional character, but the frequently chosen
before-and-after approach harbours the potential for
bias. The objectives and designs of future studies must
be improved. However, because of the complex nature
of delirium in critically ill children, the question can
be discussed: to what extent are randomised controlled
trials possible or needed, and should we focus on hybrid
implementation studies instead?’® Given the complex
nature of delirium in critically ill children, the question
arises as to whether randomised controlled trials, as the
preferred study design, are truly sufficient or whether
complementary approaches, such as hybrid implementa-
tion studies,*™™ qualitative research or mixed-methods
designs should receive greater consideration. While
randomised controlled trials continue to be regarded
as the gold standard for evaluating the effectiveness of
interventions,” they often face significant challenges
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in the context of paediatric intensive care and complex
interventions. Complex research questions, such as those
associated with delirium interventions, require a deeper
understanding of practical implementation, contextual
factors, and mechanisms of action, insights that can
be particularly well captured through mixed-methods
designs.* * Against this backdrop, hybrid study designs
that evaluate clinical effectiveness and implementation
simultaneously may represent an alternative. Further-
more, unlike delirium in adults, there is no harmonised
set of outcomes for interventional studies; thus, outcome
comparability is limited.”" This is reflected in the included
studies, in which the definitions and understanding
of the outcomes were very heterogenous. In addition
to effectiveness outcomes, process outcomes were also
addressed (eg, adherence to delirium screening), and it
is well known that a relationship between processes and
outcomes cannot always be assumed.” It is also unclear
whether the Diagnostic and Statistical Manual of Mental
Disorders—V criteria are applicable to paediatric and
neonatal delirium based on how the included studies
defined paediatric delirium.* The CAPD is not validated
for infants younger than 37 weeks corrected gestational
age, and the pCAM-ICU is validated for patients aged 6
months to 5 years. We did not limit our review based on
the validation status of these tools. Consequently, we have
included all reported data to provide a comprehensive
overview of the existing literature.

Given the severe consequences of delirium and the
current limitations in population-specific insights, there is
a critical need for well planned, conducted, and reported
trials. Future research should employ standardised inter-
vention bundles that consider population-specific charac-
teristics and focus on relevant high-priority outcomes to
demonstrate their effectiveness. The findings from Stenk-
jaer et al,** along with the insights from this review, could
be used to develop an effective intervention bundle that
aligns with the recommendations of the MRC framework
for complex interventions.*®

Limitations

Despite employing a comprehensive search strategy,
there is the possibility that relevant articles were over-
looked. No formal risk of bias was performed. The update
was made only in Medline. This might have introduced
bias, because other studies meeting the eligibility criteria
might have been missed. The quality of evidence was not
assessed.

CONCLUSIONS

Various non-pharmacological intervention bundles are
used to prevent or treat paediatric delirium. Due to the
limited number of clinical trials available, along with high
heterogeneity and inconsistency in outcomes, measure-
ment instruments and description of the bundles, it
seems to be impossible to identify effective interventions.
The adoption and adaptation of delirium prevention

interventions from adult settings might be a starting point
for developing evidence-based strategies in critically ill
children. However, it is crucial to adapt these interven-
tions with consideration of the child’s age and individual
developmental stage. Due to the high occurrence of
delirium in the PICU/ NICU* "% and the negative conse-

1111 .
quences, % as well as the current neglect of interven-

tions to prevent or reduce delirium, there is a need to
identify and subsequently develop non-pharmacological
interventions and provide evidence of their effects. As we
focused explicitly on the ICU settings, our findings only
reflect the current evidence within this specific context.
Therefore, the generalisability of our findings to other
paediatric care settings, for example, the emergence of
delirium, is limited.?’
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