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ABSTRACT

Background Delirium is a neuropathological condition
that impairs cognitive performance, attention and
consciousness and can be potentially life-threatening.
Nursing home residents are particularly vulnerable to
developing delirium, but research thus far tends to focus
on the acute hospital setting. Healthcare professionals
(HCPs) working in nursing homes seem to be little aware
of delirium. To improve healthcare for affected or at-
risk individuals, increasing knowledge among HCPs is
highly relevant. Using the realist review method helps to
understand how and why an educational intervention for
HCPs on delirium in nursing homes works.

Methods and analysis In accordance with the Realist
And Meta-narrative Evidence Syntheses: Evolving
Standards publication standards for realist syntheses, the
review process will include the following five steps: (1)
search strategy and literature review; (2) study selection
and assessment; (3) data extraction; (4) data synthesis
and (5) development of an initial programme theory.

The literature search will be conducted in the databases
Medline (PubMed), CINAHL (Ebsco), Scopus, Web of
Science, GeroLit and Carelit. Additional focuses are on

snowballing techniques, hand research and grey literature.

Studies of any design will be included to develop the initial
programme theory. The literature will be selected by two
researchers independently. In addition, the experiences

of HCPs from nursing homes will be reflected in group
discussions. To this end, Context—-Mechanism—Outcome
configurations (CMOcs) will be established to develop an
initial programme theory.

Ethics and dissemination The results will be
disseminated within the scientific community. For

this purpose, presentations at scientific conferences

as well as publications in peer-reviewed journals are
scheduled. In the next step, the CMOcs could serve for
the development of a complex educational intervention

to increase the knowledge of HCPs on delirium in nursing
homes.

Registration details This protocol has been registered at
Open Science Framework (https://doi.org/10.17605/0SF.
10/HTFU4).
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= The realist review method fits perfectly for explain-
ing the context, mechanisms and outcomes of a
complex educational intervention.

= The Context—-Mechanism—Qutcome configurations
that are developed can provide valuable information
for the development of a complex educational inter-
vention to improve the delirium-specific knowledge
of healthcare professionals in nursing homes.

= The realist review approach provides enlightenment
rather than generalisability.

= Studies that are written in languages other than
German or English will not be integrated in the re-
alist review.

= For practical reasons and because of limited re-
sources, a full iterative process will not be possible,
while snowballing, hand research and checking for
grey literature as well as specific individual search-
es will supplement the initial search to ensure
resource-saving yet comprehensive information.

BACKGROUND

Delirium is a serious psychopathological
condition characterised by fluctuating
episodes of confusion that impair attention,
consciousness and cognitive performance.'
Causes for the development of delirium are
multifactorial and often related to an acute
illness such as urinary tract infection or a lack
of fluid or are triggered by the effects of phar-
macotherapy.” An acute episode of delirium
during hospitalisation is associated with an
increased risk of mortality.” Furthermore,
complications such as pressure sores, falls,
functional declines and prolonged hospital
stays may accompany delirium.*”

Delirium in nursing homes
While the focus of delirium-related research
tends to be on the acute clinical setting, such
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as intensive care units, where established best practice
models for delirium prevention have already been devel-
oped, the setting of nursing homes has received little
attention thus far.”” However, residents of nursing homes
are highly vulnerable to developing delirium due to
risk factors including advanced age, neurodegenerative
diseases such as dementia and polypharmacy.”? Nursing
homes in the present context are understood to be facil-
ities where persons of advanced age permanently live
and receive assistance with activities of daily living from
healthcare professionals (HCPs) such as nurses, assis-
tance professionals and physicians. This setting differs
from situations where persons receive support in their
original home through outpatient services and is, instead,
a place where on-site nursing support is available 24 hours
a day, 7days a week."”

In nursing homes, prevalence estimates of delirium
vary from 1.4% to 70.3%."" One possible reason for the
wide variations could be different study designs. While
some studies measure point prevalence, others measure
period prevalence. Furthermore, studies use different
diagnostic tools to determine the presence of delirium.
The lack of precision of the concept of ‘long-term care’
may be another reason for the differences in prevalence
estimates.'?

People with delirium may have hyperactive episodes,
such as restless behaviour and agitation, as well as hypo-
active episodes, characterised by insomnia and with-
drawal."” Clinically, the overall picture of delirium is
characterised by difficulty in distinguishing between
delirium, dementia or delirium superimposed on
dementia."* Tt has been described comprehensively
that after delirium, dementia can manifest for the first
time and that delirium can worsen existing dementia.'’
Therefore, in addition to individual complications, there
is also a large health economic burden associated with
the need for increased care of patients who may experi-
ence delirium.’

Based on these facts, it is of considerable importance
that HCPs caring for residents at risk of delirium in
nursing homes have adequate knowledge to help prevent
delirium at best, to detect it at an early stage, and to deal
with and treat it. However, existing research shows that
nursing staff have little knowledge about how to differ-
entiate delirium, dementia and delirium superimposed
on dementia.'® '” The results of studies indicate that
educational interventions for HCPs on delirium can have
positive effects on the frequency, duration and severity
of delirium episodes."® In addition, subjective workload
improves along with expertise and the ability to iden-
tify delirium.' * Hence, it is of great importance to
develop an educational intervention specifically for HCPs
working in nursing homes to improve their knowledge.
Those HCPs include nurses who are employed in nursing
homes as well as general practitioners/physicians in
private practice who care for residents in nursing homes
in the context of home visits. Such an intervention is also
recommended by international guidelines on delirium

such as the National Institute for Health and Care Excel-
lence Clinical Guideline 103.!

Educational interventions for delirium prevention, detection
and management

The development and implementation of such educa-
tional interventions, however, are highly complex.
This is also shown in a recent Cochrane review of non-
pharmacological interventions for the prevention of
delirium in institutional long-term care. The review
included three studies, one of which focused on an
educational intervention.® All three studies were charac-
terised by the authors as providing very low and moderate
evidence. The included study on an educational inter-
vention was a 16-month clusterrandomised controlled
feasibility trial in 14 care homes that reviewed the ‘Stop
Delirium!” educational intervention. In the intervention,
a delirium practitioner provided three learning sessions
and encouraged nursing staff to conduct delirium
prevention by screening residents at risk of delirium.
In addition, a delirium champion was to be selected for
each nursing home to reinforce delirium prevention
over the long term and working groups were formed to
develop learning materials and customise care pathways.
The control group performed care as usual. Ultimately,
no impact on the incidence and prevalence of delirium
could be demonstrated by ‘Stop Delirium!”.** Surprising
in this regard is the fact that studies have previously
been conducted to develop ‘Stop Delirium!"** and verify
its feasibility,” for delirium detection, prevention and
management which reported positive results. This under-
scores the multitude of variables involved in ensuring
the success of an educational intervention on delirium
and highlights the complexity of this. The authors of the
Cochrane review recommended further large-scale trials
of enhanced educational interventions to evaluate the
effects, including how and why educational interventions
work.*

Realist review methodology

There is increasing criticism that systematic reviews taking
a positivist philosophical approach fail to do justice to the
complexity of the real world.® #” Especially for complex
interventions, the realist review methodology is recom-
mended. Interventions are considered complex if they
depend on the behaviour of those who use them or on
those who developed the intervention, when they consist
of several components, or when different outcomes
occur.® According to the Medical Research Council,
educational interventions that serve to increase the knowl-
edge of HCPs are complex interventions.” An educa-
tional intervention also consists of different components
thatinteract with each other in complex, often non-linear
ways.” Therefore, using a realist review methodology will
help understand what underlying mechanisms are at
work when HCPs receive an educational intervention on
delirium in nursing homes and can account for the high
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context dependency when developing future educational
interventions with maximal effectiveness.

Project Delirium in nursing homes

This realist review is part of the project DeliA (Delir in
Altenpflegeeinrichtungen/Delirium in nursing homes;
funded by the Innovation Committee at the Federal Joint
Committee with the number 01VSF200003). One of the
aims of the project is to determine the prevalence of
delirium in nursing homes in Germany and the subtypes
of delirium by carrying out a (systematic) literature review
and an empirical prevalence study. Within another part
of the project, nurses and physicians, especially general
practitioners, will be interviewed to obtain knowledge
about current practices on the prevention, detection
and treatment of delirium. A further aim is the identifi-
cation of reasons why educational interventions focusing
on delirium in nursing homes work and for whom they
might work. In addition to capturing enabling factors,
this also includes capturing hindering factors for educa-
tional interventions. This aim will be addressed with the
realist review methodology in the present review. Ulti-
mately, an interdisciplinary and interactive educational
intervention on the topic of the diagnosis and treatment
of acute delirium in nursing homes will be developed to
train HCPs based on the previous results of the review and
interviews. Specifically, the DeliA Project is developing an
educational intervention that is delivered online, which
is referred to as technology-enhanced learning (TEL).
In this way, expertise can be provided to large groups
at low cost.”’ The TEL will be publicly available after
project completion so that it can be incorporated into the
curricula of universities, schools of health, education and
training institutions.

Philosophy and methodology of a realist review

While the positivist approach, which guides the func-
tioning of systematic reviews, is designed to evaluate the
effectiveness of an intervention in a quantitative way,
realism takes an explanatory approach.”’” The guiding
questions are as follows: How and why does an interven-
tion work, for whom does it work and under what circum-
stances does it work? (ie, ‘How does X lead to Y?’).* The
central assumption in realism is a stratified reality in
which levels do exist that can be observed and levels that
cannot be seen directly. However, these invisible levels are
no less real and also have implications for reality.”® Those
causal phenomena that cannot be observed are consid-
ered mechanisms in realism. Mechanisms are the result
of the resources offered by an intervention or programme
and the individual response of users within a context.”
Context is often referred to as the background of an inter-
vention or programme. For example, cultural norms or
experiences of the target group for which an intervention
was developed also cover political structures, geographical
locations or types of funding for the project.”* Context
can be explained as conditions that modify a mechanism
and influence the outcomes.” Outcomes are intended or

unified effects based on interactions between context and
mechanism, such as changed perspectives, resilience or
self-efficacy. The results are usually measurable and at the
level of behavioural or system change.*

Pawson and Tilley’” recommend Context-Mechanism—
Outcome configurations (CMOcs) to describe these
causal relationships and how an intervention works.
These CMOcs are meant to represent the patterns that
operate when a potential behaviour change of the target
group to a resource such as an educational programme
occurs, which is influenced by the surrounding context.”’
Typically, a realist review begins with an initial programme
theory that describes the relationships among contexts,
mechanisms and outcomes. This process usually involves
the use of existing theories from other disciplines. These
newly developed programme theories are then tested
against existing evidence and may then lead to testable
hypotheses that can be used to confirm or refine the initial
programme theory through the formation of CMOcs.”’

Applied to the present study, the realist logic suggests
that educational interventions on delirium bring certain
resources into a situation that elicit various possible
responses and reactions (also referred to as ‘arguments’)
from HCPs in nursing homes.

The outcome of the planned realist review will allow
us to develop hypotheses on how educational interven-
tions increase knowledge regarding the phenomenon of
delirium work for HCPs in nursing homes.

AIM

The aim of the present realist review is to understand how,
why and under what circumstances educational inter-
ventions improve knowledge about the phenomenon of
delirium in nursing homes among HCPs. As a result of
this study, we will present an initial programme theory on
educational interventions and how they work to reduce
delirium in nursing home residents.

OBJECTIVES

1. To review the literature to understand how and why
educational interventions on delirium-specific knowl-
edge of HCPs work in nursing homes.

2. To synthesise the results to develop an initial pro-
gramme theory for the effect of an educational inter-
vention for HCPs working in nursing homes.

METHODS

The protocol has been registered at Open Science Frame-
work (https://doi.org/10.17605/OSF.I0/HTFU4).
Because the review will follow the RAMESES (Realist And
Meta-narrative Evidence Syntheses: Evolving Standards)
guideline, the corresponding checklist will be used for
reporting.” The Preferred Reporting Items for System-
atic Review and Meta-Analysis Protocols checklist was used
additionally and can be found in the online supplemental
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Figure 1

appendix. Based on RAMESES, the following steps are
planned for the realist review: (1) search strategy and
literature review; (2) study selection and assessment; (3)
data extraction; (4) data synthesis and (5) development of
an initial programme theory. It is important to emphasise
that the process is not a linear path but, rather, an itera-
tive process. That means that the steps of the full review
process should be conducted several times to refine the
programme theory and reach theoretical saturation.
Due to limited resources, we will not conduct several full
theory iteration processes, but will aim for multiple itera-
tion cycles within the steps 3—4 (see figure 1).

Any changes that occur between the protocol and the
realist review will be mentioned in the publication of the
results.

Step 1: search strategy and literature review

To obtain a first broad overview, an exploratory, non-
systematic literature review will be conducted to search
for government statements and international guidelines
on delirium prevention, with a particular focus on educa-
tional interventions. A setting-independent search will
be carried out to develop more in-depth knowledge on
educational interventions to improve HCPs’ knowledge
regarding delirium. In addition, existing theories that
focus on the development of educational interventions
will be searched. As an example, the Predisposing, Rein-
forcing, and Enabling Constructs in Educational Diag-
nosis and Evaluation model can be cited here, which was
originally developed to address behaviour change in the
context of health promotion.™ This initial search of liter-
ature and existing theories aims to get an initial insight to
the topic of delirium-specific education while developing
a basis for discussion during the planned stakeholder
consultations. The stakeholder consultations will be
conducted to reflect the experiences of HCPs in nursing
homes related to delirium. Therefore, five to seven HCPs
(nurses, general practitioners/physicians in private prac-
tice) will be recruited through the authors’ networks with
expertise in the care of nursing home residents. Due to
the high presence of nurses in nursing home facilities in
Germany and the nearly exclusive contact of physicians
with residents through home visits, more nurses than

Stages of the realist review. CMOcs, Context-Mechanism-Outcome configurations.

physicians/general practitioners are included in the

exchange of experiences. Based on the results, further

discussions will be held within the research team.

A next step is a systematic literature review to look
for evidence that will serve as the basis of the initial
programme theory. In contrast to the search strategy
of traditional systematic reviews, the search in realist
synthesis does not aim to find every published paper that
addresses the topic, but focuses on theoretical saturation.
For the realist review, a comprehensive electronic litera-
ture search will be conducted in the relevant databases
Medline (PubMed), CINAHL (Ebsco), Scopus, Web of
Science, GeroLit and Carelit for literature that addresses
educational interventions intended to improve the knowl-
edge of HCPs working in nursing homes on the topic
of delirium. Further literature will be reviewed by hand
research as well as forward and backward citation tracking.
In addition, a targeted search will be conducted for grey
literature. For the systematic search, the three keyword
groups A=delirium, B=nursinghome and C=(educational)-
intervention will be linked using the Boolean operators OR
and AND. Indexable terms (eg, Medical Subject Head-
ings terms) will be used when possible. Search strategies
will be adapted to the different databases and attached
for transparency. The following inclusion criteria have
been formulated:

» (Educational)-interventions or multicomponent
interventions to improve delirium-specific knowl-
edge of HCPs (eg, nurses, assistance professionals,
physicians).

» International nursing home setting, including short-
term care and 24-hour care.

» Delirium in any form (according to the International
Statistical Classification of Diseases and Related Health
Problems 10th Revision* or Diagnostic and Statistical
Manual of Mental Disorders' classifications).

» German or English language.

» Studies of any design.

» Publications of any form (including grey literature).

Exclusion criteria are studies from the hospital,
hospice and outpatient settings as well as alcohol-induced
delirium.
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All included publications will be imported to the litera-
ture management program EndNote (www.endnote.de),
and duplicates will be removed.

Step 2: study selection and assessment

Two researchers will independently review the titles and

abstracts as well as the full texts of all identified publica-

tions. For this purpose, the included documents will be
exported to the program Rayyan (www.rayyan.ai) to iden-
tify, blinded to the two researchers, the studies that may
be included in the review. Disagreements between the
two reviewers will be discussed, and if consensus cannot
be reached, another researcher will be consulted. Subse-

quently, two researchers will describe transparently in a

flow chart why certain reviews are excluded.

The quality appraisal of realist methodology differs
substantially from quality appraisals in other system-
atic literature reviews. Because the realist review quality
appraisal does not hierarchise, the evidence and any
study types are included to design the programme theory.
To date, no established appraisal tools exist to assess the
quality of included studies in a realist review. We will use
a quality appraisal tool that was developed by experts.
The quality appraisal can be found in the online supple-
mental appendix. In the quality appraisal, the relevance
and rigour of the data are key principles.” Relevant data
are determined in a realist review based on whether they
can develop, refute, refine or confirm the programme
theories of the research programme. In assessing rigour,
researchers ask whether the literature quality is high
enough to be included. This assessment is made according
to whether the data are considered trustworthy, that is,
whether the sampling strategy was described in detail.
The following questions will guide the assessment:

» Does the study focus on educating HCPs working
in nursing homes to increase delirium-specific
knowledge?

» Is the study comprehensive enough in terms of infor-
mation about context, mechanism and outcomes?

» Does the study contain relevant information for the
programme theory?

The focus of the literature review is on the potential
contribution that can be provided to formulate CMOcs.
After reconciliation of the individually prepared quality
appraisals, a joint quality appraisal will be prepared for
each included publication that summarises the informa-
tion and accompanies the publication.

Step 3: data extraction

Data extraction of the included documents will be under-
taken by two researchers independently. As it is expected
that different types of publications will be included in
the review, an individual overview will be created since
conventional documents are not suitable for this purpose
of the review. This overview may contain the following
descriptive characteristics: study title, author(s), publica-
tion year, nation, sample number, design, intervention,
comments for relevance and rigour. All extracted data

will be managed with Microsoft Excel (www.microsoft.
com). Another step will be to import the full texts of
the included papers into the software MAXQDA (www.
maxqda.com). MAXQDA will be used to code sections
of the document that can prove useful information for
the construction of the theory and to identify context,
mechanism and outcomes, according to Kuckartz and
Radiker’s fact coding.*' Two researchers will perform this
procedure independently and compare their results. In
case of disagreement, another member of the research
team will be consulted.

Step 4: data synthesis

Two researchers will independently search for re-emer-
gent patterns between contexts, mechanisms and
outcomes of the included studies regarding the effective-
ness of educational interventions to increase delirium-
specific knowledge of HCPs working in residential care
for elderly individuals. The goal here is to identify demi-
regulatory relationships that are transferable.”’ The
process of confirming, disproving and refining the theory
continues as more cases are studied and is called retro-
ductive.” The synthesis will lead to an initial theoretical
explanation of what educational interventions to improve
knowledge of delirium among HCPs working in nursing
homes accomplish, under what circumstances, how and
why.

Step 5: development of an initial programme theory

Finally, the results of the literature review will be discussed
within the research team. An initial programme theory
might be the following:

‘HCPs with little knowledge about delirium which are
given access to an educational intervention are able to
close their knowledge gaps about delirium and provide
more delirium-focused care because they are able to over-
come their lack of knowledge about the topic and feel
accountable and motivated.’

Patient and public involvement

The public was not involved in the design, conduct,
reporting or dissemination plans of this research. Refer
to the Methods section for further details.

ETHICS AND DISSEMINATION

No primary research data will be generated as part of the
realist review methodology; therefore, ethical approval is
not required for this review.

The results will be used for the next phase of the DeliA
Project, which focuses on the development of a curric-
ulum for educational intervention for HCPs working
in nursing homes. This curriculum will then be used to
create a TEL to train HCPs working in nursing homes
for elderly individuals. The CMOcs have a particularly
important role in this process. In addition, the results
will be disseminated at conferences and in peer-reviewed
journal articles. Finally, the initial programme theory
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can guide subsequent realist evaluations of how and why
an educational intervention works specifically for HCPs
working in nursing homes.
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