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ABSTRACT

Background

Delirium is a common and distressing complication of a range of stressor events including infection, new medications and environment
change that is often experienced by older people with frailty and dementia. Older people living in institutional long-term care (LTC) are
at high risk of delirium, which increases the risk of admission to hospital, development of or worsening of dementia, and mortality.
Delirium is also associated with substantial healthcare costs. Although it is possible to prevent delirium in the hospital setting by providing
multicomponent delirium prevention interventions it is currently unclear whether interventions to prevent delirium in LTC are effective.

Objectives

To assess the effectiveness of interventions for preventing delirium in older people in long term care.

Search methods

We searched ALOIS (www.medicine.ox.ac.uk/alois) - the Cochrane Dementia and Cognitive Improvement Group’s Specialised Register -
on 23 April 2013. The search was as sensitive as possible to identify all studies on ALOIS relating to delirium. We ran additional separate
searches in major healthcare databases, trial registers, the Cochrane Central Register of Controlled Trials (CENTRAL) and grey literature
sources, to ensure that the search was as comprehensive as possible.

Selection criteria

We included randomised controlled trials (RCTs) and cluster-randomised controlled trials (cluster-RCTs) of single- and multicomponent
non-pharmacological and pharmacological interventions for preventing delirium in older people (aged 65 years and over) in permanent
LTC residence.

Data collection and analysis

Two independent review authors examined the titles and abstracts of citations identified by the search for eligibility and extracted data,
with any disagreements settled by consensus. Primary outcomes were prevalence, incidence and severity of delirium. Secondary outcomes
included new diagnosis of dementia, activities of daily living, quality of life and adverse outcomes. We used risk ratios (RRs) as measures
of treatment effect for dichotomous outcomes and hazard ratios (HR) for time to event data.
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Main results

We included two trials that recruited 3636 participants. Both were complex single-component non-pharmacological delirium prevention
interventions. Risk of bias for many items was unclear due to inadequate reporting. Notably, there was no evidence of blinding of trial
participants or assessors in either trial. One small cluster-RCT (n = 98) of a hydration-based intervention reported no reduction in delirium
incidence in the intervention group compared to control (RR 0.85, 95% confidence interval (Cl) 0.18 to 4.00, analysis not adjusted for
clustering, very low quality evidence). Results were imprecise and there were serious limitations evident in trial design. One large cluster-
RCT (n = 3538) of a computerised system to identify medications that may contribute to delirium risk and trigger a pharmacist-led
medication review reported a large reduction in delirium incidence (12-month HR 0.42, Cl 0.34 to 0.51, moderate quality evidence) but no
clear evidence of reduction in hospital admissions (HR 0.89, Cl 0.72 to 1.10, moderate quality evidence), in mortality (HR 0.88, Cl 0.66 to
1.17, moderate quality evidence) orin falls risk (HR 1.03, Cl 0.92 to 1.15, moderate quality evidence).

Authors' conclusions

Ourreview identified very limited evidence on interventions for preventing deliriumin older peoplein LTC. Introduction of a software-based
intervention to identify medications that could contribute to delirium risk so that a pharmacist-led medication review and monitoring
plan can be initiated may reduce incidence of delirium for older people in institutional LTC. This is based on one large RCT in the United
States and may not be practicalin other countries which do not have comparable information technology services available in care homes.
Our review identified only one ongoing pilot trial of a multicomponent delirium prevention intervention and no trials of pharmacological
agents. Future trials of computerised medication management systems and multicomponent non-pharmacological and pharmacological
delirium prevention interventions for older people in LTC are needed to help inform the provision of evidence-based care for this vulnerable

group.
PLAIN LANGUAGE SUMMARY

Interventions for preventing delirium in older people in institutional long-term care (LTC)

Review question

We reviewed the evidence about the effectiveness of interventions for preventing delirium in older people living in long-term care (LTC).
Background

LTC is the name used for residential homes, which provide personal care, supervision with medications and some help with day to day
activities, and nursing homes, which provide 24-hour nursing care. Delirium is a common and serious illness for older people living in LTC.
People with delirium usually become more confused over a few hours or a couple of days. Some people with delirium become quiet and
sleepy but others become agitated and disorientated, so it can be a very distressing condition. It can also increase the chances of being
admitted to hospital and developing dementia, and LTC residents who develop delirium are at increased risk of death.

Importantly, studies of people in hospital have shown that it is possible to prevent around a third of cases of delirium by providing
an environment and care plan that target the main risk factors for delirium. For example: providing better lighting and signs to avoid
disorientation; avoiding unnecessary use of catheters to help prevent infection; avoiding medications which increase delirium risk.

This review has searched for and assessed research on preventing delirium in older people living in LTC.
Study characteristics
The evidence is current to 04/2013. We found two studies that included 3636 participants. Both studies were done in the United States.

The first study tested whether delirium can be prevented by calculating how much fluid an older person in a care home needs each day
and ensuring that hydration was provided by giving regular drinks. 98 people participated in the study, which lasted four weeks.

The second study tested the effect of a computer programme which searched prescriptions for medications that might increase the chance
of developing delirium so that a pharmacist could adjust or stop them. 3538 people participated in the study, which lasted 12 months.

Key findings

The first study found that the hydration intervention did not reduce delirium. However, this was a small study of short duration with serious
design problems.

The second study found that the computerised medication search programme and pharmacist review reduced delirium but there was no
clear reduction in hospital admissions, deaths or falls. One problem with the findings of this study is that it might not be possible to use
this computer programme in different countries that do not have similar computer systems.

Quality of the evidence

Interventions for preventing delirium in older people in institutional long-term care (Review) 2
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There is very low-quality evidence on the effectiveness of hydration interventions for reducing the incidence of delirium in older people
in LTC. Itis therefore not possible to draw firm conclusions.

There is moderate-quality evidence that a computerised medication search programme and pharmacist review may reduce the incidence
of delirium in older people in LTC.

There is no clear evidence that a computerised medication search programme and pharmacist review reduces hospitalisation, mortality
or falls for older people in LTC.

As this review only found a very small number of research studies, we have recommended that further research should be conducted testing
different ways of preventing delirium for older people living in LTC. This may help improve the quality of care for this vulnerable group.

External funding
There was no source of external funding for this review.
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Single-component medication monitoring and adjustment intervention versus control for preventing
delirium in older people in institutional long term care

Single-component medication monitoring and adjustment intervention versus control for preventing delirium in older people in institutional long term care

Patient or population: People at risk of delirium in institutional long term care
Settings: Long term care institutions
Intervention: Single-component medication monitoring and adjustment intervention versus control

Outcomes Illustrative comparative risks* (95% Cl) Relative ef- No of resi- Quality of the Comments
fect dent months  evidence
Assumed risk Corresponding risk (95% ClI) (studies) (GRADE)
Control Single-component medication

monitoring and adjustment in-
tervention versus control

Incidence of delirium ! Study population HR 0.42 7311 ODDO
NH CAM (0.34t00.51) (1 study)? moderate
Follow-up: mean 12 months 104 per 1000 45 per 1000 345

(37 to 54)

Medium risk population

99 per 1000 43 per 1000
(35t0 52)
Unplanned hospitalisation 1 Study population HR 0.89 7599 DBDO
Admissions to hospital (0.72t0 1.10) (1 study)? moderate
Follow-up: mean 12 months 55 per 1000 49 per 1000 345
(40 to 60)

Medium risk population

57 per 1000 51 per 1000
(41 to 63)
Mortality 1 Study population HR 0.88 9412 SODO
Mortality (0.66 t0 1.17) (1 study)2 moderate
Follow-up: mean 12 months 25 per 1000 22 per 1000 345
(17 to 29)

feaqny £1
aueiyds’o) =

‘yyeay 19199
*SUOISII3P pawioju]
*32UBPINS pashiL

SM3IADY J13BWSISAS JO seqeleq auelyd0)



“p¥7 ‘suos 13 A31IM uyor Aq paysiiqnd ‘uoneioqe|jod auedyd0) ay L 410z @ y3uAdod

(mainay) a1ed wia)-Suo) jeuonynyisui ui 3)doad 1apjo ul wnap Supuanaid 10§ SUOIIUIAIRIU]

Medium risk population

25 per 1000 22 per 1000
(17 to 29)
Falls 1 Study population RR1.03 2275 SO0
Fall events (0.92t01.15) (1 study)2 moderate
Follow-up: mean 12 months 523 per 1000 539 per 1000 345
(481 to 601)

Medium risk population

523 per 1000 539 per 1000
(481 to 601)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
Cl: Confidence interval; RR: Risk ratio; HR: Hazard ratio;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1Assumed risk based on control group risk in included study.

2Number of participants is number of resident months, defined as number of days from first assessment to the first outcome occurrence, the last date in the nursing home, the
death date, or December 31 2004.

3The trial was assessed at high risk of methodological bias for blinding of participants and personnel.

40nly one trial therefore unable to assess consistency.

SLarge effect size observed but only one trial therefore not eligible for upgrade.

Summary of findings 2. Single-component hydration intervention versus control for preventing delirium in older people in institutional long term
care

Single-component hydration intervention versus control for preventing delirium in older people in institutional long term care

Patient or population: People at risk of delirium in institutional long term care
Settings: Long term care institutions
Intervention: Single-component hydration intervention versus control
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Outcomes Illustrative comparative risks* (95% ClI) Relative ef- No of Partici-  Quality of the Comments
fect pants evidence
Assumed risk Corresponding risk (95% ClI) (studies) (GRADE)
Control Single-component hydration inter-
vention versus control
Incidence of delirium 1 Study population RR0.85 98 [2ICICIC)
NEECHAM confusion scale (0.18t0 4.0) (1 study) very low 2,3,4
Follow-up: mean 4 weeks 67 per 1000 57 per 1000
(12 to 268)

Medium risk population

67 per 1000 57 per 1000
(12 to 268)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is

based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
Cl: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

1Assumed risk based on control group risk in included study.

2Assessed as at high risk of methodological bias for blinding, outcome data and other bias.
30ne trial only so not possible to assess for consistency.

4Very low rate of delirium events. Wide confidence limits indicate uncertainty.

Kieaqi (JF)
aueayrory \

‘yyeay 19199
*SUOISII3P pawioju]
*32UBPINS pashiL

SM3IADY J13BWSISAS JO seqeleq auelyd0)



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

BACKGROUND

Delirium is a distressing complication of a range of stressor events,
including infection, new medications and dehydration, and is often
experienced by older people with frailty and dementia. Although
a single event can precipitate delirium, it is more common for
multiple factors to interact and a multifactorial model of delirium
has been established to help illustrate how delirium is precipitated
in people at risk (Inouye 1996). Using this model, a seemingly small
insult such as a minor infection or new medication in those at high
risk can lead to delirium.

Delirium is associated with increased morbidity, functional decline,
risk of developing or worsening dementia and death (Inouye 2006;
Witlox 2010). It is common throughout the health and social care
system and has substantial health and socioeconomic costs (Inouye
2006; Leslie 2008). The majority of delirium research has focused
on hospitalised people, but long-term care (LTC) residents are
also at high risk, with the point prevalence of delirium at around
15% in these settings (Siddigi 2009). The multifactorial model of
delirium has been validated in the LTC setting (Voyer 2010) and
LTC residents with moderate to severe cognitive impairment are
at particularly high risk (McCusker 2011). The development of
deliriumin older people in LTC is associated with increases in risk of
admission to hospital, rates of re-admission and mortality (Siddiqi
2009). Notably, the duration of delirium in LTC residents is typically
increased, compared to deliriumin hospitalised people (Cole 2012).
Although it is possible to prevent delirium in the hospital setting
by providing multicomponent delirium prevention interventions
(Inouye 1999; Marcantonio 2001), it is currently unclear whether
interventions to prevent delirium in LTC are effective.

LTC facilities have expanded over recent decades in response to
the ageing population. In the UK, 4.5% of people aged over 65
live in LTC, rising to 20% of people aged over 85 (Soule 2005).
The environment and systems of care in LTC share features with
hospitals that are likely to increase the risk of delirium. As age
over 65 and presence of cognitive impairment or dementia are
important risk factors for delirium, the high point prevalence of
delirium is likely to be a reflection of clustering of these risk factors
in LTC.

LTC facilities are considered to be the 'usual place of residence’,
which distinguishes them from other more temporary facilities,
including respite care, intermediate care and post-acute care.
LTC is the broad umbrella term for facilities including residential
homes, which provide personal care, supervision with medications
and some help with activities of daily living, and nursing homes,
which provide 24-hour nursing care by staff with specialist skills
in management of physical and mental health conditions (Ames
2005).

Description of the condition

Delirium is characterised by the rapid onset of fluctuating
confusion, disturbed awareness and inattention. The diagnostic
criteria for delirium have been operationalised in the Diagnostic
and Statistical Manual of Mental Disorders Volumes IlI, llI-revised,
IV and 5 (APA 1980; APA 1987; APA 1994; APA 2013) and the
International Classification of Diseases Volume 10 (WHO 1992).

A key feature of delirium is change and fluctuation in a range of key
symptoms and behaviours including:

1. Cognitive function slow

responses, confusion);

2. Perception (e.g. visual or auditory hallucinations);

3. Physical function (e.g. reduced mobility, reduced movement,
restlessness, agitation, changes in appetite, sleep disturbance);

4. Social behaviour (e.g. lack of co-operation, withdrawal, or
alterations in communication, mood or attitude or both (NICE
2010)).

(e.g. worsened concentration,

Delirium is triggered when a susceptible individual is exposed
to often multiple precipitating factors, including infection,
medications, pain and dehydration (Inouye 1998). These multiple
factors are considered to interact in a cumulative manner; the
greater the number of factors, the greater the risk of delirium.
The pathophysiology of delirium is incompletely understood,
but a complex interaction between acetylcholine and multiple
neurotransmitters including dopamine, noradrenaline, glutamate
and gamma-amino hydroxybutyric acid (GABA) is considered
important (Alagiakrishnan 2004; Hshieh 2008; Clegg 2011).

Description of the intervention

This review examines the effectiveness of single- and
multicomponent non-pharmacological and pharmacological
interventions for preventing delirium in older people in LTC.

Non-pharmacological interventions target the important
precipitating factors for delirium and usually incorporate a
multicomponent approach to address the multiple potential
factors, including: actively looking for and treating infection;
avoiding unnecessary urinary catheterisation; undertaking a
medication review to identify medications associated with
increased risk of delirium; assessing for pain and initiating
treatment where appropriate; addressing sensory impairment by
providing visual and hearing aids (NICE 2010). Multicomponent
delirium prevention interventions incorporating such strategies
have been demonstrated to be effective at reducing delirium in
hospitalised people (Inouye 1999; Marcantonio 2001; NICE 2010).
Introduction of protocols, staff education or systems redesign are
methods that have been used to introduce these interventions
(Inouye 1999; Rockwood 1999). As many of the reported risk
factors for delirium are similar in both hospitalised people and LTC
residents (Siddigi 2009), non-pharmacological interventions that
have been shown to be effective in hospitals by targeting these
risk factors may have a role in reducing the incidence of delirium
in LTC, with appropriate modification to account for differences in
environmental factors and care processes (McCusker 2013).

Although it is biologically plausible that pharmacological agents
could prevent delirium by acting on neurotransmitter pathways,
a small number of trials of pharmacological interventions for
preventing delirium in hospitalised people have demonstrated
limited effectiveness (Kalisvaart 2005; Siddiqi 2007; Tabet 2009) and
require further investigation (NICE 2010).

How the intervention might work

Non-pharmacological interventions target the multiple potential
precipitating factors for delirium to reduce their cumulative
effect. Pharmacological interventions target the important
neurotransmitter pathways that have been implicated in the
complex pathophysiology of delirium.

Interventions for preventing delirium in older people in institutional long-term care (Review) 7
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Why it is important to do this review

This review examines evidence from randomised controlled trials
(RCTs) and cluster-randomised controlled trials (cluster-RCTs) for
the clinical and cost effectiveness of non-pharmacological and
pharmacological interventions to prevent delirium in older people
in LTC. This evidence will help inform the development and future
commissioning of evidence-based services to improve the health
and well-being of this vulnerable group. It will also help improve
knowledge about delirium in LTC, inform the development of LTC
staff education programmes and help stimulate future research
into prevention of delirium in LTC residents.

OBJECTIVES

To assess the effectiveness of interventions for preventing delirium
in older peoplein LTC.

METHODS

Criteria for considering studies for this review
Types of studies

We considered randomised controlled trials (RCTs) and cluster-
randomised controlled trials (cluster-RCTs) for this review.

Types of participants

Forthisreview, LTCis defined as an institution that is the permanent
residence of anindividual, providing accommodation together with
personal or nursing care.

Inclusion criteria

Trials investigating interventions for preventing delirium in older
people in LTC were eligible for inclusion. It is possible that any
general health intervention for older people in LTC will have the
effect of reducing delirium. However, we only considered trials that
used a validated method of delirium diagnosis, such as DSM-III,
DSM-II-R, DSM-IV and ICD-10 (APA 1980; APA 1987; APA 1994; WHO
1992), or a diagnostic tool validated against these, e.g. confusion
assessment method (CAM) (Inouye 1990), delirium rating scale
(DRS) (Trzepacz 1988).

Trials in which the mean age of participants was 65 years or older.

Exclusion criteria

Trials of hospitalised people.

Trials taking place in a setting that was not the permanent
residence of study participants (e.g. post-acute care, intermediate
care, continuing care).

Trials taking place in a palliative care setting.

Non-randomised intervention trials, observational studies.

Types of interventions

We considered interventions designed to prevent delirium,
including non-pharmacological and pharmacological single- and
multicomponent interventions which included a control group for
comparison.

Types of outcome measures

We identified the primary, secondary and adverse outcome
measures that are important both for older people in LTC and for
health and social care systems.

Primary outcomes

Prevalence and incidence of delirium, using a validated diagnostic
method (see Types of studies).

Severity of delirium, using a validated diagnostic method (e.g.
delirium rating scale (Trzepacz 1988)).

Secondary outcomes

Length of delirium episode.

Proportion of time spent with delirium (total number of days of
delirium/length of follow-up period).

Total number of delirium episodes.

Cognitive function, using any validated continuous scale.

New diagnosis of dementia.

Worsening severity of dementia, using a validated diagnostic
method e.g. clinical dementia rating (CDR) scale (Morris 1993),
dementia severity rating scale (DSRS) (Clark 1996).

Quiality of life.

Direct costs of intervention.

Health utility change and cost effectiveness of intervention.
Activities of daily living.

Adverse outcomes (adverse medication outcomes, falls, new
pressure ulcers, unplanned hospitalisation, mortality).

We will include the following outcomes in the final 'Summary of
findings' tables:

Prevalence of delirium.

Incidence of delirium.

Severity of delirium.

Length of delirium episode.

Cognitive function, using any validated continuous scale.
Cost effectiveness of intervention.

Adverse outcomes.

Search methods for identification of studies
Electronic searches

We searched ALOIS (www.medicine.ox.ac.uk/alois) - the Cochrane
Dementia and Cognitive Improvement Group’s Specialised Register
-on 23 April2013. The search was as sensitive as possible to identify
all studies on ALOIS relating to delirium.

ALOIS is maintained by the Trials Search Co-ordinator of the
Cochrane Dementia and Cognitive Improvement Group and
contains dementia and cognitive improvement studies identified
from:

1. Monthly searches of a number of major healthcare databases:
MEDLINE, EMBASE, PsycINFO, CINAHL, and LILACS.

2. Monthly searches of a number of trial registers: meta Register
of Controlled Trials; Umin Japan Trial Register; WHO portal
(which covers ClinicalTrials.gov; ISRCTN; Chinese Clinical trials
Register; German Clinical trials register; Iranian Registry of
Clinical trials; Netherlands National Trials Register, plus others).

Interventions for preventing delirium in older people in institutional long-term care (Review) 8
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3. Quarterly search of the Central Register of Controlled Trials
(CENTRAL) on The Cochrane Library.

4. Monthly searches of a number of grey literature sources: ISI
Web of Knowledge Conference Proceedings; Index to Theses;
Australasian Digital Theses.

To view a list of all sources searched for ALOIS see About ALOIS on
the ALOIS website.

We ran additional separate searches in Medline (OVID SP), EMBASE
(OVID SP), Pschinfo (OVID SP), CINAHL (EBSCO host), Web of
Science and conference proceedings (Web of Knowledge), LILACS
(BIREME), CENTRAL (The Cochrane Library), Clinicaltrials.gov
(www.clinicaltrials.gov) and ICTRP Search Portal (apps.who.int/
trialsearch) to ensure that the search was as comprehensive as
possible. All search strategies and the number of hits retrieved can
be viewed in Appendix 1.

Searching other resources

We checked the reference lists of all papers of included studies for
further potentially eligible studies.

Data collection and analysis
Selection of studies

Two independent review authors (AC and AH) examined the titles
and abstracts of citations identified by the search for eligibility,
with any disagreements settled by consensus. We retrieved full-text
copies and two review authors (AC and AH) independently assessed
them for inclusion on the basis of the stated eligibility criteria. We
settled any disagreements by consensus.

Data extraction and management

Two review authors (AC and AH) independently extracted data from
included trials using a piloted data extraction form, and settled
any disagreements by consensus. We created Characteristics of
included studies tables and Summary of findings for the main
comparison and Summary of findings 2 using GRADEpro and
Review Manager 5 software (RevMan 2012).

Assessment of risk of bias in included studies

Two review authors (AC and AH) independently assessed risks
of bias using Cochrane criteria as described in the Cochrane
Handbook for Systematic Reviews of Interventions (Cochrane
2011). We assessed included trials for adequacy of sequence
generation, allocation concealment, blinding, incomplete outcome
data, selective outcome reporting and other potential sources of
bias. For each domain, we made a judgement of low risk, high risk
or unclear risk of bias. We settled any disagreements by consensus.
We generated 'Risk of bias' summary figures using Review Manager
5 (RevMan) software (RevMan 2012).

Measures of treatment effect

We used risk ratios (RR) as measures of treatment effect for
dichotomous outcomes. We used hazard ratios (HR) when time to
event data were reported.

Unit of analysis issues

Both included trials were cluster-randomised. Where the authors
reported analyses which had adjusted for the effects of clustering,

we extracted the adjusted effect measures (RR, HR) and their 95%
confidence intervals (Cls) directly. If unadjusted analyses had been
performed, we sought to calculate approximately correct analyses
by extracting data on number of clusters, mean size of each cluster,
primary outcome data and estimates of the intra-cluster correlation
coefficient (ICC). If an approximately correct analysis was not
possible, then we extracted primary data and calculated risk ratios
with 95% Cls.

Dealing with missing data

Where data were missing due to loss of participants or clusters
from follow-up, we recorded this with reasons where possible. We
preferred Intention-to-treat data. If these were not available, we
recorded per protocol data.

Assessment of heterogeneity

We anticipated that national and international models of LTC may
lead to clinical heterogeneity. For example, in the UK residential
homes and nursing homes comprise residents who have different
levels of dependence and associated care needs. Furthermore,
different interventions for preventing delirium in older people in
long term care were likely to lead to methodological and statistical
heterogeneity. For example, there may be heterogeneity between
strategies targeting LTC residents or LTC facilities, or heterogeneity
due to timing of the delirium prevention intervention.

We planned separate categorisation and analysis of
non-pharmacological/pharmacological  single/multicomponent
interventions to help address trial heterogeneity. Due to clear
clinical heterogeneity (see Included studies), we did not conduct
any meta-analysis of the included trials.

Assessment of reporting biases

We sought clinical trial registration databases and trial protocols
to assess potential reporting biases, and documented the funding
source for all trials to assist the assessment.

Data synthesis

Where adjusted hazard ratios were presented, we analysed
data using generic inverse variance methods, deploying natural
logarithms of hazard ratios and associated standard errors.
We did not perform a meta-analysis because of clinical and
methodological differences between the trials.

Subgroup analysis and investigation of heterogeneity
See Differences between protocol and review.
Sensitivity analysis

See Differences between protocol and review.
RESULTS

Description of studies

See: Characteristics of included studies; Characteristics of excluded
studies; Characteristics of ongoing studies.

Results of the search

The results of the search are outlined in a PRISMA diagram (Figure
1). We retrieved 15 full-text studies, 13 of which we excluded (see
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Excluded studies), leaving two eligible for inclusion (see Included  studies). One potentially eligible trial is ongoing (see Ongoing
studies).

Figure 1. Study flow diagram.
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Included studies

We include two trials that recruited 3636 participants (Culp 2003;
Lapane 2011). Both trials were complex single-component non-
pharmacological delirium prevention interventions.

The first trial (Culp 2003) was a cluster-RCT of a four-week
hydration management intervention that recruited 98 residents
across seven nursing homes in the United States. All residents
were considered eligible for inclusion; those with acute confusion
at baseline, terminal illness, uncontrolled diabetes, nasogastric
or gastrostomy tube, severe renal failure, severe congestive heart
failure, current urinary tract infection or serum sodium < 135 mgq/
L were excluded. The intervention was a hydration management
programme whereby an individual fluid intake goal was calculated
according to participant body weight. Seventy-five per cent of the
fluid intake goal was delivered with meals, and the remaining
25% during non-meal times. Nursing staff were instructed on
the treatment regimen. A research assistant calculated the fluid
goal and measured fluid intake randomly to ensure protocol
compliance. No individual fluid intake goal was calculated for
control arm participants. Follow-up was at four weeks post-
randomisation.

The second trial (Lapane 2011) was a cluster-RCT of the Geriatric
Risk Assessment MedGuide (GRAM) software programme that
included 3538 residents across 25 care homes in the United States.
Medicare- and Medicaid-certified nursing homes with contracts
with Omnicare pharmacies, 50 or more geriatric beds and few
short-stay residents were considered for inclusion. All residents
were considered eligible; individual resident consent was assessed
as not required on the basis that the intervention involved a
wholesale change in clinical and administrative practices at the
nursing home. The GRAM was used to identify medications that

may contribute to delirium and falls risk for individual residents.
Pharmacy automatically generated a GRAM report within 24 hours
of nursing home admission. For those identified as being on
medication contributing to risk of delirium or falls, an automatic
report was sent to the pharmacist to coincide with a monthly visit
to the nursing home. A medication review was then undertaken at
the visit and a proactive monitoring plan was initiated by the care-
home staff to assess for medication side effects. Control nursing
homes did not receive the triggered pharmacist visit or proactive
monitoring plan. All outcomes were recorded electronically by
participating care-home staff over a 12-month period. The trial
used resident months rather than individuals as its unit of outcome
measurement. Results apply only to new admissions during 2004.

Excluded studies

We excluded 13 trials: 11 were not delirium prevention trials
(Greendyke 1986; Hofferberth 1989; Mittal 2004; Moretti 2004;
Ushijima 2008; Kim 2010; Overshott 2010; Pellfolk 2010; Tahir
2010; Grover 2011; Yoon 2011), with the focus either on delirium
treatment or on health conditions other than delirium; two were
not conducted in a long term care setting (Isaia 2009; Marcantonio
2010).

Risk of bias in included studies

Our assessment of risk of bias in the two included trials is presented
in the 'Characteristics of included studies' table and is summarised
hereinthetextandinFigure 2. Neithertrial was assessed as being at
low risk of methodological bias across all domains. Notably, there
was no evidence of blinding of trial participants or assessors in
either trial. Risk of bias for many domains was unclear because
insufficient information was reported.
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Figure 2. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Allocation

Neither trial reported sufficient information on sequence
generation or allocation concealment, so risk of selection bias was
assessed as unclear.

Blinding

There was no evidence of participant or assessor blinding in either
trial, so both were assessed as being at high risk of bias. Culp
2003 reported that the study was not blinded and members of
the research team who were not blind to allocation completed
outcome assessments. Similarly, Lapane 2011 reported that
participants and personnel were aware of allocated intervention.
The minimum data set (MDS) was used for outcome data and was
completed by care staff with knowledge of allocation.

Incomplete outcome data

Culp 2003 did not report information on losses to follow-up and
did not perform an intention-to-treat analysis, so was assessed as
being at high risk of attrition bias. Lapane 2011 did not report an
intention-to-treat analysis, so risk of attrition bias was assessed as
unclear.

Selective reporting

There was no evidence of selective outcome reportingin either trial,
so both were assessed as being at low risk of reporting bias.

Other potential sources of bias

Culp 2003 reported that staff alerted researchers to change in
cognition, so identification of delirium was partly dependent on
staff knowledge. The nursing facility director recommended which

unit should be used in the study, which may have introduced
further potential for bias. There was a significantly higher baseline
blood urea nitrogen (BUN):creatinine ratio in the intervention
group, indicating that this group were more dehydrated at baseline
and results were not adjusted to account for this. No adjustments
were made for the potential effects of clustering. There may have
been potential for between-cluster contamination of the relatively
simple hydration-based intervention, and measures to prevent
this were not reported by the investigators. On the basis of these
additional considerations, Culp 2003 was assessed as being at high
risk of bias in this domain.

Lapane 2011 reported that only one cluster was lost and Poisson
regression was used to account for the cluster design. This trial was
therefore assessed as being at low risk of bias for this domain.

Effects of interventions

See: Summary of findings for the main comparison Single-
component medication monitoring and adjustment intervention
versus control for preventing delirium in older people in
institutional long term care; Summary of findings 2 Single-
component hydration intervention versus control for preventing
delirium in older people in institutional long term care

Primary outcomes

Both trials reported data on one of the primary outcome measures,
incidence of delirium. Culp 2003 reported no effect of a hydration-
based intervention on delirium incidence (risk ratio (RR) 0.85, 95%
confidence interval (Cl) 0.18 to 4.00). No adjustment was made for
the effects of clustering and it was not possible to calculate an
approximately correct analysis due to limitations in data reporting.
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Lapane 2011 reported that the introduction of the intervention
(GRAM report, pharmacist-led medication review and subsequent
proactive monitoring plan) was associated with a significant
reduction in delirium incidence, compared to control (12-month
hazard ratio (HR) 0.42, Cl 0.34 to 0.51). Adjustments were made
for the effects of clustering. No data were reported on the other
primary outcomes.

Secondary outcomes

Culp 2003 did not report data for any of the secondary outcomes.
Lapane 2011 reported adjusted analyses for additional outcomes of
unplanned hospitalisation, mortality and falls. There was no clear
evidence of reduction in unplanned hospitalisation (HR0.89, C10.72
to 1.10), in mortality (HR 0.88, Cl 0.66 to 1.17) or in falls (HR 1.03,
C10.92 to 1.15). Neither study reported data on direct costs or cost
effectiveness of the interventions.

Clear intervention heterogeneity precluded synthesis of data for
meta-analysis. Limitations of data reporting precluded subgroup
analysis for participants with and without dementia.

DISCUSSION

Summary of main results

Ourreview hasidentified two randomised controlled trials (RCTs) of
delirium prevention interventions for older people in institutional
long term care, recruiting 3636 participants. One small cluster-RCT
(n=98) of a hydration-based intervention reported no reduction in
delirium incidence in the intervention group compared to control.
Results were imprecise, not adjusted for the effects of clustering
and with serious limitations evidentin trial design. Importantly, the
investigators reported that both intervention and control groups
were consuming approximately the same volume of fluids over the
follow-up period, but only 51% of intervention participants had
90% or greater compliance with the fluid goal. Previous research
has identified that many LTC residents do not consume adequate
fluid (Armstrong-Esther 1996) and this result may indicate that
achieving target fluid intake in care-home residents is challenging,
even in the context of a clinical trial.

One large cluster-RCT (n = 3538) of a computerised system to
identify medications that may contribute to delirium risk and
trigger a pharmacist-led medication review reported a large
reduction in delirium incidence but no clear evidence of reductions
in hospital admissions, mortality or falls. Although the analysis was
adjusted for the effects of clustering, there were limitations evident
in trial design, notably an absence of either participant or assessor
blinding.

Overall completeness and applicability of evidence

The very small number of included trials identify a limited
body of evidence on the effectiveness of interventions for
preventing delirium in older people in institutionalised long
term care. We identified only two single-component non-
pharmacological interventions with methodological limitations.
We did not find any multicomponent non-pharmacological
delirium prevention interventions or pharmacological delirium
prevention interventions for this population. Both trials were
conducted in the United States and international differences in the
organisation of long term care mean that the results may not be
directly applicable to other settings.

Quality of the evidence

We used GRADEpro software to inform the generation of evidence
quality statements.

On the basis of one large RCT there is moderate-quality evidence
that a single component medication monitoring and adjustment
intervention may reduce the incidence of delirium in older
people in institutional LTC (see Summary of findings for the
main comparison). Notably, personnel, participants and outcome
assessors were not blinded in this trial.

On the basis of one large RCT there is moderate-quality evidence
that a single component medication monitoring and adjustment
intervention does not appear to be associated with reduced
hospitalisation, mortality or falls for older people in institutional
LTC (Summary of findings for the main comparison). Notably,
personnel, participants and outcome assessors were not blinded in
this trial.

On the basis of a single RCT with serious limitations in trial design
and very imprecise results, there is very low-quality evidence on
the effectiveness of hydration-based interventions for reducing
the incidence of delirium in older people in institutional LTC.
It is therefore not possible to draw firm conclusions about this
intervention (Summary of findings 2).

Potential biases in the review process

This review has followed Cochrane procedures and there were
only a small number of minor amendments to the review protocol
following initial publication. The very small number of included
trials precluded an accurate assessment of consistency of results or
a statistical assessment of reporting bias.

Agreements and disagreements with other studies or
reviews

To our knowledge there are no previous systematic reviews on the
effectiveness of delirium prevention interventions for older people
in institutional long term care.

AUTHORS' CONCLUSIONS

Implications for practice

Introduction of a software-based intervention to identify
medications that could contribute to delirium risk so that a
pharmacist-led medication review and monitoring plan can be
initiated may reduce the incidence of delirium for older people
in institutional LTC. This is based on one large RCT in the United
States and may not be practical in other countries which do
not have comparable information technology services available in
care homes. There was no clear evidence of reduction in hospital
admissions, mortality or falls. One small RCT of a weight-based
hydration intervention for older people in nursing homes had
serious methodological limitations and it is not possible to use the
results from this trial to support the use of this intervention.

Implications for research

There is very limited evidence on the effectiveness of interventions
for preventing delirium in older people in institutional LTC.
Adequately powered trials are justified of computerised medication
management interventions for delirium prevention in LTC residents
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that incorporate blinding of outcome assessors. These trials
should be supported by research investigating methods of
implementation across different care systems. There is evidence
for the effectiveness of multicomponent non-pharmacological
interventions to prevent delirium in hospitalised older people and
trials to test these interventions in LTC residents are indicated.

There have been no trials of pharmacological agents for preventing
delirium in LTC residents and future trials should be considered.

ACKNOWLEDGEMENTS

There are no additional acknowledgements.

Interventions for preventing delirium in older people in institutional long-term care (Review) 14
Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

REFERENCES

References to studies included in this review

Culp 2003 {published data only}

Culp K, Mentes J, Wakefield B. Hydration and acute confusion in
long-term care residents. Western Journal of Nursing Research
2003;25(3):251-66.

Lapane 2011 {published data only}

Lapane KL, Hughes CM, Daiello LA, Cameron KA, Feinberg J.
Effect of a pharmacist-led multicomponent intervention
focusing on the medication monitoring phase to prevent
potential adverse drug events in nursing homes. Journal of the
American Geriatrics Society 2011;59(7):1238-45.

References to studies excluded from this review
Greendyke 1986 {published data only}

Greendyke RM, Kanter DR, Schuster DB, Verstreate S, Wootton J.

Propranolol treatment of assaultive patients with organic brain
disease. a double-blind crossover, placebo-controlled study.
Journal of Nervous and Mental Disease 1986;174(5):290-4.

Grover 2011 {published data only}

Grover S, KumarV, Chakrabarti S. Comparative efficacy study of
haloperidol, olanzapine and risperidone in delirium. Journal of
Psychosomatic Research 2011;71(4):277-81.

Hofferberth 1989 {published data only}

Hofferberth B. The effect of Ginkgo biloba extract on
neurophysiological and psychometric measurement results
in patients with psychotic organic brain syndrome. A
double-blind study against placebo. Arzneimittel-Forschung
1989;39(8):918-22.

Isaia 2009 {published data only}

Isaia G, Astengo MA, Tibaldi V, Zanocchi M, Bardelli B,
Obialero R, et al. Delirium in elderly home-treated
patients: a prospective study with 6-month follow-up. Age
2009;31(2):109-17.

Kim 2010 {published data only}

Kim SW, Yoo JA, Lee SY, Kim SY, Bae KY, Yang SJ, et al.
Risperidone versus olanzapine for the treatment of delirium.
Human Psychopharmacology 2010;25(4):298-302.

Marcantonio 2010 {published data only}

Marcantonio ER, Bergmann MA, Kiely DK, Orav EJ, Jones RN.
Randomized trial of a delirium abatement program for
postacute skilled nursing facilities. Journal of the American
Geriatrics Society 2010;58(6):1019-26.

Mittal 2004 {published data only}

Mittal D, Jimerson NA, Neely EP, Johnson WD, Kennedy RE,
Torres RA, et al. Risperidone in the treatment of delirium:
results from a prospective open-label trial. Journal of Clinical
Psychiatry 2004;65(5):662-7.

Moretti 2004 {published data only}

Moretti R, Torre P, Antonello RM, Cattaruzza T, Cazzato G.
Cholinesterase inhibition as a possible therapy for delirium in
vascular dementia: a controlled, open 24-month study of 246
patients. American Journal of Alzheimer's Disease and Other
Dementias 2004;19(6):333-9.

Overshott 2010 {published data only}

Overshott R, Vernon M, Morris J, Burns A. Rivastigmine in
the treatment of delirium in older people: a pilot study.
International Psychogeriatrics 2010;22(5):812-8.

Pellfolk 2010 {published data only}

Pellfolk TE, Gustafson Y, Bucht G, Karlsson S. Effects of a
restraint minimization program on staff knowledge, attitudes,
and practice: a cluster randomized trial. Journal of the American
Geriatrics Society 2010;58(1):62-9.

Tahir 2010 {published data only}

Tahir TA, Eeles E, Karapareddy V, Muthuvelu P, Chapple S,
Phillips B, et al. A randomized controlled trial of quetiapine
versus placebo in the treatment of delirium. Journal of
Psychosomatic Research 2010;69(5):485-90.

Ushijima 2008 {published data only}
Ushijima M, Yokoyama S, Sugiyama E, Amano N. Contribution
of perospirone and risperidone to reduce delirium in senile
patients. Psychogeriatrics 2008;8(1):4-7.

Yoon 2011 {published data only}

Yoon HK, Kim YK, Han C, Ko YH, Lee HJ, Kwon DY, et al.
Paliperidone in the treatment of delirium: results of a
prospective open-label pilot trial. Acta Neuropsychiatrica
2011;23(4):179-83.

References to ongoing studies

Siddiqi 2012 {published data only}

Siddiqi N. PiTSTOP: Pilot trial of 'Stop Delirium!" in older people.
ISRCTN27972532 2012.

Additional references

Alagiakrishnan 2004
Alagiakrishnan K, Wiens CA. An approach to drug-induced
delirium in the elderly. Postgraduate Medical Journal
2004;80(945):388-93.

Ames 2005
Ames D. Nursing homes. Psychiatry 2005;4(2):79-82.

APA 1980

American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders. Vol. Ill, Washington, DC: American
Psychiatric Association, 1980.

Interventions for preventing delirium in older people in institutional long-term care (Review) 15
Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

APA 1987

American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders. Vol. 11-R, Washington DC: American
Psychiatric Association, 1987.

APA 1994

American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders. Vol. IV, Washington DC: American
Psychiatric Association, 1994.

APA 2013

American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders. Vol. 5, Washington DC: American
Psychiatric Association, 2013.

Armstrong-Esther 1996

Armstrong-Esther CA, Browne KD, Armstrong-Esther DC,
Sander L. The institutionalized elderly: dry to the bone.
International Journal of Nursing Studies 1996;33(6):619-28.

Clark 1996

Clark CM, Ewbank DC. Performance of the Dementia Severity
Rating Scale: a caregiver questionnaire for rating severity in
Alzheimer disease. Alzheimer Disease and Associated Disorders
1996;10(1):31-9.

Clegg 2011

Clegg A, Young J. Which medications to avoid in people at risk of
delirium: a systematic review. Age and Ageing 2011;40(1):23-9.

Cochrane 2011

Higgins JPT, Altman DG (editors). Chapter 8. Assessing

risk of bias in included studies in: Higgins JPT, Green S
(editors). Cochrane Handbook for Systematic Reviews of
Interventions. Version 5.1.0 [updated March 2011]. The
Cochrane Collaboration, 2011. Available from www.cochrane-
handbook.org.

Cole 2012

Cole MG, McCusker J, Voyer P, Monette J, Champoux N,
Ciampi A, et al. The course of delirium in older long-term
care residents. International Journal of Geriatric Psychiatry
2012;27(12):1291-7.

Dosa 2007

Dosa D, Intrator O, McNicoll L, Cang Y, Teno J. Preliminary
derivation of a Nursing Home Confusion Assessment Method
based on data from the Minimum Data Set. Journal of the
American Geriatrics Society 2007;55(7):1099-1105.

Hshieh 2008

Hshieh TT, Fong TJ, Marcantonio ER, Inouye SK. Cholinergic
deficiency hypothesis in delirium: synthesis of current evidence.
Journal of Gerontology: Medical Sciences 2008;63A(7):764-72.

Inouye 1990

Inouye SK, Van Dyck CH, Alessi CA, Balkin S, Siegal AP,
Horwitz RI. Clarifying confusion: the confusion assessment
method. A new method for detection of delirium. Annals of
Internal Medicine 1990;113(12):941-8.

Inouye 1996

Inouye SK, Charpentier PA. Precipitating factors for
delirium in hospitalized elderly persons. Predictive model
and interrelationship with baseline vulnerability. JAMA
1996;275(11):852-7.

Inouye 1998

Inouye SK. Delirium in hospitalized older patients: recognition
and risk factors. Journal of Geriatric Psychiatry and Neurology
1998;11(3):118-25.

Inouye 1999

Inouye SK, Bogardus ST Jr, Charpentier PA, Leo-Summers L,
Acampora D, et al. A multicomponent intervention to prevent
delirium in hospitalized older patients. New England Journal of
Medicine 1999;340(9):669-76.

Inouye 2006

Inouye SK. Delirium in older persons. New England Journal of
Medicine 2006;354:1157-65.

Kalisvaart 2005

Kalisvaart KJ, De Jonghe JF, Bogaards MJ, Vreeswijk R,

Egberts TC, Burger BJ, et al. Haloperidol prophylaxis for elderly
hip-surgery patients at risk for delirium: a randomized placebo-
controlled study. Journal of the American Geriatrics Society
2005;53(10):1658-66.

Leslie 2008
Leslie DL, Marcantonio ER, Zhang Y, Leo-Summers L,
Inouye SK. One year health-care costs associated with

delirium in the elderly population. Archives of Internal Medicine
2008;168(1):27-32.

Marcantonio 2001
Marcantonio ER, Flacker JM, Wright RJ, Resnick NM. Reducing

delirium after hip fracture: a randomized trial. Journal of the
American Geriatrics Society 2001;49(5):516-22.

McCusker 2011
McCusker J, Cole MG, Voyer P, Monette J, Champoux N,
Ciampi A, et al. Prevalence and incidence of delirium in

long-term care. International Journal of Geriatric Psychiatry
2011;26(11):1152-61.

McCusker 2013

McCusker J, Cole MG, Voyer P, Vu M, Ciampi A, Monette J,
Champoux N, Belzile E, Dyachenko A. Environmental factors
predict the severity of delirium symptoms in long-term care
residents with and without delirium. JAGS 2013;61(4):502-11.

Morris 1993

Morris JC. The Clinical Dementia Rating (CDR): current version
and scoring rules. Neurology 1993;43(11):2412-4.

Neelon 1996

Neelon VJ, Champagne MT, Carlson JR, Funk SG. The NEECHAM
Confusion Scale: Construction, Validation, And Clinical Testing.
Nursing Research 1996;45(6):324-30.

Interventions for preventing delirium in older people in institutional long-term care (Review)

16

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

NICE 2010

National Institute for Health and Clinical Excellence (NICE).
Delirium: diagnosis, prevention and management. NICE

Clinical Guideline 103. www.nice.org.uk/nicemedia/
live/13060/49909/49909.pdf (accessed 16th January 2014) 2010.

RevMan 2012 [Computer program]

The Nordic Cochrane Centre, The Cochrane Collaboration.
Review Manager (RevMan). Version 5.2. Copenhagen: The
Nordic Cochrane Centre, The Cochrane Collaboration, 2012.

Rockwood 1999

Rockwood K. Educational interventions in delirium. Dementia
and Geriatric Cognitive Disorders 1999;10(5):426-9.

Siddiqi 2007

Siddiqi N, Holt R, Britton AM, Holmes J. Interventions for
preventing delirium in hospitalised patients. Cochrane
Database of Systematic Reviews 2007, Issue 2. [DOI:
10.1002/14651858.CD005563.pub2]

Siddiqi 2009
Siddiqi N, Clegg A, Young J. Delirium in care homes. Reviews in
Clinical Gerontology 2009;19:309-16.

Soule 2005

Soule A, Babb P, Evandrou M, Balchin S, Zealey L. Focus on older
people. www.statistics.gov.uk/downloads/theme_compendia/
foop05/0Olderpeople2005.pdf (accessed 16th January 2014)
2005; Vol. National Statistics: Department for Work and
Pensions. London, UK.

CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Culp 2003

Tabet 2009

Tabet N, Howard R. Pharmacological treatment for the
prevention of delirium: review of current evidence. International
Journal of Geriatric Psychiatry 2009;24(10):1037-44.

Trzepacz 1988

Trzepacz PT, Baker RW, Greenhouse J. A symptom rating scale
for delirium. Psychiatry Research 1988;23(1):89-97.

Voyer 2010

Voyer P, Richard S, Doucet L, Cyr N, Carmichael PH. Examination
of the multifactorial model of delirium among long-term care
residents with dementia. Geriatric Nursing 2010;31(2):105-14.

WHO 1992

World Health Organization. The ICD-10 Classification of Mental
and Behavioural Disorders: Clinical Descriptions and Diagnostic
Guidelines. Vol. 10, Geneva: World Health Organization, 1992.

Witlox 2010

Witlox J, Eurelings LSM, De Jonghe JFM, Kalisvaart KJ,

Van Gool WA. Delirium in elderly patients and the risk of post-
discharge mortality, institutionalization, and dementia. JAMA
2010;304(4):443-51.

References to other published versions of this review

Clegg 2012

Clegg A, Siddiqi N, Holt R, Young J. Interventions for preventing
delirium in older people in institutional long-term care
(protocol). Cochrane Database of Systematic Reviews 2012, Issue
1.[DOI: 10.1002/14651858.CD009537]

Methods

Cluster-randomised controlled trial with nursing home as the unit of randomisation.

Participants

98 residents of 7 care homes in lowa, USA.

Mean age 84.5 (SD 9.3) years in intervention group; 83.8 (SD 8.1) years in control group.

54.7% women in intervention group; 53.3% female in control group.

Interventions

A 4-week weight-based hydration management intervention for nursing-home residents. Individual flu-

id intake goal was calculated according to body weight. 75% of the fluid intake goal was delivered with
meals, the remaining 25% during non-meal times. Nursing staff were instructed on the treatment regi-
men. A research assistant calculated the fluid goal and measured fluid intake randomly to ensure pro-

tocol compliance.

No individual fluid intake goal calculated for control arm participants.

Outcomes Incidence of delirium, measured using the Neelon & Champagne (NEECHAM) confusion scale (Neelon
1996). Outcomes recorded at 4 weeks post-randomisation.
Notes Funding source: National Institute for Nursing Research
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Culp 2003 (continued)

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-  Unclear risk No information provided on generation of allocation sequence.

ation

Allocation concealment Unclear risk Cluster randomised trial. Unclear if all care homes recruited prior to randomi-
sation.

Blinding High risk No. Stated not double-blind and research team conducted all assessments. As-

All outcomes

sessments conducted weekly or if acute change in mental status was noted by
either the research team or care-home staff.

Incomplete outcome data  High risk No information on loss to follow-up. No intention-to-treat analysis.
addressed

All outcomes

Free of selective reporting ~ Low risk No evidence of selective outcome reporting.

Free of other bias High risk Staff alerted researchers to change in cognition so dependent on staff knowl-

edge. Nursing facility director recommended which unit should be used in the
study. A higher blood urea nitrogen (BUN):creatinine ratio in the intervention
group, indicating that this group were more dehydrated at baseline. No adjust-
ment made for effects of clustering. Potential for between-cluster contamina-
tion of the relatively simple hydration-based intervention, and measures to
prevent this were not reported by the investigators.

Lapane 2011

Methods

Cluster-randomised controlled trial with nursing home as the unit of randomisation.

Participants

3538 residents of 25 nursing homes in Virginia, USA, recruited between 2003 and 2004.

Medicare- and Medicaid-certified nursing homes with contracts with Omnicare pharmacies, 50 or more
geriatric beds and few short-stay residents were considered for inclusion.

73.9% women.

39.0% aged > 85.

Interventions

Geriatric Risk Assessment MedGuide (GRAM) software used to identify resident-specific medications
that may contribute to delirium and falls risk. Pharmacy automatically generated GRAM report with-
in 24 hours of nursing-home admission. For those who triggered GRAM resident assessment proto-
cols (RAPS) for delirium or falls risk, an automatic report was sent to the pharmacist to coincide with a
monthly visit to the nursing home. A medication review was then undertaken at the visit and a proac-
tive monitoring plan was initiated by the care home staff to assess for medication side effects.

Control nursing homes did not receive the triggered pharmacist visit or proactive monitoring plan.

Outcomes

Incidence of delirium, measured using the Nursing Home Confusion Assessment Method (NH-CAM)
(Dosa 2007).

Fall events, measured using MDS records.
Hospital admissions, measured using MDS records.

Mortality, measured using MDS records.
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Lapane 2011 (Continued)

The trial used resident months (defined as the number of days from date of first assessment to the first
outcome occurrence, the last date in the nursing home, the death date, or December 31, 2004), rather
than individuals as its unit of outcome measurement.

Results apply only to new admissions during 2004.

All outcomes were recorded electronically by participating care-home staff over a 12-month period.

Notes Funding source: Agency for Healthcare Research and Quality
Risk of bias
Bias Authors' judgement  Support for judgement

Adequate sequence gener-  Unclear risk

Method of allocation sequence generation not provided.

ation

Allocation concealment Unclear risk Unclear if all care homes recruited prior to randomisation.

Blinding High risk Participants and personnel aware of allocated intervention. MDS used for out-
All outcomes come data and completed by care staff with knowledge of allocation.
Incomplete outcome data  Unclear risk No information on intention-to-treat analysis.

addressed

All outcomes

Free of selective reporting ~ Low risk No evidence of selective outcome reporting.

Free of other bias Low risk Only one cluster was lost. Poisson regression accounting for the cluster design

was used.

MDS: minimum data set

Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

Greendyke 1986

Not a delirium prevention trial.

Grover 2011

Not a delirium prevention trial.

Hofferberth 1989

Not a delirium prevention trial.

Isaia 2009

Trial not conducted in a long term care setting.

Kim 2010

Not a delirium prevention trial.

Marcantonio 2010

Trial not conducted in a long term care setting.

Mittal 2004

Not a delirium prevention trial.

Moretti 2004

Not a delirium prevention trial.

Overshott 2010

Not a delirium prevention trial.

Pellfolk 2010

Not a delirium prevention trial.
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Study

Reason for exclusion

Tahir 2010

Not a delirium prevention trial.

Ushijima 2008

Not a delirium prevention trial.

Yoon 2011

Not a delirium prevention trial.

Characteristics of ongoing studies [ordered by study ID]

siddiqi 2012

Trial name or title

A cluster-randomised controlled pilot trial of 'Stop Delirium!' a complex intervention to prevent

delirium in care homes for older people

Methods

Cluster-randomised controlled trial.

Participants

288 care home residents.

Interventions

STOP delirium! intervention.

Outcomes

Incidence of delirium, severity of delirium.

Starting date

26th March 2012

Contact information

Dr Najma Siddiqi, Leeds Insitute of Health Sciences, University of Leeds, LS2 9JT

Notes

DATA AND ANALYSES

Comparison 1. Single component hydration intervention versus control

Outcome or subgroup title No. of No. of par- Statistical method Effect size
studies ticipants
1 Incidence of delirium 1 Risk Ratio (M-H, Random, 95% Cl) Subtotals only

Analysis 1.1. Comparison 1 Single component hydration
intervention versus control, Outcome 1 Incidence of delirium.

Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Culp 2003 3/53 3/45 + } 0% 0.85[0.18,4]
Favours intervention 0.1 0.2 0.5 1 2 5 10 Favours control
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Comparison 2. Single component medication monitoring and adjustment intervention versus control

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Incidence of delirium 1 Hazard Ratio (Random, 95% Cl) Subtotals only
2 Unplanned hospitalisation 1 Hazard Ratio (Random, 95% Cl) Subtotals only
3 Mortality 1 Hazard Ratio (Random, 95% Cl) Subtotals only
4 Falls 1 Hazard Ratio (Random, 95% Cl) Subtotals only
Analysis 2.1. Comparison 2 Single component medication monitoring and
adjustment intervention versus control, Outcome 1 Incidence of delirium.
Study or subgroup Inter- Control log[Hazard Hazard Ratio Weight Hazard Ratio
vention Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% Cl
Lapane 2011 4647 2664 -0.9(0.101) — 0% 0.42[0.34,0.51]
Favours intervention  0-2 0.5 1 2 5 Favours control
Analysis 2.2. Comparison 2 Single component medication monitoring and
adjustment intervention versus control, Outcome 2 Unplanned hospitalisation.
Study or subgroup Inter- Control log[Hazard Hazard Ratio Weight Hazard Ratio
vention Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
Lapane 2011 0 0 -0.1(0.106) —o+ 0% 0.89[0.72,1.1]
Favours intervention 02 0.5 1 2 5 Favours control
Analysis 2.3. Comparison 2 Single component medication monitoring
and adjustment intervention versus control, Outcome 3 Mortality.
Study or subgroup Inter- Control log[Hazard Hazard Ratio Weight Hazard Ratio
vention Ratio]
N N (SE) IV, Random, 95% CI 1V, Random, 95% CI
Lapane 2011 0 0 -0.1(0.144) —o+ 0% 0.88[0.66,1.17]
Favours Intervention 02 0.5 1 2 5 Favours control

Interventions for preventing de

lirium in older people in institutional long-term care (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

21



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Analysis 2.4. Comparison 2 Single component medication monitoring
and adjustment intervention versus control, Outcome 4 Falls.

Study or subgroup Inter- Control log[Hazard Hazard Ratio Weight Hazard Ratio
vention Ratio]
N N (SE) IV, Random, 95% CI IV, Random, 95% CI
Lapane 2011 0 0 0(0.057) +— 0% 1.03[0.92,1.15]
Favours intervention 02 0.5 1 2 5 Favours control

APPENDICES

Appendix 1. Update and pre-publication searches: July 2012 and April 2013

Source Search strategy Hits retrieved
1.ALOIS delirium Jul2012: 96
(www.medi-

cine.ox.ac.uk/alois) Apr2013:9

2. MEDLINE In- 1. Delirium/ Jul2012: 821
process and oth-

er non_indexed 2. deliri*.mp. Apl’ 2013:118
citations and X fusion*" ti.ab

MEDLINE 1950 - . "acute contusion™".ti,ab.

present (Ovid SP)

4. "acute organic psychosyndrome".ti,ab.
5. "acute brain syndrome".ti,ab.

6. "metabolic encephalopathy".ti,ab.

7. "acute psycho-organic syndrome".ti,ab.
8. "clouded state"ti,ab.

9. "clouding of consciousness".ti,ab.

10. "exogenous psychosis".ti,ab.

11. "toxic psychosis".ti,ab.

12. "toxic confusion".ti,ab.

13. Delirium, Dementia, Amnestic, Cognitive Disorders/su [Surgery]
14. obnubilat*.ti,ab.

15.0r/1-14

16. Primary Prevention/

17. prevent*.mp.

18. reduc™.ti,ab.

19. stop*.ti,ab.

20. taper*.ti,ab.
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(Continued)

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36

avoid*.ti,ab.

"cut* down"ti,ab.
or/16-22

15and 23

randomized controlled trial.pt.
controlled clinical trial.pt.
randomi?ed.ab.
placebo.ab.

drug therapy.fs.
randomly.ab.

trial.ab.

groups.ab.

or/25-32

(animals not (humans and animals)).sh.

33 not 34

24 and 35

3. EMBASE 1. Delirium/

1980 - 2012 week 2. deliri*.mp.

30 (Ovid SP)

3. "acute confusion*".ti,ab.

N

. "acute organic psychosyndrome".ti,ab.

5. "acute brain syndrome".ti,ab.

6. "metabolic encephalopathy".ti,ab.

7. "acute psycho-organic syndrome".ti,ab.

8. "clouded state"ti,ab.

9. "clouding of consciousness".ti,ab.

10.
11.
12.
13. Delirium, Dementia, Amnestic, Cognitive Disorders/su [Surgery]
14.
15.
16.
17.

18.

"exogenous psychosis".ti,ab.
"toxic psychosis".ti,ab.

"toxic confusion".ti,ab.

obnubilat*.ti,ab.
or/1-14

primary prevention/
prevent*.mp.

reduc*.ti,ab.

Jul 2012: 835

Apr2013:161

Interventions for preventing delirium in older people in institutional long-term care (Review)
Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

23



1\ Cochrane
é) Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

(Continued)

19. stop*.ti,ab.

20. taper*.ti,ab.

21. avoid*.ti,ab.

22. "cut* down"ti,ab.
23.0r/16-22

24.15and 23

25. randomized controlled trial/
26. random*.ti,ab.

27. placebo.ti,ab.

28. trial.mp.

29. controlled clinical trial/
30. or/25-29

31.24and 30

4. PsycINFO

1806 - July week 4
2012 (Ovid SP)

1. Delirium/

2. deliri*.mp.

3. "acute confusion*".ti,ab.

4. "acute organic psychosyndrome".ti,ab.
5. "acute brain syndrome".ti,ab.

6. "metabolic encephalopathy".ti,ab.

7. "acute psycho-organic syndrome".ti,ab.
8. "clouded state"ti,ab.

9. "clouding of consciousness".ti,ab.

10. "exogenous psychosis".ti,ab.

11. "toxic psychosis".ti,ab.

12. "toxic confusion".ti,ab.

13. obnubilat*.ti,ab.

14.0r/1-13

15. Prevention/

16. prevent*.mp.

17. reduc™.ti,ab.

18. stop*.ti,ab.

19. taper™*.ti,ab.

20. avoid*.ti,ab.

21. "cut* down"ti,ab.

Jul2012: 163

Apr2013: 19
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22.0r/15-21
23.14and 22

24, random™.mp.
25. trial.mp.

26. placebo*.mp.
27. group.ab.

28. 0r/24-27

29.23and 28

5.CINAHL (EBSCO  S1 (MH "Delirium") OR (MH "Delirium Management (lowa NIC)") OR (MH "Delirium, De- Jul2012: 189

host) mentia, Amnestic, Cognitive Disorders/SU")
Apr2013:0

S2 TX deliri*
S3 TX "acute confusion*"

S4 TX "acute organic psychosyndrome"

S5 TX "acute brain syndrome"

S6 TX "metabolic encephalopathy"

S7 TX "acute psycho-organic syndrome"

S8 TX "clouded state"

S9 TX "clouding of consciousness"

$10 TX "exogenous psychosis"

S11 TX "toxic psychosis"

$12 TX "toxic confusion"

S13 TX obnubilat*®

S14 S1orS2orS3orS4orS5orS6orS7orS8orS9orS10orSl1lorS12orS13
S15 (MH "Preventive Trials") OR (MH "Preventive Health Care")
S16 TX prevent*

S17 TX reduc*

S18 TX stop*

S$19 TX taper*

S20 TX avoid™

$21 TX "cut* down"

S22 S150r S16 or S17 or S18 or S19 or S20 or S21

$23 S14 and S22

S24 TX random*

S25 TX placebo
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(Continued)
$26 TX trial

S27 (MH "Clinical Trials") OR (MH "Intervention Trials")
S28 S24 or S25 or S26 or S27

$29 S23 and S28

*1

6. Web of Science Topic=(deliri* OR "acute confusion*" OR "acute organic psychosyndrome" OR "acute

and conference brain syndrome" OR "metabolic encephalopathy" OR "acute psycho-organic syndrome"
proceedings (Web ~ OR "clouded state" OR "clouding of consciousness" OR "exogenous psychosis" OR "toxic
of Knowledge) psychosis" OR "toxic confusion" OR obnubilat*) AND Topic=(prevent* OR reduc* OR stop*

OR taper* OR avoid* OR "cut* down") AND Topic=(random™* or placebo or "double-blind"
or trial OR groups OR "controlled study" OR "time series" OR "Comparative Study" OR
"Pretest-Posttest Design")

Timespan=All Years. Databases=SCI-EXPANDED, SSCl, A&HCI, CPCI-S, CPCI-SSH, BKCI-S,
BKCI-SSH.

Lemmatization=0n

Jul 2012: 654

Apr2013:163

7. LILACS (BIREME)  randomly OR randomised OR randomized OR trial OR ensaio clinico OR control OR con- Jul2012: 47
trolled [Words] and delirium OR delious OR deliria OR delirio OR loucura [Words]
Apr2013:1
8. CENTRAL (The #1 MeSH descriptor Delirium, this term only Jul2012: 230
Cochrane Library)
(Issue2 of 4,2012) #2 deliri* Apr2013:7

#3 "acute confusion*"

#4 "acute organic psychosyndrome"
#5 "acute brain syndrome"

#6 "metabolic encephalopathy"

#7 "acute psycho-organic syndrome"

#8 "clouded state"

#9 "clouding of consciousness"

#10 "exogenous psychosis"

#11 "toxic psychosis"

#12 "toxic confusion"

#13 obnubilat*

#14 (#1 OR#2 OR#3 OR#4 OR#5 OR #6 OR #7 OR#8 OR#9 OR #10 OR #11 OR #12 OR #13)
#15 MeSH descriptor Primary Prevention, this term only

#16 prevent*

#17 reduc”

#18 stop*

#19 taper®

#20 avoid*

#21 "cut* down"
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#22 (#15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21)

#23 (#14 AND #22), trials

9. Clinicaltrial- care home OR institutionalised OR institutionalized OR long term care OR home | In- Jul 2012: 156
s.gov (www.clini- terventional Studies | delirium OR toxic psychosis OR toxic confusion OR metabolic en-

caltrials.gov) cephalopathy OR clouded state OR exogenous psychosis | Senior Apr2013:23
10. ICTRP Search care home OR institutionalised OR institutionalized OR long term care OR home | In- Jul2012: 72
Portal (app- terventional Studies | delirium OR toxic psychosis OR toxic confusion OR metabolic en-

s.who.int/tri- cephalopathy OR clouded state OR exogenous psychosis Apr2013:0

alsearch) [in-
cludes: Australian
New Zealand Clini-
cal Trials Registry;
ClinicalTrials.gov;
ISRCTN; Chinese
Clinical Trial Reg-
istry; Clinical Tri-
als Registry - In-
dia; Clinical Re-
search Informa-
tion Service - Re-
public of Korea;
German Clinical
Trials Register;
Iranian Registry
of Clinical Trials;
Japan Primary
Registries Net-
work; Pan African
Clinical Trial Reg-
istry; Sri Lanka
Clinical Trials Reg-
istry; The Nether-
lands National Tri-
al Register]

TOTAL before de-duplication

July 2012: 3263

April 2013: 501

TOTAL after de-duplication and first assessment

July 2012: 120

April 2013: 15
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

An additional co-author (Anne Heaven) was added to the review between the protocol and review stage. Following publication of the
protocol, amendments were made to Measures of treatment effect and Data synthesis to incorporate the analysis of adjusted data from
cluster-randomised trials using generic inverse variance methods. A post hoc decision was made to include the adverse outcome of falls
in the 'Summary of findings' tables. We planned participant-level subgroup analyses for those with and without dementia, but we were
unable to conduct these analyses because of limitationsin reporting. We planned sensitivity analyses for trials at low risk of methodological
bias, but these were not possible because of the very small number of included trials.

INDEX TERMS

Medical Subject Headings (MeSH)

*Institutionalization; *Long-Term Care; Delirium [chemically induced] [*prevention & control]; Fluid Therapy; Frail Elderly; Medication
Reconciliation; Randomized Controlled Trials as Topic

MeSH check words

Aged; Humans
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