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Abstract

Background: This systematic review was conducted to evaluate any interven-

tions to prevent incident delirium, or shorten the duration of prevalent delir-

ium, in older adults presenting to the emergency department (ED).

Methods: Health sciences librarian designed electronic searches were con-

ducted from database inception through September 2021. Two authors

reviewed studies, and included studies that evaluated interventions for the pre-

vention and/or treatment of delirium and excluded non-ED studies. The risk

of bias (ROB) was evaluated by the Cochrane ROB tool or the Newcastle-

Ottawa (NOS) scale. Meta-analysis was conducted to estimate a pooled effect

of multifactorial programs on delirium prevention.

Results: Our search strategy yielded 11,900 studies of which 10 met study

inclusion criteria. Two RCTs evaluated pharmacologic interventions for delir-

ium prevention; three non-RCTs employed a multi-factorial delirium preven-

tion program; three non-RCTs evaluated regional anesthesia for hip fractures;

and one study evaluated the use of Foley catheter, medication exposure, and

risk of delirium. Only four studies demonstrated a significant impact on delir-

ium incidence or duration of delirium—one RCT of melatonin reduced the

incidence of delirium (OR 0.19, 95% CI 0.06 to 0.62), one non-RCT study on a

multi-factorial program decreased inpatient delirium prevalence (41% to 19%)

and the other reduced incident delirium (RR 0.37, 95% CI 0.22 to 0.61). One

case–control study on the use of ED Foley catheters in the ED increased the

duration of delirium (proportional OR 3.1, 95% CI 1.3 to 7.4). A pooled odds

ratio for three multifactorial programs on delirium prevention was 0.46 (95%

CI 0.31–0.68, I2 = 0).

Conclusion: Few interventions initiated in the ED were found to consistently

reduce the incidence or duration of delirium. Delirium prevention and
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treatment trials in the ED are still rare and should be prioritized for future

research.
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INTRODUCTION

Delirium is a disturbance of attention, awareness, and a
change in baseline cognition. Delirium is common in the
emergency department (ED), especially in older adults.
Between 6% and 38% of older ED adults have incident
delirium, defined as new development of delirium after
arrival, or prevalent delirium defined as those who pre-
sent to the ED with delirium.1–8 Importantly, ED delir-
ium is associated with increases in the length of hospital
stay and mortality, and decreases in independence and
cognitive function.3,7,9–12 Due to the prevalence of delir-
ium in the ED setting and the associated morbidity and
mortality, there is a growing support for ED-based strate-
gies to improve identification, management and preven-
tion of delirium. Among accredited level 1 and level
2 geriatric EDs, 90% of level 1 and 40% of level 2 geriatric
EDs reported protocols for delirium screening; in addi-
tion, many have implemented strategies to decrease delir-
ium incidence.13

The authors previously synthesized seven Cochrane
systematic reviews that summarized delirium prevention
or treatment trials across a variety of healthcare settings
(Table S1).14–21 Multifactorial interventions, including
individualized care, an educational component, reor-
ientation, and early mobilization, often effectively reduce
the incidence of delirium in the inpatient setting.19,22 Since
2012, four Cochrane reviews summarized pharmacologic
and nonpharmacologic delirium interventions in both the
hospital setting and long-term care.14,17,19,20 The generaliz-
ability of pharmacological and nonpharmacological inter-
ventions to the ED setting may be limited due to resource
constraints and heterogeneous patient populations.21To
date, no systematic review has been published assessing
delirium prevention or intervention programs targeted at
older adults in the ED.

Objective

The objective of this systematic review was to identify
pharmacologic and nonpharmacologic interventions to
prevent or treat delirium to reduce the incidence, sever-
ity, and duration of delirium in older adults presenting to
the ED.

METHODS

Protocol and registration

The study follows the Preferred Reporting Items for System-
atic Reviews and Meta-Analysis (PRISMA).23 The study pro-
tocol was registered to PROSPERO (CRD42020169654).21

Eligibility criteria

Study characteristics

To capture a broad scope of studies in the literature, we
included studies where assessment started in the ED. We

Key points

• The use of melatonin in the selected indica-
tions, such as overnight stay in the ED, could
be effective in reducing incident delirium, but
further research is needed.

• Multi-factorial programs show the most prom-
ise in reducing delirium-related outcomes, but
a sustained, multi-center, and likely interna-
tional collaborative program of research is
required to assess whether such interventions
are feasible and effective in the ED.

• Older adults with hip fracture appear to be a
target population which investigators used both
pharmacological and non-pharmacological
interventions; however, interventions studied to
date have not demonstrated a significant
impact.

Why does this paper matter?

Evaluation of the current status of prevention
and intervention for delirium in the acute care
setting will facilitate the design and development
of future intervention programs for older adults
who present to clinic, inpatient, and intensive
care unit after the emergency department visits.
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considered studies that evaluated interventions for the
prevention or treatment of delirium in older adults
admitted from the ED. We excluded studies that did not
include ED or focused entirely on delirium tremens or
emergence delirium, as these conditions are pat-
hophysiologically distinct from the geriatric syndrome of
delirium.24

Types of studies

This review included randomized controlled trials (RCT),
before and after studies, observational studies with statis-
tical adjustment, and quality improvement studies. We
did not exclude any study based on language.

Types of participants

For treatment studies, we included studies with partici-
pants 65 years of age or older who screened positive for
delirium. For prevention studies, we included studies
with participants 65 years of age or older who screened
negative or did not get a diagnosis for delirium on ED
presentation. We chose 65 as the relative cutoff as the
risk of delirium is the highest in this age group.25

Types of interventions

Any interventions that were quantitatively evaluated as
delirium prevention or treatment were eligible. “Preven-
tion” included any approach to reduce incident delirium
during the ED episode of care or subsequent hospitaliza-
tion for those admitted. “Treatment” included any
method used to reduce the severity and/or duration of
those diagnosed with delirium. The comparator group
was the placebo, usual care, or pre- implementation
baseline.

Types of outcome measures

For prevention studies, the primary outcome was delir-
ium incidence or inpatient delirium prevalence, and
delirium severity was the primary outcome for treatment
studies. Secondary outcomes include delirium duration
and mortality rates. Delirium identification required the
use of valid delirium assessment tools or clinical diagno-
sis. This included brief screening tools and diagnosis
codes.26–30 Delirium duration was typically reported in
consecutive days that a patient had a positive screen for
delirium or met diagnostic criteria for delirium. The

timing parameters spanned the initial arrival in the ED
and the entire hospital stay.

Setting

The initial delirium assessment had to occur in the
ED. We allowed the prevention or intervention to occur
elsewhere in the hospital, including inpatient units. This
was because we broadened the inclusion to include inter-
ventions initiated during the hospital stay to maximize
the output of this review, while maintaining ED rele-
vance by identifying potentially high-yield future
research directions to evaluate in the ED. We finalized
the inclusion criteria before PROSPERO protocol was
submitted.

Search strategy

A health sciences librarian (HH) trained in systematic
reviews developed search strategies employing subject
headings and keywords in conjunction with study inves-
tigators. The initial strategy was developed on Ovid
MEDLINE and translated manually to the other data-
bases. Another librarian peer-reviewed the Ovid
MEDLINE strategy according to the PRESS Peer Review
of Electronic Search Strategies. The full search strategies
are available in the Table S2. Search strategies were cre-
ated for Ovid MEDLINE, Embase (Elsevier), Cochrane
Library (Wiley), CINAHL (EBSCOhost), PsycINFO
(EBSCOhost), and Dissertations and Theses Global
(ProQuest). The searches were not limited by date or lan-
guage. The searches were conducted on September 9 of
2021. Database records were de-duplicated in EndNote.
We also reviewed reference lists literature pertaining to
delirium management in the ED, and gray literature from
relevant conference abstracts.

Data management

The articles found in the database were transferred to
Rayyan.31 The data from the articles were extracted in
Excel. Citations were stored in EndNote.

Selection process

Three authors (HC, SH, DM) completed the selection
process. During the first phase of review, these authors
independently assessed the title and abstract of each arti-
cle to determine if the study met the eligibility criteria.
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Phase two of study selection was a full manuscript review
of those studies that appeared relevant from the first phase.
Two primary reviewers (HC, SH) independently reviewed
the full manuscript for inclusion or exclusion and a third
reviewer (DM) adjudicated discrepancies. A kappa statistic
was calculated to measure reviewer interrater reliability.32

Data collection

A standardized data collection Excel sheet was used by
the reviewers to gather the relevant information. The
form was developed from the Cochrane Collaboration:
Data collection form for intervention review—RCTs and
non-RCTs.33

Data items

The data collected from the studies include the year of pub-
lication, study design, and intervention for delirium preven-
tion and/or treatment. The outcomes that we abstracted
include incidence, duration, mortality, Intensive Care Unit
(ICU) admission, discharge to skilled nursing facility, qual-
ity of life, and long-term cognitive deficit.

Risk of bias assessment

We used the Cochrane risk of bias (ROB) assessment tool for
RCTs, and the Newcastle-Ottawa (NCO) scale for non-
RCTs.34,35 Two independent reviewers (HC, SH) assessed the
ROB, with a third reviewer (SL) resolving any discrepancies.

Summary measures

We reported the last author, study year, study type, study
setting, type of intervention, effect size, and ROB. When
possible, we estimate the number needed to treat
(NNT),36 using the online calculator, using the defined
delirium prevalence in the ED from the GEAR review.8

As for meta-analysis, we pooled three studies that
employed multifactorial programs using the random
effect model and reported a pooled Odds ratio (OR).

RESULTS

Study selection

After initial screening, 29 studies were included in
the full manuscript screening. Of the 29 manuscripts

reviewed, there were 3 disagreements there were resolved
by a third reviewer (DM). The interrater agreement for
inclusion or exclusion was good with a kappa of 0.79
(95% CI:0.56–1.0).32 We identified a total of 10 articles
included in this review (Figure 1).

Study characteristics

We summarize included studies in Tables 1 and S3. Five
studies were only available as abstracts (Table 1).39–41,45,46

Two studies were RCTs.44,47 A total of six studies occurred
across healthcare settings that included the ED.38,41,42,44,45,47

Two RCTs evaluated pharmacologic interventions for delir-
ium prevention,44,47 three non-RCTs employed a multi-
factorial delirium prevention program,38,41,42 three non-
RCTs evaluated regional anesthesia for hip fractures, and
one study evaluated the use of Foley catheter, medication
exposure, and risk of delirium.43

Risk of bias in studies

ROB was evaluated using the Cochrane ROB tool for two
RCTs, which showed the overall ROB as high and low
(Figure 2). We evaluated the remainder of the studies
with the NCO scale; six of them had high risk, and two
had a low ROB (Figure 3).

Results of individual studies

Of the 10 studies included, only four studies demon-
strated a significant impact on incident delirium or delir-
ium duration—one RCT of melatonin, two non-RCT
studies on multi-factorial programs, and one case–control
study on the use of Foley catheter. The outcomes related
to delirium, type of intervention, and effect size are listed
in Table 1. We summarized the findings below.

Delirium prevention studies

Pharmacological
Positive study. Al-alma et al. examined the impact of mel-
atonin compared to placebo on the prevention of delir-
ium among older adults admitted to the internal
medicine unit from the ED.47They provided patients with
0.5 mg melatonin at night and prevented delirium with a
Number Needed to Treat (NNT) of 6. Two patients
(2/72 = 2.8%) who received melatonin reported side
effects describing nightmares. However, the overall risk
of bias was high (Figure 2).
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Negative study. Schrijver et al. evaluated the used of halo-
peridol compared to placebo on the prevention of delir-
ium among high-risk older adults (age ≥ 70) hospitalized
from the ED.44 They identified a high-risk population
using the Veiligheidsmanagementsysteem (VMS) delir-
ium risk assessment tool48 and randomized them to 1 mg
prophylactic Haloperidol or placebo. The study did not
reach the target sample size, and the results did not show
any significant reduction in the incident delirium.

Non-pharmacological interventions
Positive studies. Naughton et al. evaluated a multifactorial
intervention to prevent delirium in their acute geriatric unit
(AGU) compared to routine clinical care before the AGU
opened in the hospital. This intervention included avoid-
ance of antipsychotics, family support, and treating medical
factors. They assessed the prevalence of delirium on day
4 among older adults (age ≥ 75) admitted from the ED.42

The prevalence of delirium in the unit at the baseline was
compared to post-implementation. The incident delirium
on day 4 in AGU decreased from 41% to 19%.

Björkelund et al. investigated a multifactorial inter-
vention to prevent delirium in older patients (age ≥ 65)
with hip fractures compared to routine clinical care
before the intervention started.38 Interventions include
the use of oxygen, intravenous fluids, increasing vital
monitoring, pain relief, and daily screening for delirium.
Their intervention decreased incident delirium (RR 0. 37,
95% CI 0.22–0.61).

Sun et al. evaluated the program called EmpowerRing
Elder Novel Interventions (ERNI) comparing the effect of
ERNI with routine clinical care before implementation of
the program on incident delirium in older adults admit-
ted to the ICU, ED observation unit, or inpatient
service.45The ERNI was a non-pharmacologic interven-
tion to interact with the patient and provide cognitive
stimulating activities. ERNI decreased incident delirium
(40.1% pre- vs. 34.3% post intervention).

Mok et al. compared a multifactorial intervention
with routine clinical care to reduce incident delirium in
hip fracture patients admitted from the ED.41 The inter-
vention included delirium screening, and the proactive
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use of oxygen, fluid and electrolyte balance, continence
management, pain treatment, nutrition, early mobiliza-
tion, and physical therapy. Control group details were
not reported, but the intervention decreased incident
delirium (10.1% vs. “Reported Control” 48%).

Regional anesthesia
Negative studies. LeBlanc et al. evaluated the use of a fem-
oral nerve block (FNB) with ultrasound guidance compared
to standard pain control to reduce the incidence of delirium
in hip fracture patients.40 The total sample size was 26 for
the intervention and control groups, and there was no sta-
tistically significant difference in incident delirium rates.

Herman et al. evaluated the use of ultrasound-guided
FNB compared to routine clinical care before implementa-
tion and its impact on multiple factors, including the fre-
quency of incident delirium among hip fracture patients in
the ED.39 They looked at data 1 year prior and 1 year after
the implementation of the nerve block, and found no signif-
icant difference in the incidence of delirium.

Yip et al. evaluated the use of ultrasound-guided
fascia-illiaca block (FIB) compared to routine clinical
care for hip fracture patients and its impact on medica-
tion induced delirium in the ED.46 The study compared
two groups of hip fracture patients; one group received
the FIB and the other group received morphine. They
demonstrated no significant difference in the incidence
of medication induced delirium between the two groups.

Delirium treatment study

Non-pharmacological intervention
Positive study. Noel et al. compared the use of Foley cath-
eters and high-risk medications on delirious and non-
delirious older patients in the ED.43 They quantified the
association between Foley catheter use and high-risk

medications with delirium duration measured. Foley
catheter placement in the ED correlated with an
increased duration of delirium (adjusted proportional OR
3.1, 95% CI 1.3–7.4, NNT 4). The mean difference in delir-
ium duration was 1.6 days longer with insertion of ED
Foley catheters after adjusting for high-risk medications.

Meta-analysis of multifactorial programs
for delirium prevention

Next, we conducted a meta-analysis of three studies
(Naughton et al.,42 Björkelund et al.,38 and Sun et al.45)
which reported the 2 by 2 table to estimate the effect of
delirium prevention. It was not feasible to include
Mok et al.41 as non-exposure data were missing. Using
the random effect model, a pooled OR was 0. 46(95%
CI 0.31–0.68), I2 = 0% (Figure 4).

DISCUSSION

Despite recommendations from the American Geriatrics
Society and Society for Academic Emergency Medicine to
prioritize delirium prevention and therapeutic research
15-years ago, emergency medicine (EM) still has only
consensus-based recommendations upon which to for-
mulate delirium treatment protocols.37,49 Since 2012
seven Cochrane reviews have synthesized delirium inter-
ventions across a variety of patient populations and clini-
cal settings, but none included study findings from the
ED.14–20The Geriatric Emergency Care Applied Research
(GEAR) Network reviewed a similar question, and did
not identify any ED-based research upon which to base
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prevention or intervention interventions.8 Our systematic
review adds to these prior publications by including
interventions started in the ED, as opposed to interven-
tions only taking place in the ED. Of the studies included,
only four demonstrated any measurable impact on the
incidence or duration of delirium. Effective delirium-
prevention interventions included one study using bed-
time melatonin, another employing non-pharmacological
interventions, and the avoidance of Foley cathe-
ters.38,42,43,47 Specifically, we identified just one action-
able pharmacological finding based on a single study that
may be implemented by EDs to decrease delirium fre-
quency or duration: low dose, nighttime use of melatonin
to decrease incident delirium with a small risk of night-
mares and change in sensorium. In general, ED boarding
should be avoided altogether to mitigate onset of
delirium, but whether extrapolation of nocturnal melato-
nin to at-risk populations stuck overnight in the ED is
either viable or effective remains untested.50 Multifacto-
rial programs, which focus on modifying recognized
deliriogenic factors such as high-risk medications, pain,
and immobilization in nonrandomized studies, were also
associated with decreased incident delirium. Older adults
with hip fractures appear to be a target for intervention.
Interventions studied to date, such as regional anesthesia,
have demonstrated a significant impact on pain reduction
and opioid use, but failed to translate into delirium
prevention.51

Though it is recommended that pharmacologic man-
agement of delirium is reserved for those at immediate
risk of harming themselves or others, antipsychotics
medications and sedatives are commonly used to treat
delirium in the ED setting.52 Unfortunately, neither the
potential benefits nor harms of these pharmacological
strategies are rigorously based on any ED research. Halo-
peridol was found to be ineffective in preventing delirium
in ED patients at high risk for delirium.53 This is consis-
tent with previous meta-analyses that discourage the use
of haloperidol for delirium treatment of prevention in
non-ED settings15,16,19,53 and thus our systematic review
does not support the safety or effectiveness of prophylac-
tic haloperidol to prevent delirium.

Melatonin was the only other medication identified
in our systematic review to prevent delirium in older ED
patients. The finding that low-dose melatonin could
potentially prevent delirium is consistent with prior stud-
ies by Hatta et al.54 and a meta-analysis by Campbell
et al.55 Further research is needed to explore whether this
would be helpful for ED patients arriving during daylight
hours, or those boarding overnight in the ED. With these
caveats, our review raises the question of using melatonin
for patients at risk of delirium who have to board in the
ED overnight. Compelling research from the inpatient
and ICU settings suggest that multifactorial programs
can prevent delirium.56–59 Those include the Hospital
Elder Life Program implemented in inpatient units,.58,59

and the ABCDEF bundle in ICU.57 We identified four
non-RCT studies on multi-factorial programs and one
case–control study on the use of a Foley catheter and
medication exposures.38,41–43,45 Our review did not find
any RCTs using multi-factorial programs. Because we
found very limited evidence from ED-based interven-
tions, multi-factorial programs await evaluation in the
ED setting and should evaluate outcomes beyond the
incidence of delirium, such as antipsychotic use, delirium
severity, and delirium resolution. Also, many older adults
with delirium or at increased risk of delirium may be
unable to consent raising ethical conduct of research con-
cerns.60 One approach is to target delirium susceptibility
factors that are common in the ED, such as impaired
sleep and dehydration, or identifying a subset of older ED
patients at highest risk of developing delirium from the
environment and sensory stimuli in the ED, such as those
with cognitive impairment and frailty.8

Under-treated pain is a common factor in delirium so
older adults with hip fractures may be a target population
for prevention and intervention61–63; however, we did not
identify oligoanalgesia interventions that reduced inci-
dent delirium. Ritcey et al. conducted a systematic review
and concluded that those who received a FNB reported
less pain and decreased opioid requirement, but the study
was not powered to determine whether incident delirium
decreased.64 ED Ultrasonographic Regional Anesthesia to
Prevent Incident Delirium in Hip Fracture Patients,

FIGURE 4 A pooled effect estimates for multifactorial programs to prevent delirium
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(EDU-RAPID), a large Canadian ED RCT), is currently
underway.65 There is not yet sufficient evidence to sup-
port or refute the use of regional anesthesia for hip frac-
ture to reduce delirium duration or incident delirium.
These findings should not discourage the use of regional
anesthesia, as the primary outcome of current studies
effectively reduced parenteral opioids and opioids-related
adverse events while safely providing superior analgesia.

Limitations

First, we were unable to conduct a meta-analysis for any
intervention or outcome as no two studies assessed an
identical intervention, even when including those that
used multi- interventions and the same outcome assess-
ment. We believe this review still has value as our search
strategy and selection were exhaustive and provide his-
torical and contemporary context to often overlooked
ED-based delirium interventional research. Second, sev-
eral abstracts failed to report statistical significance and
effect size other than the p-value. To mitigate this, we the
contacted original study authors to clarify ambiguities,
but received no additional details.66 Third, seven studies
used mixed study settings with the ED as only one of
those settings, so the benefits or harms attributable to the
ED portion of the intervention remain unclear. This limi-
tation was anticipated as delirium care encompasses ED
to inpatient.

Future recommendation for research

The multicomponent nature of both the causes and pre-
sentations of delirium make it a subject of scientific
inquiry.57,67 We highlight several possible solutions to
address these difficulties. Investigations could initial aim
to more carefully characterize the etiology and subtypes
of delirium with more selective inclusion criteria
to ensure that the interventions more precisely match
the patient population's specific delirium risk factors
(e.g., explanatory trials).8 This would be well suited to an
RCT, matched case control, and propensity matching.
Alternatively, EM investigations could learn from non-ED
researchers by embracing the multifarious nature of delir-
ium and implementing similarly multifactorial interven-
tions. Use of trained volunteers similar to those employed
in the Hospital Elder Life Program are one potential solu-
tion to resource constraints commonly seen in the EDs to
implement such a program.68 Multicomponent approaches,
harmonized delirium assessment instruments, pragmatic
study design, and implementation science will be impor-
tant to address these theoretical constraints.

Delirium outcomes specific to EM have been limited
to incidence, prevalence, and duration for 30 years.2,4,7

Rose et al. published a study protocol for delirium core
outcomes, which used systematic review and Delphi
method to define these outcomes.69 In addition, GEAR's
highest priority research topics were ED delirium preven-
tion and interventions that are not reliant on additional
nurse or physician efforts and defining etiologic delirium
phenotypes who should be targeted for prevention and
intervention strategies.8 As ED research focuses on delir-
ium prevention and intervention, we foresee the incorpo-
ration of delirium severity, delirium subtypes and
phenotypes, and a core set of outcomes as proposed by
Oh et al37 as essential components of impactful EM
research in the future. Surprisingly, we did not find any
experimental study testing the control of the length of
stays in the ED and its effect on delirium. A recent move-
ment on the age-friendly health system might impact
delirium-related outcomes in the ED, and setting a policy
for LOS may be an interesting intervention. Lastly, the
consequences of delirium often extend beyond the ED
into the hospital or ICU, so delirium management is
by necessity a multidisciplinary task which will
require coordination, transdisciplinary funding opportu-
nities, and team science to accelerate the identification of
effective and ultimately efficacious interventions.60

CONCLUSION

Our systematic review found little evidence of trials that
evaluated delirium prevention and treatment in the ED
setting, as about half of our findings were from abstracts.
The use of melatonin in the selected indications, such as
overnight stay in the ED, could be tested. Multi-factorial
programs show the most promise in reducing delirium-
related outcomes. Still, sustained, multi-center research
is required to assess whether such interventions, whether
the entire program or a part of it, are feasible and effec-
tive in the ED. Older adults with hip fracture appear to
be a target population in which investigators used both
pharmacological and non-pharmacological interventions;
however, interventions studied to date have not demon-
strated a significant impact. The prevention and treat-
ment of delirium is an opportunity for the improvement
of patient care in the ED and requires further research.
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