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Abstract

Background Despite constituting 14% of the general population, older adults make up almost a quarter of all emer-
gency department (ED) visits. These visits often do not adequately address patient needs, with nearly 80% of older
patients discharged from the ED carrying at least one unattended health concern. Many interventions have been
implemented and tested in the ED to care for older adults, which have not been recently synthesized.

Methods A systematic review was conducted to identify interventions initiated in the ED to address the needs

of older adults. Embase, MEDLINE, CINAHL, Cochrane CENTRAL, the Cochrane Database of Systematic Reviews,

and grey literature were searched from January 2013 to January 18, 2023. Comparative studies assessing interventions
for older adults in the ED were included. The quality of controlled trials was assessed with the Cochrane risk-of-bias
tool for randomized trials, and the quality of observational studies was assessed with the risk of bias in non-rand-
omized studies of interventions tool. Due to heterogeneity, meta-analysis was not possible.

Results Sixteen studies were included, assessing 12 different types of interventions. Overall study quality was low
to moderate: 10 studies had a high risk of bias, 5 had a moderate risk of bias, and only 1 had a low risk of bias. Follow-
up telephone calls, referrals, geriatric assessment, pharmacist-led interventions, physical therapy services, care plans,
education, case management, home visits, care transition interventions, a geriatric ED, and care coordination were
assessed, many of which were combined to create multi-faceted interventions. Care coordination with additional
support and early assessment and intervention were the only two interventions that consistently reported improved
outcomes. Most studies did not report significant improvements in ED revisits, hospitalization, time spent in the ED,
costs, or outpatient utilization. Two studies reported on patient perspectives.

Conclusion Few interventions demonstrate promise in reducing ED revisits for older adults, and this review identi-
fied significant gaps in understanding other outcomes, patient perspectives, and the effectiveness in addressing
underlying health needs. This could suggest, therefore, that most revisits in this population are unavoidable manifes-
tations of frailty and disease trajectory. Efforts to improve older patients'needs should focus on interventions initiated
outside the ED.
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Background

Older adults—adults aged 65 or older—contribute to
almost a quarter of all visits to the emergency depart-
ment (ED), despite constituting just 14% of the general
population in high-income countries [1-5]. This trend
is projected to persist, with an anticipated 30% increase
in ED utilization as patients age [4]. However, even after
receiving care in the ED, the needs of older adults often
remain unaddressed: nearly 80% of older adults dis-
charged from the ED carry at least one unattended health
concern [4]. Further, within 6 months of discharge from
their initial ED visit, almost 44% of older adults revisit
the ED at least once, and around 7.5% return three or
more times [4]. While reattendance may be the result of
disease progression or overall frailty, given the large pro-
portion of patients with unattended health concerns, it is
also likely that at least some patients return due to their
needs being unmet in the ED.

These concerning rates of return visits and unfavour-
able outcomes following the initial ED visit underscore
the need to think differently about the ED model of care
to address the complex health needs of older patients [1,
4, 6, 7]. Compared to younger patients, older adults are
more likely to have age-related visual, hearing, or cogni-
tive impairments, multiple comorbidities, atypical symp-
toms or disease states, be on multiple medications, and
have more complex psychosocial needs [2, 8, 9]. Given
the rapid-care ED model, designed for trauma and acute
conditions, which often concentrates solely on the imme-
diate issue, EDs as they are currently structured may be
unable to address older patients’ unique, complex health
challenges [5, 8, 10-12]. Consequently, the substantial
health needs of older adults are likely being left unmet
[5].

Community-centred approaches and strategies, such
as improving the availability and accessibility of primary
care services, extending operating hours—especially dur-
ing off-peak periods—and implementing primary care
interventions like nurse-led walk-in centres designed
for low-acuity cases, can be highly effective in reducing
unplanned ED visits among older adults. However, these
interventions are beyond the scope of ED practitioners
to implement [13, 14]. Additionally, not all older adults
will be able to access community-based services, and EDs
may be the only avenue they have to access care. There-
fore, given the mounting strain on ED services and the
need for older adults to utilize the ED, there is a pressing
need for effective interventions to support older adults
and ensure their care needs are being met within the ED.

Existing systematic reviews have explored strategies
for ED avoidance for older adults; however, nearly all
focus on community-based or system-wide interventions
rather than interventions implemented specifically in
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EDs [3, 5, 13]. Further, a 2019 review on ED-based inter-
ventions for older adults reported mixed results, particu-
larly for ED-related outcomes, but only focused on four
types of ED-based interventions [9]. A recent, compre-
hensive review of ED-based interventions specifically for
older adults is lacking. The objective of this systematic
review was to identify interventions implemented in the
ED to improve ED-related outcomes in older adults.

Methods
Search strategy
A systematic review following Cochrane best practices
guidelines and PRISMA reporting standards was con-
ducted [15, 16]. Embase, MEDLINE, CINAHL, Cochrane
CENTRAL, and the Cochrane Database of Systematic
Reviews were searched. Given the large volume of studies
expected and the desire to provide the most up-to-date
evidence, the search was limited to the last 10 years. The
search was limited to studies published from 2013 to Jan-
uary 18, 2023.

The strategies utilized a combination of MeSH terms
(e.g. “emergency service’, hospital;, “patient readmis-

” o«

sion’; “evaluation study”) and keywords (e.g. “emergency
department’, “hotspot’, “intervention study”) to capture
interventions of interest. Vocabulary and syntax were
adjusted across the databases. The search was limited
to English and French language studies. No other fil-
ters were applied. The search strategy was developed by
a research librarian, and a peer review of the electronic
search strategy (PRESS) was conducted by another
research librarian [17]. The full search strategy is avail-
able in Additional file 1: Appendix A.

Grey literature searches were conducted through the
Canadian Agency for Drug and Technologies in Health
Grey Matters database, targeted Google searches, and
preprint databases including medRixV and Research
Square. Canadian provincial health websites were
searched for relevant studies or reports. International
agency websites including the National Institute for
Health and Care Excellence (UK) and Europe PMC were
also searched. Additionally, the reference lists of relevant
systematic reviews and included studies were hand-
searched to ensure all relevant literature was captured.

Records were downloaded, and duplicates were
removed using EndNote version 9.3.3 (Clarivate
Analytics).

Study selection

A calibration exercise was conducted by four review-
ers on a sample of the retrieved abstracts. A sample
of 100 abstracts was reviewed until 100% agreement
was reached among reviewers. After 100% agreement
was reached, the remaining abstracts were screened
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in duplicate by two teams of two independent review-
ers. Abstracts proceeded to full-text review if they met
the following inclusion criteria: assessed the effective-
ness of interventions to reduce ED utilization by older
adults, interventions were initiated in the ED, compara-
tive study design, and reported on outcomes including
but not limited to ED revisits, ED wait times, hospitaliza-
tion, use of primary care, and costs (Table 1). Abstracts
were excluded if they failed to meet the inclusion criteria
above or if they were published in languages other than
English or French. Abstracts selected for inclusion by
either reviewer proceeded to full-text review. This initial
screen was intentionally broad to ensure that all relevant
literature was captured.

A similar calibration exercise was conducted by all
reviewers on a sample of the retrieved full-text studies.
A sample of six full texts was reviewed until 100% agree-
ment was reached. After 100% agreement was reached
among reviewers, full-text review was conducted in
duplicate by two independent reviewers. Any discrep-
ancies between reviewers were resolved through discus-
sion and consensus. If required, a third reviewer was
consulted. Full texts were included if they met the above
inclusion criteria.

Data extraction

For all included studies, year of publication, country,
study design, participant characteristics, general inter-
vention, intervention details, healthcare practitioner
involved in interventions, and outcomes were extracted
by a single reviewer using standardized data extraction
forms. A second reviewer verified the extracted data.
Discrepancies between reviewers during data extraction
were resolved through consensus.

Quality assessment

The quality of controlled trials was assessed using the
revised Cochrane risk-of-bias tool for randomized trials
(ROB-2) [18], while the non-randomized studies were

Table 1 Inclusion criteria
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assessed with the risk of bias in non-randomized studies
of interventions (ROBINS-I) tool [19]. Each controlled
trial was assessed using five criteria broadly covering the
areas of randomization, deviation from intended inter-
vention, missing outcome data, measurement of out-
come, and selection of reporting the result. Each criterion
was assigned a rating of “low;” “some,” or “high” concern.
The observational studies were assessed based on the fol-
lowing parameters: bias due to confounding, selection
bias, bias in classification, bias due to deviations from
intended interventions, bias due to missing data, bias in
measurement, and reporting bias. Each criterion was also
assigned a rating of “low;,” “moderate’; or “serious” risk of
bias. Quality assessment was completed by one reviewer
and checked by another independent reviewer. Discrep-
ancies were resolved through discussion. Studies were
not excluded based on quality assessment.

Data analysis

Given the broad range of interventions and outcomes
allowed by the inclusion criteria, significant heteroge-
neity of studies was expected. Therefore, a narrative
approach to synthesis was adopted a priori. It was antici-
pated that meta-analysis would not be possible. The types
of interventions used, the outcomes reported, the effec-
tiveness, overall trends, and any gaps in the literature
were assessed.

Results

Overall findings

The search strategy yielded 6881 unique citations, 6740
of which were excluded after abstract review. One-hun-
dred and 41 studies proceeded to full-text review. Studies
were excluded for the following reasons: not older adults
(n=48), no outcome of interest (n=26), conference
abstract (n=17), not ED setting (n=10), study protocol
(n=5), duplicates (n=5), no full text (n=4), no inter-
vention (n=4), trial registration (n=4), magazine article
(n=1), and commentary (n=1) (Fig. 1).

Population

Older adults (at least 90% of the sample > 65 years of age)

Intervention

Any intervention offered in the setting of the ED with an implied or stated goal to reduce ED use
Any comparator including pre-intervention as a historical control
Effectiveness of intervention. Measures include, but are not limited to, reduced ED visits, time

spent in ED, ED wait times, clinical outcomes, mortality, hospitalization, healthcare system use,

Any comparative study design including, but not limited to, RCTs, comparative cohort studies,

before and after comparative cohort studies

Comparator
Outcomes
and costs
Study design
Languages English or French

Publication date After 2013
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Records removed before screening:

» Duplicate records removed
(n=2,129)

Records excluded**

(n = 6,740)

Studies added after grey literature

and hand searches
(n=0)

Exclusions at the full text (n=125)

Not older adults (n=48)

No outcome of interest (n=26)
Conferenceabstracts (n=17)
Not ED setting (n=10)

Fig. 1 PRIMSA diagram

Ten controlled trials and six observational studies
assessed interventions for older adults (Table 2). Most
studies (n=8) were conducted in the USA [20-26], two
were from Australia [27, 28], and one each were from
Belgium [29], Denmark [30], Singapore [31], Spain [32],
the Netherlands [33], and Taiwan [34] and were pub-
lished from 2014 to 2021 with no particular concentra-
tion (Fig. 2).

Study quality was moderate to low. Six controlled tri-
als were assessed as having a high risk of bias [21, 23, 27,
31, 33, 35], three were assessed as having some concerns
of bias [22, 30, 32], and one had a low risk of bias [20]
(Fig. 3). One observational study was assessed as having
a critical risk of bias [34], three had a serious risk of bias
[24, 28, 29], and two had a moderate risk of bias [25, 26]
(Fig. 4).

Study population

Study population size ranged from 39 [20] to over
100,000 [24], with eight studies having a population over
1000 [21, 24, 26, 28-30, 33, 35] (Fig. 2, Table 2). Most
studies (n=10) included patients over 65 [20-27, 31, 32],
two each included patients over 70 [29, 33] and over 75

Records identified from:
g MEDLINE (n=3049)
= Embase(n=1478)
g CINAHL (n=2302)
‘E CDSR (n=20)
7] CENTRAL (n=2161)
3
Total N=9010
)
Records screened >
(n =6,881)
Full-text articles assessed for
2 eligibility p
§ (n=141)
5]
v
v
Studies included after full-text
assessment
(n=141)
—
A4
)
b
-] Included Studies
=
E (n=16)
—

Study protocol (n=5)
Duplicates (n=5)

No full text (n=4)

No intervention (n=4)
Trail registration (n=4)
Magazine article (n=1)
Commentary (n=1)

[30, 34], and in two studies, the authors did not specify
the age cut-off [28, 35]. Three studies included patients
with other chronic conditions, such as chronic heart fail-
ure, chronic kidney disease, diabetes mellitus, or chronic
obstructive pulmonary disease [32, 34, 35], and three
required a specific acute condition for inclusion, such as
a fall, urinary tract infection, or pneumonia [22, 23, 30].
Three studies specifically focused on patients who were
considered “frequent users’, typically three or more ED
visits in 12 months, or at high risk of reattendance [25,
27, 35]. Half of studies excluded patients who were living
in a nursing home or other assisted living or were receiv-
ing palliative care [20, 21, 23, 27, 31, 33, 35].

Interventions utilized

Several different interventions were utilized, half of
which were multi-faceted. In total, 12 different interven-
tions were assessed across the 16 studies: 5 interventions
assessed follow-up telephone calls [20, 21, 27, 29, 33]; 4
assessed geriatric assessment, including comprehensive
geriatric assessment [29-31, 34]; 4 assessed referrals [25,
27, 29, 31]; 3 assessed pharmacist-led interventions [23,
26, 32]; 2 assessed physical therapy services in the ED
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[23, 24]; 2 assessed care plans [25, 29]; 2 assessed educa-
tion [25, 27]; 1 assessed case management [34]; 1 assessed
home visits [30]; 1 assessed a care transition intervention
[35]; 1 assessed a geriatric ED [26]; and 1 assessed care
coordination [28]. Many of these interventions included
similarities; for example care coordination and case
management both typically involve someone from the
ED reaching out to other care providers on behalf of the
patient.

Four interventions assessed comprehensive geriat-
ric assessment, a multidimensional process designed to
assess the functional ability, health, social support, and
environmental situation of older people to improve care
[34]. Comprehensive geriatric assessment was imple-
mented along with case management and care plans [34],
home visits by a geriatrician post-discharge [30], care
plans and referrals to a geriatric clinic [29], and referrals
to community services and a geriatric clinic [31].

Four interventions involved a pharmacist or physical
therapist in the ED. Two interventions were pharmacist-
led, where a pharmacist reviewed patients’ prescriptions
and made recommendations to the ED physicians on any
necessary changes [26, 32]. One of these interventions
was conducted in a geriatric-specific ED, which included
environmental enhancements and geriatric training
for staff [26]. One intervention assessed the impact of a
physical therapist providing brief training and support to
patients [24]. One intervention included both a pharma-
cist and a physical therapist present in the ED to provide
support and advice to patients [23].

Five interventions assessed follow-up telephone calls,
all of which included a nurse following up to ensure
patients were following discharge instructions or to
address any barriers patients were facing [20, 21, 27, 29,
33]. Three of these interventions assessed follow-up tel-
ephone calls as their only intervention [20, 21, 33]. Four
interventions included referrals. The referrals consisted
of a general referral of patients to community support or
community-based geriatric support and did not include
services to contact the supports or create appointments
for patients [25, 27, 29, 31].. Two of these interventions
also included care plans for patients [25, 29].

Two interventions assessed educational
tions in which patients were provided information on
their health needs [25, 27]. One intervention assessed
care coordination, where a clinical liaison ensured care
was coordinated across the hospital and with patients’
primary care provider [28]. One assessed early assess-
ment and intervention, where patients were assessed by
a multidisciplinary team and a specific intervention was
created based on patients’ needs [22]. Last, one interven-
tion was a multi-faceted care transition intervention that

interven-

(2024) 17:16
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included self-education, take-home plans for patients,
and home visits when possible [35].

Outcomes reported

Three of 14 studies reported significant decreases in ED
use, 1 assessing care coordination and support (n=1121,
serious risk of bias) [28], 1 assessing early assessment
and intervention (n=353, some concerns of bias) [22],
and 1 assessing physical therapy services (n=191,442,
serious risk of bias) [24] (Fig. 5). One study assessing a
geriatric-specific ED with support from a pharmacist
reported a significant increase in ED revisits in inter-
vention patients compared to control patients (n="7864,
moderate risk of bias) [26]. Five of 12 reported signifi-
cant decreases in hospitalization [22, 25, 28—30] and 3 of
4 reported significant decreases in time spent in the ED
[22, 29, 30] (Fig. 5). Neither study that reported on costs
reported a significant change or difference in costs [20,
26], and none of the studies assessing outpatient utiliza-
tion reported significant changes [21, 25, 35].

Care coordination with additional support and early
assessment and intervention were the only two interven-
tions that consistently reported improved outcomes for
patients, though both studies had relatively small popu-
lations (n=353 and n=1121) [22, 28]. No study report-
ing on follow-up telephone calls reported any significant
changes [20, 21, 27, 29, 33]. There were mixed outcomes
for care plans, education, referrals, comprehensive geriat-
ric assessment, and pharmacist or physical therapist con-
sultations, with most reporting no significant changes.

Sex and gender

Two studies reported on sex and/or gender differences,
one assessing comprehensive geriatric assessment and
case management [34] and one assessing follow-up phone
calls [33]. In the geriatric assessment and case manage-
ment intervention, older adults received individualized care
plans based on comprehensive geriatric assessment [34].
Gender was included in the multivariate logistic regression
model. Male gender was associated with decreased odds of
admission following index ED visit [34]. In the other inter-
vention, patients received a telephone call post-discharge to
identify problems and offer additional guidance [33]. The
authors examined the effects of the intervention on sub-
groups of patients at high risk for hospital return, including
sex. There were no differences between males and females
on unplanned ED revisit or hospitalization [33].

Discussion

Sixteen studies of moderate-to-low quality were included.
Overall, several different interventions were utilized for
older adults, most of which did not report significant
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HRCT (n=10)

Observational studies (n=6)

Panel A. Study Design

Panel C. Year of Publication*

Number of studies

0 — M T T T T T T —
2014 2015 2016 2017 2018 2019 2020 2021
Year

*Only the eight years with at least one publication are shown
Fig. 2 Characteristics of included studies

improvements in patient outcomes. Care coordination
with additional support and early assessment and inter-
vention were the only two interventions that consistently
reported improved outcomes for patients, though both
studies had relatively small populations. Of the two most
common interventions, follow-up telephone calls and
referrals, only two assessing referrals reported some sig-
nificant changes, with both reporting reductions in hos-
pitalization and one reporting reductions in time spent
in the ED [25, 31]; no study reporting on follow-up tel-
ephone calls reported any significant changes. One inter-
vention, a geriatric-specific ED with a clinical pharmacy
specialist, reported significant increases in ED revisits in
intervention patients compared to control patients [26].
No other study reported increased visits or significant
negative outcomes.

There are still significant gaps in the literature on
patient-related outcomes. Very few studies assessed time
spent in the ED and outpatient utilization, and no study
reported on wait times. Additionally, there was very
limited information on the actual health outcomes of
patients, and there is little information on whether these
interventions improved non-ED-related outcomes. A
similar review from 2019 reported small but significant
improvements in some functional outcomes, despite also
reporting few significant improvements in ED revisits
or hospitalizations [9]. Additionally, a review assessing

Panel B. Country of Publication

Number of studies
oC-o N WAV N ®OD
.

&

& '\“ &
& P &

Panel D. Study Population Size

Number of studies
N w » w ) ~
| L | |
~

1
I |

<100 100-500 500-1000

—

>1000

literature from 1985 to 2001 found that ED-based ini-
tiatives specifically for older adults report inconsistent
success: ED revisit rates were not significantly differ-
ent in the intervention groups compared to control
groups, and some interventions reported increased hos-
pitalizations in the intervention group [1]. Often, how-
ever, the reason for hospitalization was not discussed;
increased hospitalization may be a positive outcome as
it may mean that healthcare practitioners are thoroughly
reviewing a patients’ needs and that patients’ needs are
being addressed. Without additional information on the
health status of patients, it is difficult to determine with
the assessed outcomes whether patients’ needs are ade-
quately being addressed.

Further, despite interventions not significantly improv-
ing ED-related outcomes, patients may have felt sup-
ported, which could lead to other benefits not assessed
by this literature. Research has demonstrated that older
adults tend to feel isolated, and decreasing these feel-
ings of isolation has significant improvements on over-
all health and wellbeing [36]. Perhaps having additional
contact with healthcare professionals reduces those feel-
ings of isolation, leading to improved wellbeing. Patients
may have felt like their concerns were being taken seri-
ously, or that they were being cared for by involved pro-
fessionals, ultimately leading to improvements in overall
health and wellbeing. These outcomes, however, have
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Risk of bias domains
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D4: Bias in measurement of the outcome.

D5: Bias in selection of the reported result.

Fig. 3 Risk of bias for controlled trials
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Dé: Bias in measurement of outcomes.

D7: Bias in selection of the reported result.

Fig. 4 Risk of bias for observational studies

not been assessed by this literature. Additionally, qualita-
tive studies were excluded from this search, and only two
studies reported on patient perspectives, so much is still
unknown about patient views on the interventions.

As the focus of this review was on ED-based interven-
tions, community-based, hospital-wide, or system-wide
interventions not initiated in the ED were excluded but
may have significant impacts on ED and overall health-
care use. Our review found that most ED-based interven-
tions did not significantly reduce ED use by older adults,
so wider-reaching interventions may be necessary to
reduce the burden on the ED. However, it is important
to understand the impact of ED-initiated and -based
interventions to determine what EDs can implement
themselves to support patients. ED administrators and
physicians should understand which interventions are

(OMOM JOM MO}

OM JOM M J

(2K BN AN BN AN
(OMOM JOM 2O
( 2K BK 2N JON |
.

90
i

®
g

useful for older adults and can create interventions for
their own EDs to attempt to help older patients.

It is clear from this literature that the healthcare needs
of older adults are not being met in the ED or by ED-
initiated interventions. As such, the focus of future work
should be on other ways older adults’ needs can be met.
The results of this review could suggest that most revis-
its in older adults are unavoidable, either due to frailty
and disease trajectory, and efforts to support the unique
care needs of older adults should focus elsewhere. Com-
munity-based primary care clinics, for example, may be
better equipped to assist older adults; they may be bet-
ter able to help older adults long term or provide more
in-depth, comprehensive care than what the ED is able
to provide. Additionally, many of the interventions iden-
tified in this review have been implemented repeatedly
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despite little evidence suggesting they are effective.
Therefore, new, innovative interventions, multidiscipli-
nary interventions, and collaboration with community
and residential care facilities are needed to assist older
adults and adequately address their needs.

Conclusion

Most interventions identified by this review were not
effective in reducing ED-related outcomes, and there are
significant gaps in patient perspectives and the interven-
tions’ effectiveness in addressing underlying health needs.
Clearly, it is time for innovative interventions to support
older adults both within and outside the ED.

Abbreviation
ED  Emergency department
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