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Abstract

Background The aim of this systematic review was to examine the relationship between strategies to improve care
delivery for older adults in ED and evaluation measures of patient outcomes, patient experience, staff experience,
and system performance.

Methods A systematic review of English language studies published since inception to December 2022, available
from CINAHL, Embase, Medline, and Scopus was conducted. Studies were reviewed by pairs of independent review-
ers and included if they met the following criteria: participant mean age of > 65 years; ED setting or directly influenced
provision of care in the ED; reported on improvement interventions and strategies; reported patient outcomes,
patient experience, staff experience, or system performance. The methodological quality of the studies was assessed
by pairs of independent reviewers using The Joanna Briggs Institute critical appraisal tools. Data were synthesised
using a hermeneutic approach.

Results Seventy-six studies were included in the review, incorporating strategies for comprehensive assessment
and multi-faceted care (n=32), targeted care such as management of falls risk, functional decline, or pain manage-
ment (n=27), medication safety (n=5), and trauma care (n=12). We found a misalignment between comprehensive
care delivered in ED for older adults and ED performance measures oriented to rapid assessment and referral. Eight
(10.4%) studies reported patient experience and five (6.5%) reported staff experience.

Conclusion It is crucial that future strategies to improve care delivery in ED align the needs of older adults

with the purpose of the ED system to ensure sustainable improvement effort and critical functioning of the ED

as an interdependent component of the health system. Staff and patient input at the design stage may advance pri-
oritisation of higher-impact interventions aligned with the pace of change and illuminate experience measures. More
consistent reporting of interventions would inform important contextual factors and allow for replication.
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Introduction

Emergency department (ED) care must adapt to meet
current and future demand from an aging and increas-
ingly complex population. Internationally, one in 10 peo-
ple were aged 65 years or older in 2022; this proportion
has been predicted to increase to one in six people by
2050 [1]. The combination of longer life expectancy and
limited access to primary healthcare is causing more peo-
ple to live longer with complex health problems and mul-
tiple chronic conditions [2—5]. This, in turn, is driving up
the demand for ED care. Older adults attend the ED more
frequently than younger people [3]; in Australia, people
aged 65 years or older comprise 16% of the population,
yet account for 21% of ED presentations [2]. Additionally,
52% of older adults presenting to the ED are admitted to
hospital compared to 28% of people overall [2]. Sustain-
ing ED function and high performance to manage this
increasing demand for care relies on adaptation across
the healthcare system, as well as on strategies within the
ED itself.

EDs operate structurally and operationally as part of an
integrated health system, purpose-built to provide 24-h
access to rapid assessment, stabilisation and referral to
hospital inpatient or community-based care [2]. Increas-
ing numbers of ED presentations paired with limited bed
capacity can result in longer waiting times and prolonged
ED length of stay (LOS). Overcrowding and access block
(delay in transferring the person to an admitted hos-
pital ward bed) in the ED have become more common,
and are associated with increased medical errors [6, 7],
poor patient experiences [8] and poorer outcomes [9, 10]
including death [11]. Negative ED outcomes and an ina-
bility to influence change may contribute to staff burnout
[12, 13]. In response, government policy has endeavoured
to better manage unwell older adults in the community
to limit their need for hospital care [14]. Notwithstand-
ing these measures, hospital care is required for issues
that are beyond the capacity of community providers
and so must evolve to meet the needs of patients. Qual-
ity improvement strategies that focus on care pathways
have predominated over previous decades. In the ED,
these include risk stratification screening instruments
[15], ortho-geriatric models of care [16] and pathways for
condition types such as hip fracture [17]. More recently
there has been a movement beyond quality, to deliver
value-based healthcare, elevating subjective patient and
provider experience together with health system effec-
tiveness [18].

Value-based healthcare considers what matters most
for patients, clinicians and the health system [19] with
the quadruple aim of providing health services that
deliver value across four domains: improved health out-
comes, improved patient experiences, improved staff
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experiences, and better system performance, at a given
cost [20]. Moreover, there is an imperative to identify and
prioritise high-value interventions that are fit-for-pur-
pose at the local level and interface with, and transform,
the interdependent functioning of the overarching health
system [18, 21]. Recent syntheses of ED interventions for
older adults have been reported [14, 15, 17, 22, 23]. Bern-
ing et al. [23] reviewed studies describing interventions
that improve patient experience such as consideration of
physical needs (e.g. comfort), social needs (e.g. organis-
ing transitions to specialist geriatric or primary care ser-
vices), and minimising waiting times [23]. The authors
reported patient ED experience improved with specialist
geriatric care and geriatric-friendly care areas that con-
sidered their needs (e.g., non-slip floors). Preston et al.
[22] undertook an umbrella review of reviews to iden-
tify effective ED interventions that have been reported
for older people. Most studies reported service metrics,
and while there was no individual intervention identified
as beneficial, interventions commenced in ED and con-
tinued in the community were thought to be the most
promising. Notably, most of the reviews had lost details
of the primary studies through data abstraction and
intervention type and outcomes were variably reported,
limiting synthesis [22].

We sought to identify interventions that are effective
in targeting aspects of value-based healthcare in the ED
for older adults as a foundation for a program to codesign
new or adapted models of ED care for this cohort [24]. In
this systematic review, we aimed to synthesise the strat-
egies and interventions that have been used to improve
care delivery in ED for older adults (aged 65 years and
above) that report measures of patient health out-
comes, patient experience, staff experience, or system
performance.

Methods

A systematic review was performed and reported in
accordance with the Preferred Reporting Items for Sys-
tematic Review and Meta-Analyses statement [PRISMA]
[25]. The protocol was registered prospectively with
Prospero [26].

Search strategy

A comprehensive search strategy was constructed in
consultation with a research librarian. The search terms
were broad and included terms to capture articles about
the ED, improvements, health and system outcomes,
and older adults. Four scholarly databases—CINAHL,
Embase, Medline and Scopus — were searched for peer-
reviewed articles from inception to December 2022. The
search strategy is shown in Supplement 1.
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Eligibility criteria

Peer-reviewed research studies were included in the
systematic review if they met the following criteria: (1)
participant group had a mean age of 65 years or older;
(2) set in the ED or directly influenced provision of care
in the ED; (3) reported on improvement interventions;
(4) reported measures of patient outcomes, patient
experience, staff experience, or system performance.
Articles were excluded if they: (1) were not empirical
studies (e.g., grey literature, reviews, or perspectives),
(2) were undertaken in pre- or post-hospital setting
or in a hospital ward other than ED, (3) did not report
an intervention, and (4) were published in a language
other than English.

Screening and data extraction

Following the removal of duplicates, each abstract was
independently screened by two reviewers according to
the prespecified criteria. Included abstracts underwent
full-text review by two independent reviewers. Disa-
greements during both abstract and full-text screening
were resolved by discussion or with a third reviewer.
Data relating to study characteristics, interventions and
outcomes were independently extracted into a specifi-
cally designed spreadsheet.

Quality assessment

The methodological quality of the included peer-
reviewed studies was assessed using The Joanna Briggs
Institute critical appraisal tools [27]. The tools selected
were based on study design and applied independently
by pairs of reviewers. Disagreements were resolved
through discussion.

Data synthesis

Data were synthesised using a hermeneutic approach
[28] that comprised discussion and interpretation of
the various interventions, and iterative sorting of the
reviewed studies. Drawing from LT, LR, CC, EA and
RCW'’s conceptual understanding and domain knowl-
edge, the included studies were categorised as:

1. Comprehensive assessment and multifaceted care:
assessment and delivery of the total health care
needed or desired by the patient, that is clinically
suitable and in line with the patient’s health needs

2. Targeted care: interventions specific to the priority
presenting health needs of the patient

3. Medication safety: interventions to decrease the
frequency of medication errors and/or enhance the
safety and quality of medication utilisation
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4. Trauma care: interventions initiated following a
trauma event to manage the acute needs of the
patient.

Results

Characteristics of included studies

Seventy-six studies were included in the review (Fig. 1),
comprising 28 pre-post studies, 18 quasi-experimental
studies, nine randomised control trials (RCTs), eight
cohort studies, five descriptive studies, two cross-sec-
tional studies, two time series studies, two case—control
studies, and two qualitative studies. Studies were con-
ducted in the United States of America (n=29), Australia
(n=12), Canada (#=10), United Kingdom (n=8), The
Netherlands (n=4), Singapore (n=4), France (n=2), Fin-
land (n=1), Germany (n=1), Ireland (n=1), Italy (n=1),
Taiwan (n=1), Spain (n=1) and Sweden (n=1). Studies
were conducted in one (#=63) or more EDs (n=14).

Risk of bias assessment is reported in Supplement 3.

Thirty-two interventions described comprehensive
assessment and multifaceted care for older adults in the
ED (Table 1); twenty-one studies aimed to improve sys-
tem performance by reducing avoidable hospital admis-
sions and/or LOS and/or improve ED flow [30-50]; five
aimed to improve patient outcomes [51-55]; five aimed
to improve patient experience [56—60]; and one aimed to
improve staff experience [61].

Twenty-seven studies described targeted care for
older adults in the ED (Table 2): fourteen studies aimed
to improve system performance [62-75]; seven studies
aimed to improve patient outcomes [76—82]; three stud-
ies aimed to improve patient experience [83-85]; and
three aimed to improve staff experience [86—88].

Five studies described interventions for medication
safety (Table 3): four studies aimed to improve system
performance [89-92]; one study aimed to improve staff
performance [93]. Twelve studies described interven-
tion to deliver better trauma care (Table 4): all twelve
studies aimed to improve system performance [94—105].
The characteristics of the included studies are detailed in
Supplement 2, including the Study aims and intervention
description.

Comprehensive assessment and multifaceted care

Three quasi-experimental studies evaluated screening and
referral or multidisciplinary assessment interventions [48,
49, 53]. Compared to usual care, the Geriatric Emergency
Room Innovations for Veterans intervention increased
consults to pharmacy (43.4% vs 26.9%; p<0.001) and
social work (55.0% vs 18.2%; p<0.001), and referrals to
outpatient services (17.7% vs 5.8%; p<0.001) and Home-
Based Primary Care (30.4% vs 7.8%; p <0.001) [53]. Lower
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Fig. 1 PRISMA flow diagram of studies in the review [29]

rates of hospital admission (50.1% vs 57.5%; p<0.01) and
30-day hospital readmission (56.8% vs 64%; p<0.001)
were also noted. In another, risk screening and interven-
tional care planning had no effect on LOS, hospital admis-
sion or 30-day ED representation [49].

Instead of implementing an ED-based specialist geri-
atric team, one program integrated existing hospi-
tal consultants with geriatric training into the existing
ED observation unit and introduced unit protocols to
guide comprehensive assessment and multidiscipli-
nary referral for non-admitted patients [48]. Following

implementation of this program, 89 (40.3%) patients
received at least one consultation. The most common
protocol used was for transient ischaemic attack, but the
use of this protocol (19.1%) was similar to patients who
did not receive comprehensive assessment (18.1%). There
was no effect on hospital admission or LOS in observa-
tion unit.

Older Person Technical Assistants (OPTAs) were
introduced in an ED to conduct multifactorial screen-
ing (including cognition, delirium, falls risk, pain,
pressure injury, nutrition and caregiver strain) and
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Table 3 Medication management interventions for older adults in ED, by intervention category and level of evidence

Intervention category Author, Year, Country Outcome measure Control Intervention Pvalue Levelof Effect
evidence
Medication manage- Liu et al,, 2019, Taiwan [91] Reduction in major poly- -65.3 -79.4 <0.001* -2 +
ment to improve pharmacy (= 10 medica-
system performance tions) at hospital discharge
compared with on admission
to the ED, %
Reduction in PIMs at hos- -49.1 -67.5 <0.001* +
pital discharge compared
with on admission to the ED,
%
Number of medications, mean 12.5 (2.7) 6.9 (3) <0.001* +
(SD)
Matz et al, 2021, Germany [92] Immediate drug interven- 124 (1.71) 3.28(2.22) <0.001* 1lI-2 +
tions/recommendations
for pre-existing medications,
mean (SD)
Medications discontinued, 0.60 (1.25) 1.74(1.32) <0.001* +
mean (SD)
Medications commenced, 0.50 (0.93) 0.86 (0.93) 0.004* +
mean (SD)
Altered dose, mean (SD) 0.14 (0.35) 0.88(0.82) 0.001*
FORTA drugs, n (%) 8/65 (12.3) 35/65(539)  <0.001*
Stevens et al, 2017, USA [89] PIMs prescribed—Site 1, % 11.9(1.8) 51014) <0.001* -2
(SD)
PIMs prescribed—Site 2, % 8.2(0.8) 45(1.0) <0.001* +
(SD)
PIMs prescribed—Site 3, % 89(1.9 6.1(1.7) <0.001* +
(SD)
PIMs prescribed—Site 4, % 7401.7) 5.7(0.8) 0.04* +
(SD)
Vaughan et al, 2021, USA [90]  PIMs prescribed—Site 1, % 56(5.0,63) 5.1(4.7,55) 0.02* -2 +
(95% Cl)
PIMs prescribed—Site 2, % 58(5.0,6.6) 54(4.8,6.0) 0.62 ne
(95% Cl)
PIMs prescribed—Site 3, % 73(64,9.2) 75(6.6,84) 064 ne
(95% Cl)
Medication manage- Moss et al.,, 2019, USA [93] Self-reported confidence 80 100 0.005* -2 +
ment to improve staff in prescribing for older adults,
experience %
PIMs prescribed to older 0.73 (0.63, 0.85 <0.001* +

adults by physician residents,

rate ratio (95% Cl)

Characteristics of interventions and study populations reported in Supplement 1. C/ confidence interval, EQUIPPED Enhancing Quality of Provider Practices for Older
Adults in the Emergency Department, FORTA Fit for the aged, ne no effect, PIM potentially inappropriate medications, SD standard deviation, + positive effect

*denotes statistical significance

inform assessment and care planning for older adults
(>75 years) [52]. The OPTAs increased the completion
of screening of cognition from 1.5% to 38% (p <0.001)
and review of pain from 29 to 75% (p<0.001), attain-
ing similar screening scores to the Aged Services Emer-
gency Team Registered Nurses; supportive care, such
as giving food or fluids, orientation, toileting, mobili-
sation, and pressure care, also significantly improved
(p<0.001) [52].

Two pre-post studies implemented Geriatric Emer-
gency Department Intervention (GEDI), a nurse-led
intervention to improve health outcomes for frail older
adults in ED. Though the primary aim of GEDI is better
patient care, both studies predominantly reported sys-
tem performance measures [47, 50]. In one study, GEDI
was associated with a small increase in hospital LOS
[0.63 days] and a lower risk of in-hospital death at hos-
pital A, and a small decrease in hospital LOS (0.12 days)
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Table 4 Trauma care interventions for older adults in ED, by level of evidence

Intervention category  Author, Year, Country Outcome measure Control Intervention  Pvalue Levelof Effect
evidence
Trauma care interven- Callahan et al,, 2020, USA  Received trauma activa-  19.9 749 <0.001* -2 +
tions to improve system  [104] tion, %
performance
Percentage discharged 43 44 <0.001* +
directly home with-
outinjury
Critical ED disposition 65.1 235 <0.001* +

and failed to receive
frauma activation, %

Traumatic intracranial 70.7 273 <0.001* +
haemorrhage and failed

to receive a trauma

activation, %

Hospital LOS (days), mean 1.5 (1.4) 1.4(0.8) 0.03* +

(SD)

Mortality, n (%) 11/43 (4.3) 11/398 (2.0) 0.21 ne
Carretal, 2018, USA [103] Mortality (=77 yearsold), 0.53(0.3,0.87) NR -2 +

OR (95% Cl)

Hospital LOS (=78 years —0.55(=1.09,—-0.01 NR +

old), regression coef-

ficient (95% Cl)
Fernandez et al,, 2019, ED LOS (minutes), mean  451.5 (376.1) 364.6 (277.9) <0.01* lI-2 +
us[102] (SD)

Hospital LOS (days), 52 (4.5) 45 (34) <0.001* +

median (SD)

Ventilator days, median 0201.2) 0.1(1.0) <0.001* +

(SD)

Time to physician evalua-  61.7 (87.4) 422 (67.0) <0.01* +

tion (minutes), mean (SD)

Time to computed 2129 (661.5) 161.3 (550.9) <0.01* +

tomography (minutes),

mean (SD)

Mortality, n (%) 28/749 (3.7%) 39/1,454 (2.7%) 0.15 ne
Hammer et al, 2016, US EDLOS<2h,n (%) 61 (4.8) 65 (6.5) 0.08 11I-2 ne
[101]

EDLOS>2h, n (%) 1,210(95.2) 933 (93.5) 0.08 ne

Mortality, n (%) 105 (8.3) 76 (7.6) 0.57 ne
Pelaez et al., 2021, USA Time between ED arrival 0 (0, 3) 72,11) <0.001* -2 +
[96] to provider at bed (min-

utes), median (IQR)

Provider to bedside 73/91 (80) 121/142 (85) 032 ne

within 30 min of arrival,

n (%)

Time between arrival 38(33,48) 57 (40, 76) <0.001* +

to INR result (minutes),

median (IQR)

Time between arrival 52(39,61) 57 (43,82) 0.01* -

and CT report (minutes),

median (IQR)

Time between CT report 49 (-12, 213) 118 (29, 165) 0.51 ne

and reversal intervention

(minutes), median (IQR)

Time between ED arrival 147 (105,198) 120 (89,153) 0.01% +
to ED discharge (min-

utes), median (IQR)
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Table 4 (continued)

Page 26 of 35

Intervention category  Author, Year, Country Outcome measure Control Intervention  Pvalue Levelof Effect
evidence
Time between ED arrival 108 (83,167) 179 (135,275), <0.001* -
to hospital admissions
(minutes), median (IQR)
ED disposition to home,  44/91 (48) 96/142 (68) <0.01* +
n (%)
Admitted to hospital 36/91 (82) 12/142 (13) <0.001 +
by trauma service, n (%)
Sustained injury, n (%) 27/91 (30) 33/142 (23) 0.27 ne
Received reversal inter- 5/91 (6) 15/142 (11) 039 ne
vention, n (%)
Mortality, n (%) 1/91 (1) 3/142 (2) 0.56 ne
Rittenhouse et al,, 2015,  Time from ED arrival 80(57,113) 13 (6,27) <0.001* -2 +
USA [95] to international normal-
ised ratio test (minutes),
median (IQR)
Time from ED arrival 65 (42,97) 35 (26, 48) <0.001* +
to head CT, median (IQR)
Patients discharged 76/337 (22.6) 233/415(56.1)  NR +
from ED, n (%)
Time in ED (hours), 34(25,46) 26(1.9,34) <0.001* -
median (IQR)
Patients admitted to hos-  261/337 (77.4) 182/415 (43.9) NR +
pital, n (%)
Time from ED arrival 26(1936) 23(1.7,36) 034 ne
to definitive care (hours),
median (IQR)
LOS (days), median (IQR) 5.0 (3.0,8.1) 3.7(18,6.7) <0.001* +
Stable on discharge, n (%) 324/337 (96.1) 406/415(97.8) 0.17 ne
Discharged to hospice, 7/337 (2.1) 5/415(1.2) 034 ne
n (%)
Mortality, n (%) 6/337(1.8) 4/415(1.0) 033 ne
Travers et al, 2021, USA Time from patient arrival 2.4 (0.7) 0.6(04) <0.001* -2 +
[94] in the ED to CT (hours),
mean (SD)
ED LOS (hours), mean 47(1.9) 26(14) <0.001* +
(SD)
Hospital LOS (days), mean 6.3 (4.5) 50(44) 0.36 ne
(SD)
Mortality, n (%) 0(0.0) 2 (3.6%) 0.94 ne
van der Zwaard et al,, Decided not to undergo  5/185 (2.7) 18/ 197 (9.1) <0.01* -2 +
2020, The Netherlands surgery, n (%)
[98]
Wallace et al,, 2019, US ED LOS (hours), mean 6.8(2.9) 3.8(24) <0.001* -2 +
[97] (SD)
Hospital LOS (days), mean 7.4 (6.7) 5.0(3.5) <0.01* +
(SD)
Complications, n (%) 24/80 (30) 19/191 (10) <0.001* +
Mortality, n (%) 5(6.3) 9(4.7) 0.6 ne
Wiles et al, 2018, US [100] ED LOS, hours 58 45 <0.01* -2 +
Hospital LOS, days 44 48 0.02* -
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tion reversal protocol
(minutes), mean (SD)

Intervention category  Author, Year, Country Outcome measure Control Intervention  Pvalue Levelof Effect
evidence
Time from ED to admis- ~ NR NR 0.1 ne
sion to operating room
Hospital admission, % 984 619 NR +
Admission to skilled 76.7 184 NR +
nursing facility/ inpatient
rehabilitation, %
Mortality, % 16 48 NR -
Complications, % 164 16 <0.01* +
Wright et al,, 2014, UK Same-day discharge, 14(1.2,16) <0.001* -2 +
[99] OR (95% Cl)
Hospital LOS reduction, 182 (1.7) <0.001* +
% (days)
Keyes et al, 2019, USA Diagnosed with intrac- 35/38(92.1) -3 +
[105] ranial haemorrhage
on initial CT, n (%)
Diagnosed with intrac- 3/38(0.8) +
ranial haemorrhage
on repeat CT, n (%)
Anticoagulation reversal 29/38 (76.3)
protocol ordered, n (%)
Arrival to anticoagula- 674 (27.6)

Characteristics of interventions and study populations reported in Supplement 1. Cl: confidence interval. CT computed tomography, ED Emergency Department, INS
international normalised ratio, IQR interquartile range, LOS length of stay, ne no effect, NR not reported, SD standard deviation, + positive effect, -, negative effect

*denotes statistical significance

with no change in in-hospital death at hospital B [47]. In
the other study, GEDI increased likelihood of discharge,
reduced ED LOS, had no effect on hospital LOS, risk
of death or 28-day ED representation [50]. Six studies
described comprehensive older adult assessment pro-
grams in ED primarily to reduce hospital admission, four
of which reported reducing avoidable hospital admis-
sions [31, 35, 36, 56]; of these, one study was associated
with increased mean hospital LOS [36], and two showed
no effect on reducing ED re-attendance [31, 35].

Two further studies investigated the impact of a vali-
dated clinical tool to screen older adults in the ED at high
risk of prolonged ED LOS and hospitalisation [39, 40].
The tool provided geriatric recommendations custom-
ised to improve ED care for those identified as high risk.
The first study analysed outcomes for patients visiting ED
on a stretcher, and found no effect on hospital admission,
but reduced hospital LOS for intervention participants
admitted to hospital (B= —2.07, 95% CI: —3.67 to—0.47)
[39]. The second study analysed outcomes of the same
intervention for those presenting with neurocognitive
disorders and found these patients less likely to be admit-
ted to hospital than the control group (OR<0.61, 95%
CI: 0.40 to 0.93) [40]. However, both cohorts had a longer

LOS in ED [39, 40]. In contrast, a Geriatric Emergency
Medicine Unit for managing neurocognitive disorders
in older patients was associated with increased hospital
admission in the intervention group compared to usual
care [37]. Nevertheless, the patients treated by the unit
were less likely to be readmitted within 30 days than
patients receiving usual care (OR: 0.65; 95% CI: 0.46 to
0.94; p=0.02).

One study of a Comprehensive Geriatric Assess-
ment (CGA)-based nurse-led model of care in the
ED found reduced ED LOS compared to usual care
(median 12.7 h vs 19.1 h, p<0.001) [32], while another
lengthened ED LOS (6.4 h vs 5.3 h; p<0.001) [42].
Both studies measured future hospitalisations to
assess the effectiveness of the interventions for older
adults at high-risk of hospitalisation. The first reported
increased hospital admission compared to usual care
(70% vs 67%, p <0.01) [32], while another study using a
care coordination team increased 28-day ED re-attend-
ance (14.8% vs 17.9%, p=0.05) and one-year unplanned
hospital admissions (29.5% vs 43.4%, p <0.001) [32, 41].
However, in both studies those not assessed as high risk
of hospitalisation were used as the usual care compara-
tors [32, 41].
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Minimising functional decline

Intervention specifically to minimise functional decline
included patient outcome measures of function and
patient experience through self-reported quality of
life. A two-stage screening and nursing assessment
intervention for older patients in the ED who were
at increased risk of functional decline was evalu-
ated in three RCTs [62, 63, 83]. The intervention sig-
nificantly reduced functional decline in one RCT (OR:
0.5; 95%CI: 0.3 to 0.9) [83], but did not affect 4-month
decline in functional status or death in another RCT
[62]. Intervention participants were more likely to have
documented referrals to their primary physician (OR:
1.9; 95% CI: 1.0 to 3.4), but many did not contact or
visit their physician as a result of the referral (OR: 1.2;
95% CI: 0.7 to 2.3) [63]. Intervention participants were
more likely to re-present to the ED within 30 days (OR:
1.6; 95% CI: 1.0 to 2.6) [63]. Three quasi-experimental
studies explored interventions to attenuate functional
decline [66, 77, 78] with mixed results over different
measures. Older people who didn’t receive an interven-
tion comprising review by an Advanced Practice Nurse
followed by multidisciplinary geriatric assessment
and follow-up care when discharged had a higher rate
of progression to a poorer frailty category at 1, 3, and
6 months (p <0.05) compared to those that did receive
the intervention. However, there were no differences
in ED re-attendance, hospital admission or mortality
between the intervention and non-intervention group
[66]. Older people receiving a multicomponent frailty
intervention comprising CGA, frailty education, and a
discharge transition package were more likely to main-
tain/improve independence in performing Activities of
Daily Living (ADL) at 12 months and had lower ED re-
attendance at 6 months (rate ratio: 0.35; 95% CI: 0.13 to
0.90; p=0.03) compared to usual care [78]. A risk strat-
ification followed by rapid geriatric screening interven-
tion had significant preservation in function to perform
ADL (Modified Barthel Index Score (MBI):—0.99
vs—0.24; p<0.01; ADL:—2.57 vs+0.45; p<0.01) at
12 months compared to usual care [77]. There were no
significant reductions in ED re-attendance and hospital
admission between study groups.

Other interventions included geriatric assessment in
an ED Observation Unit which identified unmet needs
in 32 patients (10.2%) who would have otherwise been
discharged. The study reported reduced 3-month ED re-
attendance (IRR: 0.58; 95% CI: 0.42 to 0.81) and 3-month
hospital admissions (IRR: 0.61; 95% CI: 0.41 to 0.92) com-
pared to usual care [76].

Another cohort study explored the provision of physi-
cal therapy services in the ED for older adults who fall
and found patients receiving physical therapy were less
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likely to represent to the ED within 30- or 60-days (OR:
0.7; p<0.001) [79].

Managing falls risk

Two RCTs investigated the effects of a multidiscipli-
nary team intervention for older adults who sought care
in the ED after having a fall [33, 34]. The interventions
had no significant effect on ED LOS [34], discharge des-
tination [34], or hospital admissions [33, 34], but some
participants were less likely to experience subsequent
fall-related ED visits (IRR: 0.34; 95% CI: 0.15 to 0.76) or
all-cause ED visits (IRR: 0.47; 95% CI 0.29 to 0.74) within
6 months compared to control participants [33].

The predominant measure of effectiveness of interven-
tions in ED to manage patients falls risk in four studies
included further falls, and repeated ED presentations or
hospitalisations with fall-related injury [41, 70, 71, 81].
One of the four studies, which adopted a standardised
and systematic pathway for patients presenting to an ED
after a fall [41], was associated with a higher rate of ED
discharge (66% post vs 46% pre; p=0.001), shorter ED
LOS (3.6 h post vs 6.5 h pre; p<0.001) and hospital LOS
(2 days post vs 6 days pre; p <0.001).

Palliative or supportive care

Patient outcomes, patient satisfaction, and system per-
formance measures were reported in studies of inter-
ventions for supportive or palliative care for older adults
in the ED. An Advanced Illness Management program
in the ED was adopted/ implemented to better identify
those with advanced illness and promote ED-led goals of
care discussion and referrals to hospice from the ED [72].
A second study reported outcomes from introduction of
a Geriatric and Palliative-ED partnership. The partner-
ship was reported to have achieved high patient satisfac-
tion, and while there was no significant change in 30-day
ED revisit, the number of hospital admissions at 30-day
ED revisit was reduced (40% post vs 57% pre; p=0.01)
[85].

One RCT found delivering dietetic assessment, nutri-
tion intervention and follow-up to older adults in ED had
no significant impact on weight change, hospital LOS,
quality of life, depression, or further decline in malnutri-
tion status for participants receiving individualised die-
tary counselling compared to participants receiving usual
care [51].

Assessment and management of pain

Two studies targeted pain management, measuring sys-
tem performance, patient outcomes, and patient experi-
ence [74, 80]. In both studies, staff education significantly
improved pain management of older adults in ED. One
study demonstrated more regular pain assessment and
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reduction in pain [80]; the authors were also able to
describe patient experience by using a subjective pain
scale rather than a quantitative score only. Another
pre-post study showed staff education subsequently
increased use of nerve blocks as an evidence-based mode
of analgesia for elderly patients with a fractured neck of
femur in the ED [74].

Staff education

System performance measures were used to measure
the impact of educating nursing staff in comprehensive
care for older adults in the ED to improve screening for
depression and altered mental status [73], knowledge of
geriatric concepts and use of geriatric assessment tools
[88].

Medication safety

Five studies targeted safer medication practice [89-93],
measuring system performance outcomes, including the
prescription of potentially inappropriate medications
(PIMs) or Fit for the Aged (FORTA), and polypharmacy.
Two pre-post studies evaluated a program (EQUiIPPED)
combining education, electronic health record based
clinical decision support tools, and individual provider
audit and feedback with peer benchmarking [89, 90]. One
implemented EQUIPPED at four sites and found signifi-
cant reductions in the prescribing of PIMs at all four sites
(mean reduction from 1.7%; p=0.04 to 6.8%; p<0.001)
[89]. The other pre-post study implemented EQUiPPED
at three sites and found a minor but significant reduction
in PIMs after implementation at one site [0.5%; p=0.02]
[90]. However, no significant reductions in PIMs were
found after implementation at the other two sites.

A pre-post study appraised a computer-based and
pharmacist-assisted medication review initiated in the
ED that reduced major polypharmacy [> 10 medications]
and PIMs at hospital discharge [91].

Junior Medical Officers were less likely to prescribe a
PIM after education [93] and PIMs were also significantly
reduced following introduction of telemedical geriatric
assessment [92].

Geriatric trauma protocol

Trauma protocols specific to geriatric patients were
introduced to reduce mortality in patients older than
65 years compared with younger patients with similar
injury [99-104]. Strategies to capture geriatric patients
included widening existing trauma activation alerts,
introducing a new triage tier, and implementing a spe-
cific geriatric trauma team. Patient outcomes includ-
ing mortality and morbidity were measured and system
performance indicators such as the number of patients
included in trauma activation, time to be seen, time to
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treatment, LOS and patient disposition, were collected.
Widening capture of older patients increased existing
trauma team workload, but did not always result in better
outcomes [99, 102, 104], whereas introduction of a third-
tier trauma protocol reduced ED LOS (5.5 h pre vs 4.5 h
post; p<0.01), decreased hospital admissions (98.4% pre
vs 61.9% post), and lowered complication rates (16.4%
pre vs 1.6% post; p<0.01) in one study [100]. However,
hospital LOS increased (4.4 days pre vs 4.8 days post;
p=0.02), as did mortality (1.6% pre vs 4.8% post). The
establishment of a Triage and Rapid Elderly Assessment
Team increased same-day discharges (OR 1.4; 95% CL
1.2 to 1.6; p<0.001) and reduced mean hospital LOS by
1.8 days (p<0.001) compared to the pre-establishment
period [99].

Management of anticoagulated older adult with head
injury

Three studies specifically targeted anticoagulated older
adults with head injury, measuring system performance,
including time to be seen, time to treatment, LOS, and
patient disposition [94-96]. All three studies reported
faster completion of investigations (CT scan and Interna-
tional normalised ratio (INR) test).

Assessment and management of hip fracture

Two studies specifically targeted hip fracture, one meas-
uring system performance, the other measuring patient
outcomes [97, 98]. A pre-post study evaluated the effects
of a multidisciplinary hip fracture care pathway for the
care of elderly patients and found the pathway was asso-
ciated with reduced ED LOS (3.8 h vs 6.8 h pre; p<0.001),
hospital LOS (5 h vs 7.4 h pre;<0.01) and complica-
tions (10% vs 30% pre; <0.001) [97]. A quasi-experimen-
tal study of older patients with hip fracture compared
patients who received pre-operative CGA with shared
decision making by a geriatrician to usual care. More
patients who received the intervention opted for non-
surgical management, compared to usual care (9.1% vs
2.1%; p<0.01) [98].

Discussion

We examined the peer-reviewed literature for strate-
gies used to improve value-based healthcare delivery for
older adults in ED. Whereas some of the comprehen-
sive assessment and multifaceted interventions reduced
avoidable hospital admissions, most of those identified
in the current review increased the time older adults
spent in ED by increasing the depth of care provided
and did not reduce ED representations or further hospi-
talisations. There is a misalignment between such com-
prehensive care delivered in ED for older adults and ED
performance measures oriented to rapid assessment and
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referral. In contrast, targeted interventions such as those
to reduce polypharmacy, or respond to acute trauma in
older adults were found to align with ED function and ED
performance measures and show promise as more effec-
tive ED interventions for older adults (Fig. 2). Critically,
there were few measures used to understand the impact
of strategies on patient experience and even fewer that
considered provider experience.

Despite the quadruple aim of delivering care that
improves health outcomes that matter to patients,
improving the experiences of receiving and of providing
care, and improving the effectiveness and efficiency of
care, the current review highlights that the experiences
of patients and staff are not routinely captured. EDs are
purpose-built to provide 24-h access to urgent care and
a pathway to hospital and community healthcare services
[2, 106, 107]. System performance measures are oriented
to, and may financially reward, rapid general assessment
and urgent care delivery [2]. Amid global workforce pres-
sures and shortages contributing to burnout and attri-
tion [12], it is crucial to improve workforce experiences
in implementing care improvement strategies for older
adults that are congruent with ED function and perfor-
mance measures.

The multi-faceted nature of interventions, com-
plex patient variables, and mixed results amongst
the included studies made it difficult to identify what
components of comprehensive care in ED are most
effective. Delivering multi-faceted comprehensive care

DEPARTMENT

Comprehensive assessment

and multi-faceted Z
comprehensive care

for older adults in a time-pressured ED environment
is challenging. ED system performance incorporates
measures such as number of patients seen, waiting
time, and their LOS [107]. These are valid measures in
a care space where care demand is unlimited and con-
tinued function depends on adequate patient flow. The
ED environment is not designed for extended patient
stays — there is little differentiation between night
and day, little privacy, fewer facilities for toileting and
bathing, and excessive noise levels [108]. ED staff are
specifically trained and organised to promote rapid
assessment and referral. This means that strategies aim-
ing to provide care beyond the scope of the ED purpose
may compromise ED system functioning and may inad-
vertently contribute to worse patient outcomes, patient
and staff experience [107]. Older adults often present to
ED with multiple comorbidities, multiple medications,
and declining function that warrant careful assessment
and management alongside their presenting complaint
[14, 109]. Older adults are a high-risk population and
may need multi-faceted care, but an alternative to the
ED environment for prolonged comprehensive assess-
ment and care is warranted. Alternatives may include
strengthening community care or dedicated older adult
EDs. Transitioning older adults more quickly to a hos-
pital environment that better meets their needs might
be possible with low acuity units to accommodate those
patients ready for discharge and these may be a lower
cost option.
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Strategies for managing older adult trauma and medi-
cation safety were better aligned with ED purpose and
provided better outcomes in ED for older adults. Notable
among the strategies for medication safety was lower cost
intervention to educate junior medical staff about good
prescribing practice, as well as higher cost interventions
such as pharmacist and geriatric telemedical review. The
latter may be unattainable in some EDs, but the range
of interventions demonstrates low-resource action-
able strategies are possible and can be effective. Another
strategy might include patient education to assist them
to advocate against polypharmacy or PIMs for them-
selves as interventions in this review that promoted self-
determination reported favourable patient experience
measures.

Favourable patient experience was reported with inter-
ventions to better manage pain, and interventions to
identify advanced illness to prompt goals of care discus-
sions [72, 80, 98]. Gathering patient experience in ED is
difficult given exigency and distress inherent in this care
context. A novel approach was provided by Hogan et al.
[80] who transformed the quantitative pain manage-
ment scale to a qualitative comfort scale. An example of
a proxy measure was the selection of an alternative non-
surgical pathway for hip fracture [98]. More consistent
reporting of outcome measures, such as those advanced
by the International Consortium for Health Outcomes
Measurement [110], may assist in better identifying rep-
licable high impact interventions. Overall, few interven-
tions measured staff experience. This may be because
interventions that improve the ED working environment
are scarce [111], so these measures are underdeveloped.
It is known that ED staff are negatively impacted by high
levels of occupational stress and burnout [12, 112], which
in turn negatively impacts ED performance [113] and
patient safety [114]. Improvement initiatives codesigned
with patients and providers may be helpful in ensuring
change is high-value, appropriate, prioritised and sus-
tained, providing opportunities for front line clinicians to
reconnect with the values that motivated them to work in
the sector [18]. The alternative of top down initiatives can
introduce more complexity for frontline staff with little
or no benefit [18, 21].

Limitations

The current review identified a wide range of complex
interventions implemented in a variety of ED settings.
ED interventions interact with the characteristics, cir-
cumstances, and unique factors of the ED where they
are implemented [115]. Where an intervention was
associated with favourable outcomes, contextual fac-
tors may have influenced these outcomes, but these were
not consistently described across studies. The nature of
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pragmatic naturalistic study designs may introduce bias:
allocation concealment was not used in 4/9 RCT stud-
ies, and blinding did not occur/was not possible in most
studies; most studies were quasi-experimental/non-
randomised studies — participants in comparisons were
not always similar or it was unclear if participants were
similar in 25/49 (just over 50%) of studies. Consequently,
it was not possible to identify the key elements of inter-
ventions and features of ED environments that influence
outcomes. Consistent reporting of interventions using
reporting guidelines, such as the Template for Interven-
tion Description and Replication (TIDieR) checklist
[116], would be helpful in future research and for the
overall development of the field.

We also made pragmatic decisions to manage the vast
literature base on older adults in the ED and to focus on
the aims of the review. We eliminated abstracts that only
reported screening but no subsequent intervention in ED
or outcomes of interest, and those where the intervention
was delivered outside of ED e.g., general ward-based care
or community care. Some articles addressed specific ill-
ness such as Chronic Obstructive Pulmonary Disease or
Stroke. Even though chronic illness is prevalent in older
adults, these articles were omitted from the review if
the mean age of participants was<65 or not reported.
This review included only articles published in the
peer-reviewed literature which may also have excluded
relevant, but unpublished material. Additionally, only
interventions published in the English language were
included in this study; this is a limitation to the external
validity, as studies in languages other than English are
likely to be valuable in this area.

Conclusion

Strategies identified to improve ED care for older adults
included comprehensive care, recognition and response
to acute deterioration, and medication safety. Few stud-
ies reported on all aspects of the quadruple aim and no
intervention demonstrated improved ED care delivery
across all four domains. Future interventions should bet-
ter embed patient experience and be inclusive of staff
experience; patient and provider input at the design stage
may advance prioritisation of higher-impact interven-
tions aligned with the function of the system and the pace
of change. More consistent evaluation and reporting to
illuminate contextual factors would support replication
and wider adoption of promising high value intervention.
It is crucial that future strategies to improve care delivery
in ED align the needs and priorities of older adults and
with the purpose of the ED system to assure sustainable
improvement effort and critical functioning of the ED as
an interdependent component of the health system.
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