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SETTING: Emergency Department (ED).
PARTICIPANTS: Older adults 65 years of age and older.

METHODS AND MEASUREMENT: Medline, Embase, CINAHL, and PsycINFO were
searched for English-language studies published through December 2017. Studies evaluating the
use of one or more eligible intervention strategies (discharge planning, case management,
medication safety or management, and geriatric EDs including those that cited the 2014 Geriatric
ED Guidelines) with adults 65 years of age and older were included. Studies were classified by the
number of intervention strategies used (ie, single strategy or multi-strategy) and key intervention
components present (ie, assessment, referral plus follow-up, and contact both before and after ED
discharge [“bridge™]). The effect of ED interventions on clinical (functional status, quality of life
[QOLY]), patient experience, and utilization (hospitalization, ED return visit) outcomes was
evaluated.

RESULTS: A total of 2000 citations were identified; 17 articles describing 15 unique studies (9
randomized and 6 nonrandomized) met eligibility criteria and were included in analyses. ED
interventions showed a mixed pattern of effects. Overall, there was a small positive effect of ED
interventions on functional status but no effects on QOL, patient experience, hospitalization at or
after the initial ED index visit, or ED return visit.

CONCLUSION: Studies using two or more intervention strategies may be associated with the
greatest effects on clinical and utilization outcomes. More comprehensive interventions, defined as
those with all three key intervention components present, may be associated with some positive
outcomes.

Keywords
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Older adults have some of the highest rates of emergency department (ED) visits. In the
United States, older adults make 64 ED visits per 100 persons annually, nearly twice the
frequency of their younger counterparts.! Challenges that impact ED care for this patient
population include multiple morbidities, atypical symptoms or disease states, polypharmacy
and adverse drug-drug interactions, and misunderstandings or misuse of prescription and
over- the-counter medications.23 Additionally, older adults may be challenged by functional
disabilities, impaired cognition, communication problems, and reduced social support.#:°
Together, these challenges can negatively impact the care received while in the ED,
transitions to home or other settings, and postdischarge health outcomes and utilization
patterns including hospitalization and ED return visits.5.

A broad range of interventions have been designed to improve clinical and utilization
outcomes in older adults who visit the ED. Broadly speaking, these interventions can be
grouped into several categories including staffing, physical infrastructure, care delivery
(including functional and geriatric assessments, and risk prediction tools), case management,
and transitional care or discharge planning.8-12 Existing reviews have classified
interventions globally rather than identifying details of the intervention structure and its
components. This global approach may potentially obscure relationships between
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components of the intervention structure and outcomes. Further, most prior studies of
geriatric ED practices have focused on utilization outcomes; few prior studies have included
clinical outcomes such as functional status.

The past decade has seen growing attention on geriatric emergency medicine, as evident by
an increasing number of special interest groups within professional organizations, initiatives
sponsored by the Centers for Medicare & Medicaid such as GEDI WISE,!3 and the
publication of research priorities advocating for additional work focusing on the structure of
ED services and the impact of ED care on function and other patient-prioritized outcomes.
14.15 perhaps the most recognized initiative was the publication of Geriatric Emergency
Department Guidelines in 2014.16-19 These guidelines offer a “template” of
recommendations in developing a “geriatric-friendly ED.” Recommendations focus on
staffing, administration, physical environment, and leadership, yet they do not provide
recommendations on specific interventions or programs for older adults seeking care in the
ED. Many of these initiatives just described and research priorities have focused on specific
subgroups of older adults, making it difficult to determine which strategies might be most
effective for the heterogeneous population typically seen in the ED.

In the absence of suggested interventions and facing a growing number of older adults using
Veterans Affairs (VA) EDs, this review was performed in collaboration with clinical and
operations leaders of the Veterans Health Administration (VHA) with the primary goal of
identifying effective intervention strategies that could be implemented in more than 100 EDs
across the VHA system. The key question of this review was “How effective are emergency
department (ED) interventions in improving clinical, patient experience, and utilization
outcomes in older adults (age =65)?” Additionally, our review included both single- and
multi-strategy interventions, and carefully classified individual intervention components
used within these strategies.

This review is part of a larger report for the US VHA’s Evidence- based Synthesis Program
conducted in collaboration with VA operational partners and a technical expert panel (TEP).
Members of TEP were chosen for their clinical or research expertise in geriatric EDs and
were consulted throughout the course of the review, specifically in finalizing research
questions, reviewing the final list of included and excluded studies, contextualization of
results, and peer review of the final report.

Our review was informed by a conceptual model (Figure S1) that drew on previously
published models.29-21 We followed a standard protocol for all steps of this review
(PROSPERO: CRD42018087660). Our full report, referenced earlier, is available at https://
www.hsrd.research.va.gov/publications/esp.

Search Strategy

Our study protocol, including search strategy and detailed identification of intervention
strategies and components, was developed a priori in collaboration with the partners, TEP,
and project team previously described. Intervention strategies and components were
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identified based on prior literature22:23 and Effective Practice and Organization of Care
(EPOC) guidelines,24 and finalized through a series of collaborative iterative discussions.
We conducted searches of Medline (via PubMed), Embase, CINAHL, and PsycINFO for
English- language studies published through December 2017 evaluating interventions for
older adults using the ED (Table S1). We also reviewed bibliographies of relevant review
articles. In an effort to identify research currently in progress, including studies that cited the
2014 Geriatric ED Guidelines, we also searched Clinical Trials.gov and performed a targeted
search of Scopus for relevant conference abstracts.

Study Selection

Using prespecified eligibility criteria (Table S2), titles and abstracts identified through our
initial search were reviewed by two reviewers. To be included, studies had to (1) enroll older
adults aged 65 or older presenting to the ED, (2) evaluate an eligible intervention strategy
(described later and in Table S3), (3) use a randomized or quasi-experimental design
(nonrandomized trial, case-matched controlled prospective before-and-after cohort study,
interrupted time series),24 (4) be conducted in an Organization for Economic Cooperation
and Development (OECD) country,2® and (5) report one or more clinical or utilization
outcomes of interest. Articles included by either reviewer underwent full-text screening.

Data Abstraction and Analyses

Data from published reports were abstracted into a customized DistillerSR database by one
reviewer; a second investigator reviewed these data for accuracy, and disagreements were
resolved by consensus or a third reviewer. Key characteristics abstracted included patient
descriptors, intervention characteristics, comparator, and outcomes.

For this review, ED interventions included four major strategies: discharge planning, case
management, medication safety or management, and geriatric EDs including those that cited
the 2014 Geriatric ED Guidelines.16 Table S3 has an in-depth description of intervention
strategies and components. Reviewers classified each study by its primary intervention
strategy; studies utilizing two or more intervention strategies were classified as “multi-
strategy.” Detailed information about the intervention structure and individual intervention
components was also abstracted. This included the timing and setting (ie, before or after ED
discharge, or both [“bridge™]); target of intervention (eg, patient, caregiver/family member,
provider); mode of delivery (eg, telephone, in person); number and type of providers;
number of planned contacts; and number of actual contacts. Additional details were
abstracted regarding patient-focused intervention components (eg, assessment/ screening,
patient and/or caregiver education, or support) and provider- or service-driven components
(eg, referral to provider and/or community resources, follow-up call or visit, continuity of
care/care coordination, environmental or procedural changes in response to 2014 Geriatric
ED guidelines). In consultation with our stakeholders and TEP, we evaluated the presence of
three key intervention components: assessment, referral plus follow-up, and contact both
before and after ED discharge (“bridge” design).

Two reviewers independently assessed study risk of bias (ROB) using the criteria described
by the Cochrane EPOC.24 Summary ROB ratings were assigned to each study: low bias
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(unlikely to alter the results seriously), unclear bias (raises some doubts about the results), or
high bias (may alter the results seriously).

Data Synthesis and Analysis

Primary outcomes were organized into clinical and utilization outcomes. We developed
summary tables to describe the key study and intervention characteristics (Tables S4-S7).
All analyses were stratified by study design (randomized or nonrandomized).

We aggregated outcomes when there were at least three studies with the same outcome,
reported at similar time points; for nonrandomized studies, we required adequately adjusted
analyses to be reported for inclusion in quantitative syntheses. When quantitative synthesis
was possible, we used random effects models (DerSimonian-Laird estimator with Knapp-
Hartung SE adjustment?6:27) to synthesize dichotomous outcomes (ie, hospitalization at or
after the ED index visit, ED return visit) using risk ratios, and the mean difference (MD) for
continuous outcomes (ie, quality of life [QOL]). We evaluated statistical heterogeneity using
visual inspection and Cochran’s Q and /2 statistics. There were too few studies to assess
publication bias with test statistics. We planned formal subgroup analyses of moderator
variables (eg, intervention strategy, individual intervention components), but there were too
few studies to conduct these analyses.

Strength of the Body of Evidence

The strength of evidence (SOE) was assessed using the Grading of Recommendations
Assessment, Development and Evaluation working group (GRADE) approach.28 In brief,
this approach requires assessment of four domains: ROB, consistency, directness, and
precision. We considered these domains qualitatively for the primary outcomes and assigned
a summary rating of high, moderate, low, or very low SOE after evaluating using the
GRADEDpro software2? and discussion by two reviewers. SOE was assessed only for
outcomes considered critical to clinical or administrative decision making: functional status,
ED return visit, hospital admission, and patient experience.

RESULTS

Literature Flow and Included Studies

A total of 2000 citations were identified from a combined search of databases, reviewing
bibliographies of relevant review articles, and targeted searches of ClinicalTrials.gov and
Scopus. After applying eligibility criteria, 17 articles describing 15 studies, nine
randomized39-38 and six nonrandomized33-44 were included (Figure 1).

The literature evaluated three of the four a priori intervention strategies including case
management (n = 12), discharge planning (n = 7), and medication management/medication
safety (n = 3). We found no studies that evaluated geriatric EDs, including those that cited
the 2014 Guidelines.1® Roughly one-half of studies (n = 7) evaluated two or more
intervention strategies and were classified as multi-strategy. Studies were also evaluated for
three key patient-focused intervention components including assessment (n = 12, 8 of which
specified use of a comprehensive geriatric assessment), referral plus follow- up (n = 6), and
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contact both before and after ED discharge, defined as a bridge design (n = 5). Studies that
included all three key intervention components were classified as having a more
comprehensive structure (n = 4).33:34.36.37 Additional details of the 15 included studies,
including characteristics of study participants, is shown in Table 1. Additional details of the
included intervention components are included in Tables S6 and S7.

Effects on Clinical Outcomes

Functional Status—Six studies, five randomized, evaluated the effect of ED interventions
on functional status, assessed from 1 to 18 months after the ED visit.33-36.3842 Three studies
evaluated multi-strategy interventions, all using discharge planning plus case management,
34,36:42 two of which included all three intervention components of interest.3436 Positive
intervention effects were observed in four of the five randomized studies 33:34.36.38

Functional status was assessed differently across the studies. Three randomized studies
defined functional status as changes in dependence in activities of daily living (ADLS) or
instrumental activities of daily living (IADLs).34:36:38 One multi-strategy study, using
discharge planning plus case management and one key intervention component, found a
statistically significant lower odds of clinically important functional dependency (odds ratio
[OR] = .53; 95% CI = .31-.91) at 3 and 4 months, respectively.3® A second multi-strategy
study, also utilizing discharge planning plus case management and one key intervention
component, found a significantly greater odds of functional improvement, as defined by
improvement in ADL performance measured at 3 months (OR = 2.37; 95% CI = 1.20-4.68)
and 12 months (OR = 2.04; 95% CI = 1.03-4.06).34 A third single-strategy study of case
management involving one key intervention component found that intervention participants
reported higher levels of functional independence in IADLs compared with the control
group (P =.027), but there were no significant differences in ADL independence (P = .47).38
One nonrandomized multi-strategy study of discharge planning plus case management
included only one key intervention component and examined the number of older adults
reporting basic and intermediate dependency in ADLs based on the Katz scale.#2 Although
no statistical tests were presented, the number of participants reporting each level of
dependency at 3 months was similar for the intervention and control groups.

Two randomized studies of case management interventions evaluated change in functional
status as a continuous outcome.33:35 The first study included one key intervention
component and recruited a high-risk population of older adults who had been admitted to the
hospital in the prior 12 months.3> There were no differences in ADL or IADL mean scores
between groups. A second study included all three key intervention components and found
that intervention participants reported less functional decline at 6 months compared with
control (—.25 intervention vs —.75 control; £< .001),33 although there were no significant
differences between groups at 18 months.

Quiality of Life—Two randomized studies evaluated multi-strategy interventions of
discharge planning plus case management on QOL.3%:37 Both studies reported physical and
mental health-related QOL using the Short Form-36 physical function and mental health
component scores at 3037 and 120 days.3> There were no statistically significant effects of
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the ED interventions on either physical or mental health—-related QOL at any time point.
There were not sufficient data reported in one nonrandomized study“2 to conduct an
analysis. However, scores were similar for intervention and control participants.

Effects on Patient Experience Outcomes

Four randomized studies evaluated the effect of ED interventions on patient experience
using a range of outcome measures; effects were mixed.3>-38 Two studies evaluated multi-
strategy interventions of discharge planning plus case management, and they included all
three intervention components of interest.36:37 Qverall, these studies show a mixed pattern,
with one single-strategy and one multi-strategy study reporting higher satisfaction with care
or greater patient knowledge of community resources.37:38

Two studies, one using case management and the second discharge planning plus case
management, evaluated patient satisfaction with care using continuous outcome measures,
the Client Satisfaction Questionnaire and Satisfaction with Care Scale.3538 Assessment time
points occurred at 1 and 10 months. There were no statistically significant effects on patient
experience in either study. A third study3” found higher satisfaction among intervention
participants regarding information received in the ED on postdischarge support services
(3.42 vs 3.03; MD =.37; 95% CI = .13—.62). A fourth study evaluating case management
utilized an unnamed instrument and found that 40% of intervention participants recalled
helpful information, and 28% reported benefits of improved confidence and self-esteem.38

Effects on Utilization Outcomes

Hospitalization at the ED Index Visit—Four studies, two randomized, examined the
effect of ED interventions on hospitalization at the index ED visit.30:36:3941 Qverall, there
was no pattern of interventions on hospitalization at the index visit. Only one study included
all three intervention components, with very few patients admitted at the index visit because
one of the inclusion criteria was an expectation that the patient would be discharged from the
ED.36 One single-strategy intervention that utilized only one of the key intervention
components found that a subset of patients who received the discharge planning intervention
had a lower rate of admission.3® This was a large nonrandomized study that was judged high
ROB.

Hospitalization after the ED Index Visit—Nine studies, five randomized, reported
effects of ED interventions on hospitalization after the index ED visit.31-33.35.37.38,40-42 Fjye
evaluated multi-strategy interventions,31:32:374142 two of which included all three
intervention components,33:37

Six studies, three randomized, reported hospitalization as a dichotomous outcome,32:33.37
Overall, there was no intervention effect for the randomized studies (relative risk [RR] = .96;
95% CI =.51-1.83; Figure 2), but the Cl was wide, and intervention effects varied
significantly (Q = 5.4; P=.07; 12 = 63%). Two studies had prolonged follow-up periods of
120 days and 18 months,33:37 with one finding a decreased risk of hospitalization at each of
the follow-up time points.33 This study was a single-strategy case management intervention
with all three key intervention components.33 Another study evaluated case management and
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included all three intervention components.** This study found a lower likelihood of
hospitalization at 30 days (RR = .55; 95% CI = .36-.82). A high ROB study that evaluated
discharge planning and included only one intervention component, assessment, found that
intervention participants had a higher risk of hospitalization at 1 year.40 The matching used
for this study involved matching a high-risk intervention participant with a low-risk control
participant.

Three randomized studies reported hospitalization after the ED index visit using a variety of
continuous outcome measures.33:3%:37 Only one study, which used all three intervention
components, found a significant effect of the intervention on hospitalization after the ED
index, with a reported number needed to treat of 18 to prevent one hospitalization at 30 days,
and a number needed to treat of 10 to prevent one hospital admission at 18 months.33

Emergency Department Return Visit—Twelve studies, seven randomized, reported on
return visits to the ED after the initial index ED visit.31-33.35-38.40-44 gy studies evaluated
multi-strategy interventions.31:32:36.37.41.42 A three intervention components were present
in three randomized studies33:36:37 and one nonrandomized study.*?

When considered together, the randomized studies reporting ED return visit(s) as a
dichotomous outcome found no effect on ED return visit(s) (RR = 1.13; 95% CI = .94—1.36;
Figure 3).31-33.37.38 A single low ROB study (n = 345) found that a multi-strategy
intervention that used all three key components led to an increased risk of ED return visit(s)
at 30 days.3® In a post hoc stratified analysis, this effect was seen only in patients who had
not visited their primary care physician in the month before the ED index visit. There was
also no effect of interventions on ED return visit(s) when measured as a continuous variable
including both number of hospitalizations and mean length of stay at 10-month follow-up.3®

Four nonrandomized studies reported ED return visit(s) as a dichotomous variable,0:41.43.44
one of which evaluated a multi-strategy intervention.*> One study that used a case
management strategy, with two of the three key intervention components, found that risk of
ED return visit(s) following an intervention was decreased (hazard ratio = .49; 95% CI =.
33-.72).%* In this study, a higher percentage of participants in the intervention group were
discharged to home at the index ED visit and had more prompt follow-up and/or a longer
length of sustained contact with the geriatric team. Another study evaluating a discharge
planning intervention, with only assessment as a key component, found the risk of ED return
visit(s) to be increased (risk difference 3%; P=.05) following receipt of the intervention.40
In this study, control case matches were low-risk participants while those in the intervention
group were deemed to be high risk. A fifth nonrandomized study reported the number of ED
visits within a 3-month follow-up period but found no difference between groups.*2

Quality of Evidence

ROB is described for the nine randomized studies in Figure S2. We separately evaluated
objective outcomes (eg, ED return visit or visits) and patient-reported, or subjective,
outcomes (eg, QOL). For objective outcomes, we judged six of the nine studies as low or
unclear ROB. For patient- reported outcomes, five of nine studies were judged low or
unclear ROB. Factors that led to higher ROB judgments included unclear randomization and
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allocation concealment, detection bias (patient-reported outcomes), and differences in
baseline patient characteristics.

We judged five of the six nonrandomized studies (Figure S3) as high ROB for objective
outcomes and one as low ROB.** Because the EPOC quality criteria consider random
sequence generation even for nonrandomized designs, this was a major factor in the high
ROB ratings. Other concerns were lack of proof that baseline provider characteristics (eg,
experience) were similar, and lack of proof that baseline outcome measurements were
similar. Also, many studies had fundamental differences in baseline patient characteristics
that may affect outcomes.

We rated SOE for outcomes judged critical to decision making on the basis of study design,
ROB, consistency, directness, and precision (Table 2). The SOE was rated high for effects on
ED return visit(s). SOE was low or very low for all other outcomes. Concerns that
contributed to the lower SOE were high ROB, inconsistent effects, and imprecision that was
attributed to the 95% CI not excluding a small or small to moderate effect.

DISCUSSION

This review evaluated the effect of ED intervention strategies for older adults on a range of
outcomes. Our review is unique in the approach to classifying intervention strategies and
individual intervention components, careful ROB assessment, and the inclusion of
randomized and more rigorous quasi-experimental designs. When considering the
interventions collectively, we found a small benefit on functional status but no overall effect
on ED return visit(s) or subsequent hospitalization. Although there was no overall effect on
healthcare utilization, two studies with a more comprehensive intervention (ie, all three
intervention components present) and longer duration of follow-up were associated with
decreased ED return visits and hospitalization after the index ED visit.3344 Other outcomes
were reported less frequently, and intervention effects could not be determined definitively.
Overall, the small number of included studies, the heterogeneity of study designs, and the
incomplete details provided around individual intervention components prevented us from
drawing definitive conclusions about the effectiveness of any one specific intervention
strategy. Key takeaway messages are listed in Table 3. Some of the review’s strengths and
limitations are described next.

Rather than focusing narrowly on condition-specific interventions (eg, geriatric falls, heart
failure), we evaluated interventions applicable to a broad range of older adults. \We were
particularly interested in determining if specific strategies or intervention components were
associated with greater benefit to older adults. Two strategies were evaluated infrequently
(medication management) or not at all (geriatric EDs). Interventions evaluated were
relatively low intensity (ie, short duration and limited number of planned patient contacts),
and thus our findings are applicable only to low-intensity geriatric management
interventions in the ED. Although the use of more than one strategy or a more
comprehensive intervention structure (ie, a higher number of patient-centered intervention
components) may be associated with better outcomes, the relative benefit of individual
intervention strategies and components is unclear and requires further research.
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In contrast to prior reviews that focused on single strategies,?%-10.12 our review included
studies with multiple intervention strategies. Only one of the prior systematic reviews was
published in the past 5 years (search date 2013; number of studies = 9) and evaluated
discharge planning; the findings of this good-quality review were consistent with our results.
12 Also similar to findings from our review, another review of case management found that
these interventions did not impact QOL, although the amount of evidence for this outcome
was sparse.? Across these reviews, general themes are that more comprehensive
interventions and those using multiple strategies are associated with greater effects but that
interventions tested to date do not show a consistent effect on utilization outcomes. Similar
to previous reviews* and the 2014 Geriatric Emergency Department Guidelines,16 our
finding that bridge designs may be associated with positive outcomes suggests that ED visits
should not be considered in isolation but rather as an integral part of the older patient’s
continuum of care, bridging inpatient and outpatient services.

Our protocol-driven review has several strengths, specifically the use of rigorous methods
including input from an expert panel, use of a conceptual model, and a structured approach
to describing the key strategies and components of the tested interventions. Despite these
strengths, we note several limitations. We limited our review to English-language
publications that may have excluded potentially informative evidence. In an effort to identify
ED strategies conducted in similar healthcare environments and/or systems as the United
States, we elected to include only those studies conducted in an OECD country. However,
this may have prevented inclusion of rigorous studies published in other countries.

Variations in basic study design and the lack of analyses that adjust for potential
confounders were common problems. Diversity across study designs and intervention
characteristics (ie, strategies, components, delivery, and intensity) made coherent synthesis
and identification of themes difficult. We were often limited in our ability to fully abstract
details of individual intervention components because few studies provided in-depth
descriptions of the interventions. Also, the studies identified did not apply a consistent
conceptual model hypothesizing the relationship between intervention strategies and
outcomes; nor did studies follow a set of clinical recommendations or guidelines, such as the
2014 Geriatric ED Guidelines,® to inform intervention structure.

We acknowledge that the lack of studies that reference the 2014 Guidelines likely has to do
with the short time frame from the publication and the length of time required to obtain
funding, execute a study, conduct analyses, and publish results. Overall, we were limited by
the quality of and consistency in the existing literature. Of the nine randomized studies, only
three were evaluated as low ROB for objective outcomes. The most common limitation was
lack of blinded outcomes assessment. Almost all nonrandomized studies were judged high
ROB for both objective and patient-reported outcomes. Finally, we were unable to rule out
publication bias; given the small number of studies, statistical methods to detect publication
bias are not useful.
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Future Directions

As the number of older adults continues to rise, and as EDs continue to provide frequent
care for this population’s complex needs, it is critical that future research be conducted to
identify best practices including intervention strategies. We believe future research may
benefit from the following considerations. First, the use of a conceptual model may
encourage researchers to consider the multilevel factors that influence ED use (eg,
sociodemographic factors, clinical and individual characteristics, access to services),
complex intervention strategies, and outcomes of interest, plus the relationship among these
factors. Second, the use of innovative intervention designs, such as adaptive trials (eg,
stepped care), and sophisticated study designs, such as pragmatic trials, may enable
researchers to accommodate the heterogeneity of older adult patients while isolating and
evaluating the effects of individual intervention components within real-world settings.
Third, careful selection of measures that are both appropriate for a heterogeneous population
and responsive to change is critical. Developing common measures to be used across studies
may also help advance the field, as has been done within other geriatric research areas.*6

The field of geriatric emergency medicine continues to evolve rapidly. For instance, between
the conclusion of our search and the peer review process of this article, an array of studies
were published including a review of self-defined geriatric EDs,*” a nurse transition
intervention,*8 and a pragmatic trial of an Australian-based geriatric ED.4° Ongoing
research is likely to result in additional articles in the near future, as evidenced by scientific
abstracts presented at recent scientific meetings. Additionally, in a targeted search of
ClinicalTrials.gov, we found eight active studies focused on older adults in the ED. Of note,
none of these studies evaluated intervention strategies to be used with a general older adult
population.

The 2014 Guidelines offer recommendations across a number of domains (eg, staffing,
administration, clinical procedures) and may, in combination with a theory-informed
conceptual model, inform future studies. It is our experience that health systems often
implement changes and measure their effects on an internal basis for quality improvement
purposes. We would encourage health systems to design their evaluation of implemented
change in such a way that it can be published for wider distribution and affect change on a
large scale. Finally, future research may benefit from working across settings and
disciplines, and from incorporating feedback from patients, care partners, and key
stakeholders representing both ED and post-ED settings.

In conclusion, our results indicate mixed effects of ED intervention strategies on select
clinical and utilization outcomes for older adults. In contrast to the growing number of older
adults visiting the ED, we found a surprisingly small number of studies evaluating geriatric
ED interventions. The limited number of studies using any single intervention strategy
makes it difficult to draw definitive conclusions because of imprecise estimates of effect and
variability in study populations, intervention strategies, and intervention components.
However, we found evidence that individual studies evaluating multi-strategy interventions
and those with a more comprehensive structure, as indicated by the presence of three key
intervention components, may be associated with a small benefit in functional status,
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decreased hospitalization after the ED index visit, and a lower likelihood of ED return
visit(s).

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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ED Strategy Control Relative Risk
Study Randomized Strategy Components Events N Events N [95% CI]
Caplan 2004 Yes  Case manage 3 61 370 82 369 -—-—- 0.74[0.55, 1.00]
Mion 2003 Yes Multi 3 46 326 46 324 —&—- 0.99 [0.68, 1.45]
Biese 2017 Yes Multi 0 88 974 72 975 — 1.22 [0.91, 1.65]
Summary (12 = 63.2%, Q = 5.4, P=0.066) 0.96 [0.51, 1.83]
Pedersen 2016 Mo  Case manage 2 41 693 B4 BT ——— 0.45[0.31, 0.64]
Arendts 2013 No DC planning 1 476 1098 324 1098 —— 1.47 [1.31, 1.65]
Bond 2014 No Multi 1 69 910 71 910 — 0.97 [0.71, 1.34]

Favors Favors
ED Strategy : Control
| | | |
0.30 1.00 1.50 2.50
Relative Risk
Figure 2.

Forest plot for effect of emergency department interventions on hospitalization after the
index visit. Cl = confidence interval; DC = discharge; ED = emergency department.
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ED Strategy Control Relative Risk
Study Randomized Strategy Components Events N Events N [95% CI]
Caplan 2004 Yes Case manage 3 58 370 49 369 n—-—n—n 1.18 [0.83, 1.68]
Runciman 1996 Yes  Case manage 1 27 232 18 192 : 1.24 [0.71, 2.18]
McCusker 2001 Yes Multi 3 58 166 48 179 -A—.—« 1.30 [0.95, 1.79]
Mion 2003 Yes Multi 3 66 326 49 324 »—l—u 1.34 [0.96, 1.87]
Biese 2014 Yes Multi 1 10 45 26 87 0.74 [0.39, 1.40]
Biese 2017 Yes Multi 0 119 974 122 975 .—-—c 0.98 [0.77, 1.24)
Summary (12 = 0.9%, Q = 5.0, P=0.41) e 1.13[0.94, 1.36)
Pedersen 2016 No  Case manage 2 86 693 148 637 om 0.53[0.42, 0.68]
Arendts 2013 No DC planning 1 196 1098 162 1098 r—I—! 1.21 [1.00, 1.46]
Bond 2014 No Multi 1 164 910 190 910 »—.—-c 0.86 [0.72, 1.04]

Favors Favors
ED Strategy i Control
[ I [ ]
0.30 1.00 150 2.50
Relative Risk

Figure 3.

Forest plot for effect of emergency department interventions on emergency department
return visit. Cl = confidence interval; DC = discharge; ED = emergency department.
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