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Do Geriatric Interventions Reduce Emergency
Department Visits? A Systematic Review

Jane McCusker and Josée Verdon

Department of Clinical Epidemiology and Community Studies, St. Mary’s Hospital, Montréal, Québec, Canada.

Background. Hospital emergency departments (EDs) serve an aging population with an increased burden on health
resources. Few studies have examined the effects of comprehensive geriatric assessment interventions on ED use. This
study aimed to systematically review the literature and compare the effects of these interventions on ED visits.

Methods. Relevant articles were identified through electronic databases and a search of reference lists and personal files.
Inclusion criteria included: original research (written in English or French) on interventions conducted in non-
institutionalized populations 60 years old or older, not restricted to a particular medical condition, in which ED visits were
a study outcome. Data were abstracted and checked by the first author and a research assistant using a standard protocol.

Results. Twenty-six relevant studies were identified, reported in 28 articles, with study samples obtained from EDs (9),
hospitals (4), outpatient or primary care settings (10), home care (4), and community (1). The study designs included 17
randomized controlled trials, 3 trials with nonrandom allocation, 4 before—after studies, 1 quasi-experimental time-series
study, and 1 cross-sectional study. Hospital-based interventions (mostly short-term assessment and/or liaison) had little
overall effect on ED utilization, whereas many interventions in outpatient and/or primary care or home care settings
(including geriatric assessment and management and case management) reduced ED utilization. Heterogeneity in study
methods, measures of comorbidity, functional status, and ED utilization precluded meta-analysis of the results.

Conclusion. Further research, using improved methodologies and standardized measures, is needed to address the
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effects of innovative geriatric interventions on ED visits.

LDER people constitute an increasingly important

population served by the emergency department (ED),
one that is characterized by multiple comorbid medical
conditions, cognitive and functional impairment, and social
problems (1,2). Compared with younger persons, older adults
use emergency services at a higher rate, their visits have a greater
level of urgency, they have longer stays in the ED, are more
likely to be admitted or to have repeat ED visits, and experience
higher rates of adverse health outcomes after discharge (3).
However, the ED environment may not be conducive to the care
of older patients. Furthermore, there are documented problems
with the quality and continuity of care provided to older ED
patients, including failure to recognize problems that could
benefit from more careful assessment (either in the ED or another
setting), failure to refer to appropriate community services, and
failure to communicate to the primary physician in a timely
fashion the problems identified and interventions implemented
at the ED visit (4-8). The search for solutions to increasing rates
of ED utilization and resulting crowding has focused attention on
reducing the demand for ED services; the older population is
a natural target for these efforts.

In view of the above problems, it is of interest to determine
whether comprehensive geriatric assessment (CGA) inter-
ventions affect rates of ED utilization. Previous reviews of
CGA interventions have investigated their effects on health
and functional outcomes, and on other types of service
utilization (9). None, to our knowledge, have examined their

effects on ED utilization. CGA interventions have been
classified as hospital-based geriatric evaluation and manage-
ment units, hospital-based consultation services, home-based
assessment services, hospital-home assessment services (for
patients recently discharged from hospital), and outpatient
assessment services (9). More recently, the ED has also been
considered to be a site for CGA (10). Although CGA often
involves a multidisciplinary team (11), it may sometimes
involve only one discipline. CGA may be provided either in
conjunction with referral to other services (a liaison
intervention) or as part of an ongoing management program
(sometimes referred to as a geriatric evaluation and
management [GEM] program), either on an inpatient or
outpatient basis (12). Because access to primary medical care
is one of the determinants of ED utilization (13), another
relevant aspect of a CGA intervention is the degree to which
it is coordinated or integrated with primary medical care. We
therefore undertook this systematic review of controlled
studies of CGA interventions for older hospital- and
community-based populations, to explore what character-
istics of the intervention (site, type, duration) are associated
with ED utilization. A secondary objective of this review was
to develop recommendations for future research.

METHODS
The search strategy for relevant studies identified
published studies through computerized databases
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(MEDLINE and the Cochrane database of clinical trials,
1965-2004) and hand searches of the bibliographies of
relevant studies and review articles. The authors also
consulted with colleagues. The search strategy included
the following terms, which were subsequently combined
using the Boolean terms ‘“‘or’” and ‘“‘and’’: aged, health
services research, health services for the aged, emergency
service, emergency, case management, geriatric assessment,
geriatric nursing, nursing assessment, needs assessment,
patient discharge, program evaluation, evaluation studies,
comparative study, needs assessment, outcome and process
assessment, and outcome assessment.

A research assistant screened the abstract of each article
identified through the search. Articles were excluded if: (a)
they did not report data from an original study; (b) the study
sample included patients less than 60 years old (unless the
results for those 60 years old and older were presented
separately); (c) the study sample was from a nursing home
or other long-term care facility; (d) no intervention was
investigated or the intervention did not meet criteria for
CGA (see introduction); (e) the study outcomes did not
include a measure of ED utilization; or (f) the paper was
written in a language other than English or French.
Although there has been much interest in disease-manage-
ment interventions (e.g., for congestive heart failure, chronic
obstructive pulmonary disease, diabetes), frail elders
typically do not fall into a single disease category, but have
multiple comorbidities that affect their overall functional
status and service utilization. Therefore, we also excluded
studies that were restricted to a particular medical diagnosis
or procedure (e.g., mental health diagnoses, surgical case-
series). Finally, we excluded studies that did not compare
those individuals who received a CGA intervention with
those in a comparison group (e.g., randomized or non-
randomized trial, before—after or other quasiexperimental
design). We decided to include designs other than
randomized controlled trials (RCTs) because of the paucity
of studies; furthermore, randomization of some CGA
interventions is not feasible. The senior author reviewed
all exclusions related to type of intervention and reviewed
all articles in which the exclusion criteria were not clear-cut.

The research assistant and the senior author (both with
doctoral training in epidemiology and biostatistics) in-
dependently abstracted the following from eligible articles
using a standardized abstraction form: study setting; study
design (cross-sectional or longitudinal, use of a control
group, randomized or nonrandomized allocation to in-
tervention); characteristics of the study sample (age, unse-
lected or high-risk, source of sample [ED, hospital inpatient,
primary ambulatory care, home care, community]); in-
clusion and exclusion criteria; intervention (description,
type, location, duration); sample size for the analysis; length
of follow-up; ED utilization measure (definition, reference
time period, source of data); method of analysis (adjustment
for confounding, analysis by intention to treat); and results
(effect measures with 95% confidence intervals or p values).
Discrepancies were discussed and resolved at regular
meetings.

The senior author grouped the interventions into 5
categories: unidisciplinary assessment with referral and/or

liaison (UA); multidisciplinary assessment with referral and/
or liaison (MA); unidisciplinary assessment and manage-
ment (UAM); multidisciplinary assessment and manage-
ment (GEM); and case management, in which a case
manager—usually a nurse or social worker—coordinated
community services (CM). Interventions were also classified
by their relationship to the primary physician. GEM
interventions were considered to be integrated with primary
care if the primary physician was part of the multidisciplin-
ary team. Interventions were considered to be coordinated
with primary care if the intervention staff consulted with the
patient’s primary physician. The second author, a geriatri-
cian, reviewed these classifications.

RESULTS

Twenty-six (26) studies were found of the effects of
geriatric interventions on ED utilization (Table 1) (1441).
The studies were reported in 28 articles; 2 studies were each
reported in 2 articles at different stages of follow-up
(30,31,33,34). The study designs included 16 RCTs, 3 trials
with nonrandom allocation, 4 before—after studies, and 1
cross-sectional study (24). Further details of the studies are
described by intervention setting.

ED-Based Samples

Seven of the interventions used samples of ED patients;
4 RCTs, 1 nonrandomized trial, and 2 before—after studies
(Table 1). Four interventions were unidisciplinary assess-
ments by a nurse with short-term liaison with community
services; short-term telephone follow-up helped to ensure
that this liaison had been implemented (20,33,35,40). One
intervention used a multidisciplinary team to help with
management for up to 4 weeks followed by referral to
community services (38). Two longer-term interventions
included a 10-month post-ED case-management interven-
tion with home visits (19), and a 12-month unidisciplinary
assessment and management intervention by a social
worker (18).

Only two of the interventions for ED patients reduced
return ED visits; neither was an RCT, and the effects were
of borderline statistical significance (Table 2) (20,40). In
contrast, the long-term case-management intervention
significantly increased ED visits (19), and two others
showed a trend to a short-term (30-day) increase in ED
visits (34,35). These short-term increases had disappeared
by 4 months in both studies.

Hospital Inpatient Interventions

Four interventions targeted hospitalized patients: Study
designs included 2 RCTs, a nonrandomized trial, and
a before—after study (Table 1). Three were unidisciplinary
discharge planning interventions: Two were conducted by
a nurse with pre- and postdischarge visits, for up to 4 weeks
(16,17), and one was given by a nurse or social worker in-
hospital only (36). The fourth intervention was a multidis-
ciplinary geriatric team consultation service (21). None of
these interventions significantly affected ED return visits
(Table 2).
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Table 2. Results of Studies, by Intervention Setting (Continued)

Results

Author,

Comments

Effect*

Control
1.3 (n = 203)

Exp
1.5 (n = 273)

Time Period Source

Outcome Measure
Mean No. of ED

Year (Ref.)

NS

Health care

12 mo

Eggert et al.,

utilization diary

visits
Average daily cost

1991 (23)

NS

$0.22

$0.25

of ED visits
ED visit during

GERIATRIC INTERVENTIONS AND EMERGENCY DEPARTMENT VISITS 59

After exclusion of

20% (n = 691) Adjusted OR

Admin. data 10% (n = 691)

Mean 24.8 d

Tinetti et al.,

outliers, similar
duration of

0.44 (0.32,

0.61)

(experimental)

vs 343 d
(controls)

home care

2002 (37)

episode (y/n)

home care

in 2 groups

p < .0001

1.23, 1.51

0.77, 1.11

Admin. data

2 y pre-intervention
3 y postintervention

Pre

1) Mean ED visits

Tourigny et al.,

1.16, 1.01, 1.02
53.3,63.3

1.15, 0.94 1.14.

39.3, 47.1

per person-year

2) ED visit (y/n)

2004 (41)

p = .005%

472, 44.8, 39.8

23.2,21.1

49.8,41.2,44.3
19.6, 22.7

Post
Pre

p=.17"

3) Return visits in

27.4,22.1, 30.1

16.3,9.3, 18.8

Post

10 days

Notes: *95% confidence interval (if available) in parentheses.

“Comparison of change profiles in experimental vs usual care groups, adjusted for level of autonomy at baseline. Differences in (1) and (2) due to high emergency department (ED) utilization in control group at

baseline. HR

hazard ratio; OR = odds ratio; NS = not statistically significant (as reported by authors); NA = not available.

Outpatient and/or Primary Care

Ten interventions were conducted in outpatient and/or
primary care settings—9 RCTs and 1 cross-sectional study
(Table 1). Among the RCTs, 7 were longer-term (3-24
months) GEM programs, 6 of which were integrated with
primary medical care. Among the 7 RCTs of longer-term
interventions, 5 significantly reduced ED utilization (Table
2) (15,25,26,31,39). One cross-sectional study of a GEM
intervention at a health center found a significantly lower
rate of ED visits in comparison with the number in a health
center not offering GEM (24).

Two RCTs evaluated a multidisciplinary assessment and/
or liaison intervention, a case conference, and liaison with
primary care; neither of these interventions significantly
reduced ED utilization (Table 2) (28,29).

Home Care Interventions

Three studies were found of case-management programs
in home-care settings (Table 1). One of these, an RCT,
found a significant reduction in the time to the first ED visit
(Table 2) (22). The second, a quasi-experimental study,
reported a significantly greater reduction in ED utilization
in the control versus the intervention group (41). However,
this effect appeared to be explained by a higher initial ED
utilization rate in the control group. The third, an RCT that
compared two alternative case-management models, found
no difference between them in ED utilization (23). The
fourth study in this group, a nonrandomized trial of a short-
term multidisciplinary ‘‘restorative’’ intervention, found
a significantly lower rate of ED visits in the intervention
group (37).

Community Intervention

The only study in this group of a unidisciplinary
assessment and management intervention (medication
review and education by a pharmacist) found a significant
reduction in ED visits from 57% during the 12 months
before the intervention to 39% during the 12 months
after (14).

ED Utilization Comparisons Between Studies

Table 3 shows the rates of ED utilization from the control
groups of the studies. The mean number of ED visits was
standardized to 12 month for comparative purposes. Among
15 studies that reported the mean number of visits, most of
those based on ED and hospital samples reported higher
rates [a notable exception is the Naylor study (17) that
excluded ED visits at which patients were hospitalized].
After excluding this study, the median number of visits in
this group was 2.16 visits per 12 months. In contrast, the
median number of visits in the 10 nonhospital-based studies
was 0.67-0.71 per 12 months.

Among 9 studies that used a dichotomous measure of ED
visits, the reference time period varied between 30 days and
2 years, making comparisons difficult. Only hospital-based
and home-care studies reported rates per 30-day (or shorter)
periods (excluding 2 studies that reported only unscheduled
return visits (36,40); the rates varied from 20% to 30%.
with higher return rates among high-risk (20,34) than
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Table 3. Control Group ED Utilization Rates by Setting

Mean No. of ED Visits

Population Type of ED
Author, Year (Ref.) Risk Visit Original Time Period Per 12 Mo ED Visits (%)
Emergency Department
Brooks and Ertl, 2000 (18) High Return visits 8 per 12 mo 8 —
Caplan et al., 2004 (38) Normal Return visits — 13.3% per 30 d
Gagnon et al., 1999 (19) High Return visits 0.9 per 10 mo 1.08
Guttman et al., 2004 (40) Normal Unscheduled — 16.1% per 14 d
return visits
McCusker et al., 2003 (33) High Return visits 0.94 per 120 d 3.76 26.8% per 30 d
Mion et al., 2003 (35) Normal Return visits — 15% per 30 d
40% per 120 d
Miller et al., 1996 (20) Normal Return visits 0.39 per 3 mo 1.56 —
Hospital Inpatient
Dellasega and Zerbe, 2000 (16) High Return visits 0.18 per 1 mo 2.16 —
Naylor et al., 1999 (17) High Return visits 0.2 per 24 wk 0.43 —
excluding
hospital
admissions
Rosswurm and Lanham, 1998 (36) Normal Unscheduled — 18.2% per 30 d
return visits
Outpatient
Baldwin et al., 1993 (24) Low All 0.18 per 6 mo 0.36 —
High 0.54 per 6 mo 1.08
Beck et al., 1997 (25) High All 0.67 per 1y 0.67 —
Boult et al., 1994 (26) High All 1.0 per 17 mo 0.71 —
Coleman et al., 1999 (32) High All 0.27 per 24 mo 0.14
Coleman et al., 2000 (15) High All 1.08 per 2 y 0.54 52% per 2 y
Dalby et al., 2000 (27) High All 0.5 per 14 mo 0.43 —
Keeler et al., 1999 (28) High All 0.75 per 64 wk 0.61 —
Scott et al., 2004 (39) High All 1.1 per 24 mo 0.55 —
Engelhardt et al., 1996 (31) High All 1.9 per 8 mo 2.85
3.3 per 16 mo 2.48
Community
Catellier et al., 2000 (14) High All — 57% per 12 mo
Home Care
Eggert et al., 1991 (23) High All 1.3 per 12 mo 1.3 —
Tinnetti et al., 2002 (37) Normal All — 20% per 30 d
Tourigny et al., 2004 (41) High All 1.01-1.51 per y* 1.01-1.51 39.8%—63.3% per y
Return visits 21.1%-30.1% per 10 d
among ED users
Notes: *Mean of last 2 years.
ED = emergency department; — = no data were presented.

among unselected samples (35,38). Only the outpatient and
community-based studies and 1 home-care study reported
dichotomous rates per 12-month (or longer) period; these
varied from 21.1% to 57%.

DiscussioN

This systematic review identified 26 studies of the effects
of geriatric interventions on ED utilization. Because of
heterogeneity in interventions, study designs, outcome
measures, and other methodological features, the results
were presented descriptively. Both substantive and meth-
odological aspects of the results are of interest.

As regards substantive results, this review suggested that
two inter-related factors may affect rates of ED utilization:
type of intervention and source of patients. Interventions
conducted in hospital settings (ED, inpatient) or that

recruited patients from these settings, had little overall
effect on ED utilization, whereas most interventions
conducted in outpatient or home-care settings were success-
ful in reducing ED utilization. However, almost all of the
hospital-based interventions were of the short-term assess-
ment and/or liaison type. In the outpatient studies, most of
the GEM interventions reduced ED utilization, whereas the
two short-term assessment and/or liaison interventions did
not. Although both type of intervention and the source of
patients may be important, the two factors were confounded
in this review because of the high degree of overlap in these
two characteristics: Most interventions in hospital samples
were less than 1 month in duration, whereas most
community interventions were longer than 1 month. Clearly,
community-based programs have an advantage over hospital
programs in their potential to provide continuity of care and
an alternative location to the ED for management of many
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acute problems. It may be more difficult for hospital- and
ED-based programs to link patients with appropriate
community programs. Indeed, many patients use EDs
because of problems with access to primary medical care
(13). Additional reasons for the differences by setting may
include the higher rates of prior ED utilization and greater
medical severity and/or functional dependency among
hospital versus community-based patient populations, and
the greater familiarity of the former with the staff and
resources available in the hospital.

Some interventions that recruited patients from EDs
resulted in an increase in ED utilization, although this was
statistically significant in only 1 study (a 10-month nurse
case-management intervention) (19). In 2 studies, this
increase was observed within the first month after the initial
visit and had disappeared by 4 months (33-35). Possibly,
a return ED visit may have been needed to stabilize or
complete treatment of an acute problem. An alternative
explanation is that the assessment process itself sensitizes
patients and their families to previously undetected health
problems. This greater awareness of problems may increase
patients’ perceptions of need for care, and result in higher
ED utilization (34,42). Although they did not reduce ED
utilization, several of the ED-based interventions had
beneficial effects on health outcomes, including reduced
rates of functional and cognitive decline (34,38,43).

Other characteristics of interventions that may reduce ED
utilization include greater integration with primary medical
care and targeting of the intervention to higher-risk patients.
There was, unfortunately, an insufficient number of studies
to allow us to assess the effects of these factors, which are
important areas for future research.

The methodological heterogeneity of the studies in this
review limited our ability to compare their results, and
precluded a meta-analysis. Most important were the differ-
ences in the way ED visits were measured, with regard to
the level of measurement (continuous vs categorical), the
reference time period, and the types of visit excluded (e.g.,
planned return visits, visits at which patients were admitted
to hospital). There are advantages and disadvantages of
different ED utilization rates. Dichotomous measures
indicate the proportion of the population visiting the ED;
continuous measures look at the number of visits. Whereas
dichotomous measures using different reference time
periods cannot be directly compared, continuous measures
can. In the future, it is recommended that investigators
report two measures: the proportion using the ED and,
among users, the mean (and standard deviation) number of
visits. For comparative purposes, we recommend that
investigators always report the total number of ED visits,
in addition to other more restrictive definitions. Different
reference time periods may be required for hospital-based
versus community-based studies; in the former, the short
periods of time are useful to measures early return visits
(e.g., 2 weeks, 30 days) which are more likely to be for the
same (unresolved) problem (44).

There was also heterogeneity between studies with regard
to study design. Only 16 of the 26 studies in this review
used the RCT, the strongest design for evaluation of
interventions. In situations where, for ethical or practical

reasons, an RCT is not feasible, a controlled time-series
design (as used by one of the studies; 41) is preferable to an
uncontrolled before—after design. Other methodological
differences between studies existed with regard to the
measurement of important patient characteristics (severity of
illness, comorbidity, physical functional status, cognitive
impairment).

Apart from the methodological heterogeneity of the
studies discussed above, there are four limitations of this
review. First, it proved difficult to identify relevant studies
in electronic searches. For example, unless ED visits were
a primary study outcome, they were often not mentioned in
the study abstract and could only be identified by reading
the original article. This problem might lead to an under-
representation of studies that found no association between
interventions and ED visits. Second, there may be
a publication bias, where studies with null results are less
likely to be published. Third, studies in languages other than
English or French were excluded because translation was
not available. Fourth, some studies did not report the
information needed; some but not all authors responded to
requests for additional information.

There are implications of this review for future research
(including standardization of measures, described above)
and for practice. In particular, more complex interventions
may be needed in hospital settings (inpatient units or EDs) if
return visits to the ED are to be reduced. It is important to
consider the context of these interventions, in particular the
availability for alternative locations for care. It may be
useful to refer to the disease-management literature, e.g., for
chronic obstructive pulmonary disease (45). These inter-
ventions target populations with high rates of ED utilization,
and provide education in disease self-management and
ongoing support from a case manager. Interventions that
increase continuity of care may also reduce ED utilization
(46). Interventions for hospital-based populations may need
to incorporate some of the principles followed by these
programs to reduce ED return visits.
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