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RESEARCH ARTICLE Open Access

The evidence for services to avoid or delay
residential aged care admission: a
systematic review
Julie A. Luker1* , Anthea Worley1, Mandy Stanley1,3, Jeric Uy1, Amber M. Watt2 and Susan L. Hillier1

Abstract

Background: Interventions that enable people to remain in their own home as they age are of interest to
stakeholders, yet detailed information on effective interventions is scarce. Our objective was to systematically search
and synthesise evidence for the effectiveness of community-based, aged care interventions in delaying or avoiding
admission to residential aged care.

Method: Nine databases were searched from January 2000 to February 2018 for English publications. Reference lists
of relevant publications were searched. The databases yielded 55,221 citations and 50 citations were gleaned from
other sources. Where there was sufficient homogeneity of study design, population, intervention and measures,
meta-analyses were performed. Studies were grouped by the type of intervention: complex multifactorial
interventions, minimal/single focus interventions, restorative programs, or by the target population (e.g. participants
with dementia).

Results: Data from 31 randomised controlled trials (32 articles) that met our inclusion criteria were extracted
and analysed. Compared to controls, complex multifactorial interventions in community aged care significantly
improved older adults’ ability to remain living at home (risk difference − 0.02; 95% CI -0.03, − 0.00; p = 0.04).
Commonalities in the 13 studies with complex interventions were the use of comprehensive assessment,
regular reviews, case management, care planning, referrals to additional services, individualised interventions,
frequent client contact if required, and liaison with General Practitioners. Complex interventions did not have
a significantly different effect on mortality.
Single focus interventions did not show a significant effect in reducing residential aged care admissions (risk
difference 0, 95% CI -0.01, 0.01; p = 0.71), nor for mortality or quality of life.
Subgroup analysis of complex interventions for people with dementia showed significant risk reduction for
residential aged care admissions (RD -0.05; 95% CI -0.09, -0.01; p = 0.02). Compared to controls, only
interventions targeting participants with dementia had a significant effect on improving quality of life (SMD
3.38, 95% CI 3.02, 3.74; p < 0.000001).

Conclusions: Where the goal is to avoid residential aged care admission for people with or without
dementia, there is evidence for multifactorial, individualised community programs. The evidence suggests
these interventions do not result in greater mortality and hence are safe. Minimal, single focus interventions
will not achieve the targeted outcomes.

Trial registration: PROSPERO Registration CRD42016050086.

Keywords: Aging in place, Community dwelling, Independent living , Health services, Community, Systematic
review
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Background
Interventions and services that enable people to remain
living in their own home as they age are of great interest
to older people, policy makers and the health and wel-
fare sectors. The majority of older people choose to re-
main in their own homes for as long as possible,
however this is often contingent on access to suitable
support that is responsive to their changing needs [1–3].
Improvements in living standards and healthcare have

led to people living longer, with increasing proportions
of the population aged over 65 years [4, 5]. In the Organ-
isation for Economic Co-operation and Development
countries these demographic changes are predicted to at
least double the long-term care costs for people aged
over 65 years by 2050 [6].
Policy makers and aged care service providers are keen

to understand interventions that can ease the pressure
on the health and aged care sectors, and reduce the need
for long-term residential aged care. In many developed
countries there has been a shift from residential care to
various models of community-based health and social
care for older people. Government policies in many
countries now focus on delaying or avoiding the need
for long-term residential aged care through the develop-
ment of person-centred, early intervention and preventa-
tive services such as in Australia [7], Sweden [8], New
Zealand [9], and England [10].

Description of the intervention
A wide variety of community-based, aged care interven-
tions have emerged in recent years aimed at supporting
people in their homes and delaying or avoiding residen-
tial aged care (also known as residential care, nursing
home). While all fit a broad category of preventative
community aged care, it is challenging to understand the
similarities and differences between these interventions
as there is no agreed nomenclature, and the elements of
the services provided are often poorly described. Very
little is known about the effectiveness of any of these
interventions.
Previous publications have attempted to categorize the

various interventions in community aged care but confu-
sion and overlap remains an issue. Interventions and ap-
proaches to care previously described include:
Centre-based wellness programs. Wellness has been

defined as a multidimensional state of being, describing
the existence of positive health in an individual as exem-
plified by quality of life and a sense of wellbeing [11].
Wellness programs are frequently run from community
centres, with transport sometimes provided for partici-
pants to attend.
Re-enablement or restorative home care has been de-

fined as a time-limited program (typically 6–12 weeks)
involving multiple visits to a person’s home by

multidisciplinary professionals. It aims to help older
people regain functional independence [12]. In this re-
view we will consider falls prevention interventions in
this category even though they frequently run longer
than 12 weeks.
Case management is a complex intervention usually

provided by a central worker ([13],p1). The Case Man-
agement Society of Australia describes case management
as “a collaborative process of assessment, planning, facili-
tation and advocacy for options and services to meet an
individual’s holistic needs through communication and
available resources to promote quality cost-effective out-
comes” [14]. While there is no single definition of case
management as practiced within aged community set-
tings, several characteristics of case management in
community aged care have been identified including: “a
collaborative process with the family carer; employing a
planned approach to achieve client outcomes with cost-
efficiency; being based in the community aged care sec-
tor” ([15],p2).
Consumer directed care has been defined as “interven-

tions where consumers were explicitly given choice and/
or control of services” ([13],p3).
Complex interventions (e.g. multifactorial preventative

home visits) is a term used to encapsulate a wide variety
of services and complex, multifactorial, individualised in-
terventions aimed at maintaining health and autonomy
and preventing disability [16], with case management a
key component.
In our analysis of the literature we divided studies into

these sub-groupings where possible, but remained open
to other sub-groupings that may become evident such as
services targeting specific conditions or needs (e.g. de-
mentia specific interventions).

Previous systematic reviews
Some previous reviews have explored interventions
aimed at reducing residential aged care admissions in-
cluding an earlier systematic review of systematic re-
views conducted by Tourigny and colleagues (2015) [17].
These authors concluded that no reviews published prior
to 2011 had demonstrated that preventative home visits
avoid or delay residential aged care admissions.
An updated systematic review by Mayo-Wilson (2014)

on preventative home visiting included evidence pub-
lished to 2012 [18]. This meta-regression analysis of 26
randomised control trials (RCTs) did not find a signifi-
cant reduction in the risk of being admitted to an insti-
tution by time point, age of participants, type of visitor
or number of home visits.
Beswick and colleagues (2008) systematically reviewed

RCTs assessing community-based multifactorial inter-
ventions for older people living at home and published
prior to January 2005. They reported that these complex

Luker et al. BMC Geriatrics          (2019) 19:217 Page 2 of 20



interventions reduced residential aged care admissions
(relative risk 0.87, 95% CI 0.83–0.90), but not death
(1.00, 0.97–1.02). The Beswick review did not provide
information on the interventions or outcomes in individ-
ual studies and was therefore of limited value in inform-
ing other end users [19].

Objectives of this systematic review
No previous systematic review has itemised the elements
of the interventions used in included RCTs, thereby lim-
iting their ability to inform service providers and re-
searchers regarding practical approaches to delivering
effective care and services.
Therefore this comprehensive systematic review

sought to update and synthesise evidence for the effect-
iveness of community-based, aged care interventions in
delaying or avoiding admission to residential aged care
for older adults. Secondary objectives were to report the
effectiveness of these interventions in maintaining or im-
proving other outcomes such as quality of life and mor-
tality, and where possible, to itemise the elements used
in the interventions.

Methods
This systematic review was registered with the Inter-
national Prospective Register of Systematic Reviews
(PROSPERO) in October 2016 (http://www.crd.york.ac.
uk/PROSPERO/display_record.asp?ID=CRD4201605
0086). We report the review in accordance with the
PRISMA Checklist [20].

Criteria for considering studies for this review
Types of studies
Only studies that reported the outcome of ‘remaining
home or avoiding residential aged care’ were included.
We considered any intervention design including RCTs,
controlled trials, cohort studies, or case controlled stud-
ies, conducted in any country.

Types of participants
Adults 65 years or older, living in their own homes in
the community. No restriction was placed on disease or
health status.

Context
The context of interest was community living including
metropolitan or rural communities, retirement homes
and independent living units, but excluded residential
aged care.

Intervention/exposure
Included studies considered any intervention, model, ac-
tivity, service or program that promotes ‘aging in place’,
when the ‘place’ is community (the person’s home).

Interventions included those that aimed to prevent or
address functional decline, or maintain wellbeing and in-
dependence in older adults.

Comparator/control
Studies with any or no comparator were considered.

Primary outcome
Avoiding residential aged care admission or time
remaining at home.

Secondary outcomes
Quality of life outcomes, mortality, morbidity or inde-
pendence measures such as the Barthel Index; Modified
Rankine Score; participation levels; health and well-being
measures (e.g. SF36); health adjusted QoL (health eco-
nomic data); healthcare utilization (including hospital
admissions); or adverse events.

Exclusion criteria
Non-English publications, qualitative studies, and studies
on palliative care or end of life care.

Information sources
Electronic database searches were conducted in MED-
LINE, EMBASE, PsycINFO, the Cochrane Database of
Systematic Reviews, Cochrane Central Register of Con-
trolled Trials (CENTRAL), Cochrane Methodology
Register, AMED, CINAHL and Ageline from January
2000 to February 2018.

Search
A research librarian helped develop a search string in
MEDLINE (see Additional file 1), which was adapted for
the other databases. The databases were searched, re-
sults were entered into Endnote folders, and any dupli-
cates and irrelevant titles were removed (AW).
Reference lists of relevant reviews were hand searched
to identify additional potential studies.

Study selection
Study selection against the review’s criteria was managed
within Covidence software (www.covidence.org/). Study
selection was conducted in two phases independently by
two reviewers (AW, JU, or JL). In the first phase all titles
and abstracts were screened and studies were excluded if
both reviewers agreed to exclude. Title/abstracts without
consensus agreement underwent full-text screening. In
the second phase of full-text screening, consensus was
reached to include or exclude studies from the review
and differences were resolved through discussion or by
another author (SH). The reasons for full-text exclusion
were recorded and the selection process was mapped in
a PRISMA flow chart (Fig. 1).
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Data collection
Data were extracted from included articles and entered
into specifically designed spreadsheets. The following
data fields were extracted: full citation, year, country and
context of the research, study design, sample size, par-
ticipant inclusion/exclusion criteria, intervention/s, con-
trols, time period of intervention, outcome measures
used, outcome time points, and outcome results. For six
studies data had not been published in a form that en-
abled meta-analysis and these authors were contacted to
request further data. This resulted in the inclusion of
unpublished data from two author groups [21, 22].

Risk of bias for individual studies
Two reviewers (AW, ET or JL) independently assessed
the risk of bias using the Cochrane Risk of Bias tool and
reached consensus decisions. Assessment scored papers
as high, low or unclear risk of bias in the following

domains: randomisation sequence generation, conceal-
ment of allocation, blinding of participants and
personnel, blinding of outcome assessment, incomplete
outcome data, and selective outcome reporting. Risk of
bias results are reported in Table 2 for information only
as they did not influence exclusion from the review.

Summary measures
We reported the review’s summary measures for resi-
dential aged care admission and mortality as risk dif-
ference and 95% confidence intervals (CI), and quality
of life as standardised mean differences with random
effects and 95% CI.

Data synthesis
Given the broad nature of this review, a high degree of
heterogeneity between studies was anticipated and
found, making narrative synthesis of the data the most

Fig. 1 Flow diagram of study selection
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appropriate method/approach for many studies. A meta-
analysis was conducted where sufficient homogeneity
existed between two or more studies, taking into consid-
eration comparators, outcomes and assessment time-
points. The synthesis also presents the findings for inter-
vention sub-groups according to broad intervention
types or target groups where possible.
For analysis of dichotomous outcomes, risk differences

were calculated using the number of events within the
overall participant number for each group. Risk differ-
ences give an absolute effect that is more readily inter-
preted to reflect the risk of an outcome across the two
groups. For continuous outcomes we used standardized
mean differences, calculated from the mean and stand-
ard deviation of each group outcome, to allow for some
heterogeneity in the specific measures.
For both forms of outcomes we calculated 95% CI and

provided levels of significance to allow for interpretation,
as well as an evaluation of the statistical heterogeneity
across the pooled studies using the I2 statistic. All calcu-
lations were performed in Revman 5.3 [23].

Results
A flow diagram (see Fig. 1) reports the selection process
and reasons for exclusion.

Study selection
The database searches found 55,221 citations, and 50 ci-
tations were gleaned from hand searched reference lists
and other sources. From these, 32 articles (reporting 31
trials) published between 2000 and 2018 met the review’s
selection criteria (see Fig. 1).
The characteristics and summarized outcomes for in-

cluded RCTs are reported in Table 1.

Types of control conditions
Most RCTs described their control groups as receiving
‘usual care’. This was not explained in any detail and is
likely to have differed across settings and across the 11
countries where the research was conducted (Canada,
Finland, the United States (US), Japan, Denmark, New
Zealand, the Netherlands, Australia, United Kingdom
(UK), France, Switzerland). Four studies provided aug-
mented usual care for control group participants such as
additional educational and resource materials [24, 25],
an education program [26], or an occupational therapy
home assessment [27].

Types of interventions and targeted participants
The majority of RCTs aimed to support older commu-
nity-dwelling people who were at risk of functional de-
cline and residential aged care admission. Some trials
targeted people with specific conditions or risk factors
such as dementia [24, 25, 28–30], recurrent falls [21, 27,

31–33], transition from hospital to community [32, 34–
36], or polypharmacy [36–38].
Details of intervention elements were extracted

from RCTs and entered into a table to assist our un-
derstanding of the studies’ interventions. This can be
found in Additional file 2. While the types of inter-
ventions varied greatly and were frequently reported
in very little detail, we were able to allocate many
studies, but not all, to sub-groups. Most of these sub-
groups are defined or described earlier under ‘De-
scription of the intervention’. In addition we decided
to consider the effect of complex interventions com-
pared to minimal/simple interventions. Complex in-
terventions (e.g. multifactorial preventative home
visits) addressed multiple issues with case manage-
ment, multi-disciplinary input and multiple partici-
pant contacts during the program. Complex
intervention appeared to provide a higher intensity
intervention (more elements of care and/or frequency
of contact) than that provided in single focus inter-
vention programs. Single focus interventions were
provided by a single discipline, focused on one area
of care and/or had very few participant contacts (e.g.
an assessment with report to the general practitioner
(GP), short term exercise program by a physiotherap-
ist). The intervention sub-groups of studies were:

� Complex interventions. Thirteen RCTs (14
articles), with a total of n = 5,694 participants
[21, 24, 25, 27–30, 34, 39–44].

� Single focus interventions. Eleven RCTs, with a
total of n = 8,926 participants [22, 26, 31–33, 36, 37,
45–48].

� Re-enablement or restorative care. Seven RCTs (8
articles), n = 2,842 participants trialled interventions
targeting people who had falls [21, 27, 32, 33]),
broader mobility issues [26], or aimed for more
general functional restoration [39, 40, 43]. Four of
these RCTs (five articles) also appear in the complex
intervention sub-group, and three in the minimal
intervention sub-group.

� Dementia specific interventions. Four RCTs
specifically targeted people with dementia and their
family carers. Four of these studies fitted our criteria
for complex interventions [24, 25, 28, 30]. One
dementia study did not provide case management or
refer participants to external support services, but
did provide semi-individualised counselling, training
and information to support people through the early
months after dementia diagnosis [29].

No RCTs were found that tested ‘centre-based wellness
programs’ or ‘consumer directed care’ as defined earlier
under ‘Description of the intervention’.
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All complex intervention studies identified case man-
agement as an element of the intervention they trialled,
and so we did not analyse case management as a separ-
ate sub-group (case management usage within interven-
tions can be found in Additional file 2).
Of the seven RCTs not allocated to a sub-group, one

delivered a comprehensive chronic disease self-manage-
ment intervention [49], one investigated support for the
transition from hospital to community [35], one investi-
gated GP led monthly group education and support
meetings [50], and four others provided insufficient in-
formation about their intervention to enable sub-group
allocation. [38, 51–53].

Types of outcomes
All studies reported our primary outcome of admission
to residential aged care during the study period. In
addition two studies reported the outcome as days
remaining at home [25], and days spent in residential
aged care [27]. Some studies did not report the data in a
form suitable for meta-analysis. In these cases we
attempted to contact the original authors to request the
data needed.
Secondary outcomes that were most commonly re-

ported were considered in meta-analyses, these be-
ing mortality (reported in all RCTs), and various
measures of quality of life reported in 12 studies
[21, 25, 29, 34, 36, 37, 44–47, 50, 54].
Other outcomes are reported as narrative synthesis

and in Table 1, including health service usage, func-
tional ability, depression, mobility and falls, self-effi-
cacy, and goal attainment.

Risk of bias within RCTs
Appraisal of research quality revealed mixed risk of bias
across the RCTs (see Table 2). Unfortunately the report-
ing in many articles was inadequate to determine
whether or not risk of bias criteria had been met. Given
the nature of the interventions, very few RCTs (9%) had
been able to blind their participants and personnel to
group allocation, however it was disappointing that
blinding of outcome assessors was only reported in 51%
of articles. Evidence of a low risk of bias from the
randomization process was clear in only 29% studies; the
concealment of group allocation was rarely reported. Ac-
counting for all data had been of low risk in all but two
studies, however only one study gave assurance that all
outcomes had been reported as per their original
protocol.

Results from RCTs
A summary of effectiveness for individual studies is pro-
vided in Table 1 and in the Forest Plots (Fig. 2 and
Additional file 3).

Meta-analysis results
Residential aged care admission outcomes
Twenty eight studies provided the relevant data to allow
a meta-analysis for the primary outcome of residential
aged care admission rates. An initial analysis of risk dif-
ference for all interventions together (compared to the
control ‘usual care’) revealed no difference in risk of ad-
mission between the two groups (total admissions 360
from 7,469 participants in the intervention group, and
401 from 7,177 in the control group; RD -0.00 (95% CI
-0.01, 0.0, p = 0.23; moderate heterogeneity I2 = 51%).
See Fig. 2 for the complete forest plot.

Intervention sub-group analysis of residential aged care
admission
Meta-analyses were also run for four sub-groups of (1)
complex interventions (11 studies had appropriate data),
(2) single focus interventions (11 studies), (3) dementia
specific interventions (5 studies), and (4) restorative pro-
grams (5 studies).
Considering the difference in risk of residential aged

care admission in the intervention sub-groups: firstly for
complex interventions the risk difference was signifi-
cantly lower for the intervention participants by the
order of 2% (RD -0.02; 95% CI -0.03, − 0.00; p = 0.04;
I2 = 78%). This is illustrated in the Fig. 3 forest plot.
In the sub-group of dementia-specific programs,

pooling the five studies showed a significant 5% risk
reduction for residential aged care admission in the
intervention group (71/531 participants), compared
to the controls (108/611 participants) (RD -0.05; 95%
CI -0.09, -0.01; p = 0.02; I2 = 55%) (See the forest
plot in Fig. 4).
In contrast, the single focus intervention participants in 11

studies had no difference in risk of admission compared to
the control (RD 0.00; 95% CI -0.01, 0.01; p = 0.71; I2 = 38%).
Restorative programs for people transitioning from

hospitalisation to home, or at risk of falls (five stud-
ies) showed less residential aged care admission (53
from 445 participants) compared to control (65 from
446), however this was not significant (RD -0.03, 95%
CI -0.07, 0.02; p = 0.23; I2 = 45%) (see forest plot in
Additional file 3).

Mortality outcomes
Considering the secondary outcome of mortality, pool-
ing 32 studies showed overall there was no difference in
risk of dying between the intervention groups (deaths
for all interventions combined 957/8,731, compared to
controls 947/8,435) (RD -0.00; 95% CI -0.01, 0.01; p =
0.45; I2 = 1%) (see forest plot in Additional file 3). Sub-
group analyses revealed no difference in mortality rates
between any of the grouped interventions compared to
the controls.
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Quality of life outcomes
Quality of life was measured across a sufficient number
of studies (n = 7) to warrant meta-analysis. Firstly con-
sidering all interventions compared to control, there was
a standardized mean effect of 0.51, however this just
failed to reach significance (95% CI -0.06, 1.09; p = 0.08)
(see forest plot in Additional file 3). This included seven
studies, with a total of 3,219 participants, but an I2 =
98% that is unacceptably high. We used random effects

in response to this and also conducted a sensitivity ana-
lysis which revealed this was accounted for by one study
reporting a stronger than usual effect in favour of the
intervention group [25]. This was also the only interven-
tion in the complex intervention sub-group analysis and
not surprisingly showed a standardized mean difference
of 3.38 (95% CI 3.02, 3.74; p < 0.000001).
In the sub-group of dementia-specific programs,

quality of life outcomes from only one study were

Table 2 Risk of bias

Author, year Sequence
generation

Allocation
concealment

Blinding of participants and
personnel

Blinding of outcome
assessors

Incomplete
outcome data

Selective outcome
reporting

Beland 2006 L ? ? L L ?

Byles 2004 L ? H L L ?

Caplan 2004 L H ? H L ?

Dalby 2000 L L L L L ?

Eloniemi-
Sulkava 2001

L L ? L L ?

Eloniemi-
Sulkava 2009

L L ? ? L ?

Gill 2002 L ? ? L L ?

Hammar 2007 L ? ? H L ?

Hebert 2001 L ? L L L ?

Holland 2005 L L H ? L ?

Kono 2004 L ? L L L ?

Kono 2012 L ? ? ? L ?

Lenaghan 2007 ? ? ? ? L ?

Luukinen 2007 L ? ? L L ?

Mahoney 2007 L L ? L L ?

Markle-Reid
2013

L ? ? ? ? ?

Nakanishi 2018 L L H H L ?

Newbury 2001 L L H ? L L

Pardessus 2002 L ? ? ? L ?

Phung 2013 ? ? ? L L ?

Rockwood 2000 ? ? H L ? ?

Samus 2014 L ? H L L ?

Scott 2004 L ? ? ? L ?

Senior 2014 ? L H L L ?

Shapiro 2002 L ? H H L ?

Sommers 2000 L ? H ? H ?

Spice 2009 L ? ? ? L ?

Stuck 2000 L L ? L L ?

Spoorenberg
2018

L ? H L L ?

Thomas 2007 L ? H H L L

van Hout 2010 L ? H L L ?

Vass 2005 L ? H H L ?

Legend: H High risk, L Low risk? Unclear risk
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able to be analysed [25]. In this study the interven-
tion group reported significantly improved quality of
life compared to the control group (SMD 3.38, 95%
CI 3.02, 3.74; p < 0.00001). (See forest plots in Add-
itional file 3).

Duration of program
The duration of programs varied considerably. Interven-
tions for studies within the complex intervention sub-
group ranged from 6months to 2 years duration (6 from
13 studies were > 18months). The complex intervention

Fig. 2 All interventions – outcome of residential aged care admissions

Fig. 3 Complex interventions - outcome of residential aged care admissions
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RCTs with the strongest results for reducing residential
aged care admission had data endpoints of 18 months to
2 years [24, 28, 41, 43]. Minimal intervention programs
ranged from 8 weeks (medication reviews) to 4 years
duration (the intervention being an annual assessment).
More detail is available in Table 1 and Additional file 2:
Table S1.

Narrative synthesis of other RCT outcomes
Here we describe narratively outcomes that could not be
examined by meta-analysis. The results are equivocal for
these outcomes and further evidence is required before
conclusions can be drawn on effectiveness.

Health service usage outcomes
In 10 RCTs from all intervention sub-groups (in 11 arti-
cles), there was no significant difference in health service
usage, such as hospital admissions or emergency depart-
ment attendance, between intervention groups compared
to the controls [27, 31, 32, 34, 37, 39, 40, 42, 45, 46, 53, 54].
In contrast four trials with differing interventions reported
significant reductions or shifts in health service usage: three
in favour of intervention in reducing usage and one in
favour of the control group.

� Caplan et.al. [35] reported 44.4% of their
intervention group versus 54.3% of the control
group had an emergency hospital admission over
18 months [Difference % (95% CI)] -9.9 (− 17.1
to − 2.7) p = 0.007.

� Scott et.al. [50] reported utilization as mean
(standard deviation) hospital admissions per patient
over 24 months, with significantly less utilization in
the intervention group 0.44 ± 0.89 compared to
controls 0.82 ± 1.7 (p = 0.013).

� Sommers et al. [49] reported over a 1 year period
hospital readmissions for participants in the
intervention group decreased from 6 to 4%, while
the rate increased in the control group from 4 to 9%
(p = 0.03)

� Holland et al. [36] reported a shift in health service
utilization. At 6 months 234 hospital readmissions

had occurred in the intervention group versus 178
in the control group (rate ratio = 1.30, (95% CI 1.07
to 1.58), p = 0.009. Concurrently GPs carried out
204 home visits in the intervention group and 125
in the control group, a difference of 43% (rate
ratio = 1.43 (95% CI 1.14 to 1.80), p = 0.002).

Functional ability outcomes
Of the 13 studies reporting functional outcomes such as
activity of daily living (ADL) measures, ten were unable to
show significant difference between intervention and con-
trol group outcomes [27, 29, 32–34, 46, 47, 50, 51, 54].
Three studies, with differing interventions, did report sig-
nificantly better functional outcomes in the intervention
group compared to controls:

� In their small, initial study which was not
clearly a complex nor a minimal intervention,
Kono and colleagues [52] showed that
intervention group subjects were less likely to
show a decline in ADLs than control group
subjects (p = .033).

� In their later RCT Kono’s group reported that for
participants who had some dependency at baseline,
those in the intervention group were significantly
less likely to deteriorate over 2 years in their
functional ADLs (p = .0311) or IADLs (p = .0114),
compared to controls [53].

� Vass and colleagues [22] reported in their minimal
intervention study that 85 year olds in their
intervention group had better functional ability after
3 years than those in the control group [Odds Ratio
1.53 (95% CI 1.12–2.09), p = 0.008]; however there
was no significant effect in younger participants.

Depression outcomes
Seven studies with differing types of interventions, con-
sidered measures of depression. Five of these reported
no significant differences between intervention and con-
trol groups at follow-up [25, 27, 41, 47, 49]. Positive ef-
fects on depression were reported by two studies:

Fig. 4 Dementia specific interventions – outcome of residential aged care admission
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� Kono and colleagues [53] reported that for
participants who had some ADL dependency at
baseline, those in the intervention group (which
was not clearly a complex nor a minimal
intervention) were significantly less likely to
deteriorate over 2 years in relation to experiencing
depression (p = 0.0001)

� In one complex intervention arm conducted by
Markle-Reid et.al. [21], intervention group
participants had a statistically significant
reduction in the Center for Epidemiologic Studies
Depression Scale score than controls (− 2.72
(95% CI − 0.39 to − 5.07)), p = 0.022.

Mobility, balance, falls outcomes
No significant between-group differences were re-
ported for the number of falls over 12 months in
two RCTs [21, 32]. Spice and colleagues [31] re-
ported no between-group mobility score differences.
In contrast the 2006 study by Luukinen et.al. of a
community exercise program (minimal intervention)
reported positive change in mobility performance for
the intervention subjects compared with the control
(p = 0.013) and impaired balance affected fewer inter-
vention subjects (45%) than controls (59%) (p =
0.015). Elements of the interventions differed across
these studies [33].

Self-efficacy outcomes
Self-efficacy was measured in two trials. Thomas and
colleagues [48], reported no significant group differences
in self-efficacy outcomes in their minimal intervention
trial, while Scott et.al. [50] reported a better self-efficacy
rating only for ‘communication with their physician’ for
the intervention group compared to controls (p = 0.03).

Goal attainment outcomes
The Goal Attainment Scale was used by Rockwood et.al.
[38]. At 3 months follow-up the intervention group was
more likely to have attained their goals, than the control
group (p < 0.001).

Discussion
In this paper we have systematically reviewed the pub-
lished evidence of interventions to avoid or delay resi-
dential aged care admissions for older people living in
the community, thus achieving our study objectives.
This is the first known review to provide information on
the elements of interventions and programs tested in
published RCTs, and thus guide policy makers and
healthcare providers on implementation of the more ef-
fective interventions.
It is clear that to reduce the risk of residential aged

care admission requires multifactorial complex

interventions as there is no evidence of significant effect
from more minimal, single focus interventions. Further-
more, our meta-analysis has shown that complex inter-
ventions can reduce the risk of residential aged care
admission for people with dementia. Given the complex-
ity of aging with chronic health conditions including de-
mentia, it is perhaps not surprising that interventions
need to be multifaceted and complex in order to be ef-
fective. Within the context of an aging population it be-
comes even more important to understand which
complex interventions are successful and which facets
are necessary for success.
The most common elements in the complex interven-

tion studies were the use of a comprehensive assessment
process with good communication and liaison with GPs,
individualised care plans and interventions with frequent
client contact if required and regular reviews. Careful
case management that included referrals to services not
provided within the study intervention was also a com-
mon feature. In addition, developing skills and capacities
within clients and/ or carers through education and
training was a part of many complex intervention stud-
ies. What is less clear is who is best placed to deliver the
assessment and case management, or whether there
needs to be a multidisciplinary approach to service deliv-
ery. The complex intervention RCTs with the strongest
results for reducing residential aged care admission had
longer data endpoints (18 months to 2 years). It is likely
that complex interventions need to be delivered over
long time-frames to be influential and that follow-up at
18 months or longer is needed to capture effectiveness
outcomes. The effectiveness of complex intervention
may not attenuate over time.
While single focus interventions did not show a sig-

nificant effect in reducing residential aged care admis-
sion, many of them showed a trend towards reducing
admission and could be considered as elements within a
multifactorial intervention project in future research. Ex-
amples were in-home medication reviews by a pharma-
cist [36], home safety assessments by occupational
therapists [32], and mobility exercise programs by a
physiotherapist [26]. A comprehensive complex inter-
vention is likely to include similar specific interventions
to the examples given.
Only five of 13 complex intervention studies specified

that clients/carers were involved in decision making.
The reporting quality of some studies may have failed to
document a shared decision making process that had ac-
tually occurred. It is surprising that more emphasis has
not been given to involvement of clients and/or carers in
decision making given the emphasis in many policies
and the preference for involvement demonstrated in
other literature. It is likely that shared decision making
will be required by future generations of older people as
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more informed consumers with higher expectations of
services come to require service provision. Shared deci-
sion making fits with consumer driven models and opti-
mises autonomy for clients and their support network
[55]. Future studies could compare the outcomes for
those specifically involved in shared decision making
and planning with those who are not.
Consistent with earlier systematic reviews [56], our

meta-analysis found no significant effect on mortality
rates from any type of intervention. It may be that fol-
low-up timeframes were too short to fully establish the
impact of complex community interventions on extend-
ing survival days.
The only complex intervention studies that produced

significantly better quality of life outcomes was one that
focused on participants with dementia. Quality of life for
people living in the community with dementia is known
to be a complex and often distressing issue, and difficult
to address [57]. Earlier studies have reported associa-
tions in this group between poor quality of life and un-
met needs [58], including an inability to perform
activities of daily living [59]. Individualised complex in-
terventions similar to those in our included studies
would appear to be a best-practice option for people
with dementia.

Limitations
As usual this systematic review may be affected by
unknown publication bias. It is certainly limited by
the methodological deficiencies in most of the in-
cluded studies. Only one RCT demonstrated an over-
all low risk of bias and the remainder either had a
high risk of bias or provided insufficient detail to de-
termine bias. We note that considerable heterogeneity
exists in several of the meta-analyses which suggests
caution is needed when interpreting some results.
There was insufficient detail in several included stud-
ies to fully understand the details of the intervention
and/or the control conditions at a level that could be
replicated. Future studies require careful planning and
attention to risk and detailed reporting in order to
strengthen the evidence base.
We did not search studies published in non-English

journals or grey literature which may have caused us to
miss relevant studies. We did not attempt a cost-effect-
iveness analysis – indeed there appears to be little evi-
dence in the extant literature.

Conclusions
Available evidence showed that multifactorial complex
interventions in community aged care can significantly
improve older adults’ ability to remain living at home
and avoid residential aged care admission. While min-
imal or single focus interventions did not have a

significant effect on delaying residential aged care admis-
sion, the direction of risk reduction in many of these
studies favoured the intervention group.
There was no evidence of a significant effect on mor-

tality rates or quality of life from any type of interven-
tion compared to the controls, except a single study
finding in favour of intervention for people with
dementia.
Future studies are needed to investigate the specific

components and costs of multifactorial community aged
care interventions that are crucial in avoiding or delay-
ing residential aged care admission for older adults, and
that meet the preferences of older adults.
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