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Abstract
Rationale, aims and objectives Unplanned hospital readmissions of elderly people rep-
resent an increasing burden on health care systems. This burden could theoretically be
reduced by adequate preventive interventions, although there is uncertainty about the
effectiveness of different types of interventions. The objective of this systematic review was
to identify interventions that effectively reduce the risk of hospital readmissions in patients
of 75 years and older, and to assess the role of home follow-up.
Methods We searched studies in MEDLINE, CINAHL, CENTRAL and seven other elec-
tronic databases up to October 2007, and we updated the MEDLINE search in October
2009. Clinical trials (randomized or controlled) evaluating the effectiveness of an inter-
vention aimed at reducing readmissions in elderly patients were selected. Quality was
assessed using the SIGN tool and the information extracted is presented in text and tables.
Results Thirty-two clinical trials were included and they were divided into two groups:
in-hospital interventions (17 studies) and interventions with home follow-up (15 studies).
A positive effect of the intervention evaluated on the readmission outcome was found in
three studies from the first group and in seven from the second group.
Conclusions Most of the interventions evaluated did not have any effect on the readmis-
sion of elderly patients. However, those interventions that included home care components
seem to be more likely to reduce readmissions in the elderly.

Introduction
Hospital readmissions have a significant dimension in elderly
people, because of the rising number of elderly people requiring
hospital care, the pressure on the availability of beds and the
problems surrounding hospital discharge [1]. Early hospital read-
mission following a previous discharge may be viewed as an
adverse outcome of care. Consequently, the early hospital read-
mission rate represents a potentially useful indicator to monitor the
quality of medical care [2–4]. Broadly, a readmission could be
associated with health care factors (e.g. suboptimal health and
social care offered either by the hospital or the primary/social care
structures), patient factors (e.g. poor treatment adherence), disease
factors (e.g. natural disease progression), or a combination of all

the above. Readmissions related to health care and patient factors
could be assumed to be potentially avoidable [5].

In this context, the index hospital admission is defined as the
first stay of the patient, regardless of its length and whether it is
planned or unplanned. Readmission is the next subsequent admis-
sion, urgent or unplanned, of a patient to any hospital within the
same area and within a defined reference period [6]. The length of
the period between the index admission and readmission has not
been internationally unified. In fact, the period of time between the
index admission and readmission used in studies ranges from 1
week through to 1 year. Also the term ‘elderly people’ appears to
be similarly ill-defined in the international literature. However,
most of the studies use patients aged 75 years and over [7]. In
Spain, this group represents about 8% of the population, but it
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corresponds to 20% of the hospital admissions and 30% of hospital
stays [8].

The medical, social and psychiatric challenges presented by
elderly patients admitted to hospital are complex, and there is
certain controversy regarding which forms of care offer most clini-
cal benefits and are most cost-effective. Indeed, different types of
interventions have been proposed to reduce the risk of readmis-
sion, with or without some form of home follow-up after dis-
charge. The objective of this review was to identify interventions
that effectively reduce the risk of hospital readmission for elderly
people (at least 75 years old) and to assess the role of home
follow-up. For the results to be accessible to a wider scientific
community, we present the update of a systematic review pub-
lished in Spanish [9].

Methods
We searched the following electronic databases: MEDLINE,
EMBASE, MEDLINE in process, CINAHL, CENTRAL
(Cochrane Central Register of Controlled Trials), CRD (Centre for
Reviews and Dissemination), Science Citation Index, Social
Science Citation Index, Google Scholar, Índice Médico Español
and LILACS up to October 2007; the search in MEDLINE was
then further extended until October 2009. The Medical Subject
Headings (MeSH) and text terms used included ‘readmission’,
‘rehospitalisation’, ‘aged’, ‘old$’, ‘nursing’, ‘geriatrics’, ‘dis-
charge planning’ and ‘home care’. We also reviewed the references
lists in the studies included. The search strategy and the review
protocol can be provided by the authors on request.

The selection criteria included the following: controlled trials
published in English or Spanish, both randomized as well as non-
randomized, which assessed an intervention carried out during
admission and/or the follow-up in order to reduce readmissions of
elderly patients admitted to hospital for any medical problem
(studies focusing on a specific disease were excluded). One of the
outcome measures (not necessarily the primary one) had to be
unplanned hospital readmission (absolute differences, risk ratio,
odds ratio). Studies were excluded if more than half of participants
were younger than 75 years or if the average age of all participants
was less than 75 years.

Two reviewers independently selected the studies and the rel-
evant data from the studies included were extracted by one
reviewer and supervised by a second. The data were gathered in
spreadsheets designed ad hoc to obtain a standard format for each
study. The methodological quality of the selected studies was
independently assessed by two reviewers by means of the SIGN
(Scottish Intercollegiate Guideline Network) tool for clinical trials
[10], and disagreements were discussed. When a consensus was
not reached, a third reviewer was consulted. The data collected
were synthesized through narrative procedures with detailed tables
of the results.

Results
The flow diagram of the references included and excluded is pre-
sented in Fig. 1, highlighting the 25 clinical trials that fulfilled the
inclusion criteria. The review of the reference lists and the manual
review yielded an additional four studies and the update identified
three more. Finally, 32 clinical trials were included in the study (25

randomized and 7 non-randomized) and the evaluated interven-
tions were divided into two categories depending on whether they
included some kind of home care or not:
• In-hospital geriatric evaluation and discharge management (17
studies).
• Geriatric assessment with home follow-up (15 studies).

In-hospital geriatric evaluation and
discharge management

There were 17 clinical trials that included this type of intervention,
the characteristics, results and quality appraisal of which can be
seen in Table 1. All the interventions used a geriatric assessment
during the hospital stay and comprehensive discharge planning,
and they were compared with the usual care. Moreover, 10 inter-
ventions also included a care plan elaborated by a geriatric team
following discharge [11,12,14–16,22,24,26,27] and three included
a pharmaceutical care review [16,17,23]. In 11 interventions, some
kind of follow-up was carried out, either through collaboration
with the patient’s general practitioner or the intermediate care
services [12,15,18,19,22–24,26], or through follow-up phone calls
or outpatient geriatric consultations [12,15,16,18,22,26]. In only
three studies did an intervention produce statistically significant
differences to the control group in terms of reduced readmissions
[14,16,25], and in one of them, this difference was only partial and
it depended on the time period measured [16]. A negative effect
was observed in one study [15] and the remainder did not show
any effect of the interventions evaluated on the risk of hospital
readmission.

The details of the studies in which the interventions were pro-
posed to be effective were evaluated. In a study that evaluated
intermediate care at a community hospital as an alternative to
prolonged general hospital care [14], the intervention produced
important differences in the number of patients readmitted in
the 6 months after discharge. However, the outcome variable was
the number of readmissions for the same disease, which makes
it difficult to compare these data with other studies. The
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effectiveness of an inpatient community-based geriatric con-
sultation team was also demonstrated in the 6 months after
discharge [25]. Finally, the effects of a targeted care package for
high risk elderly were also studied [16], which included daily
in-hospital visits by care coordinators and post-discharge phone
calls by clinical pharmacists. The intervention reduced readmis-
sion rate at 30 days when compared with the control group, but not
at 60 days. All the interventions described in these studies involved
communication with primary health care services.

It should be mentioned that one study [15], which compared a
geriatric evaluation and management consultation service with a
control group from the same hospital and with an external control
group from four different centres without geriatric units, found no
differences between the intervention and control group; however,
there was a significant difference against the intervention com-
pared with the external group. The authors suggested various
explanations for this effect, indicating that perhaps the usual care
was already similar to the geriatric programmes or that the con-
sultation team might have been ineffective.

Geriatric assessment with home follow-up

Home follow-up is an alternative way of promoting health and
delivering preventive care to older people, thereby avoiding hos-
pital readmission. There were 15 studies that assessed interven-
tions involving some type of post-discharge home care and that
compared them with the usual care (see Table 2 for the character-
istics, results and quality assessment). Beside home visits, some of
the interventions also implemented a care plan after discharge
[29,30,33,36,37,40,41], home rehabilitation [32,34,36,39,41,42],
cooperation with patients’ general practitioners [28,29,
32,33,35,37–39], phone calls [30,31,37], coordination of post-
discharge care services [29,33,36,40,41] or patient education
(about self-care, correct utilization of medication, home service
possibilities, etc.) [28,30,35,37–39].

The effectiveness of the intervention was demonstrated in seven
clinical trials [28–31,36,37,41], two of them only partially depend-
ing on the follow-up period [30,41], while in one study a negative
effect on readmission rate was described [35]. The rest of the
studies were unable to prove any effect on readmission outcomes.

Among the studies reporting positive effects, a comprehensive
geriatric assessment followed by home care provided by a
hospital-based multidisciplinary outreach team was evaluated
[29]. This study showed that patients in the intervention group had
a lower rate of hospital readmissions during the first 30 days,
together with a lower rate of emergency admissions and a longer
time to the first emergency admission. Another study that evalu-
ated a similar intervention, observed fewer readmissions of
patients and fewer hospital days per patient for the intervention
group 6 months after admission [37]. An intervention that involved
an in-hospital assessment, a nurse-conducted home visit and tele-
phone follow-up for 6 months after discharge was also effective
[31]. Similarly, results were reported in a study on the effective-
ness of a home treatment intervention team at 6 and 12 weeks [36],
although the initial differences between the groups limited these
findings. When an inpatient pharmaceutical counselling interven-
tion was backed up with simple medicine reminder cards [28], and
it was followed up with pharmacist visits up to 3 months post
discharge, the intervention contributed to better drug knowledge

and treatment compliance, together with reduced unplanned visits
to the doctor and readmissions. However, the quality of this study
is limited by its quasi-experimental design.

Partial effects were described in two studies, one of which
evaluated a care transitions intervention with home visits and
phone follow-up during 28 days [30]. This intervention was effec-
tive in reducing readmission rate at 1 and 3 months, but not at 6
months after discharge. By contrast, when a community-based
hospital discharge scheme was evaluated [41], the intervention
was effective at 18 but not at 3 months after discharge.

In this group of interventions, we also found a study that
described a negative effect on readmission rate [35]. This large
randomized trial involved more than 850 patients and evaluated a
home-based medication review, involving two home visits by a
pharmacist 2 and 8 weeks after discharge. The authors observed
that the intervention was associated with a significantly higher rate
of hospital readmissions. They analysed the possible reasons for
this fact in detail [43] and offered three possible explanations: first,
a better understanding of their conditions helped the patients rec-
ognize warning signs earlier; second, better adherence may have
precipitated an iatrogenic illness that had been previously avoided;
and third, home visits may have added to the complexity of the
care, which increased anxiety and confusion or dependence on
health services. The pharmacists’ characteristics did not have any
influence on the results.

Discussion
The results of this report indicate that reducing the risk of hospital
readmissions in the elderly is not easy to achieve and they also
reflect the heterogeneity of our current understanding of this issue.
Because of the complexity and variability of the interventions
reviewed in this work, and of their methodologies, it was not
possible to make direct comparisons between studies. Strong vari-
ability was also observed in the indicators used to measure read-
missions, which can be expressed in terms of the number (or
percentage) of events or the number of patients readmitted during
a given period. While some studies measured the number of days
from the admission to the first readmission, others counted patients
according to their number of readmissions. Other differences were
caused by the distinct lengths of the follow-up period and of the
measurement times, which ranged from 15 days to 1 year post
discharge. There were also differences in the treatment provided to
the control groups, although the majority of the studies compared
the intervention with ‘usual care’ (almost never described in
detail). Hence, this care may vary according to the health care
system of each country and it may include some components of
geriatric management. Indeed, some authors chose to compare the
intervention with geriatric care established in the hospital
[15,19,23,24]. All these factors hinder the comparison of the effec-
tiveness between the interventions.

Most of the studies included in this review did not find any
influence of the intervention evaluated on readmissions (18 of 29
articles) and two of them even described a negative effect, specu-
lating on possible reasons [15,35]. On the other hand, 10 clinical
trials showed that the intervention assessed had a positive effect
[14,16,25,28–31,36,37,41], although some were only partial and
they depended on the length of the follow-up [16,30,41]. It is
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noteworthy that seven of these 10 studies included some type of
home care during the follow-up period.

This evidence suggests that interventions that incorporate geri-
atric management supported with home care post discharge are
more likely to reduce or prevent hospital readmissions in elderly
patients. These complex services require a high degree of collabo-
ration and communication between patients, caregivers, geriatri-
cians, general practitioners, social community services and other
agents. The specific features of these interventions are patient
education on specific issues, close follow-up, home monitoring,
adjustment of medication and regular communication with clinical
experts [44]. Therapeutic success in many instances rests more on
effective patient targeting than on setting, intensity or duration of
the interventions [45].

Despite the large number of studies evaluating the effectiveness
of interventions to reduce hospital readmissions in the elderly, new
studies of higher methodological quality using comparable
approaches are necessary. Small-scale local studies may not be
adequate to evaluate the outcomes of complex interventions when
clinical factors and other aspects of the health care system are
likely to influence the effects of the intervention. Funding bodies
should be encouraged to support multicentre investigation of
health service interventions using rigorous research methods [12].
It would be convenient if future research standardized the read-
mission outcome measure to make it possible to directly compare
between studies and to perform meta-analyses. Researchers should
clearly distinguish between urgent and planned readmissions, and
single and multiple readmissions, as well as establishing measure-
ment periods that would permit time-related issues to be
compared.

Although we did our best to identify as many interventions as
we could, there are limitations related to the methodology of
systematic reviews, such as publication or language bias. It should
also be noted that in this review, we focused exclusively on read-
mission outcomes as a measure of intervention effectiveness,
although the clinical trials included in this review also evaluated
other outcomes like mortality, functional outcomes, nursing home
placement, institutionalization, use of community services or
overall well-being. Therefore, some interventions evaluated might
prove to be effective in terms of other outcomes apart from
readmission.

In conclusion, although the heterogeneity of interventions, mea-
sures and methodologies impede combining the results of the
different studies identified here, it appears that interventions that
comprise some kind of home care follow-up are more likely to be
successful in reducing readmissions. Undoubtedly, an intervention
as complex as multidisciplinary geriatric management with home
care follow-up is not easy to introduce into clinical practice. Nev-
ertheless, the possible implementation of an effective intervention
to reduce the risk of readmission would have important implica-
tions for health care systems, as it could considerably reduce the
use of resources and consequently, health care costs.
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