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A B S T R A C T

Background

A high incidence of functional decline (deterioration in physical or cognitive function) during hospitalisation of older adults is reported.
The role of exercise in preventing these deconditioning e�ects is unclear.

Objectives

To determine the e�ect of exercise interventions for acutely hospitalised older medical patients on functional status, adverse events and
hospital outcomes.

Search methods

We searched MEDLINE (1966-Feb 2006), CINAHL (1982-Feb 2006), EMBASE (1988 to Feb 2006), Cochrane Database of Systematic Reviews
and Cochrane Central Register of Controlled Trials (The Cochrane Library Issue 1, 2006), PEDro (1929- Feb 2006), Current Contents (1993-
Feb 2006) and Sports Discus (1830-Feb 2006). The Journal of the American Geriatrics Society was hand searched. Additional studies were
identified through reference and citation tracking, personal communications with a content expert and contacting authors of eligible trials.
There was no language restriction.

Selection criteria

Eligible studies were prospective randomised controlled trials (RCT) or prospective controlled clinical trials (CCT) comparing exercise for
acutely hospitalised older medical patients to usual care or no treatment controls.

Data collection and analysis

Two independent reviewers extracted data relating to patient and hospital outcomes and assessed the method quality of included studies.
Data were pooled in meta-analysis using the relative risk (RR) and absolute risk reduction (ARR) for dichotomous outcomes and the
standardised mean di�erence (SMD) or the weighted mean di�erence (WMD) for continuous outcomes.

Main results

Of 3138 potentially relevant articles screened, 7 randomised controlled trials and 2 controlled clinical trials were included. The e�ect
of exercise on functional outcome measures is unclear. No intervention e�ect was found on adverse events. Pooled analysis of
multidisciplinary interventions that included exercise indicated a small significant increase in the proportion of patients discharged to
home at hospital discharge (Relative Risk 1.08, 95% CI 1.03 to 1.14 and Numbers Needed to Treat 16, 95% CI 11 to 43) and a small but
important reduction in acute hospital length of stay (weighted mean di�erence, -1.08 days, 95% CI -1.93 to -0.22) and total hospital costs
(weighted mean di�erence, -US$278.65, 95% CI -491.85 to -65.44) compared to usual care. Pooled analysis of exercise intervention trials
found no e�ect on the proportion of patients discharged to home or acute hospital length of stay.
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Authors' conclusions

There is 'silver' level evidence (www.cochranemsk.org) that multidisciplinary intervention that includes exercise may increase the
proportion of patients discharged to home and reduce length and cost of hospital stay for acutely hospitalised older medical patients.

P L A I N   L A N G U A G E   S U M M A R Y

Exercise for older patients in hospital

This summary of a Cochrane review presents what we know from research about the e�ects of exercise for older patients who are admitted
to hospital. The review shows that:

For older patients who are admitted to hospital, exercise sessions

- may not lead to any di�erence in function, harms, length of stay in hospital or whether they go home or to a nursing home or other care
facility.

For older patients who are admitted to hospital, a special care programme that includes exercise

- may not lead to any di�erence in function or harms.
- may slightly reduce the length of stay in hospital, may slightly increase the number of patients who go home instead of to a nursing home
or another hospital.
- may slightly reduce the cost of care to the health system.

There is not enough evidence to be certain of these results.

Why exercise for older patients when they are in hospital?
It has been argued that older people oDen leave hospital less able to function or move than before they were admitted. For example, one
study shows that many older patients, who were able to walk on their own two weeks before going into hospital, needed help to walk
when they leD hospital. This may be because they are resting in bed during their hospital stay. Usual care in hospitals does not always
include exercise. It is thought that if older patients exercise more during their hospital stay they may not lose as much function. Usual care
in hospitals does not always include exercise.

What are the e7ects of exercise?
The studies included patients who were 65 years or older and were admitted to hospital with a medical illness. While in hospital they
received either usual hospital care, usual care plus exercise sessions or a special overall care programme that included exercise. The
exercise sessions and special programmes started within a few days of patients being admitted to hospital. Many of the programmes
included walking.

Overall, there is not enough evidence to be certain of the benefits and harms of exercise sessions or programmes for older patients in
hospital.

Function and harms (falls, move to an intensive care unit (ICU), or death): There may be little or no di�erence with exercise sessions
or with an overall programme of care that includes exercise.

Going home and length of time in hospital: There may be little di�erence with exercise sessions. With a special care programme that
includes exercise, patients may go home 1 day earlier and 6 more patients out of 100 may go home instead of to a nursing home or other
care facility
- 81 patients out of 100 may go home aDer receiving an overall programme of care that includes exercise
- 75 patients out of 100 may go home aDer receiving usual care

Health care costs: Costs were not reported for studies of exercise sessions. A special care programme that includes exercise may reduce
health care costs by approximately $300 per patient hospital stay.
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B A C K G R O U N D

People aged 65 and older comprise 13% of the US population
(Feachem 2002). Eighty-five percent of this subgroup have at least
one chronic health condition and this proportion increases with
age (Ho�man 1996). In 2002, people aged 65 years and older
accounted for 45% of US hospital bed days (deFrances 2004). The
proportion of hospital bed days used by older people is likely to
increase as the average population age continues to rise (Scott
1999). Consequently, healthcare costs and pressure on the health
care system are also expected to escalate in the coming years.
Interventions that may reduce dependence on healthcare services
and improve patient outcomes warrant research attention.

Detrimental e�ects of hospitalisation on older adults have
been reported (Covinsky 2003). Older patients have decreased
physiological and functional reserve that renders them particularly
vulnerable to the e�ects of bed rest during hospitalisation. Loss of
muscle strength during bed rest has been estimated at 5% per day
and may a�ect lower limbs more than upper limbs (Harper 1988).
Cardiovascular response to exercise is also altered. ADer prolonged
bed rest, heart rate is higher during exercise, the normal increased
stroke volume response to exercise is reduced, as is cardiac output
at maximal exercise (Harper 1988). Despite this, bed based hospital
care is common, particularly in the acute setting.

Functional decline of hospitalised older patients has been
consistently reported (Gillick 1982; Hirsch 1990; Inouye 1993; McVey
1989; Palmer 1995; Sager 1996) and this is argued to be more
a consequence of hospitalisation than of the presenting medical
illness (Creditor 1993; Gillick 1982; Inouye 1993). Mahoney et al
(Mahoney 1998), for example, reported 17% of older medical
inpatients, who were independently ambulant two weeks prior
to hospital admission, required assistance to walk at hospital
discharge. They identified six patient risk factors for functional
decline during hospitalisation and five of these factors were
independent of presenting medical illness (age > 85 years,
functional impairment prior to hospitalisation, Caucasian race,
use of a walker or wheelchair before admission, more than
four comorbid conditions, a cancer diagnosis). Despite di�erent
methods of determining functional decline and varying trial
designs across studies, the reported prevalence of functional
decline is consistently high. However, it remains unclear how
much functional decline is attributable to hospitalisation and is
able to be prevented. Despite evidence that healthy older adults
respond positively to strength training (Latham 2004; Morris 2004)
little appears known about the types of exercise that might limit
functional decline in acutely hospitalised older patients or the
magnitude of e�ects associated with these programs.

O B J E C T I V E S

Primary objective: to determine the e�ects of exercise
interventions for acutely hospitalised older medical inpatients on
functional status, adverse events and hospital outcome measures.
Secondary objective: to describe the exercise programs that have
been provided to older medical inpatients and to summarise the
outcomes used to measure intervention e�ectiveness.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Prospective randomised controlled trials (RCT) or prospective
controlled clinical trials (CCT) (e.g. alternate allocation, date of
birth, medical record number) comparing exercise for medical
inpatients to usual care or no treatment controls were eligible for
inclusion.

Types of participants

Participants included were patients aged 65 years or older admitted
to a hospital medical ward or unit with an acute exacerbation
of a medical condition. Therefore, this review did not include
patients who were admitted to inpatient rehabilitation hospitals.
We included trials if 95% of the study participants were aged
at least 65 years and were randomised within three days of
hospital admission. Animal studies and studies of subjects su�ering
exclusively from cerebrovascular accidents or a non-general
medical condition (e.g. orthopaedic condition) were excluded.

Types of interventions

Any trial that investigated the e�ects of exercise or exercise
prescribed as a component of a multidisciplinary intervention was
considered for inclusion. Exercise was defined as any physical
intervention program designed to maintain or improve patient
strength or function. We excluded trials where a multidisciplinary
intervention was tested but it was not clear that all patients in the
intervention group were prescribed exercise.

Types of outcome measures

To be eligible for inclusion, at least one measure of functional (that
included activities of daily living, mobility or cognition) or hospital
outcome must have been reported.

Primary outcome measure
Measures of patient function and adverse events were the primary
outcome measures. Examples of functional outcome measures
include the timed up and go test, functional reach test, 10
metre walk test, elderly mobility scale, functional ambulation
classification, cognitive outcome measures and activity of
daily living scales such as the Barthel Index and Functional
Independence Measure. Adverse events included complications,
patient mortality, falls, medical deterioration requiring admission
to the intensive care unit or musculoskeletal injury.

Secondary outcome measures
Secondary outcome measures were hospital outcomes. Acceptable
hospital outcome measures were length of stay (LOS), discharge
destination aDer hospitalisation, readmission rates, patient
satisfaction or costs associated with patient care.

Search methods for identification of studies

A sensitive search was conducted to identify any study reporting
a RCT or CCT that investigated the e�ect of exercise for general
medical patients in the acute care setting (see below). MEDLINE
(1966-Feb 2006), CINAHL (1982-Feb 2006), EMBASE (1988 to Feb
2006), Cochrane Database of Systematic Reviews and Cochrane
Central Register of Controlled Trials (The Cochrane Library Issue 1,
2006), PEDro (1929- Feb 2006), Current Contents (1993- Feb 2006)
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and Sports Discus (1830-Feb 2006) were searched. The Journal
of the American Geriatrics Society was hand searched. Additional
studies were identified through reference and citation tracking,
personal communications with a content expert (Morris 2004)
and contacting authors of eligible trials. There was no language
restriction.

Search Strategy for MEDLINE
1 exp Inpatients/
2 (Medical adj2 Inpatient$).mp.
3 Hospitalized.mp. or exp AGED, HOSPITALIZED/
4 Immobili#ed.mp.
5 1 or 2 or 3 or 4
6 exp "AGED, 80 AND OVER"/ or exp AGED/
7 Old$.mp.
8 Elder$.mp.
9 exp FRAIL ELDERLY/
10 exp Aging/ or exp GERIATRICS/
11 6 or 7 or 8 or 9 or 10
12 exp EXERCISE/ or exp EXERCISE THERAPY/ or exp EXERCISE
MOVEMENT TECHNIQUES/
13 strength$.mp.
14 train$.mp.
15 (exercise$ adj10 train$).mp.
16 (strength$ adj10 train$).mp.
17 exp Physical Therapy/ or Physiother$.mp.
18 exp REHABILITATION/
19 rehabilitate.mp.
20 exp Walking/
21 Ambulat$.mp.
22 12 or 13 or 15 or 16 or 17 or 18 or 19 or 20 or 21
23 exp Treatment Outcome/ or Function$ Outcome$.mp.
24 Mobility.mp.
25 exp GAIT ANALYSIS/ or GAIT/
26 stride length.mp.
27 step length.mp.
28 Barthel Index.mp.
29 (Timed Up and Go).mp.
30 TUG.mp.
31 Functional Ambulation Classification.mp.
32 FAC.mp.
33 Functional Independence Measure.mp.
34 exp Clinical Assessment Tools/ or FIM.mp. or exp "Activities of
Daily Living"/
35 pedometer.mp.
36 (Six Metre Walk Test or 6MWT).mp.
37 (Ten Metre Walk Test or 10MWT).mp.
38 exp Cognition Disorders/ or Cognitive outcome$.mp.
39 exp "ACUTE CONFUSION (NANDA)"/ or exp CONFUSION/
40 exp Delirium/
41 Independence.mp.
42 exp "Outcome and Process Assessment (Health Care)"/ or exp
"Outcome Assessment (Health Care)"/
43 (Length of Stay or LOS).mp.
44 exp PATIENT READMISSION/
45 exp Patient Discharge/ or Discharge Destination.mp.
46 exp Health Care Costs/
47 exp Health Services for the Aged/
48 exp "Utilization Review"/
49 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or
34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or
46 or 47 or 48

50 5 and 11 and 22 and 49
51 (Child$ or paediatric$).mp.
52 50 not 51
53 (Cerebrovascular accident or CVA or stroke).mp.
54 52 not 53
55 limit 54 to human

Data collection and analysis

Selection of Studies
Title and/or abstract were examined by two independent reviewers
(NdeM and KJ). If a reason for exclusion was not evident, the full
paper was obtained. Two independent reviewers examined hard
copies of all remaining papers (NdeM and JK). Disagreement was
resolved with discussion.

Quality Assessment
Included studies were independently rated for quality by two
reviewers (NdeM and KJ) using the PEDro scale (PEDro 1999). This
scale contains ten items that are scored to provide an estimate
of methodological rigour of randomised controlled trials (Maher
2003). These items are random allocation, concealed allocation,
similarity at baseline, subject blinding, therapist blinding, assessor
blinding, greater than 85% follow up for at least one key outcome,
intention to treat analysis, between group statistical analysis for
at least one key outcome and point estimates of variability for at
least one key outcome. Items are marked as either present (yes/1)
or absent (no/0) and a score out of ten is obtained.

The PEDro scale has been reported to be adequately reliable (Maher
2003). Di�ering opinions between independent reviewers for item
scores were resolved with discussion including a third independent
reviewer (JK) where necessary. Authors were contacted for
additional information as required (NdeM).

Data Extraction
Relevant data was extracted by three independent reviewers
(NdeM, JK and KJ) from included trials. Extracted data included the
study location, population description, intervention description
and dosage (frequency, intensity, repetition, duration), hospital
environment modifications, outcome measures used and patient
and hospital outcome data. Disagreement was resolved with
discussion. Authors were contacted for additional information as
required (NdeM).

Data Analysis
For dichotomised data, the relative risk (RR) and absolute risk
reduction (ARR) and associated 95% confidence intervals were
calculated.

For continuous data, the standardised mean di�erence (SMD) or the
weighted mean di�erence (WMD) and associated 95% confidence
intervals were calculated. The WMD was employed when outcome
measures in pooled trials were measured using the same scale. The
SMD was employed when di�erent instruments were used to assess
comparable factors. For SMD calculations, pooled post intervention
standard deviations were employed. However, when significant
di�erences between post intervention standard deviations were
identified using a 2-tailed F test, the control group post intervention
standard deviation was employed (Hedges 1985).

Where only medians were reported, these were used as direct
best estimates of the group mean. Associated interquartile ranges
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(25%-75%) were converted to best estimates of the standard
deviation by using half the 25th to 75th percentile score range.
Standard deviations were derived from related statistics when
necessary. For example, if the standard error in the estimate of
the mean was reported, the standard deviation was calculated by
multiplying the standard error by the square root of the number of
patients in the group.

For hospital cost (Asplund 2000; Covinsky 1997) and LOS (Asplund
2000; Slaets 1997) data, standard deviations, where reported, were
observed to be similar in magnitude to mean scores, indicating
skewed data. Where the standard deviation for cost and LOS data
were not reported, e�ect size calculations were performed using
estimates of standard deviations that were equal to reported mean
or median scores. Intention to treat data were preferentially used
for analysis when per protocol data were also provided (Counsell
2000).

One trial, conducted at two hospitals, provided results for each
hospital and these were treated as two independent trials (Collard
(C) 1985; Collard (S) 1985). For the same trial, the reported standard
error associated with mean LOS and costs appeared to be a
typographical error, as it contradicted reported t test results. Hence
the group mean was used as the best estimate of the standard
deviation for e�ect size calculations. For this study, sample sizes
reported in figures were used in calculations.

Another trial (Asplund 2000) reported mean LOS and cost data
and an associated 95% confidence interval. It appeared that the
confidence interval provided was the 95% CI for the error in the
estimate of the mean, and the raw score standard deviation was
estimated based on this assumption.

Clinical relevance tables were compiled. For statistically significant
outcomes, the numbers needed to treat (NNT) were also reported.
For dichotomous outcomes (e.g. complications), the number
needed to treat were calculated from the control group event rate
and the relative risk using the Visual Rx NNT calculator (Cates 2003).
Continuous outcome tables were also presented. Absolute benefit
was calculated as the improvement in the intervention group
minus the improvement in the control group, in the original units.
Relative di�erence in the change from baseline was calculated as
the absolute benefit divided by the baseline mean of the control
group.

Data for comparable trials were pooled in meta-analysis using a
fixed e�ect model (FE) and associated 95% confidence interval.
However, if significant between trial variation was detected, data
were pooled in meta-analysis using a random e�ects (RE) model
and potential sources of heterogeneity investigated. Statistical
heterogeneity was assessed and considered likely if p<0.1 for chi-
squared testing of the Q statistic. Heterogeneity was quantified

using the I2 statistic (Higgins 2003) and was considered substantial
if found to be greater than 50%.

A priori, subgrouping by intervention type was planned. Trials
were separated into two groups for pooling, multidisciplinary
interventions including exercise and exercise only interventions. To
assess the possibility of publication bias, funnel plots were planned
(Egger 1997). Meta-analysis was performed using the Cochrane
Collaboration Review Manager 4.3.8 soDware.

Grading of evidence

We used the grading system recommended by the Cochrane
Musculoskeletal Group (Tugwell 2004):
Platinum: A published systematic review that has at least two
individual controlled trials each satisfying the following :
·Sample sizes of at least 50 per group - if these do not find a
statistically significant di�erence, they are adequately powered for
a 20% relative di�erence in the relevant outcome.
·Blinding of patients and assessors for outcomes.
·Handling of withdrawals >80% follow up (imputations based on
methods such as Last Observation Carried Forward (LOCF) are
acceptable).
·Concealment of treatment allocation.

Gold: At least one randomised clinical trial meeting all of the
following criteria for the major outcome(s) as reported:
·Sample sizes of at least 50 per group - if these do not find a
statistically significant di�erence, they are adequately powered for
a 20% relative di�erence in the relevant outcome.
·Blinding of patients and assessors for outcomes.
·Handling of withdrawals > 80% follow up (imputations based on
methods such as LOCF are acceptable).
·Concealment of treatment allocation.

Silver: A randomised trial that does not meet the above criteria.
Silver ranking would also include evidence from at least one study
of non-randomised cohorts that did and did not receive the therapy,
or evidence from at least one high quality case-control study. A
randomised trial with a 'head-to-head' comparison of agents would
be considered silver level ranking unless a reference was provided
to a comparison of one of the agents to placebo showing at least a
20% relative di�erence.

Bronze: The bronze ranking is given to evidence if at least one
high quality case series without controls (including simple before/
aDer studies in which patients act as their own control) or if
the conclusion is derived from expert opinion based on clinical
experience without reference to any of the foregoing (for example,
argument from physiology, bench research or first principles).

R E S U L T S

Description of studies

The search strategy retrieved 3138 potentially relevant papers. ADer
screening of title and/or abstract, 143 papers remained and were
obtained in full text. Predetermined inclusion and exclusion criteria
were applied. Nine trials were included in this review (Asplund
2000; Collard (C) 1985; Collard (S) 1985; Counsell 2000; de Morton
2006; Jones 2006; Landefeld 1995; Siebens 2000; Slaets 1997).
One included paper provided additional data (Covinsky 1997) for
a trial already included in the review (Landefeld 1995). Another
included paper reported two trials that were each suitable for
inclusion (Collard (C) 1985; Collard (S) 1985). All included trials were
published in English.

See the Characteristics of Included Studies Table for full details.

Participants
This review includes data from seven published and two
unpublished trials (one submitted for publication (de Morton 2006)
and one now published (Jones 2006)). Trials were conducted at
hospitals in the USA (5 trials), Australia (2 trials), Netherlands
(1 trial) and Sweden (1 trial). All trials were similar with regard
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to patient characteristics including age, gender and population
description. In total, the review considers trials of 4223 participants.
Most studies had large samples with all but one (Jones 2006)
recruiting more than 200 participants. Participant inclusion and
exclusion criteria were similar across trials. Only one trial excluded
all patients that lived in residential care prior to hospital admission
(Counsell 2000). Three trials excluded patients who lived in a
nursing home prior to hospital admission (de Morton 2006; Jones
2006; Siebens 2000).

Exercise Intervention
All trials were compared to a "usual hospital care" control group.
Most trials did not describe or described with minimal detail,
usual hospital physiotherapy or exercise/mobility care procedures.
One trial reported that usual hospital care included physiotherapy
by referral from other hospital sta� (de Morton 2006). Another
trial reported usual care to consist of "medical, nursing and
allied health intervention and discharge planning consistent with
the patient's diagnosis and resources available on the acute
general medical wards" (Jones 2006). For one trial, usual care
included an occasional early start to rehabilitation and occasional
physiotherapy and occupational therapy assessment (Asplund
2000).

Exercise intervention varied considerably across trials. Six trials
were multidisciplinary interventions that included exercise and
three trials were exercise only interventions. For the three
exercise intervention trials, each provided a walking program and
exercises that were individually tailored by a physiotherapist and
then administered by a physiotherapy assistant. These programs
were commenced within 2 to 3 days of hospital admission and
encouraged strengthening and mobility. Each of the exercise only
trials provided some information regarding exercise frequency and
duration. Frequency of the exercise intervention was reported to
be twice per day during hospitalisation and for a duration of up
to 30 minutes across trials. Two trials reported exercise repetition.
One trial reported a maximum of 10 repetitions (de Morton 2006)
and the other reported 5 to 10 repetitions (Siebens 2000). Only
one trial reported exercise intensity (Siebens 2000) and this was
reported to be 60 to 80% of the patients age adjusted maximum
heart rate and the ability of the patient to talk while walking. Two of
the exercise intervention trials reported adherence to the exercise
program (Jones 2006; Siebens 2000). Siebens et al. reported 82% of
patients to receive a proportion of the in hospital exercise program
and Jones et al. reported 6.3% of intervention group patients to be
"non compliant, that is, they participated in the intervention less
than half of the time (that was planned)".

The six multidisciplinary intervention trials all provided increased
medical and/or nursing care and the sta� to administer or
supervise the additional exercise were reported in each trial.
Exercise was reported to be prescribed and/or supervised by
nursing sta� (Collard (C) 1985; Collard (S) 1985), a physiotherapist
(Slaets 1997), physiotherapist and occupational therapist (Asplund
2000) or families and/or ward sta� (Collard (C) 1985; Collard
(S) 1985; Counsell 2000; Landefeld 1995). All trials included in
this review reported exercise intervention to either commence
"early" (Asplund 2000), at hospital admission or within three
days of admission. However, the content and dosage (frequency,
repetition, duration or intensity) of these exercise programs were
generally not well described. None of the trials described the
exercise program repetition, duration, intensity or adherence to the

exercise program. Two reports provided details of exercise type and
frequency (Counsell 2000; Landefeld 1995). The exercise program in
these trials consisted of a walk or stand 3 times per day and a daily
walk to the activity room for exercises.

Outcomes
Functional, hospital or mortality outcomes were the primary or
secondary outcome measures for the included trials. Some trials
reported multiple functional outcome measures (Counsell 2000;
de Morton 2006; Jones 2006; Landefeld 1995; Siebens 2000). All
authors reported functional status at hospital admission. In three
trials, patient self reported functional status 2 weeks prior to
hospital admission was measured (Counsell 2000; Landefeld 1995;
Siebens 2000). All trials reported functional or hospital outcomes
at hospital discharge. Three trials did not report any measures
of patient functional status at hospital discharge (Asplund 2000;
Collard (C) 1985; Collard (S) 1985). Two papers reported cognitive
outcomes aDer the intervention (Asplund 2000; Landefeld 1995).
Two trials reported readmission rates within 28 days of hospital
discharge (Counsell 2000; de Morton 2006) and one trial reported
readmission rate within 3 months of hospital discharge (Asplund
2000). Mortality was measured at varying time points across trials,
from hospital discharge up to 12 months aDer hospital discharge.

Excluded studies
Papers that required detailed reading to be excluded are listed in
the Characteristics of Excluded Studies Table and their reason for
exclusion provided.

Risk of bias in included studies

Study quality ranged from 4 to 8 with a mean score of 6/10.
Seven of the included studies were considered to be adequately
randomised. One trial reported using "an alternating random
procedure" (Slaets 1997). Another trial reported consecutive
eligible patients to be allocated to one of two similar wards based
on bed availability and the intervention ward was determined by
a coin toss prior to commencement of the trial ( de Morton 2006).
These studies were both therefore considered to be controlled
clinical trials. Four trials provided adequate detail to consider that
concealed allocation occurred (Asplund 2000; Counsell 2000; Jones
2006; Siebens 2000). All except for one trial (Jones 2006) were
similar at baseline regarding important outcomes. A median 10
point di�erence in admission Barthel Index scores were reported
between groups at hospital admission for this trial. Blinding of
subjects is di�icult to implement in exercise intervention trials.
Reviewers agreed that one of the included trials reported patient
blinding because patients were considered unable to identify if
they were receiving the intervention of interest or usual care (de
Morton 2006). It is neither possible, nor appropriate, to blind the
therapist providing exercise. Therefore, none of the trials reported
therapist blinding to occur. Assessor blinding was reported to have
occurred for at least one key outcome for the three exercise only
intervention trials (de Morton 2006; Jones 2006; Siebens 2000).
All trials reported at least 85% of hospital discharge data for one
key outcome and four studies reported or provided evidence that
intention to treat analysis occurred (Counsell 2000; de Morton 2006;
Jones 2006; Siebens 2000). For each trial, between group statistical
comparison data, point estimates and measures of variability for
outcomes were provided.

Exercise for acutely hospitalised older medical patients (Review)
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E7ects of interventions

See Forest plots for results of meta-analysis and Additional Table 1,
Table 2 and Table 3 for clinical relevance tables.

01. Functional status- Multidisciplinary intervention compared
to usual care
Three multidisciplinary intervention trials assessed changes in
independence with Activities of Daily Living (ADL) between hospital
admission and discharge compared to usual hospital care (n = 2271)
(Counsell 2000; Landefeld 1995; Slaets 1997)(Comparison 01-01).
One of the trials reported a significant e�ect on ADL score (Slaets
1997) (RR 1.14, 95%CI 1.04 to 1.24) compared to evidence of no
significant e�ect from the other two trials (Counsell 2000; Landefeld
1995). Slaets et al. examined the e�ect of a multidisciplinary team
that included a geriatrician, also trained in geriatric psychiatry,
a specialised liaison nurse and a physiotherapist, in addition to
usual care. The other two trials investigated the e�ect of a nursing
led Acute Care Elders (ACE) unit compared to usual care. Pooled
analysis indicated an inconclusive treatment e�ect compared to
usual care on change in ADL between hospital admission and
discharge (RE model (RR) 1.05, 95% CI 0.97 to 1.15). Significant
statistical heterogeneity was apparent in pooling these trial data

sets (I2 = 78.6%) and warrants further enquiry regarding possible
sources of observed di�erences.

The same three trials were pooled for change in mobility scores
between hospital admission and discharge for multidisciplinary
intervention including exercise compared with usual care (n =
2119)(Counsell 2000; Landefeld 1995; Slaets 1997)(Comparison
01-02). Only the trial reported by Slaets et al. showed a significant
treatment e�ect. Low to moderate inconsistency across trials was

detected for this comparison (I2 = 30.9%). Under fixed e�ects
pooling, the e�ect was inconclusive (FE model (RR) 1.02, 95% CI
0.99 to 1.06).

Two multidisciplinary trials reported change in ADL scores between
two weeks prior to hospital admission (patient self report at
hospital admission) and discharge (Counsell 2000; Landefeld 1995)
(Comparison 01-03). Both trials reported similar relative risks,
described the same acute care unit interventions and had large
samples (n = 2001). Pooled analysis showed favourable outcomes
for the intervention group but this did not reach statistical
significance (FE model (RR) 1.07, 95% CI 1.00 to 1.13).

There were two multidisciplinary intervention trials that reported
cognitive outcomes. One of these trials reported mental status
score at hospital discharge (Landefeld 1995) and the other reported
Mini Mental State Examination score at three months aDer hospital
discharge (Asplund 2000). Due to the di�ering assessment times,
these trials were not pooled in meta-analysis. However, individual
trial e�ect sizes indicated a significant e�ect of the intervention
on cognition at three months aDer hospital discharge in the trial
reported by Asplund et al. (SMD 0.40, 95% CI 0.19 to 0.61) but not for
cognition at hospital discharge in the trial reported by Landefeld et
al. (SMD -0.10, 95% CI -0.32 to 0.12).

02 Functional status- Exercise intervention compared to usual
care
Functional outcomes at hospital discharge were reported in
two of the exercise intervention trials (de Morton 2006; Jones
2006). Both trials used the Barthel Index to measure functional
independence and the Timed Up and Go Test (TUG) to assess

mobility (Comparison 02-01 and 02-02). The two pooled trials
implemented similar exercise interventions and were well matched
for patient characteristics. Both trials had greater than 15% loss to
follow up for Barthel and TUG scores. For Barthel Index and TUG
scores, individual trial e�ect sizes were non significant but favoured
outcomes in the intervention group. Pooled analysis indicated an
inconclusive intervention e�ect on change in Barthel Index (n =
293, FE model (SMD), 0.17, 95% CI -0.06 to 0.40) or change in
TUG scores (n = 188, RE model (WMD), -2.52, 95%CI -5.75 to 0.71)
between hospital admission and discharge. Significant statistical
heterogeneity was observed between trials for comparing change

in TUG scores (I2 = 93.5%).

03 Adverse events- Multidisciplinary intervention compared to
usual care
Each multidisciplinary intervention trial provided mortality data
at hospital discharge. Pooling of six trials with a random e�ects
model indicated no e�ect of the intervention on patient mortality
at hospital discharge (n = 3552, RE model (RR) 0.99, 95% CI
0.59 to 1.64)(Comparison 03-01). Large inconsistency across trials

was identified for this comparison (I2 = 55.8%). One trial showed
a significant e�ect of the intervention in reducing mortality at
hospital discharge (Collard (S) 1985). However, data from another
trial (Slaets 1997) indicated a lower incidence of mortality in the
control group compared to the intervention group but was not
statistically significant.

Three multidisciplinary intervention trials provided mortality data
for three months aDer discharge (Asplund 2000; Counsell 2000;
Landefeld 1995)(Comparison 03-02). Pooled analysis indicated no
e�ect of the intervention on patient mortality three months aDer
hospital discharge (n = 2595, FE model (RR) 0.99, 95% CI 0.83
to 1.17). Only one trial reported 6 and 12 month aDer hospital
discharge mortality data and therefore could not be pooled in meta-
analysis. For the trial reported by Landefeld et al. and Counsell
et al., patients lost to follow up between hospital discharge and
three months aDer discharge were assumed to have survived for
this comparison.

Only two multidisciplinary intervention trials provided
complication during hospitalisation data (Collard (C) 1985; Collard
(S) 1985)(Comparison 03-03). Pooled analysis indicated no e�ect
of multidisciplinary intervention on hospital complication rate
(pneumonia, skin breakdown, confusion, falls, infection or other)
under fixed e�ects modelling (n = 550, FE model (RR) 0.94, 95% CI
0.68 to 1.29).

04 Adverse events- Exercise intervention compared to usual
care
Each exercise intervention trial reported mortality data at hospital
discharge (de Morton 2006; Jones 2006; Siebens 2000). Pooled
analysis indicated no intervention e�ect on patient mortality at
hospital discharge (3 trials, n = 696, FE model, RR 1.98, 95% CI
0.64 to 6.18)(Comparison 04-01). Similarly, pooled analysis of two
exercise intervention trials indicated no e�ect of the intervention
on the incidence of admission to the intensive care unit (n = 396,
RE model, 1.06 95% CI 0.04 to 30.44)(Comparison 04-02) or falls (n
= 384, FE model (RR) 1.12, 95% CI 0.40 to 3.15)(Comparison 04-03)
during hospitalisation. The same two trials reported no incidence of
musculoskeletal injuries as a result of exercise intervention (2 trials,
n = 396).
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05 Hospital outcomes- Multidisciplinary intervention compared
to usual care
Four trials reported discharge destination data at hospital
discharge (Asplund 2000; Collard (C) 1985; Collard (S) 1985;
Landefeld 1995)(Comparison 05-01). Asplund et al. reported
patients who returned to their preadmission residence, Landefeld
et al. reported patients discharged to a private home and
Collard et al. reported routine discharge or home health care at
hospital discharge. Pooled analysis indicated that multidisciplinary
intervention significantly increased the proportion of patients
discharged directly home compared to geriatric rehabilitation/
transfer to another acute hospital/sheltered living/nursing home
under FE modelling (n = 1675, FE model, 1.08 (RR), 95% CI 1.03
to 1.14). For this comparison, the NNT indicated that, on average,
aDer treating 16 (95% CI 11 to 43) patients with multidisciplinary
intervention that includes exercise, one more patient is discharged
to home compared to the control group. Alternatively, the ARR
indicates a significant 6% (95% CI 2% to 10%) increase in the
number of patients discharged to home in the intervention group
compared to the control group.

Each multidisciplinary intervention trial included in the review
provided acute hospital LOS data (Asplund 2000; Collard (C) 1985;
Collard (S) 1985; Counsell 2000; Landefeld 1995; Slaets 1997)
(Comparison 05-02). The RE model indicated a significant e�ect of
multidisciplinary intervention on reducing acute hospital LOS (n =
3478, WMD -1.08, 95% CI -1.93 to -0.22). The observed e�ect is a
reduction in LOS of approximately one day. Inconsistency across

trials was moderately large (I2 =37.6%).

Pooled analysis of five trials (n = 3241) showed a significant e�ect of
multidisciplinary intervention compared to usual care on reducing
cost of hospital stay (Asplund 2000; Collard (C) 1985; Collard
(S) 1985; Counsell 2000; Landefeld 1995)(Comparison 05-03). An
estimated mean saving of US$278 per patient per hospital stay was
indicated using a fixed e�ects model (WMD,-$278.65, 95% CI -491.85
to -65.44).

For acute hospital LOS and cost comparisons, multidisciplinary
intervention trials reported data that included patients who had
died during hospitalisation. Since mortality was not significantly
influenced by the intervention, it is likely that the e�ect of mortality
on LOS and cost data were similar across control and intervention
groups. Thus, those who died were included in meta-analysis.

Two multidisciplinary intervention trials provided hospital
readmission data. One trial reported the incidence of readmission
within one month of hospital discharge (Counsell 2000) and the
other within three months of hospital discharge (Asplund 2000).
Due to the di�ering follow up times, these trials were not pooled in
meta-analysis. No e�ect of the intervention was identified for either
trial on the incidence of hospital readmission.

06 Hospital outcomes- Exercise intervention compared to usual
care
Pooled relative risks of discharge to home compared to hostel/
nursing home/subacute care for two exercise trials (de Morton
2006; Jones 2006) indicated no significant exercise e�ect under
fixed or random e�ects modelling (n = 380, RE model (RR) 1.15,
95% CI 0.80 to 1.66)(Comparison 06-01). The trial by de Morton et
al. reported the number of patients discharged to preadmission
residence compared to Jones et al. who reported the number
of patients discharged to home at hospital discharge. Large

inconsistency was identified between trials (I2 = 78.1%).

Each exercise intervention trial provided acute LOS data (de Morton
2006; Jones 2006; Siebens 2000)(Comparison 06-02). Pooled
analysis with RE modelling indicated that exercise intervention
alone does not influence acute hospital length of stay (n = 680,
RE model (WMD) 0.01, 95%CI -1.23 to 1.26). Significant statistical

heterogeneity was detected for this comparison (I2 = 74.4%). It was
unclear in the trial reported by Siebens et al. whether the two
patients who died in the intervention group were included in the
data reported. The other two trials reported LOS data that did not
include the patients who had died.

Two of the exercise intervention trials provided total LOS
data (acute plus subacute LOS) (de Morton 2006; Jones 2006)
(Comparison 06-03). Random e�ects analysis indicated no e�ect of
the intervention on total hospital LOS (n = 380, RE model (WMD)
-0.70 days, 95% CI -2.59 to 1.17).

Publication Bias
Publication bias was assessed where three or more outcomes
from published trials could be pooled. There was no evidence
to suggest that publication bias influenced the outcomes of this
review. Representative data used to reach this conclusion is shown
in Additional Figure 1.
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Figure 1.

 

D I S C U S S I O N

Previous studies of exercise interventions in older adults have
predominantly targeted participants in the community, institutions
or those hospitalised for rehabilitation. Older patients with
acute medical illness, who oDen have multiple co-morbidities,
are typically excluded from exercise intervention trials. Seven
randomised controlled trials and two controlled clinical trials met
inclusion for this review. Exercise programs intended to minimise
functional decline during hospitalisation and the methods used to
assess outcomes varied considerably.

Multidisciplinary intervention resulted in significant and important
reductions in health care utilisation compared to usual care.
However, the e�ects were small. Costs of hospitalisation were
reduced by approximately US$278 per patient hospital stay. Since
older people occupy approximately half of US hospital bed days
(deFrances 2004), these figures potentially represent a large cost
saving to the health care system. With random e�ects analysis,
acute hospital LOS was reduced by approximately one day. This
is a small but important reduction. Reduced LOS can increase
hospital bed availability as well as reduce hospital costs (Feachem
2002). However, these results need to be interpreted with caution
considering the skewed distribution of cost and LOS data. For
outcomes that have a minimum possible value such as costs and
LOS, the best method for pooling these skewed data in meta-
analysis is unclear. Parametric analysis, such as those applied in
this meta-analysis, may be robust to violations of the assumption of

normality (Alderson 2002). Nevertheless, the validity of conclusions
based on pooling skewed data are unclear.

Significant statistical heterogeneity was also found for LOS
analysis. Di�ering discharge policies and procedures across
hospitals and countries are likely to account for some of the
observed heterogeneity. It is also possible that the decreased
LOS results from better co-ordination of care provision, rather
than measurable improvements in patient health, as it is unclear
whether patient function was influenced by the programs.

A significantly greater proportion of patients were discharged
to home at hospital discharge following multidisciplinary
intervention. The magnitude of the e�ect uniquely attributable
to exercise cannot be partitioned. The weighted absolute risk
di�erence indicates that 6 more patients out of 100 are discharged
to home if they receive multidisciplinary intervention compared
to usual care. Similarly, the weighted relative change indicates an
8% relative improvement in the proportion of patients discharged
to home compared to the control group and the numbers
needed to treat indicate that aDer treating 16 patients with
multidisciplinary intervention compared to usual care, one more
patient is discharged to home compared to the control group. It is
possible that if patients most at risk of not being discharged back
to their home could be identified at hospital admission, more cost
e�ective targeting of the intervention could be employed. However,
the magnitude of the e�ect uniquely attributable to exercise cannot
be partitioned. Discharge to home data was only available for
two exercise intervention trials and results di�ered. The two trials
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were of similar quality and had similar interventions. However, the
proportion of patients discharged to home in the control group was
78% in the trial reporting a smaller e�ect size (de Morton 2006)
and 43% in the trial reporting a larger e�ect size (Jones 2006).
Population di�erences or di�ering hospital policies and procedures
for discharge planning may explain some of the between study
variation.

Despite these indicators of program benefit, the e�ect of the
intervention on patient function was inconclusive. Methods used
to assess function may be insensitive to change occurring in this
population. The Barthel Index demonstrated a ceiling e�ect and the
Timed Up and Go Test (TUG) showed a floor e�ect in two trials (de
Morton 2006; Jones 2006). These trials reported 39.4% (Jones 2006)
and 23.3% (de Morton 2006) of patients unable to complete a TUG
at either hospital admission or discharge. A high loss to follow up of
hospital discharge functional measures in trials was also reported
(de Morton 2006; Jones 2006).

One multidisciplinary intervention trial (Slaets 1997) reported a
significant beneficial e�ect on ADL and mobility scores between
hospital admission and discharge. However, this trial involved
a multidisciplinary team that was led by a geriatrician who
was trained in geriatric psychiatry, and included a full time
physiotherapist. The other trials pooled in meta-analysis (Counsell
2000; Landefeld 1995) were nursing led acute care units, with
exercise intervention provided by ward sta� and families. A
psychogeriatric specialist and/or the provision of specialised
exercise intervention may explain some of the between trial
variation on change in reported functional outcomes.

The number of patients who declined in ADL scores between two
weeks prior to hospital admission and discharge was reported
in two multidisciplinary intervention trials. Favourable outcomes
for the intervention group were shown. However, results of meta-
analysis did not reach statistical significance with 95% confidence.
Preadmission functional ability was reported retrospectively by
patients or families at hospital admission and the validity of these
measurements is not known.

There was no e�ect of exercise on adverse events that included
patient mortality, hospital readmission following acute hospital
discharge, intensive care admissions, falls or musculoskeletal
injuries. Since only a small number of trials provided details
regarding adverse events other than mortality, results should be
interpreted with caution.

The minimally clinically important di�erence (MCID) represents the
smallest change score on an outcome measure that is required
to indicate a clinically important change. For some continuous
outcomes, Norman et al. (Norman 2003) recommend that half the
baseline standard deviation of raw scores provides an appropriate
estimate of the MCID, and this form of estimation is useful in
the absence of direct measurements of important change. For the
Barthel Index and Timed Up and Go, this calculation was performed
for the two trials that were pooled in meta-analysis (de Morton
2006; Jones 2006). Using this method, the MCID was calculated to
be approximately 12 points for the Barthel Index and 9.5 seconds
for the TUG. This analysis indicates that 49% of patients in the
intervention group and 42% in the control group improved by 12
points or greater on the Barthel Index. For the TUG, approximately
3% of patients in the intervention group and 0.5% of patients in
the control group improved by 9.5 seconds or more. However,

given the floor and ceiling e�ects that were identified in the
individual trials for each of these outcome measures, the validity
of applying Norman's recommendations for calculating the MCID is
unknown and di�erences between groups may be underestimated.
An outcome measure that can measure across the broad spectrum
of abilities for older medical patients is required to explore the
e�ects of exercise on patient function in future trials.

For continuous hospital outcomes that were reported in this review,
such as costs or LOS, there is no clear consensus regarding the
MCID. However, any small significant di�erences between groups
for these outcomes are likely to be important for patients or
the healthcare system and therefore warrant further research
attention. Similarly, for dichotomous outcomes, such as discharge
destination or adverse events, any significant di�erences between
groups are likely to represent clinical importance.

Exercise was provided as a component of a multidisciplinary
intervention in six of the trials identified in this review and therefore
the e�ect of exercise in isolation could not be estimated. In
addition, few details were reported regarding exercise type and
dosage for these trials and therefore the most e�ective components
of these exercise programs (e.g.. frequency, intensity, duration,
repetition) could not be identified. For the three exercise only trials,
although more program details were provided, there were too few
trials available to investigate the e�ects of the individual exercise
program components.

This review has limitations. Some e�ect size estimations were
based on assumptions due to limited published data for some
outcomes. Exercise programs were not clearly described in
many of the included trials and older general medical patients
are a typically heterogenous patient population. Program and
population di�erences may explain some of the heterogeneity
in the data. However, there are many potential sources of
heterogeneity in trials, and their influence on di�erences in
outcomes is not clear.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Results of meta-analysis in this review indicate that
multidisciplinary intervention that includes exercise may result in
a small but significant reduction in acute hospital LOS and cost of
hospital stay and a small but significant increase in the proportion
of patients discharged directly to home. There was a reduction
in length of hospital stay of approximately one day, reduction
in direct hospital costs of approximately US$278 and for every
16 patients who are treated with multidisciplinary intervention
that included exercise, one more person was discharged to home
compared to the control group. These statistically significant
findings are all small but might indicate that patients who receive
multidisciplinary intervention can return home from hospital
sooner, have a higher probability of being discharged directly home
from hospital and direct costs associated with their hospitalisation
reduced.

It is not known which components of multidisciplinary intervention
might cause these small positive e�ects. Given that exercise
only interventions did not significantly improve hospital LOS,
costs or the proportion of patient discharges to home, it is
possible that the multidisciplinary intervention components other
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than exercise may explain improved hospital outcomes. These
results could be explained by increased medical, nursing or allied
health intervention, a combination of improved team goal setting
and discharge planning and/or increased patient contact time
during acute hospitalisation. However, few exercise only trials
were available for pooling. These preliminary findings indicate
'silver level evidence' that multidisciplinary interventions that
include additional exercise may result in an increase in the
proportion of patients discharged directly home from hospital and
an accompanying reduction in acute hospital LOS and costs.

Implications for research

Few randomised trials have investigated the e�ects of exercise
for acutely hospitalised older medical patients. The trials that
met inclusion in this review were of varying method quality and
there were too few trials available to conduct sensitivity analysis
or meta-regression. Further high quality trials are required to
investigate the e�ects of exercise in this patient population and it is
recommended that a detailed description of the exercise program
and dosage is given. Adverse outcomes other than mortality were
generally poorly reported and need to be closely monitored in

future trials. In addition, since older general medical patients are a
typically heterogenous population, the response to exercise across
participants is likely to be variable. Individual patient data meta-
analysis or sensitivity analysis may identify patients that derive
most benefit from multidisciplinary or exercise intervention during
acute hospitalisation. Such analyses would allow the e�ect of
patient level characteristics such as admission diagnosis, age and
gender to be investigated and may enable e�ective targeting of
healthcare services. In addition, improved reporting of exercise
programs in future trials would allow the e�ects of di�ering
exercise program dosage components to be investigated and
therefore facilitate the development of recommendations for the
most e�ective exercise programs for older acute general medical
patients.
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C H A R A C T E R I S T I C S   O F   S T U D I E S

Characteristics of included studies [ordered by study ID]

 

Methods - RCT comparing an acute geriatric ward (AGW) with 2 usual care general medical wards (MW). 
- randomisation in blocks of 12 patients 
- Setting: Sweden, acute care and tertiary referral hospital. 
- Funding: Vasterbotten County Council and Vardalstiftelsen and King Gustaf V's and Queen Victoria's
Foundation.

Participants - 444 older medical patients (190 AGW and 223 MW). 25 were excluded due to protocol violations. 
- Mean age 81 years, 60% female and 16% resided in an institution prior to admission. 
- Inclusion criteria: patients older than 70 years, acutely admitted to hospital for a medical ailment. 
- Exclusion criteria: Admission to a specialised unit (intensive care, coronary care, acute stroke unit) or
admission to a designated subspecialty unit. 
- Main presenting symptom: chest pain (23%), dyspnoea (18%), other pain (11%), nausea/vomiting
(11%), vertigo (11%), other (26%).

Interventions - Acute geriatric based ward differed from the standard ward in that it provided a geriatrician, physio-
therapist, occupational therapist. Interdisciplinary team work focussed on early and intensive rehabili-
tation and intense discharge planning. 
- Exercise: Early start to rehabilitation. Physiotherapy and occupational therapy assessment and
sta�ing of the ward to optimise early rehabilitation.

Outcomes - Functional status (Barthel Index), cognitive status (MMSE), psychological well being, mortality, place
of residence, length and cost of hospital stay, hospital readmission, healthcare costs, events after dis-
charge, outpatient visits and personal assistance requirements. 
- Time of outcome measure assessment: hospital discharge and 3 months after hospital discharge.

Notes - Language: English 
- PEDro score: 6 
- Cost data converted from SEK to US$ using the conversion rates reported 
by the author. 
- Author conclusions: " A geriatric approach with greater emphasis on early rehabilitation and dis-
charge planning in the AGW shortened the length of hospital stay and may have reduced the need for
long-term institutional living."

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Asplund 2000 

 
 

Methods - RCT of a geriatric special care unit compared to a traditional medical or surgical ward. 
- randomisation: "the hospital admissions office randomly assigned eligible patients." 
- Setting: USA, acute hospital. 

Collard (C) 1985 
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- Funding: not stated.

Participants - 271 medical/surgical patients (95 treatment, 176 control). 
- Mean age 77 years, 60% female, 10% resided in a nursing home prior to admission. 
- Inclusion criteria: aged at least 65 years, predicted length of stay of greater than 48 hours, under the
care of a participating physician. 
- Exclusion criteria: nil reported 
- Major diagnostic categories (ordered from most common): Respiratory, cerebrovascular, cardiac,
neurological, bowel/intestinal, fractures and metastatic malignancies.

Interventions - Geriatric special care unit. Registered nurses/assistants trained for project. Emphasis on maximis-
ing patient independence. Multidisciplinary team meeting twice weekly. Early discharge planning and
home visit 3 weeks after discharge. 
- Exercise intervention: patients wear their own clothes, dine in a communal area and participate in an
exercise program. Supervised by nursing sta� and family. Role of the physiotherapist and occupational
therapist not clearly defined.

Outcomes - Discharge destination, mortality, complications during hospitalisation, length and cost of hospital
stay, use of physical or chemical restraints. 
- Time of outcome measure assessment: hospital discharge.

Notes - Language: English 
- PEDro score: 5 
- Additional information from authors: no. Attempted to contact authors regarding inconsistent sam-
ple sizes reported in tables but unable to locate, possibly due to paper having been published 20+ years
ago. The authors reported the trial to be continuing but no further publications were identified. 
- Authors conclusions: " the preliminary outcomes themselves are encouraging; they suggest that high-
quality hospital care can be delivered to the elderly for less money."

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk D - Not used

Collard (C) 1985  (Continued)

 
 

Methods - RCT of a geriatric special care unit compared to a traditional medical or surgical ward. 
- randomisation: "the hospital admissions office randomly assigned eligible patients." 
- Setting: USA, acute hospital. 
- Funding: not stated.

Participants - 424 medical/surgical patients (123 treatment, 301 control). 
- Mean age 79 years, 65% female, 9% resided in a nursing home prior to admission. 
- Inclusion criteria: aged at least 65 years, predicted length of stay of greater than 48 hours, under the
care of a participating physician. 
- Exclusion criteria: nil reported 
- Major diagnostic categories (ordered from most common): Respiratory, cardiac, fractures, cere-
brovascular, bowel/intestinal, metastatic malignancies and neurological.

Interventions - Geriatric special care unit. Registered nurses/assistants trained for project. Emphasis on maximis-
ing patient independence. Multidisciplinary team meeting twice weekly. Early discharge planning and
home visit 3 weeks after discharge. 
- Exercise: patients wear their own clothes, dine in a communal area and participate in an exercise pro-
gram. Supervised by nursing sta� and family. Role of the physiotherapist and occupational therapist
not clearly defined.

Collard (S) 1985 
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Outcomes - Discharge destination, mortality, complications during hospitalisation, length and cost of hospital
stay, use of physical or chemical restraints. 
- Time of outcome measure assessment: hospital discharge.

Notes - Language: English 
- PEDro score: 5 
- Additional information from authors: no. Attempted to contact authors regarding inconsistent sam-
ple sizes reported in tables but unable to locate, possibly due to paper having been published 20+ years
ago. 
The authors reported the trial to be continuing but no further publications were identified. 
- Authors conclusions: " the preliminary outcomes themselves are encouraging; they suggest that high-
quality hospital care can be delivered to the elderly for less money."

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk D - Not used

Collard (S) 1985  (Continued)

 
 

Methods - RCT of an acute care elders unit (ACE) compared to usual care units. 
- randomised using computer generated random numbers 
- Setting: USA, community teaching hospital. 
- Funding: Summa Health System Foundation.

Participants - 1531 of 6609 eligible patients. 
- Mean age 80 years, 60% female, none from institutions. 
- Inclusion criteria: community dwelling persons aged 70 or older admitted to a medicine or family
practice service. 
- Exclusion criteria: transferred from a nursing facility or another hospital, required specialty unit ad-
mission, were admitted electively, had a length of stay of less than 2 days or had been previously en-
rolled in the study. 
Reason for admission: acute dyspnoea or pulmonary problem (24.1%), change in mental status or neu-
rological abnormality (20.1%), gastrointestinal (18.75%), fever, pneumonia or infection (13.98%), dia-
betes mellitus, failure to thrive or other problem (11.56%), congestive heart failure, chest pain or car-
diac problem (11.50%).

Interventions - Multidisciplinary ACE unit. Specially designed environment, patient centred care, nursing care plans
for prevention of functional decline, rehabilitation, patient discharge to home and review of medical
care to prevent iatrogenic illness. Daily team rounds. 
Exercise: 3 times per day walk or stand. Daily ambulation to activity room for exercises and meals. En-
couraged by sta�. Patient or caregivers taught exercises.

Outcomes - Function (ADL and IADL), mobility, mortality, discharge destination, hospital costs and LOS, satisfac-
tion and use of at-risk medications. 
- Time of outcome measure assessment: hospital discharge and 1, 3, 6 and 12 months after discharge.

Notes - Language: English 
- PEDro score: 7 
- Additional information from authors: no 
- Author conclusions: "ACE in a community hospital improved the process of care and patient and
provider satisfaction without increasing hospital length of stay or costs."

Risk of bias

Counsell 2000 
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Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Counsell 2000  (Continued)

 
 

Methods - see Landefeld 1995

Participants - see Landefeld 1995

Interventions - see Landefeld 1995

Outcomes -hospital length of stay and costs

Notes - see Landefeld 1995 
- Covinsky et al. provided mean cost and standard deviation data for the trial reported by Landefeld et
al. 
- Covinsky et al. also provided LOS data that included patients that died and was therefore consistent
with other trials for pooling.

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk D - Not used

Covinsky 1997 

 
 

Methods - CCT of additional exercise intervention compared to usual care. 
-Consecutive eligible patients admitted to one of two similar wards based on bed availability. The in-
tervention ward was determined by a coin toss prior to commencement of the trial. 
- Setting: Australia, acute public hospital. 
-Funding: Department of Medicine, Northern Health.

Participants - 236 of 251 eligible patients (110 intervention, 126 usual care). 
- Mean age 79 years, 55% female, 10% from hostel. 
- Inclusion: general medical patients aged 65 or older, were admitted to either of the two general med-
ical wards and were assessed within 48 hours of admission. 
- Exclusion: admitted to hospital from a nursing home, were assessed to be nursing home level of care
or palliative care, had suffered a stroke or a condition for which mobilisation was contraindicated (e.g.
deep vein thrombosis or fracture), were too medically unwell to ambulate or exercise or were readmit-
ted during the data collection period and had previously participated in the study. 
Primary Diagnosis: Respiratory (30.9%), circulatory (20.8%), digestive (8.5%), genitourinary (6.8%) and
other (33%).

Interventions - Exercise only intervention 
-Exercise intervention was in addition to usual care physiotherapy. 
- Individually tailored exercise intervention program prescribed by a physiotherapist and supervised
by an allied health assistant. One of 4 levels of exercise program. Individually tailored. Twice per day
walking and exercise program. Maximum of 10 repetitions of each exercise, 20-30 minutes duration.

Outcomes - Functional status (Barthel Index, Timed Up and Go and Functional Ambulation Classification), adverse
events in hospital (mortality, falls, admission to the intensive care unit), discharge destination from
hospital, hospital length of stay and readmission within 28 days of discharge. 
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- Time of outcome assessment: hospital discharge and 28 days after discharge.

Notes - Language: English 
- PEDro score: 7 
- unpublished dataset. Manuscript is now "in press" 
- Language: English 
- Author conclusions: "This trial did not identify significantly improved outcomes as a result of addi-
tional exercise for acutely hospitalised older medical patients."

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk D - Not used

de Morton 2006  (Continued)

 
 

Methods - RCT of additional exercise intervention compared to usual care. 
- computer generated random numbers (block randomisation). 
- Setting: Australia, acute tertiary public hospital. 
- Funding: Department of General Medicine, Royal Melbourne Hospital.

Participants - 160 of 186 eligible patients (80 in each group). 
- Mean age 82 years, 58% female and 18% from residence other than home prior to admission. 
- Inclusion criteria: aged 65 years or older, admitted with a medical condition to a general medical
ward. 
-Exclusion criteria: admitted from nursing home, received nursing home level of care at home, med-
ically unstable or mobilisation was contra-indicated by the treating medical team, admitted to the
delirium management unit, non weight bearing, not assessed within 48 hours of admission, assessed to
require palliative care, admitted to hospital with a diagnosis known to cause functional impairment or
documented LOS of less than 48 hours. 
Primary Diagnosis: not reported.

Interventions - Exercise only intervention 
-Exercise intervention was in addition to usual care physiotherapy. 
- Individually tailored exercise program during hospitalisation. One of 4 levels of exercise program.
Prescribed by a physiotherapist and supervised by a physiotherapy assistant. Twice per day for 30
mins.

Outcomes - Functional status (Barthel Index and TUG), adverse events (mortality, admission to ICU and falls), dis-
charge destination from hospital, hospital length of stay and readmission within 28 days of discharge. 
- Time of outcome measurement: hospital discharge and 28 days after discharge.

Notes - Language: English 
- PEDro score: 7 
- Unpublished data obtained from authors from manuscript prepared for publication. Manuscript has
now been published. 
- Authors conclusions: "The intervention was effective at improving the function of hospitalised elderly
general medical patients."

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate
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Methods - RCT of an acute care elders (ACE) unit compared to usual care 
- randomised by computer generated numbers 
- Setting: USA, private, non profit teaching hospital. 
- Funding: John A Hartford Foundation, National Institute on Ageing.

Participants - 651 of 1794 eligible patients (327 intervention, 324 usual care). 
- Mean age 80 years, 66% female and 8% from long term institutional care. 
- Inclusion criteria: 70 years or older admitted for general medical care. 
- Exclusion criteria: patients admitted to a specialty unit (eg. intensive care, cardiology-telemetry or
oncology). 
Reason for admission: Gastrointestinal (19.1%, fever, pneumonia or other infection (18.7%), congestive
heart failure (16.4%), acute dyspnoea or other pulmonary problem (16.3%), diabetes mellitus, failure to
thrive or other problem (15.8%), change in mental status or other neurologic abnormality (11.7%).

Interventions - Multidisciplinary ACE unit. Specially designed environment, patient centred care, nursing care plans
for prevention of functional decline, rehabilitation, patient discharge to home and review of medical
care to prevent iatrogenic illness. Daily team rounds. 
Exercise: 3 times per day walk or stand. Daily ambulation to activity room for exercises and meals. En-
couraged by sta�. Patient or caregivers taught exercises.

Outcomes - Function (ADL, IADL and ability to walk), mental status (subscore of MMSE), depression (Geriatric De-
pression Scale), overall health status, discharge destination from hospital, place or residence 3 months
after discharge, acute hospital length and cost of hospital stay. 
- Time of outcome measurement: hospital discharge and 3 months after discharge

Notes - Language: English 
- PEDro score: 5 
- Additional information from authors: No 
- 3 patients assumed to be lost to follow up in the intervention group for change in ADL and mobility
scores. 
- Author conclusions: "Specific changes in the provision of acute hospital care can improve the ability
of a heterogenous group of acutely ill older patients to perform basic activities of daily living."

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk D - Not used

Landefeld 1995 

 
 

Methods - RCT of an exercise program that included a hospital component and a self-administered 1 month
home component. 
- stratified randomisation. 
- Setting: USA, community-based hospital. 
-Funding: John A Hartford Foundation.

Participants - 300 subjects of 2198 eligible patients (151 control, 149 intervention) 
- Mean age 78 years, 60% female and 7% admitted from institution. 
- Inclusion criteria: 70 years or older admitted with a medical or surgical diagnoses. 
- Exclusion criteria: nonambulatory or living in a nursing home prior to admission, had hospital admis-
sion diagnoses known to cause functional impairment, were likely to die within 12 months according to
their primary physician, admitted with primary cardiac diagnoses, could not communicate clearly, had
an admission Diagnostic Related Group average length of stay of less than 5 days. 
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Medical Diagnostic Categories: digestive system (20%), circulatory system (7.3%), hepatobiliary sys-
tem and pancreas (6.3%), male reproductive system (5.3%), skin, subcutaneous tissue or breast (4.7%),
male reproductive system kidney and urinary tract (4.7%), female reproductive system (4.7%) and oth-
er (17.6%).

Interventions - Exercise only intervention 
- Exercise program during hospitalisation and 1 month after hospital discharge. 12 exercises for flexi-
bility and strengthening and a walking program. Prescribed by a physiotherapist and supervised once
per day by a physiotherapy aid and once per day unsupervised in hospital. Unsupervised for 1 month
after discharge. 
- Twice per day in hospital. Exercises 3 times per week at home. 5-10 repetitions. Walking 5-30mins
at an intensity of 60-80% of age adjusted maximum heart rate level and be able to talk while walking.
Methods employed to encourage adherence to exercise after discharge eg. adherence cards and phone
calls.

Outcomes - Function (Functional Independence Measure, Locomotion Scale, frequency of leaving the neighbour-
hood, IADLs, National Health Interview Survey Physical Activity Scale), hospital length of stay, RAND
General Health Scale, mortality. 
- Time of outcome measurement: discharge and 1 month after discharge.

Notes - Language: English 
- PEDro scale: 8 
- only 20% of the intervention group had a high adherence level to the hospital and home exercises. 
- Additional information from authors: No 
- Author conclusions: "An exercise program started during hospitalisation and continued for 1 month
did not shorten length of stay but did improve functional outcome at 1 month."

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Low risk A - Adequate

Siebens 2000  (Continued)

 
 

Methods - A CCT examining the effect of a psychogeriatric intervention group in addition to usual care compared
to usual care. 
- alternating randomisation procedure 
- Setting: The Netherlands, teaching hospital. 
- Funding: not stated.

Participants - 237 patients enrolled (140 treatment group, 97 usual care). 
- Mean age 83 years, 71% female and 28% from an institution. 
- Inclusion criteria: 75 years or older, referred to the department of general medicine. 
- Exclusion criteria: patients admitted for day treatment. 
Main diagnostic groups: Congestive heart failure (41.35%), diabetes or other endocrinological prob-
lems (27.8%), gastrointestinal (18.56%), cancer (12.2%), pneumonia (11.4%) and chronic lung disease
(5.97%).

Interventions - Multidisciplinary joint treatment by a psychogeriatric team leader in addition to usual care. Full time
physiotherapist and additional 3 nurses on intervention ward. Aim to optimise patient function. Weekly
team meetings. 
Exercise: Treatment for preventing functional decline and rehabilitation therapy. Supervised by a
physiotherapist. Assessed daily by the physiotherapist.

Outcomes - Length of stay, SIVIS dependency scales (Help index, Mobility, ADL+ continence), discharge destina-
tion, residence in a long-term care facility 

Slaets 1997 
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- Time of outcome measurement: hospital discharge.

Notes - Language: English. 
- PEDro scale: 4 
- Additional information: No 
- Author conclusions: "By combining elements from a psychiatric and geriatric consultation service
with elements of a unit-driven service, we were able to improve health care for the elderly in our hospi-
tal in a feasible and cost effective way."

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk B - Unclear

Slaets 1997  (Continued)

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Aschwanden 2001 Participants too young

Bariola 1999 No control group

Bogardus 2003 Patients not randomly allocated to group. Prospectively matched intervention and control pairs.

Boyer 1986 Physical exercise intervention not prescribed for all patients in the intervention group

Cohen 2002 Patients not randomised during acute medical exacerbation

Cole 2002 Not a physical exercise intervention program. Encouragement with self care and other personal ac-
tivities provided

Curley 1998 Participants too young

Gayton 1987 Exercise intervention prescribed only if felt appropriate. Exercise not prescribed for all patients in
the intervention group.

Germain 1995 Participants too young. Patients were required to be 60 years of age or older. Mean age of approxi-
mately 80 years but standard deviation not reported.

Harris 1991 Exercise not prescribed for all patients in the intervention group.

Hogan 1987 Physical exercise intervention not prescribed for all patients in the intervention group

Hogan 1990 Physical exercise intervention not prescribed for all patients in the intervention group

Inouye 1993a No control group

Inouye 1993b Patients not randomly allocated to group

Inouye 1999 Patients not randomly allocated to group. Prospective individual matching of patients.

Landefeld 1988 Published abstract only. Unclear if patients randomised within 48 hours of hospital admission. Cor-
respondence with authors has occurred and further information to be obtained.
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Study Reason for exclusion

Landi 1997 Historical control group

Meissner 1989 Physical exercise intervention not prescribed for all patients in the intervention group

Mundy 2003 Participants too young

Nagley 1986 Patients not randomly allocated to group

Nikolaus 1999 Patients not randomised within 3 days of hospital admission

Reuben 1995 Physical exercise intervention not prescribed for all patients in the intervention group

Rizzo 2001 Patients not randomly allocated to group. Prospective patient matching.

Rubenstein 1984a Patients not randomised within 3 days of hospital admission

Rubenstein 1984b Patients not randomised within 3 days of hospital admission

Rubenstein 1995 Patients not randomised within 3 days of hospital admission

Saltvedt 2002 Patients not randomised within 3 days of hospital admission

Wanich 1992 Patients not randomly allocated to group

Yohannes 2003 Participants too young

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Function - multidisciplinary intervention versus usual care

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Maintained or improved ADL scores between
hospital admission and discharge - MDI versus
usual care

3 2271 Risk Ratio (M-H,
Random, 95% CI)

1.05 [0.97, 1.15]

2 Maintained or improved mobility scores be-
tween hospital admission and discharge - MDI
versus usual care

3 2119 Risk Ratio (M-H,
Fixed, 95% CI)

1.02 [0.99, 1.06]

3 Maintained or improved ADL scores between
2 weeks prior to hospital admission and dis-
charge- MDI v usual care

2 2001 Risk Ratio (M-H,
Fixed, 95% CI)

1.07 [1.00, 1.13]
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Analysis 1.1.   Comparison 1 Function - multidisciplinary intervention versus usual care, Outcome 1
Maintained or improved ADL scores between hospital admission and discharge - MDI versus usual care.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Counsell 2000 591/738 586/719 37.61% 0.98[0.93,1.03]

Landefeld 1995 255/303 236/300 32.35% 1.07[0.99,1.15]

Slaets 1997 116/119 79/92 30.04% 1.14[1.04,1.24]

   

Total (95% CI) 1160 1111 100% 1.05[0.97,1.15]

Total events: 962 (Treatment), 901 (Control)  

Heterogeneity: Tau2=0; Chi2=9.35, df=2(P=0.01); I2=78.61%  

Test for overall effect: Z=1.19(P=0.24)  

Favours control 20.5 1.50.7 1 Favours treatment

 
 

Analysis 1.2.   Comparison 1 Function - multidisciplinary intervention versus usual care, Outcome 2
Maintained or improved mobility scores between hospital admission and discharge - MDI versus usual care.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Counsell 2000 567/666 535/644 59.31% 1.02[0.98,1.07]

Landefeld 1995 281/302 273/296 30.06% 1.01[0.96,1.06]

Slaets 1997 119/119 86/92 10.63% 1.07[1.01,1.13]

   

Total (95% CI) 1087 1032 100% 1.02[0.99,1.06]

Total events: 967 (Treatment), 894 (Control)  

Heterogeneity: Tau2=0; Chi2=2.73, df=2(P=0.26); I2=26.82%  

Test for overall effect: Z=1.52(P=0.13)  

Favours control 20.5 1.50.7 1 Favours treatment

 
 

Analysis 1.3.   Comparison 1 Function - multidisciplinary intervention versus usual care, Outcome 3 Maintained
or improved ADL scores between 2 weeks prior to hospital admission and discharge- MDI v usual care.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Counsell 2000 498/714 464/705 71.32% 1.06[0.99,1.14]

Landefeld 1995 207/297 184/285 28.68% 1.08[0.96,1.21]

   

Total (95% CI) 1011 990 100% 1.07[1,1.13]

Total events: 705 (Treatment), 648 (Control)  

Heterogeneity: Tau2=0; Chi2=0.07, df=1(P=0.79); I2=0%  

Test for overall effect: Z=2.04(P=0.04)  

Favours control 20.5 1.50.7 1 Favours treatment
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Comparison 2.   Function - additional exercise only versus usual care

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Change in Barthel Index between hospital
admission and discharge - additional exercise
versus usual care

2 293 Std. Mean Difference
(IV, Fixed, 95% CI)

0.17 [-0.06, 0.40]

2 Change in TUG scores between hospital ad-
mission and discharge - additional exercise
versus usual care

2 188 Mean Difference (IV,
Random, 95% CI)

-2.52 [-5.75, 0.71]

 
 

Analysis 2.1.   Comparison 2 Function - additional exercise only versus usual care, Outcome 1 Change
in Barthel Index between hospital admission and discharge - additional exercise versus usual care.

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

de Morton 2006 80 11.9 (15.9) 87 9.7 (14) 57.02% 0.15[-0.16,0.45]

Jones 2006 63 11 (9.5) 63 9 (10) 42.98% 0.2[-0.15,0.55]

   

Total *** 143   150   100% 0.17[-0.06,0.4]

Heterogeneity: Tau2=0; Chi2=0.06, df=1(P=0.81); I2=0%  

Test for overall effect: Z=1.46(P=0.14)  

Favours control 10.5-1 -0.5 0 Favours treatment

 
 

Analysis 2.2.   Comparison 2 Function - additional exercise only versus usual care, Outcome 2 Change
in TUG scores between hospital admission and discharge - additional exercise versus usual care.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

de Morton 2006 66 -3.4 (2.8) 59 -2.5 (2.8) 50.93% -0.9[-1.88,0.08]

Jones 2006 39 -5.4 (2.6) 24 -1.2 (2.6) 49.07% -4.2[-5.52,-2.88]

   

Total *** 105   83   100% -2.52[-5.75,0.71]

Heterogeneity: Tau2=5.09; Chi2=15.41, df=1(P<0.0001); I2=93.51%  

Test for overall effect: Z=1.53(P=0.13)  

Favours treatment 105-10 -5 0 Favours control

 
 

Comparison 3.   Adverse events - multidisciplinary intervention versus usual care

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Patient mortality during hospitalisation -
MDI versus usual care

6 3552 Risk Ratio (M-H, Ran-
dom, 95% CI)

0.99 [0.59, 1.64]

2 Patient mortality 3 months after hospital
discharge - MDI versus usual care

3 2595 Risk Ratio (M-H, Fixed,
95% CI)

0.99 [0.83, 1.17]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3 Patient complications during hospitalisa-
tion - MDI versus usual care

2 550 Risk Ratio (M-H, Fixed,
95% CI)

0.94 [0.68, 1.29]

 
 

Analysis 3.1.   Comparison 3 Adverse events - multidisciplinary intervention versus
usual care, Outcome 1 Patient mortality during hospitalisation - MDI versus usual care.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Asplund 2000 8/190 6/223 13.62% 1.56[0.55,4.43]

Collard (C) 1985 5/95 9/211 13.25% 1.23[0.42,3.58]

Collard (S) 1985 3/123 30/291 11.86% 0.24[0.07,0.76]

Counsell 2000 21/767 28/764 23.01% 0.75[0.43,1.3]

Landefeld 1995 24/327 24/324 23.3% 0.99[0.57,1.71]

Slaets 1997 18/140 5/97 14.95% 2.49[0.96,6.49]

   

Total (95% CI) 1642 1910 100% 0.99[0.59,1.64]

Total events: 79 (Treatment), 102 (Control)  

Heterogeneity: Tau2=0.21; Chi2=11.3, df=5(P=0.05); I2=55.77%  

Test for overall effect: Z=0.06(P=0.95)  

Favours treatment 100.1 50.2 20.5 1 Favours control

 
 

Analysis 3.2.   Comparison 3 Adverse events - multidisciplinary intervention versus usual
care, Outcome 2 Patient mortality 3 months aLer hospital discharge - MDI versus usual care.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Asplund 2000 21/190 17/223 7.34% 1.45[0.79,2.67]

Counsell 2000 122/767 133/764 62.51% 0.91[0.73,1.14]

Landefeld 1995 66/327 64/324 30.16% 1.02[0.75,1.39]

   

Total (95% CI) 1284 1311 100% 0.99[0.83,1.17]

Total events: 209 (Treatment), 214 (Control)  

Heterogeneity: Tau2=0; Chi2=2.03, df=2(P=0.36); I2=1.54%  

Test for overall effect: Z=0.16(P=0.87)  

Favours treatment 50.2 20.5 1 Favours control

 
 

Analysis 3.3.   Comparison 3 Adverse events - multidisciplinary intervention versus usual
care, Outcome 3 Patient complications during hospitalisation - MDI versus usual care.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Collard (C) 1985 20/62 40/111 49.25% 0.9[0.58,1.39]

Collard (S) 1985 21/116 48/261 50.75% 0.98[0.62,1.57]

Favours treatment 50.2 20.5 1 Favours control
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

   

Total (95% CI) 178 372 100% 0.94[0.68,1.29]

Total events: 41 (Treatment), 88 (Control)  

Heterogeneity: Tau2=0; Chi2=0.09, df=1(P=0.77); I2=0%  

Test for overall effect: Z=0.38(P=0.71)  

Favours treatment 50.2 20.5 1 Favours control

 
 

Comparison 4.   Adverse events - additional exercise versus usual care

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Patient mortality during hospitalisation -
additional exercise versus usual care

3 696 Risk Ratio (M-H, Fixed,
95% CI)

1.98 [0.64, 6.18]

2 Admission to the Intensive Care Unit (ICU) -
additional exercise versus usual care

2 396 Risk Ratio (M-H, Ran-
dom, 95% CI)

1.06 [0.04, 30.44]

3 Falls during hospitalisation - additional ex-
ercise versus usual care

2 384 Risk Ratio (M-H, Fixed,
95% CI)

1.12 [0.40, 3.15]

 
 

Analysis 4.1.   Comparison 4 Adverse events - additional exercise versus usual care,
Outcome 1 Patient mortality during hospitalisation - additional exercise versus usual care.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

de Morton 2006 2/110 2/126 42.75% 1.15[0.16,8]

Jones 2006 4/80 2/80 45.86% 2[0.38,10.61]

Siebens 2000 2/149 0/151 11.39% 5.07[0.25,104.65]

   

Total (95% CI) 339 357 100% 1.98[0.64,6.18]

Total events: 8 (Treatment), 4 (Control)  

Heterogeneity: Tau2=0; Chi2=0.68, df=2(P=0.71); I2=0%  

Test for overall effect: Z=1.18(P=0.24)  

Favours treatment 1000.01 100.1 1 Favours control

 
 

Analysis 4.2.   Comparison 4 Adverse events - additional exercise versus usual care, Outcome
2 Admission to the Intensive Care Unit (ICU) - additional exercise versus usual care.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

de Morton 2006 0/110 3/126 45.38% 0.16[0.01,3.13]

Jones 2006 5/80 1/80 54.62% 5[0.6,41.85]

   

Total (95% CI) 190 206 100% 1.06[0.04,30.44]

Favours intervention 100.1 50.2 20.5 1 Favours control
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Total events: 5 (Treatment), 4 (Control)  

Heterogeneity: Tau2=4.2; Chi2=3.44, df=1(P=0.06); I2=70.93%  

Test for overall effect: Z=0.03(P=0.97)  

Favours intervention 100.1 50.2 20.5 1 Favours control

 
 

Analysis 4.3.   Comparison 4 Adverse events - additional exercise versus usual care,
Outcome 3 Falls during hospitalisation - additional exercise versus usual care.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

de Morton 2006 3/110 5/126 70.84% 0.69[0.17,2.81]

Jones 2006 4/71 2/77 29.16% 2.17[0.41,11.48]

   

Total (95% CI) 181 203 100% 1.12[0.4,3.15]

Total events: 7 (Treatment), 7 (Control)  

Heterogeneity: Tau2=0; Chi2=1.07, df=1(P=0.3); I2=6.2%  

Test for overall effect: Z=0.21(P=0.83)  

Favours intervention 100.1 50.2 20.5 1 Favours control

 
 

Comparison 5.   Hospital outcomes - multidisciplinary intervention versus usual care

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Discharge to preadmission resi-
dence/home from hospital - MDI versus
usual care

4 1675 Risk Ratio (M-H, Fixed,
95% CI)

1.08 [1.03, 1.14]

2 Acute hospital length of stay - MDI versus
usual care

6 3478 Mean Difference (IV, Ran-
dom, 95% CI)

-1.08 [-1.93,
-0.22]

3 Cost of acute hospital stay - MDI versus
usual care

5 3241 Mean Difference (IV,
Fixed, 95% CI)

-278.65 [-491.85,
-65.44]

 
 

Analysis 5.1.   Comparison 5 Hospital outcomes - multidisciplinary intervention versus usual care,
Outcome 1 Discharge to preadmission residence/home from hospital - MDI versus usual care.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Asplund 2000 152/182 166/217 25.33% 1.09[0.99,1.2]

Collard (C) 1985 66/90 136/202 14.02% 1.09[0.93,1.27]

Collard (S) 1985 96/120 204/261 21.49% 1.02[0.92,1.14]

Landefeld 1995 260/303 233/300 39.16% 1.1[1.02,1.19]

   

Total (95% CI) 695 980 100% 1.08[1.03,1.14]

Favours control 20.5 1.50.7 1 Favours treatment
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Total events: 574 (Treatment), 739 (Control)  

Heterogeneity: Tau2=0; Chi2=1.31, df=3(P=0.73); I2=0%  

Test for overall effect: Z=3.06(P=0)  

Favours control 20.5 1.50.7 1 Favours treatment

 
 

Analysis 5.2.   Comparison 5 Hospital outcomes - multidisciplinary intervention
versus usual care, Outcome 2 Acute hospital length of stay - MDI versus usual care.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Asplund 2000 190 5.9 (5.7) 223 7.3 (5.7) 23.87% -1.4[-2.5,-0.3]

Collard (C) 1985 95 11.8 (11.8) 176 12.4 (12.4) 6.77% -0.64[-3.63,2.35]

Collard (S) 1985 123 8.7 (8.7) 301 10.8 (10.8) 12.78% -2.1[-4.06,-0.14]

Counsell 2000 746 6.1 (6.1) 736 6.3 (6.3) 32.3% -0.2[-0.83,0.43]

Landefeld 1995 327 7.5 (8.4) 324 8.4 (8.4) 20.72% -0.9[-2.19,0.39]

Slaets 1997 140 19.7 (16.7) 97 24.8 (16.7) 3.55% -5.1[-9.43,-0.77]

   

Total *** 1621   1857   100% -1.08[-1.93,-0.22]

Heterogeneity: Tau2=0.49; Chi2=9.98, df=5(P=0.08); I2=49.9%  

Test for overall effect: Z=2.47(P=0.01)  

Favours treatment 105-10 -5 0 Favours control

 
 

Analysis 5.3.   Comparison 5 Hospital outcomes - multidisciplinary intervention
versus usual care, Outcome 3 Cost of acute hospital stay - MDI versus usual care.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Asplund 2000 190 1367
(1329.1)

223 1620.3
(1253.2)

72.42% -253.3[-503.84,-2.76]

Collard (C) 1985 95 4015.2
(4015.2)

176 4545.1
(4545.1)

4.12% -529.96[-1580.1,520.18]

Collard (S) 1985 123 3591.4
(3591.4)

301 4155.5
(4155.5)

7.29% -564.12[-1353.56,225.32]

Counsell 2000 746 5640 (5640) 736 5754 (5754) 13.5% -114[-694.18,466.18]

Landefeld 1995 327 6608 (8504) 324 7240 (8504) 2.66% -632[-1938.52,674.52]

   

Total *** 1481   1760   100% -278.65[-491.85,-65.44]

Heterogeneity: Tau2=0; Chi2=1.35, df=4(P=0.85); I2=0%  

Test for overall effect: Z=2.56(P=0.01)  

Favours treatment 1000500-1000 -500 0 Favours control
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Comparison 6.   Hospital outcomes - additional exercise versus usual care

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Discharge to preadmission residence/home
from hospital - additional exercise versus usu-
al care

2 380 Risk Ratio (M-H, Ran-
dom, 95% CI)

1.15 [0.80, 1.66]

2 Acute hospital length of stay - additional ex-
ercise versus usual care

3 680 Mean Difference (IV,
Random, 95% CI)

0.01 [-1.23, 1.26]

3 Total (acute plus subacute) hospital length
of stay- additional exercise versus usual care

2 380 Mean Difference (IV,
Random, 95% CI)

-0.70 [-2.58, 1.17]

 
 

Analysis 6.1.   Comparison 6 Hospital outcomes - additional exercise versus usual care, Outcome 1
Discharge to preadmission residence/home from hospital - additional exercise versus usual care.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

de Morton 2006 85/108 98/124 57.67% 1[0.87,1.14]

Jones 2006 43/71 33/77 42.33% 1.41[1.03,1.94]

   

Total (95% CI) 179 201 100% 1.15[0.8,1.66]

Total events: 128 (Treatment), 131 (Control)  

Heterogeneity: Tau2=0.06; Chi2=4.57, df=1(P=0.03); I2=78.14%  

Test for overall effect: Z=0.77(P=0.44)  

Favours control 100.1 50.2 20.5 1 Favours treatment

 
 

Analysis 6.2.   Comparison 6 Hospital outcomes - additional exercise versus usual
care, Outcome 2 Acute hospital length of stay - additional exercise versus usual care.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

de Morton 2006 108 5 (3.4) 124 6 (3.3) 37.76% -1[-1.87,-0.13]

Jones 2006 71 8 (3) 77 8 (3) 36.11% 0[-0.97,0.97]

Siebens 2000 149 12 (7.1) 151 10.5 (7.1) 26.13% 1.5[-0.11,3.11]

   

Total *** 328   352   100% 0.01[-1.23,1.26]

Heterogeneity: Tau2=0.88; Chi2=7.69, df=2(P=0.02); I2=74.01%  

Test for overall effect: Z=0.02(P=0.98)  

Favours treatment 105-10 -5 0 Favours control
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Analysis 6.3.   Comparison 6 Hospital outcomes - additional exercise versus usual care, Outcome
3 Total (acute plus subacute) hospital length of stay- additional exercise versus usual care.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

de Morton 2006 108 6 (4.5) 124 6 (4.4) 64.76% 0[-1.15,1.15]

Jones 2006 71 9 (7.5) 77 11 (7.5) 35.24% -2[-4.42,0.42]

   

Total *** 179   201   100% -0.7[-2.58,1.17]

Heterogeneity: Tau2=1.07; Chi2=2.14, df=1(P=0.14); I2=53.38%  

Test for overall effect: Z=0.74(P=0.46)  

Favours treatment 105-10 -5 0 Favours control
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2

A D D I T I O N A L   T A B L E S

Outcome Comparison #patients
(#trials)

Control
event rate

ARD (95%CI),
%

Wt Rel %
change

NNT (95%
CI)

Statistically sig Quality of
evidence

Maintain or improve ADL
scores between admission
and discharge

MDI v UC - function 2271 (3) 901/1111
(82.0%)

0.05 (-0.03,
0.12) , 5%

5% (I) NA Not statistically
significant

Silver

Maintain or improve mobili-
ty scores between admission
and discharge

MDI v UC - function 2119 (3) 894/1032
(86.6%)

0.03 (0.00, 0.06),
3%

3% (I) NA Not statistically
significant

Silver

Maintain or improve ADL
scores between 2 weeks prior
to hospital admission and dis-
charge

MDI v UC - function 2001 (2) 648/990
(65.5%)

0.04 (0.00, 0.04),
4%

7% (I) NA Not statistically
significant

Silver

Mortality during hospitalisa-
tion

MDI v UC - adverse
events

3552 (6) 102/1910
(5.3%)

0.00 (-0.03,
0.03), 0%

1% (I) NA Not statistically
significant

Silver

Mortality 3 months after hos-
pital discharge

MDI v UC - adverse
events

2595 (3) 214/1311
(16.3%)

0.00 (-0.03,
0.03), 0%

1% (I) NA Not statistically
significant

Silver

Complications during hospi-
talisation

MDI v UC - adverse
events

550 (2) 88/372
(23.7%)

-0.01 (-0.09,
0.06), -1%

6% (I) NA Not statistically
significant

Silver

Mortality during hospitalisa-
tion

Exercise only ver-
sus UC - adverse
events

696 (3) 4/357 (1.1%) 0.01 (-0.01,
0.03), 1%

98% (W) NA Not statistically
significant

Silver

Admission to ICU during hos-
pitalisation

Exercise only ver-
sus UC - adverse
events

396 (2) 4/206 (1.9%) 0.01 (-0.07,
0.09), 1%

6% (W) NA Not statistically
significant

Silver

Falls during hospitalisation Exercise only ver-
sus UC - adverse
events

384 (2) 7/203 (3.5%) 0.00 (-0.04,
0.04), 0%

12% (W) NA Not statistically
significant

Silver

Discharge to preadmission
residence/home

MDI v UC - hospital
outcomes

1675 (4) 739/980
(75.4%)

0.06 (0.02, 0.10),
6%, 6 more pa-
tients out of 100

8% (I) 16 (11, 43) Statistically sig-
nificant

Silver

Table 1.   Clinical relevance table for dichtomous outcomes 
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3
3

Discharge to preadmisison
residence/home

Exercise only ver-
sus UC - hospital
outcomes

380 (2) 131/201
(65.2%)

0.08 (-0.10,
0.26), 8%

15% (I) NA Not statistically
significant

Silver

Legend: ADL=activities of dai-
ly living; ICU=intensive care
unit

MDI=multidiscipli-
nary intervention;
UC=usual care

    ARD=absolute
risk difference

Wt
Rel=weight-
ed relative
change

NNT=num-
ber needed
to treat

sig=significant  

Table 1.   Clinical relevance table for dichtomous outcomes  (Continued)

 
 

Outcome (scale) #patients
(#trials)

Control base-
line m

Wt absolute
change

Relative %
change

NNT Statistical sig Quality of ev-
idence

Change in TUG score (seconds)- additional
exercise versus usual care

188 (2) 20.59 (de Mor-
ton et al.)

-2.52 seconds 2.52/20.59 =
0.12 = 12%

NA Not statistically
significant

Silver

Acute hospital LOS - MDI versus usual care 3478 (6) 6.3 days (Coun-
sell et al.)

-1.08 days 1.08/6.3 = 0.17
= 17%

16 Significant Silver

Cost of acute hospital stay - MDI versus usu-
al care

3241 (5) 0 -$278.65 NA 26 Significant Silver

Acute hospital LOS - additional exercise ver-
sus usual care

680 (3) 6.0 (de Morton
et al.)

0.01 0.01/6.0 =
0.002 =0.2%

NA Not statistically
significant

Silver

Total LOS (acute plus subacute)- additional
exercise versus usual care

380 (2) 6.0 (de Morton
et al.)

-0.70 days 0.70/6.0 = 0.12
= 12%

NA Not statistically
significant

Silver

Legend: TUG=timed up and go test;
LOS=length of stay; MDI=multidisciplinary
intervention

  m=mean Wt=weighted   NNT=num-
ber needed to
treat

sig=signficant  

Table 2.   Clinical Relevance Table for continuous outcomes (using the same scale) 

 
 

Outcome (scale) # patients
(#trials)

Control base-
line m

Wt absolute change Relative %
change

NNT Statistical sig Quality of ev-
idence

Table 3.   Clinical Relevance Table for continuous outcomes (using di7erent scale) 
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3
4

Barthel Index (original and mod-
ified versions, scale range 0-100)
- additional exercise versus usual
care

293 (2) 68.09 (de Mor-
ton et al.)

0.17 x 26.08 = 4.43. This rep-
resents 4.45 more points on
a 100 point Barthel Index
scale.

4.43/68.09 =
0.06 = 6%

NA Not statistically
significant

Silver

Legend:   m=mean wt=weighted   NNT=num-
ber needed to
treat

sig=significant  

Table 3.   Clinical Relevance Table for continuous outcomes (using di7erent scale)  (Continued)
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