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ABSTRACT

Background

Approximately 30% of hospitalised older adults experience hospital-associated functional decline. Exercise interventions that promote
in-hospital activity may prevent deconditioning and thereby maintain physical function during hospitalisation. This is an update of a
Cochrane Review first published in 2007.

Objectives

To evaluate the benefits and harms of exercise interventions for acutely hospitalised older medical inpatients on functional ability, quality
of life (QoL), participant global assessment of success and adverse events compared to usual care or a sham-control intervention.

Search methods

We used standard, extensive Cochrane search methods. The latest search date was May 2021.

Selection criteria

We included randomised or quasi-randomised controlled trials evaluating an in-hospital exercise intervention in people aged 65 years or
older admitted to hospital with a general medical condition. We excluded people admitted for elective reasons or surgery.

Data collection and analysis

We used standard Cochrane methods. Our major outcomes were 1. independence with activities of daily living; 2. functional mobility;
3. new incidence of delirium during hospitalisation; 4. QoL; 5. number of falls during hospitalisation; 6. medical deterioration
during hospitalisation and 7. participant global assessment of success. Our minor outcomes were 8. death during hospitalisation; 9.
musculoskeletal injuries during hospitalisation; 10. hospital length of stay; 11. new institutionalisation at hospital discharge; 12. hospital
readmission and 13. walking performance. We used GRADE to assess certainty of evidence for each major outcome.

We categorised exercise interventions as: rehabilitation-related activities (interventions designed to increase physical activity or functional
recovery, but did not follow a specified exercise protocol); structured exercise (interventions that included an exercise intervention
protocol but did not include progressive resistance training); and progressive resistance exercise (interventions that included an element
of progressive resistance training).

Exercise for acutely hospitalised older medical patients (Review) 1
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


mailto:ph492@cam.ac.uk
https://doi.org/10.1002%2F14651858.CD005955.pub3

: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Main results

We included 24 studies (nine rehabilitation-related activity interventions, six structured exercise interventions and nine progressive
resistance exercise interventions) with 7511 participants. All studies compared exercise interventions to usual care; two studies, in addition
to usual care, used sham interventions. Mean ages ranged from 73 to 88 years, and 58% of participants were women.

Several studies were at high risk of bias. The most common domain assessed at high risk of bias was measurement of the outcome, and
five studies (21%) were at high risk of bias arising from the randomisation process.

Exercise may have no clinically important effect on independence in activities of daily living at discharge from hospital compared
to controls (16 studies, 5174 participants; low-certainty evidence). Five studies used the Barthel Index (scale: 0 to 100, higher scores
representing greater independence). Mean scores at discharge in the control groups ranged from 42 to 96 points, and independence in
activities of daily living was 1.8 points better (0.43 worse to 4.12 better) with exercise compared to controls. The minimally clinicalimportant
difference (MCID) is estimated to be 11 points.

We are uncertain regarding the effect of exercise on functional mobility at discharge from the hospital compared to controls (8 studies,
2369 participants; very low-certainty evidence). Three studies used the Short Physical Performance Battery (SPPB) (scale: 0 to 12, higher
scores representing better function) to measure functional mobility. Mean scores at discharge in the control groups ranged from 3.7 to 4.9
points on the SPPB, and the estimated effect of the exercise interventions was 0.78 points better (0.02 worse to 1.57 better). A change of
1 point on the SPPB represents an MCID.

We are uncertain regarding the effect of exercise on the incidence of delirium during hospitalisation compared to controls (7 trials, 2088
participants; very low-certainty evidence). The incidence of delirium during hospitalisation was 88/1091 (81 per 1000) in the control group
compared with 70/997 (73 per 1000; range 47 to 114) in the exercise group (RR 0.90, 95% CI 0.58 to 1.41).

Exercise interventions may resultin a small clinically unimportantimprovementin QoL at discharge from the hospital compared to controls
(4 studies, 875 participants; low-certainty evidence). Mean QoL on the EuroQol 5 Dimensions (EQ-5D) visual analogue scale (VAS) (scale: 0
to 100, higher scores representing better QoL) ranged between 48.9 and 64.7 in the control group at discharge from the hospital, and QoL
was 6.04 points better (0.9 better to 11.18 better) with exercise. A change of 10 points on the EQ-5D VAS represents an MCID.

No studies measured participant global assessment of success.

Exercise interventions did not affect the risk of falls during hospitalisation (moderate-certainty evidence). The incidence of falls was 31/899
(34 per 1000) in the control group compared with 31/888 (34 per 1000; range 20 to 57) in the exercise group (RR 0.99, 95% Cl 0.59 to 1.65).

We are uncertain regarding the effect of exercise on the incidence of medical deterioration during hospitalisation (very low-certainty
evidence). The incidence of medical deterioration in the control group was 101/1417 (71 per 1000) compared with 96/1313 (73 per 1000;
range 44 to 120) in the exercise group (RR 1.02, 95% CI 0.62 to 1.68).

Subgroup analyses by different intervention categories and by the use of a sham intervention were not meaningfully different from the
main analyses.

Authors' conclusions

Exercise may make little difference to independence in activities of daily living or QoL, but probably does not result in more falls in older
medical inpatients. We are uncertain about the effect of exercise on functional mobility, incidence of delirium and medical deterioration.
Certainty of evidence was limited by risk of bias and inconsistency. Future primary research on the effect of exercise on acute hospitalisation
could focus on more consistent and uniform reporting of participant's characteristics including their baseline level of functional ability, as
well as exercise dose, intensity and adherence that may provide an insight into the reasons for the observed inconsistencies in findings.

PLAIN LANGUAGE SUMMARY

Exercise for older patients during unplanned hospital stays
Key messages

There may be a benefit in some exercise treatments for older adults during an unplanned hospital stay, but we cannot be certain. Exercise
interventions probably do not cause harm; we found no increase in the risk of falling for older adults when they were in hospital.

What is the problem?

Older adults often lose the ability to carry out their usual day-to-day activities following an unplanned hospital admission. One reason for
thisis that people are less active in hospital than they would normally be at home when well. Being inactive in hospital may also contribute
to other problems, such as a greater risk of becoming confused, difficulty moving about and a reduced quality of life when discharged
from hospital.

Exercise for acutely hospitalised older medical patients (Review) 2
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What did we want to find out?

Does helping older people to exercise whilst in hospitalimprove their recovery and ability to manage their usual day-to-day activities when
they are discharged?

What did we do?

We searched medical databases for studies that compared exercise programmes to usual care (with or without a sham (fake) intervention).
Usual care was the treatment that would normally be given to patients who were not part of the research studies. Two studies used sham
interventions in addition to usual care. The sham interventions were not designed to impact the patients' recovery, but to add a level of
trustworthiness to the research studies.

What did we find?

We found 24 studies with 7511 participants, of whom 58% were women. The average ages of participants in the studies ranged from 73 to
88 years. Thirteen studies were from Europe, six from Oceania, four from North America and one from South America. Participants were
admitted to hospital with a wide range of illnesses or medical conditions such as infections, heart failure, kidney failure, bleeding in the
stomach or gut, and vertigo.

The types of exercise treatments and the amount of exercise that people were asked to do varied considerably. Nine studies classified the
exercise treatment as rehabilitation-related activities (treatments designed to increase physical activity, but that did not follow a specific
exercise programme). Six studies consisted of structured exercise (a specific exercise programme that every person in the treatment group
performed). The exercise may have varied depending on the individual person's ability, but the treatment did not involve progressive
strength training. With progressive strength training people exercise their muscles against some type of resistance that is progressively
increased as their strength improves. Nine studies provided an element of progressive resistance training.

Main findings

Exercise programmes may result in little to no difference compared to usual care in people's ability to carry out usual day-to-day activities
(scoring 1.8% better, ranging from 0.43% worse to 4.12% better).

Compared to usual care (with or without sham treatments), exercise treatment resulted in 6.5% better (0.2% better to 13.1% better) scores
in the ability to walk and move around. However, due to the quality of evidence we are very uncertain as to the true effect of exercise
programmes.

Ten per cent fewer people (42% fewer to 41% more) who received exercise programmes compared to those who received usual care
experienced new confusion during hospitalisation, but we are uncertain about the results.

No studies measured whether the people who took part in the research thought that the exercise treatment was successful.

Exercise programmes may not clinically improve quality of life at discharge from hospital compared to usual care (6.0% better, ranging
from 0.9% better to 15.5% better).

Exercise programmes probably make little difference to the number of people who fall during hospitalisation compared to usual care (1%
fewer people, ranging from 41% fewer to 65% more).

Two per cent more people (38% fewer to 68% more) who received exercise programmes became more unwell during hospitalisation
compared to those who received usual care. However, due to the quality of evidence, we are very uncertain as to the true effect of exercise
programmes.

We remain uncertain if any particular type of exercise provides more benefit than another.
What are the limitations of the evidence?

The quality of evidence was generally low or very low for most of the outcomes that we included in this review. Some studies were designed
in a way that reduced the trustworthiness of their results, but there were also important differences between the findings of different
studies and much uncertainty as to the true effect of the exercise treatments.

How up to date is the evidence?

This Cochrane Review is current to May 2021.

Exercise for acutely hospitalised older medical patients (Review) 3
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SUMMARY OF FINDINGS

Summary of findings 1. Summary of findings table - Exercise interventions compared to usual care with or without sham interventions for acutely
hospitalised older medical patients

Exercise interventions compared to usual care with or without sham interventions for acutely hospitalised older medical patients

Patient or population: acutely hospitalised medical patients
Setting: acute hospital wards

Intervention: exercise interventions
Comparison: usual care + sham interventions
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Outcomes Anticipated absolute effects” (95% Cl)  Relative effect  Ne of partici- Certainty of Comments
(95% Cl) pants the evidence

Risk with usual care  Risk with exer- (studies) (GRADE)

* sham interven- cise interven-

tions tions
Functional ability: inde- The mean function- MD 1.8 points - 5174 BDOO Exercise interventions may result in lit-
pendence with activities al ability: indepen- on the Barthel (16 RCTs) Low&.d tle to no difference in independence
of daily living at discharge  dence with activities  Index higher with activities of daily living at discharge
from hospital of daily living at dis- (0.43 lower to from hospital (SMD 0.09, 95% CI -0.02
assessed with: Barthel charge from hospital  4.12 higher)b t0 0.19). A change of 11 points on the
Index (higher scores = ranged from 42 to 96 Barthel Index is thought to represent
greater independence) points on the Barthel a minimally clinically important differ-
Scale from: 0 to 100 Indexa ence (MCID).
Functional ability: func- The mean function- MD 0.78 points - 2369 OO The evidence is very uncertain about
tional mobility at dis- al ability: function- on the Short (8 RCTs) Very lowfg the effect of exercise on functional mo-
charge from hospital al mobility at dis- Physical Per- bility at discharge from hospital (SMD
assessed with: Short Phys-  charge from hospi- formance Bat- 0.28,95% Cl -0.01 to 0.56). A change of
ical Performance Battery tal ranged from 3.7 tery higher 1.0 points on the Short Physical Perfor-
(higher scores = greater to 4.9 points on the (0.02 lower to mance Battery is thought to represent
function) Short Physical Per- 1.57 higher) an MCID.
Scale from: 0 to 12 formance Battery €
Functional ability: new in- 81 per 1000 73 per 1000 RR 0.90 2088 @000 The evidence suggests that exercise
cidence of delirium during (47 to 114) (0.58t01.41) (7 RCTs) Very lowh;i] results in little to no difference in inci-
hospitalisation dence of delirium during hospitalisa-

tion.

Quality of life at discharge ~ The mean quality of MD 6.04 points - 875 DO Exercise interventions may resultin a
from hospital life at discharge from  on the EQ-5D (4 RCTs) Lowk small clinically unimportant improve-

hospital ranged from  VAS higher ment in quality of life at discharge from
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assessed with: EuroQol

5 Dimensions (EQ-5D) vi-
sual analogue scale (VAS)
(higher scores = better
quality of life)

Scale from: 0 to 100

48.7 to 64.7 points
on the EQ-5D VAS

(0.9 higher to
11.18 higher)

hospital. A change of 10 points on the
EQ-5D VAS is thought to represent a
MCID.
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Falls during hospitalisa- 34 per 1000 34 per 1000 RR0.99 1787 BP0 Exercise interventions probably result in

tion (20 to 57) (0.59 to 1.65) (9 RCTs) Moderatel little to no difference in falls during hos-
pitalisation.

Medical deterioration dur- 71 per 1000 73 per 1000 RR 1.02 2730 B0 Exercise interventions may have no ef-

ing hospitalisation (44 to 120) (0.62t0 1.68) (11 RCTs) Very lowm;n,o fect on medical deterioration during
hospitalisation.

Participant global assess- Not pooled Not pooled Not pooled (0 studies) - No studies reported participant global

ment of success assessment of success.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% ClI).

Cl: confidence interval; MD: mean difference; OR: odds ratio; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

See interactive version of this table: https://gdt.gradepro.org/presentations/#/isof/isof_question_revman_web_423027971375700878.

d Range based on the seven studies that measured activities of daily living using a Barthel Index (range 0-100).

b Standardised mean difference (SMD) was re-expressed as the MD, by multiplying the SMD and associated 95% Cls by the estimated standard deviation (SD) of measurements
in the intervention group at discharge. This estimate of the SD was obtained by calculating a weighted mean of measurements taken across all intervention groups of all studies
that used the instrument.

¢ Risk of bias: sensitivity analysis removing studies at high risk of bias had no important impact on the effect estimate (SMD 0.18, 95% CI —0.08 to 0.43); however, 11/16 studies
judged at high risk of bias. Downgraded one level.

d Inconsistency: 12 = 66%, 95% prediction interval (PI) for the SMD: -0.25 to 0.42, demonstrating significant uncertainty. Downgraded one level.

e Range based on the three studies that measured mobility using the Short Physical Performance Battery.

fRisk of bias: 6/8 studies assessed at high risk of bias; sensitivity analysis removing studies judged at high risk of bias had an important impact on the effect estimate (SMD 0.53,
95% CI1 0.30 to 0.75), as the estimate of effect represented a clinically important difference. Downgraded one level.

g Inconsistency: 1> = 90%, 95% PI for the SMD: -0.52 to 1.07, demonstrating significant uncertainty. Downgraded two levels.
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h Risk of bias: 4/8 studies assessed at high risk of bias; sensitivity analysis removing studies judged at high risk of bias had an important impact on the effect estimate (RR 0.86,
95% Cl 0.45 to 1.63). Downgraded one level.

i Inconsistency: 12 = 39%, 95% PI for the RR: 0.40 to 2.05 demonstrating significant uncertainty. Downgraded one level.

J Imprecision: due to <200 events, a control event rate of approximately 8% an optimal information size (0IS) is unlikely to have been met (Guyatt and colleagues, 2011). The Cl
included appreciable benefit and harm (i.e. an RR <0.75 or > 1.25). Downgraded one level.

K Inconsistency: I = 70%, 95% PI for the MD: -3.77 to 15.86, demonstrating significant uncertainty. Downgraded two levels.

Uimprecision: due to only 62 events, a control event rate of approximately 2.5% an OIS will not have been met (Guyatt and colleagues, 2011). The Cl included appreciable benefit

and harm (i.e. an RR<0.75 or > 1.25). Downgraded one level.
M |nconsistency: 12 = 51%, 95% PI for the RR: 0.33 to 3.19 representing significant uncertainty. Downgraded one level.
N Imprecision: < 150 events, a control rate of approximately 7% an OIS is unlikely to have been met. Cls represent appreciable harm and benefit. Downgraded one level.

0 Indirectness: outcome varies between studies, i.e. combination of studies that report general medical deterioration (e.g. admission to critical care), studies that report new

incidence of delirium and studies that report both. Downgraded one level.

Summary of findings 2. Summary of findings table - Rehabilitation-related activity interventions compared to usual care with or without sham

interventions for acutely hospitalised older medical patients

Rehabilitation-related activity interventions compared to usual care with or without sham interventions for acutely hospitalised older medical patients

Patient or population: acutely hospitalised older medical patients

Setting: acute hospital wards
Intervention: rehabilitation-related activities
Comparison: usual care + sham interventions

Outcomes Anticipated absolute effects” (95% Relative effect  Ne of partici- Certainty of Comments

cl) (95% CI) pants the evidence

(studies) (GRADE)

Risk with usual Risk with reha-

care  shaminter-  bilitation-re-

ventions lated activities
Functional ability: inde- ~ The mean func- MD 0 pointson - 2838 ®BOO Rehabilitation-related activities may result
pendence with activi- tional ability: in- the Barthel In- (4 RCTs) LowG.d in little to no difference in independence
ties of daily living at dis-  dependence with dex with activities of daily living at discharge
charge from hospital activities of daily (0.12 lower to from hospital (standardised mean differ-
assessed with: Barthel living at discharge 0.13 higher)b ence (SMD) 0.00,95% Cl-0.12t0 0.13). A
Index (higher scores=in-  from hospital was change of 11 points on the Barthel Index is
dependence) 42 points on the thought to represent a minimally clinically
Scale from: 0 to 100 Barthel Indexa important difference (MCID).
Functional ability: func- ~ The mean function- MD 0.14 points - 975 - Included only 1 study categorised as deliv-
tional mobility at dis- al ability: function-  on the Physical (1 study) ering a rehabilitation-related activity inter-
charge from hospital al mobility at dis- Performance vention. The effect of rehabilitation-relat-
assessed with: Physical charge from hospi-  and Mobility ed activities on functional mobility at dis-

Performance and Mobil-

tal was 5 points on

charge from hospital was very uncertain.
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ity Examination (high- the Physical Perfor-  Examination

erscores = greater func-  mance and Mobili-  higher
tion) ty Examination (0.01 higher to
0.27 higher)
Incidence of new delir- 107 per 1000 92 per 1000 RR 0.86 732 lelelo) The evidence was very uncertain with re-
ium during hospitalisa- (32 to 267) (0.30to 2.50) (2 RCTs) Very lowe:f.g gard to the effect of rehabilitation-related

tion activity interventions on incidence of deliri-
um during hospitalisation.

Falls during hospitalisa- 24 per 1000 32 per 1000 RR1.33 250 - Only 1 study categorised as delivering a
tion (7 to 140) (0.30to0 5.84) (1 study) rehabilitation-related activity interven-
tion was included. The effect of rehabilita-
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tion-related activities on falls during hospi-
talisation was very uncertain.
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Quality of life at dis- The mean quality MD 2.2 points - 350 - Only 1 study reported a quality-of-life out-

charge from hospital of life at discharge ~ on the EQ-5D (1 study) come at hospital discharge. The effect of

assessed with: EuroQol from hospital was VAS higher rehabilitation-related activities on the in-

5 Dimensions (EQ-5D) 48.9 points on the (1.9 lowerto 6.3 cidence of delirium during hospitalisation

visual analogue scale EQ-5D VAS higher) was very uncertain.

(VAS) (higher scores =

better quality of life)

Scale from: 0 to 100

Medical deterioration 107 per 1000 92 per 1000 RR 0.86 732 BEOO The evidence was very uncertain with re-

during hospitalisation (32 to 267) (0.30 to 2.50) (2RCTs) Very lowh,i,j gard to the effect of rehabilitation-related
activity interventions on incidence of med-
ical deterioration during hospitalisation.

Participant global as- Not pooled Not pooled Not pooled (0 studies) - No studies reported participant global as-

sessment of success

sessment of success.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: confidence interval; MD: mean difference; OR: odds ratio; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.
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See interactive version of this table: https://gdt.gradepro.org/presentations/#/isof/isof _question_revman_web_423062461138566957.

a Based on the one study that measured activities of daily living using a Barthel Index (range of possible scores 0-100).

b SMD was re-expressed as the MD, by multiplying the SMD and associated 95% Cls by the estimated standard deviation (SD) of measurements in the intervention group at
discharge. This estimate of the SD was obtained by calculating a weighted mean of measurements taken across all intervention groups of all studies that used the instrument.

C Risk of bias: 3/4 studies were at high risk of bias. Downgraded one level.

d Inconsistency: 12 = 40%, 95% prediction interval (PI) for the SMD: -0.11 to 0.22 demonstrating significant uncertainty. Downgraded one level.

e Risk of bias: 1/2 studies were at high risk of bias. Downgraded one level.

fInconsistency: I = 63%, 95% Pl for the RR: 0.17 to 4.40, demonstrating significant uncertainty. Downgraded one level.

& Imprecision: due to only 67 events, a control event rate of approximately 11% an optimal information size (OIS) is unlikely to have been met (Guyatt and colleagues, 2011). The
Cls included no effect, appreciable benefit and appreciable harm (i.e. an RR<0.75 and > 1.25). Downgraded one level.

h Risk of bias: 1/2 studies were at high risk of bias. Downgraded one level.

i Inconsistency: 12 = 63%, 95% PI for the RR: 0.17 to 4.40, demonstrating significant uncertainty. Downgraded one level.

i Imprecision: due to only 67 events, a control event rate of approximately 11% an OIS is unlikely to have been met (Guyatt and colleagues, 2011). The Cls included no effect,
appreciable benefit and appreciable harm (i.e. an RR<0.75 and > 1.25). Downgraded one level.

Summary of findings 3. Summary of findings table - Structured exercise interventions compared to usual care with or without sham interventions
for acutely hospitalised older medical patients

Structured exercise interventions compared to usual care with or without sham interventions for acutely hospitalised older medical patients

Patient or population: acutely hospitalised older medical patients
Setting: acute hospital wards

Intervention: structured exercise interventions

Comparison: usual care + sham interventions

Outcomes Anticipated absolute effects* (95% CI)  Relative effect  Ne of partici- Certainty of Comments
(95% Cl) pants the evidence

Risk with usual Risk with struc- (studies) (GRADE)

care + shaminter- tured exercise

ventions interventions
Functional ability: inde- ~ The mean func- MD 2.6 pointson - 648 ®POO Structured exercise may result in little to
pendence with activi- tional ability: in- the Barthel In- (5RCTs) LowG.d no difference in independence with activ-
ties of daily living at dis- ~ dependence with dex higher ities of daily living at discharge from hos-

charge from hospital activities of dai- (4.45 lower to pital (standardised mean difference (SMD)
assessed with: Barthel ly living at dis- 9.64 higher)b 0.12,95% Cl -0.21 to 0.45). A change of 11
Index (higher scores = charge from hospi- points on the Barthel Index is thought to
greater independence) tal ranged from 55 represent a minimally clinically important
Scale from: 0 to 100 to 56 points on the difference (MCID).

Barthel Index@
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Functional ability: func- ~ The mean function- MD 1.79 unitson - 416 ®000 The evidence was very uncertain with re-

tional mobility at dis- al ability: function-  the Elderly Mo- (2 RCTs) Very lowf:gh gard to the effect of structured exercise

charge from hospital al mobility at dis- bility Scale high- programmes on functional mobility at dis-

assessed with: Elderly charge from hospi-  er charge from hospital (SMD 0.30 95% Cl,

Mobility Scale (higher tal was 14.13 units  (3.44 lower to -0.96, 1.57). A change of 2 points on the El-

scores = greater func- on the Elderly Mo- 7.02 higher)b derly Mobility Scale is thought to repre-

tion) bility Scalee sent an MCID.

Scale from: 0 to 20

Functional ability: new Only 1 study reported the outcome. The 100 - Included only 1 study categorised as deliv-

incidence of delirium study found only 1 incidence of delirium (1 study) ering a structured exercise intervention.

during hospitalisation in the intervention group and 0 in the The effect of structured exercise on the in-

control group. cidence of new delirium during hospitali-

sation was very uncertain.

Quality of life at dis- The mean quality MD 3.74 points - 76 - Only 1 study reported a quality-of-life out-

charge from hospital of life at discharge ~ on the EQ-5D (1 study) come at hospital discharge. The effect of

assessed with: EuroQol from hospital was VAS higher structured exercise interventions on qual-

5 Dimensions (EQ-5D) 64.74 pointsonthe  (6.32 lower to ity of life at discharge from hospital was

visual analogue scale EQ-5D VAS 13.8 higher) very uncertain.

(VAS) (higher scores =

better quality of life)

Scale from: 0 to 100

Falls during hospitalisa- 40 per 1000 31 per 1000 RRO.76 542 ®BOO Structured exercise interventions may re-

tion (9to 102) (0.23t0 2.53) (3 RCTs) Lowi sultin little to no difference in falls during
hospitalisation.

Medical deterioration 20 per 1000 51 per 1000 RR 2.56 200 lelelo) The evidence was very uncertain with re-

during hospitalisation (10 to 271) (0.48 to 13.54) (2 RCTs) Very lowi:k gard to the effect of structured exercise
programmes on medical deterioration
during hospitalisation.

Participant global as- Not pooled Not pooled Not pooled (0 studies) - No studies reported participant global as-

sessment of success

sessment of success.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: confidence interval; MD: mean difference; OR: odds ratio; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.
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Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

See interactive version of this table: https://gdt.gradepro.org/presentations/#/isof/isof_question_revman_web_423064120727928815.

a Range based on the two studies that measured activities of daily living using a Barthel Index (range of possible scores 0-100).

b Standardised mean difference (SMD) was re-expressed as the MD, by multiplying the SMD and associated 95% Cls by the estimated standard deviation (SD) of measurements
in the intervention group at discharge. This estimate of the SD was obtained by calculating a weighted mean of measurements taken across all intervention groups of all studies
that used the instrument.

C Risk of bias: 4/5 were assessed at high risk of bias, sensitivity analysis not possible. Downgraded one level.

d Inconsistency: 12 = 71%, 95% prediction interval (PI) for the SMD: 0.57 to 0.582 demonstrating uncertainty as upper Cl represented meaningful effect. Downgraded one level.

e Mean based on the one study that measured functional mobility using the Elderly Mobility Scale.

fRisk of bias: 2/2 studies were at high risk of bias due to lack of assessor blinding. Downgraded one level.

g Inconsistency: 1> = 93%, 95% P| for the SMD: —1.54 to 2.32, demonstrating significant uncertainty. Downgraded one level.

h Imprecision: the 95% Cls for the estimate of the effect overlapped 0 and represented both appreciable benefit and harm. The optimal information size (0IS) was sufficient,
based on an MCID of 2 points on the Short Physical Performance Battery and SD of 2.8 (pooled SD from main analyses) corresponding to a sample size of 32 per arm. Downgraded
one level.

i Imprecision: due to only 20 events, a control event rate of approximately 2.5% an OIS was not met (Guyatt and colleagues, 2011). The Cls included no effect and appreciable
benefit and harm (i.e. an RR < 0.75 or > 1.25). Downgraded two levels for imprecision due to <50 events.

J Indirectness: outcome varied between studies, one study reported incidence of delirium and incidence of admission to critical care, the other study only reported incidence of
admissions to critical care. Downgraded one level.

K Imprecision: due to only 10 events, a control event rate of approximately 2% an OIS was not met (Guyatt and colleagues, 2011), due to the very small number of events (< 50).
Downgraded two levels.

Summary of findings 4. Summary of findings table - Progressive resistance exercise interventions compared to usual care with or without sham
interventions for acutely hospitalised older medical patients

Progressive resistance exercise interventions compared to usual care with or without sham interventions for acutely hospitalised older medical patients

Patient or population: acutely hospitalised older medical patients
Setting: acute hospital wards

Intervention: progressive resistance exercise

Comparison: usual care + sham interventions

Outcomes Anticipated absolute effects* (95% Relative effect N of partici- Certainty of Comments
cl) (95% Cl) pants the evidence
(studies) (GRADE)
Risk with usual Risk with pro-
care + shaminter-  gressive resis-
ventions tance exercise
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IT

Functional ability: inde- The mean func- MD 0.14 points - 1688 ®&®00 The evidence is classified as very uncer-

pendence with activities tional ability: in- on the Barthel (7 RCTs) LowG.d tain with regard to the effect of progres-

of daily living at discharge ~ dependence with Index higher sive resistance exercise on independence

from hospital activities of dai- (0.05 lower to with activities of daily living at discharge

assessed with: Barthel ly living at dis- 0.32 higher)b from hospital (SMD 0.14, 95% CI -0.05 to

Index (higher scores = charge from hospi- 0.32). A change of 11 points on the Barthel

greater independence) tal ranged from 75 Index is thought to represent a minimally

Scale from: 0 to 100 to 96 points on the clinically important difference (MCID).

Barthel Index@

Functional ability: func- The mean function-  MD 0.24 points - 978 OO The evidence is classified as very uncer-

tional mobility at dis- al ability: function-  on the Short (5RCTs) Very lowf:g tain with regard to the effect of progres-

charge from hospital al mobility at dis- Physical Per- sive resistance exercise on functional mo-

assessed with: Short Phys-  charge from hospi-  formance Bat- bility at discharge from hospital. (SMD

ical Performance Battery talranged from 3.7  tery higher 0.63, 95% CI-0.28, 1.55). A change of 1.0

(higher scores = greater to 4.9 pointsonthe  (0.09 lower to points on the Short Physical Performance

function) Short Physical Per-  0.56 higher)b Battery is thought to represent a MCID.

Scale from: 0 to 12 formance Battery €

Functional ability: new in- 71 per 1000 68 per 1000 RR 0.96 1256 SDOO The evidence is classified as very uncer-

cidence of delirium during (39to 119) (0.55t0 1.68) (4 RCTs) Lowhi tain with regard to the effect of progres-

hospitalisation sive resistance exercise on incidence of
delirium during hospitalisation.

Quiality of life at discharge ~ The mean qual- MD 8.9 points - 449 DDDO Progressive resistance exercise probably

from hospital ity of life at dis- on the EQ-5D (2 RCTs) Moderatei increases quality of life at discharge from

assessed with: EuroQol charge from hos- VAS higher hospital slightly. A change of 10 points on

5 Dimensions (EQ-5D) vi- pital ranged from (2.35 higher to the EQ-5D VAS is thought to represent a

sual analogue scale (VAS) 57.5t062.4 points  15.45 higher) MCID.

(higher scores = better on the EQ-5D VAS

quality of life)

Scale from: 0 to 100

Falls during hospitalisa- 34 per 1000 33 per 1000 RR 0.96 995 BDOO Progressive resistance exercise may result

tion (16 to 65) (0.48t01.91) (5 RCTs) Lowk in little to no difference in falls during hos-
pitalisation.

Medical deterioration dur- ~ 62 per 1000 61 per 1000 RR 0.99 1798 lelelo) The evidence is classified as very uncer-

ing hospitalisation (32to 115) (0.52t0 1.87) (7 RCTs) Very lowbm,n tain with regard to the effect of progres-
sive resistance exercise on medical deteri-
oration during hospitalisation.

Participant global assess- Not pooled Not pooled Not pooled (0 studies) - This outcome was not measured by any of

ment of success

the included studies.
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*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% Cl).

Cl: confidence interval; MD: mean difference; OR: odds ratio; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

See interactive version of this table: https://gdt.gradepro.org/presentations/#/isof/isof_question_revman_web_423057317911555615.

@ Range based on the four studies that measured activities of daily living using a Barthel Index (range of possible scores 0-100).

b Standardised mean differences (SMD) was re-expressed as the MD, by multiplying the SMD and associated 95% Cls by the estimated standard deviation (SD) of measurements
in the intervention group at discharge. This estimate of the SD was obtained by calculating a weighted mean of measurements taken across all intervention groups of all studies
that used the instrument.

CRisk of bias: 4/7 are classified as high risk of bias. Sensitivity analysis removing studies at high risk of bias provides a larger effect size estimate in favour of progressive resistance
exercise (SMD 0.25, 95% Cl -0.12 to 0.61). Downgraded one level.

d Inconsistency: I = 68%, 95% prediction interval (PI) for the SMD: -0.29 to 0.57, demonstrating significant uncertainty. Downgraded one level.

€ Range based on the three studies that measured mobility using the Short Physical Performance Battery.

fRisk of bias: 3/5 are classified as high risk of bias. Sensitivity analysis removing studies at high risk of bias provides a larger effect size estimate in favour of progressive resistance
exercise (SMD 0.53, 95% Cl 0.30 to 0.75). Downgraded one level.

g Inconsistency: 12 = 84%, 95% PI for SMD: —0.50 to 0.98, demonstrating significant uncertainty. Downgraded two levels.

hInconsistency: I2 = 37%, 95% P! for the RR: 0.45 to 2.29 demonstrating significant uncertainty. Downgraded one level.

i Imprecision: due to only 90 events, a control event rate of approximately 10% an optimal information size (OIS) is unlikely to have been met (Guyatt and colleagues, 2011). The
Clincludes appreciable benefit and harm (i.e. an RR < 0.75 or > 1.25). Downgraded one level.

i Inconsistency: I* = 67%, Pl of the mean difference: —1.14 to 18.94 demonstrating significant uncertainty regarding the size of the effect. Downgraded one level.

k Imprecision: due to only 35 events, a control event rate of approximately 6% an OIS has not been met (Guyatt and colleagues, 2011), due to the very small number of events
(<50). Downgraded two levels.

linconsistency: I2 = 48%, 95% PI of the RR: 0.29 to 3.34 demonstrating significant uncertainty. Downgraded one level.

M Indirectness: outcome varies between studies, i.e. combination of studies that report general medical deterioration (e.g. admission to critical care), studies that report new
incidence of delirium and studies that report both. Downgraded one level.

N Imprecision: due to only 121 events, a control event rate of approximately 6% an OIS is unlikely to have been met (Guyatt and colleagues, 2011). The Cl for the RR includes no
effect and appreciable benefit and harm (i.e. an RR < 0.75 or > 1.25). Downgraded one level.
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BACKGROUND

Description of the condition

Older adults often experience a reduction in functional ability
during acute illness or hospitalisation (Clegg 2013). The degree of
loss of function is thought to be dependent on pre-existing physical
and cognitive frailty and the severity of the illness (Covinsky 2011;
Lafont 2011). It is suggested that for people admitted to hospital,
hospital care itself may impede functional recovery or even lead to
further loss of function (Lafont 2011; Sourdet 2015; Zisberg 2015).
Termssuch as hospital-associated functional decline (Zisberg 2015)
and hospital-associated deconditioning (Kortebein 2009) have
been used to refer to this phenomenon.

Approximately 30% of hospitalised older adults experience
hospital-associated functional decline (Loyd 2020), defined as an
increased dependence in activities of daily living (ADL) (Loyd 2020).
However, many also experience a reduction in functional mobility
(Lyons 2019), cognition (Cole 2015; McCusker 2001), and quality of
life (Davydow 2013). Furthermore, hospital-associated functional
decline is associated with length of hospital stay (Zisberg 2015),
new-institutionalisation (Fortinsky 1999; Lyons 2019), readmission
(Hoyer 2014; Tonkikh 2016), progressive disability and mortality
(Gill 2015).

Description of the intervention

The World Health Organization (WHO) have defined exercise as
"a subcategory of physical activity that is planned, structured,
repetitive, and purposive, in the sense that the improvement
or maintenance of one or more components of physical fitness
is the objective. The terms 'exercise' and 'exercise training' are
frequently used interchangeably and generally refer to physical
activity performed during leisure time with the primary purpose of
improving or maintaining physical fitness, physical performance, or
health" (WHO 2020).

For pragmatic reasons, this review has adopted a broader
definition of exercise to include the interventions that fit the WHO
definition, plus those that describe rehabilitation-related activities.
We defined these as interventions designed to increase physical
activity or functional recovery but without explicit description of an
exercise protocol. In keeping with the original review (de Morton
2007a), this definition included studies with any of the following in
their description of the intervention.

« Anenvironment (e.g. hospital ward) with one or more dedicated
physiotherapists or occupational therapists that was compared
to a control environment with no access to therapists or access
was via referral only.

« Anenvironment with nursing staff trained to focus on functional
assessment and management of their patients that was
compared to a control environment where nurses did not receive
such training.

« An environment with a model of care based on a previous
publication describing either of the above, that was compared
to a control environment with no such modifications.

In addition to the subgroup defined as 'rehabilitation-related
activities', we included two further subgroups, 'structured exercise
interventions' and 'progressive resistance exercise interventions'.
Structured exercise interventions were defined as interventions

such as walking programmes that included an exercise protocol
but did not include progressive resistance training. Progressive
resistance exercises were defined as interventions that included
an exercise intervention protocol with a progressive resistance
training component.

How the intervention might work

A suggested mechanism of hospital-associated functional decline
is loss of muscle strength or 'acute sarcopenia' due to inactivity and
bed rest (Hartley 2021; Kortebein 2008; Zisberg 2015). Therefore,
exercise interventions that promote in-hospital activity may
prevent deconditioning and thereby maintain physical function
during hospitalisation.

Given the multifactorial nature of acute sarcopenia (Welch 2018),
it may be the case that more-specific exercise such as progressive
strength training is required to counter the negative effects
of acute hospitalisation (Falvey 2015). Progressive resistance
strength training is an effective intervention forimproving physical
functioning in older people (Liu 2009). For this reason, our
defined subgroups of interventions differentiated between exercise
interventions with and without progressive resistance training
components. There is also evidence that exercise interventions
may improve cognitive function in older adults (Heyn 2004), and
may have an effect in the prevention of delirium (Inouye 2003).

Why it is important to do this review

This review was last published in 2007. Over the past 14 years,
several important papers have been published on this topic. New
research is available that justifies the update of this systematic
review.

The original review reported inconclusive evidence to support
exercise for acutely hospitalised older adults to improve functional
outcomes (de Morton 2007). However, it also reported 'silver' level
evidence that multidisciplinary interventions that include exercise
may increase the proportion of patients discharged to home and
reduce length and cost of hospital stay.

Given the significant clinical implications that hospital-associated
functional decline has for both patients and health services,
updating this review will provide evidence to drive decision-making
regarding systems of hospital care for older adults.

OBJECTIVES

1. To evaluate the benefits and harms of exercise interventions for
acutely hospitalised older medical inpatients on functional ability,
quality of life (QoL), participant global assessment of success
and adverse events compared to usual care or a sham-control
intervention.

2. To determine the effect of exercise interventions for acutely
hospitalised older medical inpatients on walking performance
and hospital outcomes including length of hospital stay, new
institutionalisations and hospital readmissions.

3. To determine if the type of exercise (rehabilitation-related
activities, structured exercise or progressive resistance exercise)
showed differences in benefit in any of the outcomes.

Exercise for acutely hospitalised older medical patients (Review)
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METHODS

Criteria for considering studies for this review
Types of studies

We included prospective randomised controlled trials (RCT) or
quasi-randomised controlled clinical trials (QRCT) (e.g. alternate
allocation, date of birth, medical record number) comparing
exercise for medical inpatients to usual care or a sham intervention.

Types of participants

We included studies if participants were aged 65 years or older,
admitted to a hospital medical or geriatric ward, or admitted to
hospital with an acute medical condition. This review excluded
people admitted to inpatient rehabilitation hospitals or intensive
care units. Trials were only included if 95% of the study participants
were aged at least 65 years and were randomly allocated to study
group within three days of hospital admission. We excluded studies
of people exclusively experiencing cerebrovascular accidents or a
non-general medical condition (e.g. a respiratory-specific condition
such as an exacerbation of chronic obstructive pulmonary disorder)
and animal studies.

Types of interventions

We considered any trial that investigated the effects of either
exercise interventions or exercise prescribed as a component of a
multidisciplinary intervention for inclusion. We defined exercise as
any physical activity intervention programme designed to maintain
or improve participant strength or function.

Comparator interventions were either 'usual care' (i.e. no change
in hospital care, which might include physiotherapy) or a sham-
control intervention (i.e. an intervention that was not expected
to affect physical or cognitive functioning, such as relaxation
exercises, breathing exercises, gentle stretches). In the main
analyses, we did not plan separate analyses for studies that
used sham interventions, but combined these studies with those
that compared an exercise intervention to usual care alone. This
decision was made based on the original review (de Morton
2007a), and our knowledge of subsequently published studies.
We expected significant variation across the three decades of
included studies, across the different healthcare systems and
countries, and between different types of ward (e.g. geriatric versus
medical wards) in what constituted usual care. Due to the lack
of standardisation in usual care, we did not think that a sham
intervention would represent greater interstudy variability than
already existed.

As described in the Background, we classified interventions in
one of the following subgroups: rehabilitation-related activities,
structured exercise interventions and progressive resistance
exercise interventions. These subgroups were defined a priori,
based on our knowledge from the original review (de Morton
2007a), and our knowledge of subsequently published papers.

Types of outcome measures
Major outcomes

« Functional ability, which was subcategorised into three
groups (if more than one measure was provided within the
subcategories, we preferentially extracted the measure most
frequently reported among the other included studies):

o independence with activities of daily living (ADL) (including
but not limited to the Barthel Index and Functional
Independence Measure);

o functional mobility (including but not limited to: Elderly
Mobility Scale, de Morton Mobility Index, Hierarchical
Assessment of Balance and Mobility, Functional Ambulatory
Category);

o new incidence of delirium during hospitalisation.
+ Quality of life.
« Number of falls during hospitalisation.

« Medical deterioration during hospitalisation (defined as any
medical deterioration described in the study report including
development of delirium, but excluding death).

« Participant global assessment of success.

Minor outcomes

» Death during hospitalisation.

« Musculoskeletal injuries during hospitalisation.
« Hospital length of stay.

« New institutionalisation at hospital discharge.
« Hospital readmission.

« Walking performance (including but not limited to the Timed Up
and Go test and the 10 m or 6 m walk test).

Timing of outcome assessments

Discharge from hospital was the time point for between-group
comparisons of all major outcomes.

The time point for between-group comparisons of all minor
outcomes was discharge from hospital, apart from readmission to
hospital which, in order to reduce loss to follow-up, was taken as
the first data collection time point after discharge reported by the
individual studies.

Search methods for identification of studies
Electronic searches

We adapted the original search strategy to improve identification
of relevant studies (de Morton 2007a). Therefore, the search was
not limited to the time after the original review, but from inception
of each database. We searched the following databases from
inception to May 2021.

« Cochrane Central Register of Controlled Trials (CENTRAL;
Appendix 1).

« MEDLINE via Ovid (Appendix 2).

+ Embase via Ovid (Appendix 3).

We also searched the following databases registries for ongoing and
recently completed studies (May 2021).

« ClinicalTrials.gov (clinicaltrials.gov; Appendix 4).

« WHO Clinical Trials Registry Platform (trialsearch.who.int/
Default.aspx;Appendix 5).

Searching other resources

We searched all reference lists of included studies for other
potentially relevant studies missed by the electronic search of
databases.
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Data collection and analysis
Selection of studies

Two review authors (PH and MR or KJ or JK or TS) independently
examined all titles and abstracts by using the predefined eligibility
criteria. If a reason for exclusion was not evident, we obtained the
full manuscript. Two review authors (PH and MR or KJ or JK or
TS) independently examined the full manuscripts of all remaining
studies. We resolved disagreement by discussion other review
authors (MR, KJ, JK, TS). All review authors agreed on the final list of
included studies. We used Covidence to manage the screening and
storage of studies.

Data extraction and management

Two review authors (PH and MR or KJ or JK or TS) independently
extracted relevant data for each included study including
study location, population description, outcome measures used,
participant and hospital outcome data, and details of the
intervention based on the TIDieR checklist (Hoffmann 2014):

« intervention name;

« rationale, theory or goal of the elements essential to the
intervention;

« description of any materials used in the intervention;

o description of the procedures and activities used in the
intervention;

« description of who provided the intervention, including
expertise and specific training;

o description of modes of delivery (e.g. one-to-one or group
sessions);

« description of where the intervention occurred;

« description of the dose of the intervention (frequency, duration,
intensity);

« description of how the intervention was personalised, titrated
or adapted;

o description of any modifications made to the intervention
during the course of the study;

« description of how fidelity to the intervention was assessed,;
« description of the observed fidelity.

We resolved disagreements by discussion with other review
authors (MR, KJ, JK, TS). We contacted trial authors for additional
information regarding the outcome data if required.

Main comparison

The main comparison was exercise intervention versus usual care
or a sham-control intervention. The subgroup comparisons were:

« rehabilitation-related activities versus usual care or a sham-
control intervention;

« structured exercise versus usual care or a sham-control
intervention;

« progressive resistance training versus usual care or a sham-
control intervention.

We used Covidence to manage the extracted data.

Assessment of risk of bias in included studies

Two review authors (PH and MR or KJ or JK or TS) independently
assessed risk of bias using the Cochrane RoB 2 tool (Higgins
2022a). We assessed risk of bias for all outcomes included in the
review at the time points included in the meta-analyses (i.e. at
hospital discharge for all outcomes apart from readmission to
hospital which was taken as the first data collection time point
after discharge reported by the individual studies). We resolved
disagreements through discussion with other review authors (MR,
KJ, JK, TS), and approached the Cochrane Central Executive
Methods Team for guidance. The RoB 2 tool covers the following
domains:

« bias arising from the randomisation process;

« bias due to deviations from intended interventions;
«+ bias due to missing outcome data;

« biasin measurement of the outcome;

« biasin selection of the reported result.

Risk of bias assessments are outcome specific for all domains
other than bias arising from the randomisation process, which
is study specific. For both outcome-specific and study-specific
assessments, the possible risk of bias judgements are: low risk
of bias; some concerns and high risk of bias. We made overall
judgements of risk of bias using the published signalling questions
and algorithms. We assessed risk of bias based on the effect
of assignment to the intervention as opposed to the effect of
adherence to the intervention. We used Covidence to manage the
risk of bias assessment using a customised risk of bias set up.

Two review authors (JK, KJ) conducted included studies. They were
not involved in the risk of bias assessments of their studies.

Measures of treatment effect

For dichotomised data (e.g. the number of participants
experiencing an adverse event), we calculated the risk ratio (RR)
and associated 95% confidence intervals (Cls).

For continuous data, we calculated the standardised mean
difference (SMD) or the mean difference (MD) and associated 95%
Cls. We used the MD when outcome measures in pooled trials
were measured using the same scale. We used the SMD when
studies used different instruments to assess comparable factors.
We re-expressed the SMD as the MD of a common instrument
for interpretation, by multiplying the SMD and associated Cls
by the (estimated) standard deviation (SD) of measurements
of the intervention groups at discharge (postintervention). We
obtained this estimate of the SD by calculating a weighted mean
of measurements taken across all intervention groups of all studies
that used the instrument (Higgins 2022b).

Unit of analysis issues

Where a trial reported multiple arms, we included only the relevant
arms. If two comparisons were combined in the same meta-
analysis, we halved the control group to avoid double-counting.
One trial contained three arms consisting of a control group and
two groups that were given exercise programmes; one of the
two had the exercises supervised by a researcher and the other
received daily reminders to exercise but no supervision (Hu 2020).
To avoid the dilution of treatment effect caused by the absence of
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supervision, the intervention group thatdid not receive supervision
was omitted from analysis.

We listed all treatment arms in the Characteristics of included
studies table, even if they are not used in the review.

Dealing with missing data

We attempted to contact study authors if any data were
missing or unclear. This included details of participant numbers,
interventions, and outcome data.

We imputed certain missing data if they were unobtainable.
Where studies reported only medians, we used these as direct
best estimates of the group mean. We converted associated
interquartile ranges (IQRs) to best estimates of the SDs by dividing
the IQR by 1.35 (Higgins 2022b).

We derived SDs from related statistics (standard errors, Cls, t
statistics and P values) when necessary using methods described
in the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2022b). We conducted sensitivity analyses by reanalysing
after removing all imputed data.

Assessment of heterogeneity

We assessed clinical and methodological diversity in terms of
participants, interventions, outcomes and study characteristics for
the included studies to determine whether a meta-analysis was
appropriate using the data from the Characteristics of included
studies table.

We used the |? statistic to quantify inconsistency amongst the trials
in each analysis and planned to use the following guide for the
interpretation of an 12 value (Deeks 2022):

« 0% to 40% might not be important;

« 30% to 60% may represent moderate heterogeneity;
« 50% to 90% may represent substantial heterogeneity;
o 75% to 100% represents considerable heterogeneity.

We considered that the observed value of the 12 statistic depends
on: magnitude and direction of effects, and strength of evidence
for heterogeneity (e.g. P value from the Chi? test, or a Cl for the
12 statistic: uncertainty in the value of the |? statistic is substantial
when the number of studies is small).

We interpreted the Chi? test with P < 0.10 indicating evidence of
statistical heterogeneity.

We assessed heterogeneity by calculating the 12 statistic and
prediction intervals (Pls) (Deeks 2022). We calculated PlIs using R
software (R), and the metafor package (Viechtbauer 2010).

Assessment of reporting biases

We assessed reporting bias for the major outcomes by comparison
between the planned analysis reported for each the individual
studies and the available results, and by visual examination of
contour-enhanced funnel plots when a meta-analysis included at
least 10 studies (Page 2022).

For all included studies, we attempted to obtain the protocol or
the trial's registry record, or both. We compared these and the
statistical analysis plan to the available results.

Contour-enhanced funnel plots were produced with R (R) using the
metafor package (Viechtbauer 2010). The funnel plots were visually
assessed for asymmetry.

Data synthesis

We conducted pair-wise meta-analyses using Review Manager Web
(Review Manager Web).

Based on the original review (de Morton 2007a), we concluded that
methodological and clinical variation precluded the assumption of
fixed-effect models, that is that all effect estimates are estimating
the same underlying treatment effect (Deeks 2022). Therefore,
meta-analyses using random effects models was conducted. If
insufficient data were available to include a study in a meta-
analysis, or if fewer than two studies measured the outcome
of interest, a narrative summary of the intervention effect was
reported.

Primary meta-analyses included all studies with the relevant
outcomes regardless of risk of bias scoring.

Subgroup analysis and investigation of heterogeneity

We conducted the following subgroup analyses to examine
heterogeneity based on the type of exercise intervention.
Subgroups are defined in the Description of the intervention
section.

« Rehabilitation-related activities versus usual care or a sham-
control intervention

o Structured exercise versus usual care or a sham-control
intervention

» Progressive resistance training versus usual care or a sham-
control intervention

We performed further post-hoc subgroup analyses to examine
the effect of sham interventions in addition to usual care for
the outcomes: independence with ADL at hospital discharge and
functional mobility at hospital discharge. We compared exercise
interventions to usual care (excluding studies using sham-control
interventions) and separately compared exercise interventions to
sham-control interventions.

Sensitivity analysis

We conducted two sensitivity analyses for all meta-analyses.

« To examine the effect of risk of bias, we removed all studies
scored as 'highrisk of bias' for the relevant outcomes from meta-
analysis of that outcome; the meta-analysis was then conducted
if a minimum of two studies assessed at low risk of bias or with
some concerns were available.

« To examine the effect of data imputation, we conducted a
sensitivity analysis removing all studies with imputed data,
providing there were at least two studies remaining with
complete data (either reported or supplied by the authors)
included in the original meta-analysis.

Summary of findings and assessment of the certainty of the
evidence

We followed the guidelines in the Cochrane Handbook for
Systematic Reviews of Interventions, Chapters 14 and 15
(Schiinemann 2022a; Schiinemann 2022b), for interpreting results,
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and were aware of distinguishing a lack of evidence of effect from
a lack of effect. We based our conclusions only on findings from
the quantitative synthesis of included studies for this review. We
avoid making recommendations for practice, and our implications
for research suggest priorities for future research and outline
what the remaining uncertainties are in the area. The summary of
findings tables presents outcome-specific information concerning
the overall certainty of evidence, the magnitude of effect of the
interventions examined and the sum of available data on the main
outcomes.

The following outcomes are presented in the summary of findings
tables.

« Independence with ADL at hospital discharge.

« Functional mobility at hospital discharge.

« New incidence of delirium during hospitalisation.

« Quality of life at hospital discharge.

« Number of falls during hospitalisation.

« Medical deterioration during hospitalisation.

« Participant global assessment of success at hospital discharge.

We presented the following summary of findings tables.

« Exercise intervention (including all three subgroups - general
rehabilitation activities; structured exercise and progressive
resistance training) compared to usual care or a sham
intervention.

« Rehabilitation-related activity interventions compared to usual
care or a sham intervention.

« Structured exercise interventions compared to usual care or a
sham intervention.

« Progressive resistance exercise interventions compared to usual
care or a sham intervention.

Two review authors (PH, JK) independently assessed the certainty
of the evidence using GRADE and resolved disagreements by
discussion or involving a third review author (KJ) (Schiinemann
2022a). We used the five GRADE considerations (study limitations
(overall risk of bias), consistency of effect, imprecision, indirectness
and publication bias) to assess the certainty of the body of evidence
as it related to the studies that contributed data to the analyses for
the prespecified outcomes, and reported the certainty of evidence
as high, moderate, low or very low. We justified, documented
and incorporated judgements into reporting of results for each
outcome.

We used GRADEpro GDT software to prepare the summary
of findings tables (GRADEpro GDT). We justified all decisions
to downgrade the certainty of evidence for each outcome
using footnotes and we made comments to aid the reader's
understanding of the review where necessary.

RESULTS

Description of studies

See: Characteristics of included studies; Characteristics of excluded
studies; Characteristics of studies awaiting classification; and
Characteristics of ongoing studies tables.

Results of the search

The search returned 14,971 references. After Covidence
automatically removed duplicates, this left 12,278 references for
title and abstract review. After title and abstract screening, 108
were carried forward for full-text review, of which 24 studies (35
references) were eligible for inclusion, 70 articles were excluded,
one article is awaiting classification and two studies are ongoing.

Included studies
Population

The studies included 7511 participants and 58% were women. The
median of the studies' reported mean age was 82.5 years (range
73 to 88 years). Of the 24 studies, 13 were from Europe, six from
Oceania, four from North America and one from South America.

Design

Six studies were classified as quasi-RCTs, in three, group allocation
was based on the availability of beds (Ekerstad 2017; Mudge 2019;
Zelada 2009); in two allocation was based on alternation (Killey
2006; Slaets 1997), and one used four- to eight-week randomisation
blocks (Ortiz-Alonso 2020). One study provided no information of
the randomisation process other than to report participants were
randomised (Blanc-Bisson 2008). de Morton 2007 randomised at
ward-level (i.e. the intervention ward was designated via coin toss).
All other studies randomised participants individually.

Intervention and comparison

Brief descriptions of the interventions are provided in Table 1 with
more detailed description based on the TIDieR checklist provided
in Characteristics of included studies table.

Nine interventions were classified as rehabilitation-related
activities (Abizanda 2011; Asplund 2000; Counsell 2000; Ekerstad
2017; Fretwell 1990; Landefeld 1995; Sahota 2017; Slaets 1997;
Zelada 2009), six as structured exercise (Blanc-Bisson 2008; Brown
2016; Gazineo 2021; Hu 2020; Killey 2006; McGowan 2018a), and
nine as progressive resistance training (Courtney 2009; de Morton
2007; Jeffs 2013; Jones 2006; Martinez-Velilla 2019; McCullagh 2020;
Mudge 2008; Ortiz-Alonso 2020; Pedersen 2019).

Seven of the nine studies classified as rehabilitation-related
activities typically compared medical wards to new geriatric
wards or geriatric services (Asplund 2000; Counsell 2000;
Ekerstad 2017; Fretwell 1990; Landefeld 1995; Slaets 1997; Zelada
2009). Medical wards were generally described as not having
routine physiotherapy, and geriatric wards/services as focused
on multidisciplinary working including routine physiotherapy,
and often described as having an emphasis on rehabilitation
and optimisation of function. The other three studies compared
additional therapy time to usual care in the same setting. Abizanda
2011 provided additional daily occupational therapy sessions
to the intervention group and Sahota 2017 compared usual
care that provided weekday therapy (occupational therapy and
physiotherapy) only to a 'seven days per week' therapy service.

Allsix studies classified as structured exercise used the same setting
for their control and intervention arms. In four cases, the setting
was medical wards (Brown 2016; Hu 2020; Killey 2006; McGowan
2018a), in the remaining two, the setting was geriatric wards (Blanc-
Bisson 2008; Gazineo 2021). Five studies supervised the exercise
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interventions (Blanc-Bisson 2008; Brown 2016; Gazineo 2021; Hu
2020; Killey 2006). In two cases, this was by research staff (Brown
2016; Hu 2020), two by nursing staff (Gazineo 2021; Killey 2006),
and in one by a physiotherapist (Blanc-Bisson 2008). Most studies
appeared to focus on the frequency and total dose of exercise. In
addition to frequency and dose, Blanc-Bisson 2008 also modified
the time to first physiotherapy treatment in the intervention group.

All nine studies classified as progressive resistance training used
the same setting for their control and intervention arms. In five
cases, this was medical wards (de Morton 2007; Jeffs 2013; Mudge
2008; Pedersen 2019; Pedersen 2019), in three it was geriatric
wards (Jones 2006; Martinez-Velilla 2019; Ortiz-Alonso 2020), and
in one, it was both medical and geriatric wards (McCullagh 2020).
All exercise interventions were supervised, in five cases by a
physiotherapist (de Morton 2007; Jones 2006; McCullagh 2020;
Mudge 2008; Pedersen 2019), two by a fitness specialist (Martinez-
Velilla 2019; Ortiz-Alonso 2020), one by a combination of a nurse
and physiotherapist (Courtney 2009), and one by a certified allied
health assistant (Jeffs 2013).

Due to the varying settings of 'usual care!, specifically medical
wards or geriatric wards in some cases, what would be the
intervention in one study (i.e. in the rehabilitation-related activity
subgroup) was very similar to usual care in another. It is apparent
that there were differences between countries in terms of what
usual care within the same specialities or settings consisted
of. For example, Pedersen 2019, a Danish study, referred to
national targets to assess function and nutrition and make an
appropriate plan within 24 to 48 hours of admission. However,
considerable differences in the details reported prevented more
detailed comparisons of usual care.

Two studies used a sham intervention in addition to usual care
as their control (Brown 2016; McCullagh 2020). Participants in the
control arm of Brown 2016 received visits up to twice per day from
research assistants "to control for the daily attention" that the
exercise intervention group received. Participants in the control
arm of McCullagh 2020 received twice-daily supervised stretching
and relaxation exercises in lying or sitting positions only.

Of the studies that reported the frequency of sessions, 10 were
twice per day (Blanc-Bisson 2008; Brown 2016; de Morton 2007;
Jeffs2013; Jones 2006; Killey 2006; Martinez-Velilla2019; McCullagh
2020; Mudge 2008; Ortiz-Alonso 2020), five were once per day
(Abizanda 2011; Gazineo 2021; Hu 2020; Pedersen 2019; Sahota
2017), one was three times per day (McGowan 2018a), and one was
two to four times per week (Courtney 2009).

Adherence to the interventions and total 'dose’ of the intervention
varied considerably, see Table 1. For example, participants in

McGowan 2018a averaged five minutes of exercise across the entire
study period, approximately 8% of the prescribed dose, whereas
participants in Martinez-Velilla 2019 had an estimated mean of 150
minutes of exercise in total, and an adherence of approximately
90% to the prescribed dose.

Outcomes

We used SMDs to estimate the effect size for independence in ADL
at discharge from hospital (Analysis 1.1); functional mobility at
discharge from hospital (Analysis 1.2); and walking performance at
discharge from hospital (Analysis 2.5).

Studies measured independence in ADL at discharge using the
Barthel Index (scale 0 to 100) (Abizanda 2011; de Morton 2007;
Gazineo 2021; Jeffs 2013; Jones 2006; Killey 2006; Martinez-Velilla
2019), a customised version of the Barthel Index (scale 0 to
90) (Mudge 2008), or the modified Barthel Index (scale 0 to 20)
(Pedersen 2019), a Katz ADL scale (from 0 to 6) (Ortiz-Alonso 2020),
a modified Katz ADL scale (from 0 to 5) (Counsell 2000; Landefeld
1995), a modified Katz ADL scale (from 7 to 21) (Brown 2016; Hu
2020), or a modified Katz ADL scale (from 0 to 12) (Blanc-Bisson
2008), or the ADL staircase (scale 0 to 9) (Ekerstad 2017). In all
studies apart from three (Blanc-Bisson 2008; Brown 2016; Ekerstad
2017), a higher outcome measure score represented higher levels
of independence with ADL.

Studies measured functional mobility using the Short Physical
Performance Battery scale (0 to 12) (Martinez-Velilla 2019;
McCullagh 2020; Ortiz-Alonso 2020), Physical Performance and
Mobility Examination (scale not reported) (Counsell 2000),
Functional Ambulation Category (scale 1 to 6) (de Morton 2007),
Braden Activity subscale (scale 1 to 4) (Gazineo 2021), Elderly
Mobility Scale (scale 0 to 20) (McGowan 2018a), and de Morton
Mobility Index (scale 0 to 100) (Pedersen 2019).

Studies measured walking performance using the Timed Up and
Go test (de Morton 2007; Ekerstad 2017; Hu 2020; Jones 2006),
distance able to be walked (Killey 2006), and walking speed over 4
m (Pedersen 2019).

Excluded studies

We excluded 70 studies/reports based on reading the full-text
manuscripts. The most common reason was the study's setting (14
were base in inpatient rehabilitation, five in the community, one in
critical care). Other reasons for exclusion included that participants
were randomised after 72 hours of their hospital admission (eight)
and not general medical populations (eight). See Figure 1 and
Characteristics of excluded studies table for a full list of reasons for
exclusion.
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Figure 1. Study flow diagram

14,971 records 0 records identified
identified through through search of
database searching reference lists of

other reviews or
included studies,

!

12,278 records
after duplicates
remowved

¥

12,278 records 12,167 records
screenead excluded

F0 full-text articles (70
references) excluded
with reasons

# 14 inpatient
rehabilitation

# 8 randomised after
72 hours

# B non-general
medical population

a 6 abstractfletter to
editor, full
manuscript identified

# 5 community setting

a & exercise not part
of intervention

a 5 less than 95% of
study participants
were aged = 65
years

& 5 non-randomised
studies

@« 3 protocal - full
manuscript identified

# 3 exercise started
after discharge fram
hospital

a 3 abstractyletter to
editor, full
manuscript not
identified

a1 did not measure
outcomes at time
points of interest

Exercise for acutely hospitalised older medical patients (Review)
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

19



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

Figure 1. (Continued)
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Studies awaiting classification

One study is awaiting classification as our literature search
identified the study registration, but it was not completed by
the time we submitted the review (Kojaie-Bidgoli 2021). See
Characteristics of studies awaiting classification table.

Ongoing studies

There are two ongoing studies (NCT03604640; NCT04600453). See
Characteristics of ongoing studies table.

Risk of bias in included studies

See risk of bias judgements for each outcome in the Characteristics
of included studies table, and at the side of the forest plots. The
summarised justifications for each judgement are found in the
Risk of bias section, and full justifications with answers to each
signalling question are available at: 10.6084/m9.figshare.16685023.
Common reasons for a study outcome to be judged at high risk
were bias due to the randomisation process and bias in the
measurement of the outcome. Five studies were at high risk
of bias arising from the randomisation process (Ekerstad 2017;
Killey 2006; Mudge 2008; Ortiz-Alonso 2020; Zelada 2009). In all
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cases, this was due to methods of intervention allocation lacking
concealment, either due to a predictable randomisation sequence
(e.g. alternating) or allocation based on availability of beds and the
decisions of the admitting clinicians.

Several major outcomes had high proportions of studies assessed
at high risk of bias (independence of ADL 11/16, functional
mobility 6/8, incidence of delirium 3/7, falls 2/4 and medical
deterioration 2/11). The most common domain at high risk of bias
was measurement of the outcome. This included the outcomes:
independence of ADL and functional mobility. Of the 11 studies
judged at high risk of bias overall for ADL, eight were at high risk of
biasin measurement of the outcome, four due to the randomisation
process, three due to missing outcome data and one for deviation
from the intended interventions. Of the six studies measuring
functional mobility that were at high risk of bias overall, five were
at high risk of bias in measurement of the outcome, one due to
missing outcome data and one due to the randomisation process
(in addition to high risk of bias in measurement of the outcome).
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Effects of interventions

See: Summary of findings 1 Summary of findings table - Exercise
interventions compared to usual care with or without sham
interventions for acutely hospitalised older medical patients;
Summary of findings 2 Summary of findings table - Rehabilitation-
related activity interventions compared to usual care with or
without sham interventions for acutely hospitalised older medical
patients; Summary of findings 3 Summary of findings table -
Structured exercise interventions compared to usual care with or
without sham interventions for acutely hospitalised older medical
patients; Summary of findings 4 Summary of findings table -
Progressive resistance exercise interventions compared to usual
care with or without sham interventions for acutely hospitalised
older medical patients

Exercise interventions compared to usual care with or without
sham interventions for acutely hospitalised older medical
patients

Results are presented for overall (Summary of findings 1) and
subgroup analyses by type of exercise shown in Summary of
findings 2; Summary of findings 3; and Summary of findings 4.

Major outcomes

1.1 Functional ability: independence in activities of daily living at
discharge from hospital

We identified 18 trials that reported independence in ADL at
discharge followinginpatient exercise or usual care for older people

admitted to hospital for medical illnesses (Analysis 1.1). Sixteen
were included in a meta-analysis. Two trials reported this outcome
as a categorical outcome rather than continuous (Slaets 1997,
Zelada 2009).

There was little to no difference in independence in ADL at hospital
discharge in people receiving exercise compared to usual care
(SMD 0.09, 95% CI -0.02 to 0.19; 16 trials, 5174 participants; low-
certainty evidence downgraded for risk of bias and inconsistency).
Of the seven studies that measured independence with ADL using
the Barthel Index (scale 0 to 100, with 100 representing highest
level of independence), the scores in the control group ranged
from 42 to 96 points at discharge from hospital, and the estimated
SMD was equivalent to a 1.84 (95% CI 0.43 lower to 4.12 higher)
points better on the Barthel Index at discharge from hospital in
the exercise intervention group. We approximated a minimally
clinically important difference in the Barthel Index using the
methodology described by Norman 2003 of half an SD. Half of
the pooled baseline SD of the studies using the Barthel Index
was 11. Therefore, the SMD and CI do not represent a meaningful
benefit. We downgraded the certainty of evidence to low due to
inconsistency (I = 66%, 95% PI for SMD —0.25 to 0.42) and risk of
bias due to bias in randomisation, missing data and measurement
of the outcome. There was no publication bias detected from visual
inspection of the funnel plot (Figure 2).
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Figure 2. Funnel plot: independence with activities of daily living at discharge from hospital.
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We performed a sensitivity analysis by removing studies judged
at high risk of bias (Blanc-Bisson 2008; Counsell 2000; de Morton
2007; Ekerstad 2017; Gazineo 2021; Hu 2020; Killey 2006; Landefeld
1995; Mudge 2008; Ortiz-Alonso 2020; Pedersen 2019). There was
no meaningful change of the estimate of the effect (SMD 0.06, 95%
Cl -0.20 to 0.33; 5 trials, 1502 participants) and imputed data did
not suggest a clinically meaningful benefit (SMD 0.21, 95% CI 0.05
to 0.37; 8 trials, 2939 participants).

Subgroup analysis of studies that did not use a sham intervention
(i.e. all studies other than Brown 2016) did not meaningfully change
the estimate of the effect (SMD 0.11, 95% CI -0.00 to 0.21; 15 trials,
5080 participants). Brown 2016 reported no difference between ADL
score atdischarge (8.1 (SD 0.29) in the intervention group versus 8.0
(SD 0.25) in the control group; scale 7 to 21, with 7 representing the
greatest independence with ADL; P = 0.96).

Two studies were not included in meta-analyses (Slaets 1997;
Zelada 2009). Slaets 1997 reported a greater proportion of
participants in the intervention group improved their Barthel Index
scores from admission to discharge than those in the control group
(61.3% with intervention versus 45.7% with control) and fewer

deteriorated (2.5% with intervention versus 14.1% with control).
Zelada 2009 reported 13 (19.1%) participants in the intervention
group exhibited functional deterioration on discharge relative to
30 (40%) participants admitted to the conventional care unit. Both
studies were at high risk of bias due to lack of a blinded assessor.

Subgroup meta-analyses by type of exercise did not differ
meaningfully from the overall analyses (rehabilitation-related
activities subgroup: SMD 0.00, 95% Cl —0.12 to 0.13; 4 trials, 2838
participants; Summary of findings 2); structured exercise subgroup:
SMD 0.12, 95% Cl -0.21 to 0.45; 5 trials, 648 participants; Summary
of findings 3; progressive resistance exercise subgroup: SMD 0.14,
95% ClI —0.05 to 0.32; 7 trials, 1688; Summary of findings 4; low-
certainty evidence downgraded for bias and inconsistency).

1.2 Functional ability: functional mobility at discharge from hospital

Nine studies reported a measure of functional mobility at discharge
from hospital. Eight were included in the meta-analysis (Analysis
1.2). One study reported this outcome with categorical rather than
continuous data (Slaets 1997), so results are included as a narrative
description only.
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The evidence is very uncertain about the effect of exercise on
functional mobility at discharge from hospital compared to usual
care (SMD 0.28, 95% CI -0.01 to 0.56; 8 trials, 2369 participants;
Summary of findings 1; very low-certainty evidence downgraded
for bias and inconsistency). Of the three studies that measured
functional mobility using the Short Physical Performance Battery
(possible scores range from 0 to 12, with 12 representing best level
of function), the scoresin the control group ranged from 3.7 to 4.9 at
discharge from hospital and the estimated SMD was equivalent to
0.78 (95% CI 0.02 lower to 1.57 higher) points better in the exercise
intervention group. A minimally clinically important difference in
the Short Physical Performance Battery has been reported as 1.0
point in older adults (Perera 2006). The certainty of evidence was
downgraded two levels due to high inconsistency (1 = 90%, 95% PI
for SMD -0.52 to 1.07), and one level for risk of bias due to bias in
randomisation, missing data and measurement of the outcome.

Slaets 1997 reported that 47.9% of the intervention group improved
their mobility scores compared to 43.5% in the control group and
none in the intervention group deteriorated in mobility compared
to 6.5% in the control group. The study is at high risk of bias due to
the lack of a blinded assessor.

We performed a sensitivity analysis after removing studies at high
risk of bias. There was benefit in favour of the intervention (SMD
0.52, 95% CI 0.31 to 0.74; 2 trials, 478 participants). Sensitivity
analysis after removing studies with imputed data did not differ
meaningfully from the overall analyses (SMD 0.22, 95% CI -0.02 to
0.45; 6 trials, 1953 participants).

Subgroup analysis of only studies that did not use a sham
intervention (i.e. all studies other than McCullagh 2020) did not
result in a meaningful change from the overall analyses (SMD 0.26,
95% Cl -0.06 to 0.58; 7 trials, 2194 participants). McCullagh 2020
reported a benefit in the Short Physical Performance Battery in
favour of the intervention group at discharge from hospital (MD
0.88,95% C10.20 to 1.57; P=0.01). The results of McCullagh 2020 do
not differ meaningfully from Analysis 1.2.

Subgroup analysis of rehabilitation-related activities was not
possible as only one study reported the outcome: Counsell 2000
reported an MD of 0.63 (95% Cl 0.09 to 1.17) in the Physical
Performance and Mobility Examination at discharge, favouring the
exercise intervention group. There was no effect with structured
exercise or progressive resistance training (structures exercise: SMD
0.39, 95% Cl -0.75 to 1.53; 2 trials, 416 participants; Summary
of findings 3; progressive resistance training: SMD 0.24, 95% ClI
-0.09 to 0.56; 5 trials, 978 participants; Summary of findings 4;
very low-certainty evidence downgraded for bias, imprecision and
inconsistency). Subgroup analysis did not explain the inconsistency
observed, and we were unable to identify the cause of the high
inconsistency.

1.3 Functional ability: new incidence of delirium during
hospitalisation

There was little to no difference in the incidence of delirium during
hospitalisation between groups (73 per 1000 participants, 95% Cl
47 to 114 per 1000 with exercise versus 81 per 1000 participants
with control group; RR 0.90, 95% CI 0.58 to 1.41; 7 trials, 2088
participants; Analysis 1.3; Summary of findings 1; very low-certainty
evidence). We downgraded the certainty of the evidence due to
risk of bias in randomisation and measurement of the outcome,

inconsistency (12=39%, 95% PI for RR 0.40 t0 2.05), and imprecision.
We downgraded certainty for imprecision as there were fewer than
200 events in total and a control event rate of approximately 10%;
hence an optimal information size was unlikely to have been met
(Guyatt 2011). In addition, the Cls around the pooled effectincluded
appreciable benefit and appreciable harm (i.e. an RR of less than
0.75 and greater than 1.25).

We performed a sensitivity analysis removing studies at high
risk of bias (Asplund 2000; Brown 2016; Mudge 2008). There was
no meaningful change from the main analysis (RR 0.88, 95%
Cl 0.50 to 1.55; 4 trials, 1451 participants). Subgroup analysis
of rehabilitation-related activities and progressive resistance
training did not differ meaningfully from the main analysis
(rehabilitation-related activities: RR 0.86, 95% Cl 0.30 to 2.50;
2 trials, 732 participants; Summary of findings 2; progressive
resistance training: RR 0.96, 95% Cl 0.55 to 1.68; 4 trials, 1256
participants; Summary of findings 4). Subgroup analysis of the
structured exercise group was not possible as only one study
reported this outcome. The study found only one incidence of
delirium in the intervention group and none in the control group
(Brown 2016).

1.4 Quality of life at discharge from hospital

We identified five studies that reported a measure of quality of
life at discharge from hospital (Analysis 1.4). The mean quality
of life scores on the EQ-5D visual analogue scale (VAS) ranged
between 48.7 and 64.7 in the control groups at discharge from
hospital. Participants who received an exercise intervention may
have had better quality of life (EQ-5D VAS, higher scores indicate
better quality of life) at discharge from hospital than those in the
control group (MD 6.04 points higher, 95% Cl 0.90 to 11.18; I* =
70%; 4 trials, 875 participants; low-certainty evidence downgraded
twice for inconsistency; 95% Pl for MD =3.77 to 15.86; Summary
of findings 1), but this improvement was not clinically important.
A minimally clinically important difference in the EQ-5D VAS was
approximated at 10 points, using the distribution-based methods
described by Norman 2003.

We performed a sensitivity analysis after removing studies judged
at high risk of bias (Ekerstad 2017; Hu 2020). There was no change
from the main analysis (MD 8.90 points higher, 95% CI 2.35 to 15.45;
2 trials, 449 participants).

The subgroup analysis of the progressive resistance exercise group
showed a benefit (MD 8.90 points higher, 95% CI 2.35 to 15.45;
2 trials, 449 participants). Subgroup analysis was not possible
for the rehabilitation-related activities or structured exercise
programme groups as they both included only one study. Ekerstad
2017 reported an MD of 2.20 points (95% Cl -1.9 to 6.3) with
rehabilitation-related activities. Hu 2020 reported an MD of 3.7
points (95% ClI -6.32 lower to 13.8 higher) with the structured
exercise programme. Both of these studies were at high risk of bias.

1.5 Falls during hospitalisation

We identified nine studies that reported the number of falls during
hospitalisation. There was no evidence of a difference in risk of falls
during hospitalisation between exercise intervention and usual
care groups (RR0.99,95% C10.59 to 1.65; 9 trials, 1787 participants).
This is equivalent to 34 per 1000 participants in the control groups
experiencing a fall compared to 34 per 1000 participants (95% Cl
20 to 57) in the intervention groups (moderate-certainty evidence;
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Analysis 1.5; Summary of findings 1). We downgraded certainty for
imprecision due to there being fewer than 60 events in total and a
control event rate of approximately 2.5%, and an OIS is unlikely to
have been met (Guyatt 2011). The Cls included appreciable benefit
and harm (i.e. an RR less than 0.75 or more than 1.25).

We performed a sensitivity analysis after removing studies judged
at high risk of bias (Killey 2006; Mudge 2008). There was no
meaningful change from the main analysis (RR 1.20, 95% Cl 0.67 to
2.13; 7 trials, 1608 participants).

Subgroup analysis was not possible for the rehabilitation-related
activities subgroup as only one study provided this outcome.
Sahota 2017 reported four falls during hospitalisation in the
intervention group and three in the control group. In the structured
exercise group and progressive resistance training group, there
was no evidence of a difference from the main analysis (structure
exercise: RR 0.76, 95% CI 0.23 to 2.53; 3 trials, 542 participants;
Summary of findings 3; progressive resistance training: RR 0.96,
95% C1 0.48 to 1.91; 5 trials, 995 participants; Summary of findings
4).

1.6 Medical deterioration during hospitalisation

There was no evidence of a difference in risk of medical
deterioration during hospitalisation between exercise and usual
care groups (RR 1.02, 95% CI 0.62 to 1.68; 11 trials, 2730
participants; Analysis 1.6; Summary of findings 1; very low-
certainty evidence). This is equivalent to 71 participants per 1000
experiencing medical deterioration in the control group compared
to 73 per 1000 (95% Cl 44 to 120) in the intervention group. We
downgraded certainty of the evidence for inconsistency (12 = 51%,
95% PIfor RR0.33t0 3.19), imprecision as there were fewer than 200
events and a control rate of approximately 7%, hence an OIS was
unlikely to have been met (Guyatt 2011). In addition, the Cl around
the estimated effect indicated that the true effect could range
from appreciable harm to benefit; and indirectness, as outcomes
varied between studies (i.e. some studies reported general medical
deterioration (such as admission to critical care), some reported
new incidences of delirium and some studies reported both). There
was no publication bias from visual inspection of the funnel plot
(Figure 3).

Figure 3. Funnel plot: medical deterioration during hospitalisation.
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We performed a sensitivity analysis by removing the studies judged
at high risk of bias (Asplund 2000; Mudge 2008). There was no
meaningful change in the results (RR 1.06, 95% CI 0.58 to 1.92; 9
trials, 2193 participants). Subgroup analyses of the rehabilitation-
related activities and progressive resistance training groups did not
differ meaningfully from the main analysis (rehabilitation-related
activities: RR 0.86, 95% Cl 0.30 to 2.50; 2 trials, 732 participants;
Summary of findings 2; progressive resistance training: RR 0.99,
95% CI0.52 to 1.87; 7 trials, 1798 participants; Summary of findings
4). Subgroup analyses of the structured exercise programme
showed no evidence of a difference with Clsincluding both a benefit
and harm (RR 2.56, 95% Cl 0.48 to 13.54; 2 trials, 200 participants;
Summary of findings 3).

1.7 Participant global assessment of success at discharge from
hospital

No studies reported participant global assessment of success at
discharge from hospital.

Figure 4. Funnel plot: mortality during hospitalisation.
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2.2 Musculoskeletal injuries during hospitalisation

No studies reported the incidence of musculoskeletal injuries that
occurred during hospitalisation; one study reported that no injuries
occurred during treatment sessions (Abizanda 2011).

Figure 5. Funnel plot: length of hospital stay.

2.3 Hospital length of stay

Exercise interventions resulted in little to no difference in the length
of hospital stay (MD -0.25 days, 95% CI -0.62 to 0.12 days; 22
trials, 7182 participants; Analysis 2.2; Figure 5; very low-certainty
evidence downgraded for inconsistency, imprecision and possible
publication bias).
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Sensitivity analysis after removing studies judged at high risk of
bias and imputed data did not meaningfully differ from the main
results. Subgroup analysis of the rehabilitation-related activities
group showed that there may be a benefit (MD -0.55 days,
95% Cl -1.42 to 0.32 days; 9 trials, 4388; low-certainty evidence
downgraded forinconsistency and imprecision). Subgroup analysis
of the structured exercise group and progressive resistance training
group showed little to no difference in length of hospital stay.

2.4 New institutionalisation at hospital discharge

Exercise interventions resulted in no difference to the risk of new
institutionalisation at hospital discharge (RR 0.91, 95% Cl 0.74 to
1.12; 5 trials, 2364 participants; Analysis 2.3; moderate-certainty

evidence downgraded for imprecision). Sensitivity and subgroup
analysis showed no difference between groups.

2.5 Readmission to hospital

Exercise interventions during hospitalisation resulted in no change
to the risk of hospital readmission (RR 0.95, 95% Cl 0.81 to 1.11; 14
trials, 4689 participants; Analysis 2.4; moderate-certainty evidence
downgraded for imprecision). Sensitivity analysis and subgroup
analysis of the rehabilitation-related activities and progressive
resistance exercise groups did not differ meaningfully from the
main analysis. Subgroup analysis of the structured exercise was
not conducted as only one study measured hospital readmissions.
Gazineo 2021 reported 33/174 participants in the intervention
group versus 40/165 participants in the control group required
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hospital readmission within 30 days of discharge from hospital.

Figure 6. Funnel plot: readmissions to hospital.

There was no publication bias from visual inspection of the funnel

plot (Figure 6).

Readmissions to hospital

0.147

Standard Error
0.295

0.442

0.59
|

@ 0.10<p=<1.00[
0 0.05<p=<0.10
B 0.01<p=<0.05
[J0.00<p=<0.01
® Studies

0 1

Log Odds Ratio

2.6 Walking performance at discharge from hospital

Exercise interventions had little to no effect on walking
performance at discharge from hospital (SMD -0.13, 95% CI -0.35
to 0.09; 6 trials, 682 participants; Analysis 2.5; very low-certainty
evidence downgraded for inconsistency, imprecision and bias).
One study was not included in the meta-analysis as it presented
results as categories (Mudge 2008). The study reported similar
proportions of participants in each category of the Timed Up and
Go (less than 20 seconds: 56% with intervention versus 50% with
control; 20 to 40 seconds: 29% with intervention versus 24.2% with
control; greater than 40 seconds or unable to complete test: 14.5%
with intervention versus 26.8% with control; P = 0.37 for all three
categories).

Sensitivity analysis was not possible as all studies were at high
risk of bias. We performed a sensitivity analysis after removing
studies with imputed data. There was no meaningful change from
the overall analyses (SMD -0.16, 95% CI -0.47 to 0.15; 4 trials,

553 participants). Subgroup analysis of the structured exercise
and progressive resistance exercise groups showed no difference
between groups.

DISCUSSION

Summary of main results

Twenty-four studies (7511 participants) met the inclusion criteria
for this review. Exercise interventions may provide little to no
improvements in independence with ADL and may slightly improve
the quality of life at discharge from hospital, although the certainty
of evidence was low. There is very low-certainty evidence on
the effect of exercise interventions on functional mobility and
walking performance at discharge from hospital and the incidence
of new delirium during hospitalisation. Of the included adverse
events outcomes, exercise interventions have no effect on the
number of falls (moderate-certainty evidence) or mortality during
hospitalisation (moderate-certainty evidence). We are uncertain
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whether exercise interventions affect medical deterioration during
hospitalisation (very low-certainty evidence). There were no
studies reporting incidence of musculoskeletal injuries during
hospitalisation. In addition, no studies reported participant global
assessment of success. The exercise interventions resulted in non-
meaningful differencesin length of hospital stay (very low-certainty
evidence), new institutionalisation (moderate-certainty evidence),
and hospital readmissions (moderate-certainty evidence).

Subgroup analyses of the nine studies investigating the effect of
interventions classified as rehabilitation-related activities showed
very-low certainty evidence with regard to the effect of the
intervention on independence with ADL at hospital discharge,
incidence of new delirium during hospitalisation, and medical
deterioration during hospitalisation. Rehabilitation-related activity
interventions reduced the length of hospital stay by over
half a day (low-certainty evidence), but appeared to have no
meaningful effect on new institutionalisation at discharge from
hospital (moderate-certainty evidence), or hospital readmissions
(moderate-certainty evidence). Meta-analysis to estimate the effect
of rehabilitation-related activities on functional mobility, quality of
life or walking performance at hospital discharge, or the incidence
of falls during hospitalisation was not possible, since only one study
reported each outcome.

As with the main analysis, subgroup analysis of structured exercise
interventions suggested a small but not clinically meaningful
improvement in independence with ADL at hospital discharge in
theintervention group, and a non-meaningful effect on the number
of falls, but the certainty of evidence was assessed as being low
for both outcomes. The evidence for the effects of structured
exercise on functional mobility and walking performance at
hospital discharge, or medical deterioration during hospitalisation
were of very low certainty. The structured exercise interventions
had no effect on mortality during hospitalisation (moderate-
certainty evidence) or length of stay (low-certainty evidence). There
were insufficient data to perform meta-analyses on the effect
of structured exercise interventions on the incidence of delirium
during hospitalisation (one study), quality of life at hospital
discharge (one study), hospital readmissions (one study), or new
institutionalisation at hospital discharge (no studies).

In the subgroup analyses of the nine studies investigating the effect
of interventions thatincluded progressive resistance training, there
was no meaningful difference to the main overall analysis in the
direction or size of the intervention effect for all outcomes.

Subgroup analyses separating studies that used sham-control
interventions and those that did not for the outcomes of
independence with ADL at hospital discharge and functional
mobility at hospital discharge, did not produce meaningfully
different results or explain the observed heterogeneity in the main
analyses.

Overall completeness and applicability of evidence

The main limitations in generalising the findings of the review
are that they are limited to general medical populations and
participants who were recruited in the first days of an acute hospital
admission.

We conducted meta-analyses for all major and minor outcomes
other than participant global assessment of success and

musculoskeletal injuries during hospitalisation. However, the
certainty of evidence was generally low or very low, and
further high-quality research may not produce substantially
different effects but could improve the certainty of the evidence.
Inconsistencies in future analyses may be reduced if trials are
conducted using consistent descriptions of sample characteristics,
using the same outcome measures, such as a uniform measure of
baseline level of function, and consistent reporting of exercise dose,
intensity and adherence.

Certain outcomes should be interpreted with additional caveats.
The effect of exercise interventions on hospital outcomes such as
length of stay and readmissions may vary considerably depending
on the context, in particular the health and social care systems
in which they are conducted and the opportunities that exist
within these systems to modify such outcomes. As such, the
generalisability of the outcomes may be very limited. Walking
performance at hospital discharge was treated as a continuous
outcome and does not allow for differences in the number of
participants in each arm who were able to walk. Finally, as noted in
anindividual participant data meta-analysis using the data from de
Morton 2007 and Jones 2006 (two studies included in this review),
a ceiling effect in the Barthel Index is believed to limit the ability
to accurately measure change in more functionally independent
people (de Morton 2007b). This was also apparent in two further
studies included in this review. Pedersen 2019 reported modified
Barthel Index scores of 20/20 in both the intervention and control
groups at discharge; Jeffs 2013 reported mean discharge scores in
the Barthel Index of 95/100 in the intervention group and 96/100
in the control group. This may have reduced the size of the effect
observed in the meta-analysis of independence in ADL at hospital
discharge.

Other than hospital readmissions, the time point used for the
analysis of all outcomes was at hospital discharge. This time point
was selected as the most likely time to observe a treatment effect
should one exist. The results cannot be generalised to a longer
follow-up period.

One study is awaiting classification to be included in the next
update of this review (Kojaie-Bidgoli 2021). The study registration
was identified in our literature search but was not completed at
the time we submitted the review. It is believed that the data are
unlikely to change the conclusions of this current review. We will
update this review as more trials become available.

Quality of the evidence

Using the GRADE criteria, we downgraded the certainty of
the evidence for all outcomes. This was predominantly due
to risk of bias, inconsistency and imprecision. Inconsistency
and heterogeneity did not appear to be explained by the
combining of the subgroups of interventions in the meta-analysis,
as heterogeneity within the subgroups was highly prevalent.
Exercise dose and adherence varied considerably and may
explain some heterogeneity, but inconsistency in the reporting
of the interventions and adherence prevents further inference.
Imprecision was particularly prevalent in the binary outcomes due
to low numbers of events and consequently, the meta-analysis did
not reach an optimal information size to provide confidence in the
derived results.
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The main difference in risk of bias by outcome was between
'soft' outcomes (i.e. required judgement by the assessor or
participant or could be influenced by the assessor's behaviour)
and 'hard' outcomes. Soft outcomes included: independence in
ADL at discharge from hospital, functional mobility at discharge
from hospital, incidence of delirium during hospitalisation, quality
of life at discharge from hospital and walking performance at
discharge from hospital. As only nine of 24 studies used blinded
outcome assessors, these soft outcomes would result in a high
risk of bias for measurement of the outcome in the studies
with non-blinded assessors. Consequently, the meta-analyses
of all five soft outcomes had a high risk of bias for 50% or
more of the included studies, compared to the 'hard' outcomes
such as falls during hospitalisation, medical deterioration during
hospitalisation, mortality during hospitalisation, length of stay
and hospital readmissions, which all had less than 30% of
included studies with a judgement of being at high risk of bias.
Typically, a lack of outcome-assessor blinding for hard outcomes
led to a judgement of 'some concerns' for the 'measurement
of the outcome' domain. The GRADE rating of certainty was
downgraded due to risk of bias for ADL at discharge from hospital,
functional mobility at discharge from hospital and incidence of
delirium during hospitalisation, and results need to be interpreted
accordingly.

The other notable distinction in risk of bias by outcome was for
walking performance. Five of six studies included in the analysis
were at high risk of bias due to missing data. This reason for missing
data was presumed or known to be dependent on the true value as
participants were unable to walk.

Publication bias may explain the asymmetry seen in the funnel plot
of length of hospital stay (Figure 5). Given the lack of a meaningful
effect size, imprecision and inconsistency, it is unlikely that if
publication bias did exist, it has had a meaningful effect on the
findings.

The highest certainty of evidence was for the number of falls during
hospitalisation (overall analysis), which was at moderate certainty.
The outcome was downgraded for imprecision, as due to only
62 events an optimal information size is unlikely to have been
met (Guyatt 2011), and the 95% Cls included both an appreciable
harm and a benefit. The outcome was not downgraded further
for imprecision as we made an a priori decision to downgrade
two levels only for outcomes with fewer than 50 events. The
outcome was not downgraded for risk of bias, as removal of two
of nine studies assessed at high risk of bias did not meaningfully
change the estimate of the effect, neither was it downgraded for
imprecision (12 = 0%). Further, publication bias was not assessed
as there were fewer than 10 studies, and the outcome was not
considered as indirect.

Potential biases in the review process

Adverse events during hospitalisation were initially planned to be
reported as acombined outcome. As adverse events were expected
to be defined differently by different studies, the plan was to
include any and all data for mortality, falls, medical deterioration
and musculoskeletal injury as a combined adverse-event outcome.
However, we changed this for three reasons.

« Combining the outcomes might have led to double counting of
participants who experienced an adverse event (e.g. if the same
participant experienced both a fall and medical deterioration).

« The estimate of baseline risk of experiencing an adverse event
would have been very different depending on the number and
type of adverse events reported by the different studies.

« Interpretation of the analysis for the combined outcome would
be very challenging due to the very different natures of the
individual outcomes.

Therefore, we decided not to combine the outcomes, but to analyse
each separately. However, this had the effect of reducing precision,
since there were lower numbers of events for each outcome than
would have been available if a combined outcome had been used.

We made the decision not to distinguish between studies that used
a sham-control intervention and those that did not. This decision
introduced the potential for methodological diversity to increase
the statistical heterogeneity in the analyses. We theorised that
the large variation in usual care (i.e. the clinical diversity) would
represent more interstudy variability in the control arm than the
inclusion of a sham intervention. This appears to be supported
by the lack of significant differences in the estimate of effect or
observed heterogeneity in the post-hoc subgroup analyses that we
performed for the outcomes: independence with ADL at hospital
discharge and functional mobility at hospital discharge.

Two review authors (JK, KJ) conducted included studies. They were
not involved in the risk of bias assessments of their studies.

Agreements and disagreements with other studies or
reviews

Six previous reviews have investigated exercise for acutely
hospitalised older adults, albeit with differences in methodology
and focus (de Morton 2007a; Kosse 2013; Martinez-Velilla 2016;
Kanach 2018; Valenzuela 2020; Reynolds 2021).

The original Cochrane Review concluded that "exercise sessions
may not lead to any difference in function, harms, length of
stay in hospital or whether they go home or to a nursing home
or other care facility" (de Morton 2007a). However, it had more
positive conclusions for exercise prescribed as a component of a
multidisciplinary intervention, suggesting that although it 'may not
lead to any difference in function or harms', it 'may slightly reduce
the length of stay in hospital' (de Morton 2007a). The favourable
findings regarding length of stay were based on a meta-analysis of
five studies, which estimated a mean reduction in length of stay of
one day, which is more than the reduction of half a day observed
in the rehabilitation-related activities meta-analysis in this review.
This is partly explained by the exclusion of two of the five studies in
the original review from this review because they included elective
and surgical patients.

The narrative review of Kosse 2013 concluded that "at time of
discharge, patients who had participated in a multidisciplinary
programme or exercise programme improved more on physical
functional tests [...] In addition, multidisciplinary programmes
reduced the length of hospital stay significantly." Their conclusion
was based on two of nine studies showing effects in favour of
an exercise intervention benefiting independence with ADL at
discharge; three of seven studies showing effects in favour of an
exercise intervention benefiting physical performance; and three
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of five studies showing effects in favour of a multidisciplinary
intervention reducing length of hospital stay. The results of Kosse
2013 appear similar to this review, in that there is considerable
uncertainty regarding the effect of exercise on functional and
hospital outcomes.

The narrative review of Martinez-Velilla 2016 found inconsistent
results for functional improvement at the time of discharge from
hospital, but did conclude that the mean length of stay was reduced
for participants in multidisciplinary interventions. The narrative
review of Kanach 2018 focused exclusively on structured exercise
interventions, excluding exercise prescribed as a component of a
multidisciplinary intervention. The authors concluded that they
were able to add little to the conclusions of de Morton 20074, in that
they found evidence of the effectiveness of exercise interventions
to be inconsistent. The findings of both Martinez-Velilla 2016 and
Kanach 2018 appear in keeping with this review.

The meta-analysis of Valenzuela 2020 had similar aims to
this review, though had stricter definitions of what constituted
an exercise intervention, and included non-general medical
populations (e.g. respiratory and cardiac-specific populations)
and studies that randomised at any point during hospitalisation
(as opposed to the criterion of this current review of requiring
randomisation within the first 72 hours after hospital admission).
Most results are in keeping with this review. The authors concluded
that there was no evidence that, compared to usual care, exercise
interventions reduced length of hospital stay, or affected the
risk of readmission or mortality. They found that participants
who received an exercise intervention were likely to have greater
independence with ADL at discharge (SMD 0.64, 95% CI 0.19 to
1.08; 5 trials, 870 participants) and a higher level of physical
performance at discharge (SMD 0.57, 95% CI 0.18 to 0.95; 7 trials,
1052 participants) than those who received usual care. The effect
size estimates were more favourable to the exercise intervention
than were the estimates in this review. Nevertheless, in keeping
with our findings, the reported Cls include meaningful benefit and
non-meaningful benefit when analysed using the estimates of MCID
applied in this review.

The review of Reynolds 2021 investigated the effect of unstructured
mobility interventions in hospitalised older adults. With similar
findings to this current review, the authors concluded that although
theinterventions may have improved physical activity and function
during hospitalisation there was low certainty of evidence.

In summary, we do not believe that our findings are significantly
different from other reviews, and although some individual studies
show meaningful benefit, this does not translate to a high certainty
of evidence when the studies are pooled. Investigating the causes

of the inconsistencies observed in all of the above reviews could be
a focus of future research.

AUTHORS' CONCLUSIONS

Implications for practice

This review update including 24 studies with 7511 participants
showed that exercise may make little difference to independence
in activities of daily living or quality of life. We are uncertain
about the effect of exercise on functional mobility, incidence of
delirium and medical deterioration. Certainty of evidence was
limited by risk of bias, imprecision and inconsistency. Whilst
some individual studies showed appreciable benefits of exercise
interventions for older adults during an acute hospitalisation, when
we pool the evidence and assessed the certainty of evidence, there
is insufficient certainty of evidence to inform change to routine
clinical practice. Importantly, there is moderate-certainty evidence
that exercise interventions in hospitals do not increase falls during
hospitalisation, and this should, therefore, not be a barrier to their
implementation. We suggest that clinicians continue to rely on their
assessments and clinical reasoning to tailor exercise interventions
to patients' needs and preferences.

Implications for research

There is uncertainty regarding the effect of exercise interventions
during an acute hospitalisation on functional and hospital
outcomes in older medical inpatients. Some studies have provided
positive findings, but the reasons for this positive deviance remain
unclear. Differences in populations, settings and intervention
design may be responsible. Future primary research on the effect
of exercise on acute hospitalisation could focus on more consistent
and uniform reporting of participant's characteristics including
their baseline level of functional ability, as well as exercise dose,
intensity and adherence that may provide an insight into the
reasons for the observed inconsistencies in findings. Further,
underpinning future studies of exercise efficacy with qualitative
evaluation and process evaluations may assist efforts to replicate
the more successful studies.
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* Indicates the major publication for the study
CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Abizanda 2011

Study characteristics
Methods Design: RCT
Baseline time point (T1): first 48 hours of admission
Outcome time point (T2): day of discharge from hospital
Participants Inclusion criteria: aged = 65 years; admitted for an acute medical illness or exacerbation of a previous
chronic condition; either participant or legal representative provided informed consent
Exclusion criteria: none
Exercise arm
« natbaseline: 198
« Age mean: 83.3 (SD 6.5) years
« Women (n(%)): 112 (56.6)
« Barthel Index (0-100) on admission: 27.4 (23.4)
« Confusion on admission - CAM (n (%)): 70 (35.3)
Control arm
« natbaseline: 202
« Age mean: 83.7 (SD 6.1) years
« Women (n(%)): 115 (56.9)
« Barthel Index (0-100) on admission: 31.8 (25.6)
« Confusion on admission - CAM (n (%)): 48 (24)
Interventions Exercise arm
« TIDieRitem 1: (briefname: provide the name or a phrase that describes the intervention): OT intervention
+usual care.
« TIDieR item 2: (why: describe any rationale, theory, or goal of the elements essential to the intervention):
OT intervention could improve functional outcomes on an acute geriatric unit.
« TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of interven-
tion providers): see item 4.
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Abizanda 2011 (continued)

TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combina-
tion) used in the intervention, including any enabling or support activities): day 1: OT assessment includ-
ing instruction of the primary carer in patient mobilisation techniques. Day 2 until discharge: delivery
of therapeutic plan (tailored to individual) may include: cognitive stimulation; instructions to family
re. prevention of hospital-associated complications; retraining in ADLs (including mobility practice).
Day of discharge: as day 2 to discharge with additional 30-minute session including: instructions to
relatives/carers; assessment of technical aids; recommendations for patient maintenance/increased
independence.

TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing as-
sistant), describe their expertise, background and any specific training given): occupational therapist,
trained by specialist geriatric therapist and by unit geriatricians.

TIDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,
such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
individually and face-to-face with participant and relative or carer.

TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features): acute geriatric unit.

TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity
or dose): approximately 1 hour to formulate therapeutic plan on day 1. From day 2 until discharge,
45 minutes sessions; day of discharge 30 minutes. Mean of 5 sessions per inpatient stay. Included 10
minutes of cognitive therapy; 30 minutes retraining of ADL and approximately 5 minutes family/carer
education.

TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when and how): personalised according to need based on assessment day 1.
TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): not specified.

TIDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how and
by whom, and if any strategies were used to maintain or improve fidelity, describe them): not specified.
TIDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): all participants received the treatment to which
they were allocated. Mean number of OT sessions: 5.

Controlarm

TIDieR item 1: usual care.
TIDieR item 2: not specified.
TiDieR item 3: not specified.

TIDieR item 4: during hospitalisation, all participants received medical treatment, nursing care, PT,and
social assistance in accordance with the usual practice of the unit. Participants were treated as per
usual by a geriatrician who prescribed and adjusted the pharmacological and non-pharmacological
treatment daily from admission to discharge. Physiotherapy was indicated as per usual, when the
geriatrician considered appropriate, to participants in both trial arms. No other physical or cognitive
therapy was administered to usual care participants.

TIDieR item 5: geriatrician-led usual care; PT as appropriate.

TiDieR item 6: not specified.

TIDieR item 7: acute geriatric unit.

TIDieR item 8: not specified.

TIDieR item 9: as item 4.

TIDieR item 10: not specified.

TIDieR item 11: not specified.

TIDieR item 12: all participants received the treatment to which they were allocated.

Outcomes Barthel Index (score of 0-100) at T2
Incidence of delirium during hospitalisation
Falls during hospitalisation
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Mortality during hospitalisation
Musculoskeletal injuries during hospitalisation

Length of hospital stay

Notes Participants randomised to intervention group were admitted for stroke more often than the control
group (19.7% with intervention vs 7.9% with control; P < 0.01) and presented greater ambulation-de-
pendence on admission (57.9% with intervention vs 41.8% with control; P <0.01).

Asplund 2000

Study characteristics

Methods Design: RCT
Baseline time point (T1): admission to hospital
Outcome time point (T2): discharge from hospital

Follow-up time point (T3): 3 months after discharge

Participants Inclusion criteria: aged > 70 years; acutely admitted to University Hospital of Umea for medical ailments

Exclusion criteria: required treatment in specialised units, such as the intensive care unit, coronary care
unit or acute stroke unit; or required treatment in 1 of the designated subspecialities such as in a renal
care unit

Exercise arm

o natbaseline: 190

« Age mean: 80.9 (95% CI 80.1 to 81.9) years

« Women (n(%)): 111 (58)

 Barthel Index (0-20) on admission: 0-14 points: 16%; 15-19 points: 32%; 20 points: 52%
« Confusion on admission - CAM (n (%)): 86 (47)

Control arm

« natbaseline: 223

« Age mean: 81.0 (95% CI 80.3 to 81.8) years

« Women (n(%)): 140 (63)

 Barthel Index (0-20) on admission: 0-14 points: 15%; 15-19 points: 41%; 20 points: 44%
« Confusion on admission - CAM (n (%)): 113 (53)

Interventions Exercise arm

« TIDieR item 1: (brief name: provide the name or a phrase that describes the intervention): AGW.

« TIDieR item 2: (why: describe any rationale, theory or goal of the elements essential to the intervention):
1. When compared with participants admitted to general medical wards, global outcome at 3 months
after admission is improved in participants acutely admitted to a dedicated geriatric medical unit. 2.
Acute care in a dedicated geriatric unit reduces resource consumption without compromising partic-
ipant outcome at 3 months.

« TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of interven-
tion providers): not specified.

« TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combi-
nation) used in the intervention, including any enabling or support activities): the geriatric approach
followed the principles outlined by the Nordic Working Group on geriatric assessment and rehabili-
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Asplund 2000 (continued)

tation. Staffing of the ward was designed to optimise the conditions for treatment, nursing, early re-
habilitation and planning of care for older, acutely ill patients. Care covered by both internists and
geriatricians. MDT included nursing staff, physiotherapists, OTs and dietician (no social workers). Most
participants assessed by physiotherapists and OTs. Early rehabilitation, interdisciplinary teamwork
and 'intense' discharge planning.

TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing as-
sistant), describe their expertise, background and any specific training given): the staff were recruited
from geriatric, medical and surgical departments. There was a 1-week education period for the staff
with emphasis on the principles of interdisciplinary and geriatric working forms and on ethical issues.
This was followed by a 3-week run-in period of the AGW before the beginning of randomisation.

TIDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,
such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
face-to-face.

TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features): AGW consisted of 11 beds and shared facilities with a
surgical ward.

TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity
or dose): not specified.

TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when and how): not specified.

TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): not specified.

TIDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how and
by whom, and if any strategies were used to maintain or improve fidelity, describe them): not specified.
TIDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): fidelity to the intervention not described other
than 4 participants refused to participate after first consenting.

Controlarm

TIDieR item 1: medical ward.
TIDieR item 2: NA.
TIDieR item 3: NA.

TIDieR item 4: wards were covered by internists only (no geriatricians). Physiotherapists, OT and di-
etitian not routinely available. Only occasional assessment by physiotherapists or OT. Dedicated part-
time social worker.

TIDieR item 5: as item 4.

TIDieR item 6: face-to-face.

TIDieR item 7: 2 medical wards, 30 beds on each ward.
TIDieR item 8: not specified.

TiDieR item 9: not specified.

TIDieR item 10: not specified.

TIDieR item 11: not specified.

TIDieR item 12: not specified.

Outcomes Barthel Index (categorised scores only) at T2 and T3
Mini-Mental State Examination at T3
Incidence of delirium during hospitalisation
Length of hospital stay
Adverse events (mortality during hospitalisation)
New institutionalisation at discharge from hospital
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Readmission to an acute hospital during first 3 months after discharge

Notes

Blanc-Bisson 2008

Study characteristics

Methods Design: RCT
Baseline time point (T1): within first 24 hours of admission
Outcome time point (T2): when deemed clinically stable

Follow-up time point (T3): 1 month after T2

Participants Inclusion criteria: aged > 70 years; confined to bed or walking from bed to chair with human help, but in-
dependent for locomotion within 3 months; written consent from participants and surrogates

Exclusion criteria: any neuromuscular diseases affecting lower limbs, chronic respiratory impairment,
severe heart failure (New York Heart Association class IV), peripheral vascular disease, palliative care,
use of drugs known to impair muscle function. Owing to PT availability, admitted patients in a period
that was incompatible to PT intervention the following day after admission were excluded. Thus, no
more than 5/20 patients admitted from Sunday to Thursday were included per week

Exercise arm

« natbaseline: 38
« Age mean: 85.5 (SD 6.0) years
« Women (n(%)): 25 (65.8)

Control arm

o natbaseline: 38
« Age mean: 85.4 (SD 7.3) years
« Women (n(%)): 30 (78.9)

Interventions Exercise arm

« TIDieR item 1: (brief name: provide the name or a phrase that describes the intervention): Acute Care for
Elders programme (early and intense PT rehabilitation).

« TIDieRitem 2: (why: describe any rationale, theory or goal of the elements essential to the intervention): it
was hypothesised the exercise programme may improve ADL performance. The intervention focused
on leg extension exercises because knee and hip extensors are essential to perform independent ac-
tivities, such as walking, stair climbing, and rising from a chair.

« TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of interven-
tion providers): not specified.

« TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combi-
nation) used in the intervention, including any enabling or support activities): for crural triceps: 10 rep-
etitions of dynamic work against the foot of the bed, extended legs to push the body to the top of the
bed. If the participant was too weak, exercise was performed against the hand of the physiotherapist.
When the participant was able to stand, exercises of plantar flexors and extensors were performed
in the upright position. For all the leg: extended leg, hip flexion at 45° in alternate for each leg, each
repetition is maintained 3-5 seconds, 10 repetitions with 10-second rest period between each. For the
pelvis: knee flexed at 30°, moving pelvis to the left and to the right, 10 repetitions.
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TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing assis-
tant), describe their expertise, background and any specific training given): physiotherapists delivered
the intervention, their experience/specific training was not specified.

TIDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,
such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
face-to-face.

TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features): acute care geriatric medicine ward and in PT room.
TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity
or dose): additional to usual care until participant deemed 'clinically stable'. Started on day 1 or 2 of
hospitalisation. 30-minute sessions. Twice per day, five days per week.

TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when and how): some modification for crural triceps exercises based on ability
(see item 4).

TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): not specified.

TIDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how and
by whom, and if any strategies were used to maintain or improve fidelity, describe them): exercise was
supervised.

TiDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): fidelity not reported.

Controlarm

TIDieR item 1: acute care geriatric medicine unit.
TIDieR item 2: not specified.
TIDieR item 3: not specified.

TIDieR item 4: local policy indicated that participants should be transferred to armchair as soon as
possible according to their general health status. From day 3 to 6, participants started to walk with hu-
man help with or without technical assistance in the PT room for 3 sessions per week until discharge.
PT was continued at home for 1 month.

TIDieR item 5: physiotherapists delivered the intervention, their experience/specific training was not
specified.

TIDieR item 6: face-to-face.

TIDieR item 7: acute care geriatric medicine ward and in PT room.

TIDieR item 8: from day 3 to 6, participants started to walk in the PT room for 3 sessions per week. After
discharge PT was continued at home for 1 month.

TIDieR item 9: as per item 4. Walking practice was with or without technical assistance.
TIDieR item 10: not specified.

TIDieR item 11: in-hospital walking practice supervised.

TIDieR item 12: not specified.

Outcomes Katz ADL score (0-12) at T2 and T3
Adverse events (mortality)
Notes The intervention group had a higher mean BMI approaching significance (P < 0.06) and a higher mean
weight approaching significance (P <0.07).
Brown 2016
Study characteristics
Methods Design: RCT
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Baseline time point (T1): admission to hospital

Outcome time point (T2): discharge from hospital

Follow-up time point (T3): 4 weeks after discharge

Participants

Inclusion criteria: aged = 65 years; with medical reason for admission; not being imminently terminal
(death not expected in the next 30 days)

Exclusion criteria: delirium (CAM score > 0); cognitive impairment (Mini-Cognitive Assessment score < 3);
self-report of not being ambulatory with or without an assistive device in the 2 weeks before admission;
significant language barrier that required a translator; being previously enrolled in the study

Exercise arm

n at baseline: 50
Age mean: 74.4 (SD 6.9) years
Women (n (%)): 2 (4)

Control arm

n at baseline: 50
Age mean: 73.4 (SD 7.0) years
Women (n (%)): 1 (2)

Interventions

Exercise arm

TIDieR item 1: (brief name: provide the name or a phrase that describes the intervention): mobility pro-
gramme.

TIDieR item 2: (why: describe any rationale, theory or goal of the elements essential to the intervention):
mobility programme designed to address the evidence that older adults who experience low mobility
during hospitalisation are at substantially increased risk of serious declines in strength and function,
which may lead to long-term mobility disability.

TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of interven-
tion providers): a rolling walker was provided if needed. Gait belts were used to ensure safe ambula-
tion. A diary was provided to participants to record their physical activity, see item 9.

TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combina-
tion) used in the intervention, including any enabling or support activities): protocol for the mobility pro-
gramme began with assisted sitting, then standing, progressing to weight shifting, stepping in place
and ambulation as tolerated with the assistance of the research assistant. Additionally, a behavioural
intervention was used to encourage additional physical activity outside supervised intervention.
TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing as-
sistant), describe their expertise, background and any specific training given): all members of the re-
search team who transferred and walked with participants received in-depth training in safe patient
handling techniques by physical therapists. Proficiency and competency were documented using ob-
jective standards.

TIDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,
such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
participants seen individually, face-to-face by the research assistant.

TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features): medical ward.

TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity
or dose): exercise was supervised up to twice per day for 15-20 minutes, 7 days per week. Although
participants were encouraged to walk at each session, they could refuse any or all sessions. The re-
search assistant attempted to make = 3 visits for each scheduled walk. If a participant was away at
a test or busy with another healthcare professional, the research assistant returned at a later time
to walk with the participant. In addition to the mobility protocol, a behavioural intervention strategy
was integrated to encourage participants to increase time spent out of bed.
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TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when and how): the level of out-of-bed activity was dependent on the individual
participant and incorporated activities participants were deemed able to do independent of cueing
or assistance during each walking session. The participant and research assistant set daily goals re-
garding the amount of time the participant would try to spend out of bed. The participants physical
activity diary was used by the research assistants to reinforce positive behaviour and to set goals for
the following day. In addition to goal setting, participants were encouraged to discuss any barriers to
mobility they were experiencing. Using an interview guide, the research assistant asked about mobil-
ity challenges and prompted participants to develop potential solutions to these challenges.

TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): not specified.

TIDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how and
by whom, and if any strategies were used to maintain or improve fidelity, describe them): to assist in
self-monitoring of out-of-bed mobility, the participants were provided with a diary that could be used
to document each time they sat up or walked.

TIDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): the group completed 122 (51.3%) of the potential
238 walks. Reasons for lack of completion included participant refusal 18.9%, participant unavailable
because of tests or procedures 16.4%, staff not available 11.3%, and other 2%. Although 45 walks were
refused during the study, 28 refusals (62.2%) came from 4 participants. For the behavioural interven-
tion component, which included goal setting and discussion of mobility barriers, the MP group com-
pleted 108 (80%) of the 135 visits.

Control arm

TIDieR item 1: usual care.
TIDieR item 2: not specified.

TIDieR item 3: participants were provided with a diary that looked identical to those provided to the
participants in the mobility programme group. The participants in the control arm were asked to doc-
ument frequency of visitors, both family and healthcare professionals.

TIDieR item 4: the participants received visits by the research assistant to control for the daily attention
that intervention group received. Physicians were able to order PT services.

TiDieR item 5: not specified.
TIDieR item 6: participants seen individually, face-to-face by the research assistant.
TIDieR item 7: medical ward.

TIDieR item 8: the visits from the research assistant were approximately 15-20 minutes long and oc-
curred up to twice per day 7 days per week.

TIDieR item 9: not specified.

TIDieR item 10: not specified.

TIDieR item 11: not specified.

TIDieR item 12: the group completed 184/223 (82.5%) visits.

Outcomes Katz ADL score (7-21) at T2 and T3

Incidence of delirium during hospitalisation

Falls during hospitalisation

Mortality during hospitalisation

Medical deterioration during hospitalisation

Length of hospital stay

Notes
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Study characteristics
Methods Design: RCT

Baseline time point (T1): admission to hospital

Outcome time point (T2): discharge from hospital

Follow-up time point (T3): 1, 3, 6 and 12 months after discharge

Participants

Inclusion criteria: = aged 70 years, community-dwelling and admitted to a medicine or family practice
service

Exclusion criteria: transferred from a nursing facility or another hospital; required speciality unit admis-
sion (e.g. intensive care, coronary care, telemetry or oncology); admitted electively; had a length of stay
<2 days; had been previously enrolled in the study

Exercise arm

n at baseline: 767

Age mean: 80 (SD 7) years

Women (n (%)): 462 (60)

Diagnosis of dementia (n (%)): 120 (16)

Controlarm

n at baseline: 764

Age mean: 79 (SD 7) years

Women (n (%)): 464 (61)

Diagnosis of dementia (n (%)): 137 (18)

Interventions

Exercise arm

TIDieR item 1: (brief name: provide the name or a phrase that describes the intervention): Acute Care for
Elders unit.

TIDieR item 2: (why: describe any rationale, theory or goal of the elements essential to the intervention):
researchers hypothesised that Acute Care for Elders intervention will improve functional outcomes
and the process of care in hospitalised older patients.

TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of intervention
providers): full description of intervention provided in Landefeld and colleagues, 1995. The interven-
tion included environmental changes with carpeting, handrails, large clocks and calendars, elevated
toilet seats and door levers described.

TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combi-
nation) used in the intervention, including any enabling or support activities): physical and psychosocial
function were assessed by the admitting nurse and daily interdisciplinary team rounds were conduct-
ed by the geriatrician medical director and geriatric clinical nurse specialist. Suggestions by the inter-
disciplinary team were recorded and communicated to the attending physician. Nursing care plans
for fall risk assessment, mobility, self-care, skin integrity, nutrition, continence, confusion, depression
and anxiety, which had been modified for the intervention from those used routinely on usual care
units, were implemented when appropriate. Medications of potential risk to older patients were iden-
tified by the medical director, who recommended alternative treatments, including non-pharmaco-
logical interventions.

TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing assis-
tant), describe their expertise, background and any specific training given): nursing staff did not move
between the intervention and usual care units, attending and resident physicians provided care to
both groups. No other information regarding training/expertise provided.

TIDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,

such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
asitem 4.
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TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features): 34 bed Acute Care for Elders unit. Including a room for
PT and a parlour for dining and visiting with family.

TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity
or dose): not specified.

TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when and how): as item 4.

TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): not specified.

TiDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how and
by whom, and if any strategies were used to maintain or improve fidelity, describe them): not specified.

TIDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): significant differences favouring Acute Care for
Elders unit in: adherence to care plans promoting independent function; time to discharge planning
first being mentioned; number of referrals to the social workers, and delay to referral; days of ordered
bed rest; number of referrals to PT and delay to consult; number of participants with physical con-
straints and time the constraints were used for; number of participants with prescriptions of high-risk
medication in first 24 hours. No differences in: number of participants who had an order of bed rest;
number of participants with urinary catheters and time urinary catheters used for; number of partici-
pants with prescriptions of high-risk medications in day prior to discharge.

Controlarm

TIDieR item 1: usual care units.
TIDieR item 2: not specified.

TiDieR item 3: not specified.

TIDieR item 4: nursing staff-to-participant ratios were similar on the intervention and usual care units.
TIDieR item 5: same nursing ratios.
TiDieR item 6: not specified.

TIDieR item 7: usual care units.
TIDieR item 8: not specified.
TiDieR item 9: not specified.

TIDieR item 10: not specified.
TIDieR item 11: not specified.
TIDieR item 12: not specified.

Outcomes Katz ADL score (0-5) at T1 and T2
Physical Performance and Mobility Examination at T2
Mortality during hospitalisation
Length of hospital stay
Readmissions at 1 month after discharge from hospital
New institutionalisation at discharge from hospital
Notes
Courtney 2009
Study characteristics
Methods Design: RCT
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Baseline time point (T1): within 72 hours of admission
Outcome time point (T2): 4 weeks after discharge from hospital

Follow-up time point (T3): 12 and 24 weeks after discharge

Participants

Inclusion criteria: aged = 65 years, admitted with a medical diagnosis, with = 1 risk factor for readmis-
sion (i.e. aged = 75, multiple hospital admissions in previous 6 months, multiple comorbidities, living

alone, lack of social support, poor self-rating of health, functional impairment, history of depression, or

a combination of these)

Exclusion criteria: requiring home oxygen; dependent on a wheelchair or unable to walk independently
for 3 m, living in a nursing home; cognitive deficit; progressive neurological disease

Exercise arm

« nat baseline: 64 (58 reported in Courtney and colleagues Journal of the American Geriatrics Society

2009)
« Age mean:78.1(SD 6.3) years
« Women (n(%)): 36 (62.1)

Controlarm

« natbaseline: 64
« Age mean: 79.4 (SD 7.3) years
« Women (n(%)): 40 (62.5)

Interventions

Exercise arm

« TIDieR item 1: (brief name: provide the name or a phrase that describes the intervention): older hospi
talised patients' discharge planning and in-home follow-up.

« TIDieR item 2: (why: describe any rationale, theory or goal of the elements essential to the intervention):

multifaceted transitional care intervention including hospital and home-based exercise strategies fo

r

at-risk older adults was hypothesised to reduce readmissions and improve functional outcomes of

hospitalisation.

« TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven
tion, including those provided to participants or used in intervention delivery or in training of interven

tion providers): care plan as described in item 4. Written guidelines were provided on postdischarge

management, including diagrams and specific instructions for their exercise programme.

« TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combi-
nation) used in the intervention, including any enabling or support activities): within 72 hours of admis-
sion, a nurse and physiotherapist undertook a comprehensive participant assessment and developed

a goal-directed, individualised care plan in consultation with the participant, healthcare profession

als, family and carers. The care plan included, an exercise intervention, a nursing intervention and an
intervention after discharge. The exercise intervention included stretching, balance training, walking,
strengthening (elbow flexors/extensors, hip flexors/extensors/abductors, knee extensors). The nurs-
ing intervention involved a nurse visiting the participant daily whilst in hospital to address concerns,
facilitate the exercise programme and oversee discharge planning. While the participant remained
in hospital, the nurse developed a transitional care plan covering the areas of functional ability and
need for assistance with ADL, postdischarge treatments and follow-up care, social support, chronic
disease management plans and information, medication information, community services, and assis-
tance with the exercise programme. The intervention after discharge consisted of a home visit by the
nurse within 48 hours of discharge, to assess availability of support, address transitional concerns,

provide advice and support and ensure that the exercise programme could be safely undertaken a

t

home. Extra home visits were provided if required. Weekly follow-up telephone calls were provided

for 4 weeks, followed by monthly calls for a further 5 months.

« TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing as-

sistant), describe their expertise, background and any specific training given): no specific training fo

r

the nurse specified, other than the nurse and physiotherapist combined their visits when planning,

explaining and demonstrating the exercise programme to ensure continuity when the nurse contin
ued to facilitate the exercise programme during extended hospital stays and at home.
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TIDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,
such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
the physiotherapist and nurse explained and demonstrated the exercise programme face-to-face. The
daily visits whist in hospital by the nurse included 'facilitating the exercise programme'. Written guid-
ance was provided for postdischarge management, and as described in item 4, postdischarge the par-
ticipants received home visit(s) and regular telephone calls.

TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features): in-hospital interventions were carried out on the med-
ical wards. Postdischarge the intervention was carried out in the participants home.

TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity or
dose): intervention commenced within the first 72 hours of admission, and continued daily during the
participant's admission. Follow-up ended with a telephone call at 5 months postdischarge. The daily
exercise programme included walking at a slow pace for 3-5 minutes, increasing to a moderate level
for 5-10 minutes, followed by a slower pace, initially 2-3 times per week, increasing to 3-4 times per
week. The strengthening component of the exercise programme was 2-3 times per week, increasing to
3-4 times per week, progressing from the lowest resistance to higher resistance depending on ability.
Contractions were held for 3-5 seconds, repeated 5 times, and building to 2-3 sets of 10 repetitions.
TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when and how): as in item 4 and 8. Care plan, exercise plan and postdischarge
management tailored to individual.

TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): not specified.

TIDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how and
by whom, and if any strategies were used to maintain or improve fidelity, describe them): during the
telephone follow-ups feedback was sought on the levels of adherence to the exercise programme and
progress with the exercise plan and goals.

TIDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): 31 (53%) participants reported following their pro-
gramme all the time or nearly every day, another 11 (19%) doing their exercises 3-4 days per week
and 16 (28%) doing their exercises < 2 days per week or none of the time.

Control arm

TIDieR item 1: usual care.
TIDieR item 2: not specified.
TIDieR item 3: not specified.
TIDieR item 4: routine care as would normally be provided.
TiDieR item 5: not specified.
TIDieR item 6: face-to-face.
TIDieR item 7: medical ward.
TiDieR item 8: not specified.
TIDieR item 9: not specified.
TIDieR item 10: not specified.
TIDieR item 11: not specified.
TIDieR item 12: not specified.

Outcomes Katz ADL score (0-6) at T1 and T3 only

Lawton Instrumental Activities of Daily Living Scale score (0-7) at T1 and T3 only

Walking Impairment Scale at T1 and T3 only

Quality of life at T1 and T3 only

Mortality

Adverse events (undefined composite score)
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Courtney 2009 (continued)

Length of hospital stay

Readmissions at 6 months after discharge from hospital

Notes Poor self-rating of health was higher in the intervention group compared to the control group (65%
with intervention vs 47% with control; P =0.038).

de Morton 2007

Study characteristics
Methods Design: RCT

Baseline time point (T1): within 48 hours of admission

Outcome time point (T2): within 48 hours of discharge from hospital

Follow-up time point (T3): 1 month after discharge from hospital

Participants Inclusion criteria: aged = 65 years, diagnosed with a general medical condition, admitted to either of the

2 medical wards, and assessed within 48 hours of admission

Exclusion criteria: admitted to hospital from a nursing home, assessed to need nursing home level of

care or palliative care; had a stroke or a condition for which mobilisation was contraindicated (e.g.

deep vein thrombosis or fracture); too medically unwell to ambulate or exercise; readmitted having

previously participated in the study

Exercise arm

« natbaseline: 110

« Age mean: 80 (SD 8) years

« Women (n(%)): 61 (55.5)

« Barthel Index (0-100) on admission (mean): 66 (SD 26)

Control arm

« natbaseline: 126

« Age mean: 78 (SD 7) years

« Women (n (%)): 68 (54)

« Barthel Index (0-100) on admission (mean): 68 (SD 26)

Interventions Exercise arm

« TIDieR item 1: (brief name: provide the name or a phrase that describes the intervention): usual care +
additional exercise programme.

« TIDieR item 2: (why: describe any rationale, theory or goal of the elements essential to the intervention):
the primary hypothesis was that exercise intervention for hospitalised acute general medical patients
would reduce the requirements for inpatient rehabilitation. The secondary hypothesis was that the
intervention would improve hospital outcomes and measures of participant activity limitation at hos-
pital discharge.

« TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of interven-
tion providers): not specified.

« TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combi-
nation) used in the intervention, including any enabling or support activities): the additional exercise
programme was designed by a physiotherapist and consisted of exercises for the upper limb, lower
limb and trunk. It included 4 exercise levels (level 1: bed exercise programme, level 2: sitting exercise
programme, level 3: standing exercise programme and level 4: stairs exercise programme). Gravity,
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de Morton 2007 (Continued)

bodyweight and light weights were used for resistance whenever possible. A certified allied health
assistant supervised each session.
TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing assis-
tant), describe their expertise, background and any specific training given): the project physiotherapist
had 4 years of clinical experience.

TIDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,
such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
individual face-to-face sessions supervised by an allied health assistant.

TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features): medical ward.

TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity or
dose): starting the day of recruitment, the additional exercise was twice daily, 5 days per week. Session
duration 20-30 minutes.

TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then de-
scribe what, why, when and how): the project physiotherapist prescribed the programme level and in-
dividually tailored the exercises to safely challenge each participant in the experimental group. Partic-
ipants with reduced exercise tolerance exercised more frequently for shorter periods. Exercise resis-
tance was increased when participants could perform 10 repetitions. Participants were also encour-
aged to increase exercise repetitions and their walking distances as tolerated.

TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): not specified.

TIDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how and
by whom, and if any strategies were used to maintain or improve fidelity, describe them): not specified.
TIDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): referrals for usual PT care were received for 94%
of the intervention group. Both groups received a median of 3 sessions (IQR 2-5) of usual PT care (P =
0.50). Participants in the intervention group received a median of 90 minutes (IQR 40 to 131) of usual
PT care.

Controlarm

TIDieR item 1: usual care.
TIDieR item 2: comparison with usual care.
TiDieR item 3: not specified.

TIDieR item 4: usual care included daily medical assessment, 24-hour nursing assistance and allied
health service on referral from medical, nursing or other allied health staff.

TIDieR item 5: 4 teams delivered general medical care and were not ward specific whereas nursing staff
were ward specific.

TIDieR item 6: face-to-face provided to individual participants.
TIDieR item 7: medical ward.

TIDieR item 8: daily with 24-hour nursing assistance.

TiDieR item 9: not specified.

TIDieR item 10: not specified.

TIDieR item 11: not specified.

TIDieR item 12: referrals for usual PT care were received for 96% of the control group. Participants
received a median of 80 minutes (IQR 40-145) of usual PT care.

Outcomes

Barthel Index (score of 0-100) at T2
Functional Ambulatory Category at T2

Falls during hospitalisation

Mortality during hospitalisation

Medical deterioration during hospitalisation

Length of hospital stay

Exercise for acutely hospitalised older medical patients (Review) 52
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews
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Readmissions within the first 28 days after discharge
New institutionalisation at discharge from hospital

Timed Up and Go at T2

Notes Participants in intervention group were a mean 2 years older.

Ekerstad 2017

Study characteristics
Methods Design: quasi-RCT

Baseline time point (T1): admission to hospital

Outcome time point (T2): (quote) "intention was to perform the initial physical tests during the latter

part of the hospital stay, before discharge."

Follow-up time point (T3): 3 months after discharge

Participants Inclusion criteria: aged = 75 years, in need of in-hospital treatment, and with = 2 of the following FRail

Elderly Support researcH group (FRESH) criteria: general fatigue, tiredness from a short walk, depen-

dence in shopping, frequent falls/anticipation of falls, or = 3 more visits to the emergency ward during

the last 12 months

Exclusion criteria: person clearly suited for care in a conventional acute medical care unit due to the

severity and type of condition: acute stroke, acute myocardial infarction, sepsis, or other acute life-

threatening conditions; patient declined participation in study; informed consent could not be ob-
tained from the patient (and it was not possible to obtain informed consent from a relative); or the pa-
tient was a previously defined MAVA (acute elderly care CGA units) patient

Exercise arm

« natbaseline: 206

+ Age mean: 85.7 (SD 5.3) years

o Women (n(%)): 122 (59)

« Diagnosis of dementia (n (%)): 20 (10)

Control arm

» natbaseline: 202

« Age mean: 85.6 (SD 5.4) years

« Women (n(%)): 108 (53%)

« Diagnosis of dementia (n (%)): 27 (13)

Interventions Exercise arm

« TIDieR item 1: (brief name: provide the name or a phrase that describes the intervention): CGA and care
units.

« TIDieR item 2: (why: describe any rationale, theory or goal of the elements essential to the intervention):
CGA units are believed to be associated with less functional decline at discharge, lower mortality and
higher probability of living at home.

« TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of interven-
tion providers): not specified.

 TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combi-
nation) used in the intervention, including any enabling or support activities): participants were admit-
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Ekerstad 2017 (continued)

ted directly to the CGA ward from the ambulance. Participants received interdisciplinary assessment
(CGA), early discharge planning, mobility and ADL assessment early in their admission. Participants
were provided with appropriate assistive devices, and had ad hoc counselling regarding exercise post-
discharge. Daily team conferences to discuss progress occurred.

TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing assis-
tant), describe their expertise, background and any specific training given): the CGA unit was staffed by
physicians specialising in internal medicine, family medicine or geriatrics (or a combination of these),
licenced practising nurses, including specialised admission and discharge nurses, OTs and PTs. Nutri-
tionists available for "counselling only".

TIDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,
such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
face-to-face.

TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features): 2 MAVA (acute elderly care CGA units) wards with total
of 48 beds; 1, 2, or 4-bedded rooms. Wards already in existence for 4 years prior to study.

TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity
or dose): not specified.

TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when and how): care adjusted to needs of individuals as per CGA and multidisci-
plinary working.

TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): not specified.

TIDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how and
by whom, and if any strategies were used to maintain or improve fidelity, describe them): not specified.
TIDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): not specified.

Controlarm

TIDieR item 1: acute medical care unit.
TIDieR item 2: not specified.
TiDieR item 3: not specified.

TIDieR item 4: participants were admitted via the emergency department and received routine care
as per clinical guidelines.

TIDieR item 5: acute medicinal care units staffed by physicians specialising in internal medicine, and
licenced practising nurses. Physiotherapists, OTs and nutritionists available for counselling only.

TIDieR item 6: face-to-face.

TIDieR item 7: wards of internal and emergency medicine; 1, 2, or 4-bedded rooms.
TIDieR item 8: not specified.

TiDieR item 9: not specified.

TIDieR item 10: not specified.

TIDieR item 11: not specified.

TIDieR item 12: not specified.

Outcomes

ADL staircase (0-9) assessed at T2 and T3
6-minute walk test assessed at T2 and T3

Timed Up and Go assessed at T2 and T3

Quality of life (EQ-5D VAS) assessed at T2 and T3
Mortality during hospitalisation

Length of hospital stay

Readmissions in first 3 months following discharge
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Notes Higher proportion of control group (38%) compared to the intervention group (29%) were from home
living without help. Intervention group had a higher mean Charlson Co-morbidity Index score than the
control group (7.4 with intervention vs 6.2 with control).

Fretwell 1990
Study characteristics
Methods Design: RCT

Baseline time point (T1): first 24 hours of admission to hospital

Outcome time point (T2): discharge from hospital

Follow-up time point (T3): 6 weeks, 3 and 6 months after randomisation

Participants Inclusion criteria: aged = 75 years, not on protocol treatment or require admission to coronary or inten-
sive care; if their physician provided consent

Exclusion criteria: none

Exercise arm

« natbaseline: 221

« Age mean: 83.5 (SD 5.3) years

« Women (n(%)): 158 (71.5)

Control arm

« natbaseline: 215

« Age mean: 83.0 (SD 5.7) years

« Women (n(%)): 154 (71.6)

Interventions Exercise arm

« TIDieR item 1: (brief name: provide the name or a phrase that describes the intervention): senior care
unit.

« TIDieR item 2: (why: describe any rationale, theory or goal of the elements essential to the intervention):
it was hypothesised that if assessment was initiated early in a participant's stay, utilised existing per-
sonnel and was integrated into everyday practice of hospital staff, an interdisciplinary geriatric as-
sessment process could prevent the decline of the older participants' physical, mental and emotional
functions without increasing length of stay or hospital charges. Mortality expected to be similar for
the 2 groups.

« TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of interven-
tion providers): not specified.

« TIDieRitem 4: (what (procedures): describe each of the procedures, activities or processes (or a combina-
tion) used in the intervention, including any enabling or support activities): a functional assessment was
performed by nurses within their routine admission evaluations of older patients. A geriatric assess-
ment team evaluated the participants. 3 clinic-team meetings and 1 administrative team meeting per
week occurred. Individualised care plans were developed, consultation care plans were placed in each
participant's chart. Before participant discharge, an updated care plan documenting the problems
that remained unresolved at discharge was prepared. The nurse co-ordinator provided telephone fol-
low-up weekly for 1 month, and once at 2 months postdischarge. Participants who remained unstable
at 1 month received weekly calls for up to 1 more month.

« TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing as-
sistant), describe their expertise, background and any specific training given): the geriatric assessment
team included a physician specialising in geriatric medicine, the nurse co-ordinator, a physiothera-
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Fretwell 1990 (continued)

pist, a clinical pharmacist, a dietitian and a social worker. Experienced nurses undertook 4-month ro-
tations as co-ordinators of the geriatric assessment team.

TiDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,
such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
participants were treated face-to-face by all members of the team except the geriatrician. See item 4
for description of telephone follow-up reviews.

TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features): 18-bed medical ward.

TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity
or dose): not specified.

TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when and how): individual care plans created.

TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): not specified.

TIDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how and
by whom, and if any strategies were used to maintain or improve fidelity, describe them): not specified.
TIDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): house staff present 20% of the time. 84% of par-
ticipants discussed at initial meeting and 91% at discharge meeting. Compliance for implementing
recommendations from MDT meetings 0.65 (mean number generated per participant: 9.53 (SD 5.3),
number implemented: 6.1 (SD 4.7)).

Controlarm

TIDieR item 1: usual care.
TIDieR item 2: not specified.
TIDieR item 3: not specified.
TIDieR item 4: not specified.
TIDieR item 5: not specified.
TIDieR item 6: not specified.
TIDieR item 7: traditional medical or surgical wards of the hospital.
TIDieR item 8: not specified.
TIDieR item 9: not specified.
TIDieR item 10: not specified.
TIDieR item 11: not specified.
TIDieR item 12: not specified.

Outcomes Katz ADL (score of 0-5) at T3 only
Modified Mini-Mental State Examination at T3 only
Mortality during hospitalisation
Length of hospital stay
New institutionalisation at discharge from hospital
Notes

Gazineo 2021

Study characteristics
Methods Design: RCT
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Gazineo 2021 (Continued)

Baseline time point (T1): within 24 hours of hospital admission
Outcome time point (T2): hospital discharge

Follow-up time point (T3): 1 and 3 months posthospital discharge

Participants Inclusion criteria: all participants consecutively admitted to the geriatric unit between October 2018
and January 2020, if they were aged = 65 years and if they were potentially able to walk, as assessed
through geriatrician's clinical judgement based on participant's current and preadmission status

Exclusion criteria: independent walking ability at admission; diagnosis of femoral fractures or stroke
(due to the presence of specific rehabilitation pathways for these patients), coma and severe dementia;
unable to provide informed consent or refused to participate in the study

Exercise arm

« natbaseline: 193
« Age mean: 86.39 (SD 7.11) years
« Barthel Index (0-100) on admission: 64.92 (SD 16.62)

Control arm

« natbaseline: 194
« Age mean: 86.19 (SD 9.15) years
« Barthel Index (0-100) on admission: 61.84 (SD 16.06)

Interventions Exercise arm

« TIDieR item 1: (brief name: provide the name or a phrase that describes the intervention): individualised
assisted walking programme.

« TIDieRitem 2: (why: describe any rationale, theory or goal of the elements essential to the intervention): a
number of cohort and randomised clinical trials have found the potential beneficial effects of hospital
mobility in preventing loss of mobility associated with hospitalisation. The study aimed to see if a
nurse-led mobility programme is also benéeficial.

« TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of interven-
tion providers): walking aids were provided if appropriate.

« TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combi-
nation) used in the intervention, including any enabling or support activities): the intervention was de-
scribed including: moving from the supine to sitting position with their legs hanging over the side of
the bed, from sitting to standing and an active phase of walking with assistance. The nurse delivering
the intervention also provided education to participants and carers to consider walking as a normal
activity, and provided motivation and encouragement.

« TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing assis-
tant), describe their expertise, background and any specific training given): the intervention was deliv-
ered by an ad hoc registered nurse with specific training on assisted walking and experience in clinical
research conducted each participant's session. Each day they met with the geriatrician in charge to
discuss the suitability of each participant.

« TIDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,
such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
individual and conducted face-to-face.

« TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including
any necessary infrastructure or relevant features): 32-bed geriatric unit of the University Hospital of
Bologna.

« TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity or
dose): intervention was offered from the first day after admission and continued until the day before
discharge. Intervention consisted of daily sessions of 20-30 minutes' duration, for 5 consecutive days
(excluding weekends).
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TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when and how): a daily briefing session was held between the trained nurse and
the geriatrician in charge before starting the intervention to assess the feasibility for each participant.
Another important role of the trained nurse was to educate participants and reference carers to con-
sider walking as a normal activity, and to provide motivation and encouragement.

TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): not specified.

TIDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how and
by whom, and if any strategies were used to maintain or improve fidelity, describe them): adherence to
the intervention was defined as execution of postural changes and assisted walking for at least half
of the inpatient days, except for weekend and days of admission and of discharge. This was assessed
and recorded on a daily basis. The treatment was considered complete if a minimum of 2 days of
individualised assisted walking programme was conducted.

TIDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): the mean number of intervention days for each
participant was 5.84 (SD 4.17) days. Mobilisation or walking sessions occurred on the geriatric ward
for a mean time of 32.10 (SD 10.25) minutes (range 10-67 minutes) with a mean distance of 89.19 (SD
70.26) m (range 0-260 m).

Control arm

TIDieR item 1: usual care.
TIDieR item 2: not specified.
TIDieR item 3: not specified.

TIDieR item 4: during the mornings of weekdays, participants were encouraged and helped by nursing
staff to get out of bed as early as possible and to sit on wheelchair or at a table. Participants were also
accompanied to the bathroom for hygienic care, based on their functional capacity.

TIDieR item 5: nursing staff delivered mobility and rehabilitation interventions. No PT or OT were pro-
vided for either the intervention or control group participants.

TIDieR item 6: not specified.

TIDieR item 7: 32-bed geriatric unit of the University Hospital of Bologna.
TiDieR item 8: not specified.

TIDieR item 9: not specified.

TIDieR item 10: not specified.

TIDieR item 11: not specified.

TIDieR item 12: not specified.

Outcomes

Barthel Index at T2

Mobility Barden Activity Subscale at T2
Falls during hospitalisation

Mortality during hospitalisation
Length of hospital stay

Hospital readmissions at T3

Notes

Unpublished data from email correspondence

Barthel Index: the mean scores at discharge (T2) were: 65.20 (SD 24.18) for the intervention group and
56.07 (SD 23.74) for the control group.

Mobility Barden Activity Subscale: the mean scores at discharge (T2) were: 3.43 (SD 0.64) for the inter-
vention group and 2.80 (SD 0.69) for the control group.

Hospital readmissions: at 30-day follow-up (T3) 33/174 of intervention group vs 40/165 of control group

had been readmitted.
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Hu 2020

Study characteristics

Methods

Design: RCT (3 arms)
Baseline time point (T1): within 48 hours of hospital admission
Outcome time point (T2): at hospital discharge

Follow-up time point (T3): 1 and 3 months after hospital discharge

Participants

Inclusion criteria: aged = 65 years, if their hospital admission with a medical diagnosis had been un-
planned, and if they had been able to walk independently 2 weeks before admission (participants inde-
pendently using walking aids were included)

Exclusion criteria: admission due to severe acute illness (immediately requiring intensive care); need-
ing hospice care or surgery; having severe cognitive impairment; admitted for < 72 hours; or being diag-
nosed with an illness requiring activity restraint

Exercise arm

« natbaseline: 50
« Age mean: 76.00 (SD 7.06) years
« Women (n(%)): 27 (35.1)

'Reminder' arm (not included in meta-analysis)

« natbaseline: 50
» Age mean:77.08 (SD 6.57) years
« Women (n(%)): 25 (32.5)

Control arm

« natbaseline: 50
« Age mean: 77.26 (SD 7.20) years
« Women (n(%)): 25 (32.5)

Interventions

Exercise arm

 TIDieR item 1: (brief name: provide the name or a phrase that describes the intervention): reablement
(exercise programme with supervision or assistance, or both) and usual care.

« TIDieR item 2: (why: describe any rationale, theory or goal of the elements essential to the intervention):
the intervention was designed to improve functional outcomes and quality of life. The simplified re-
ablement programme in this study was based on a literature review and the developed programme
was validated through expert consensus.

« TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of interven-
tion providers): mini-pedal bike able to be used in supine and seated position.

« TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combi-
nation) used in the intervention, including any enabling or support activities): the programme was tai-
lored to the participant's ability and consisted predominantly of mobility activities designed to be car-
ried outin a hospital setting. A researcher undertook the supervision and assistance each morning for
the participant's assigned reablement intervention. The intervention activities included, sitting and
standing balance training, use of a mini-pedal bike in supine or seated position, ambulation training
with or without assistance (assistance from family or walking aids).

« TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing as-
sistant), describe their expertise, background and any specific training given): not specified other than
'the researcher".
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TIDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,
such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
individually face-to-face.

TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features): the medical wards of a 1135-bed tertiary-care medical
centre in southern Taiwan.

TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity
or dose): the programme commenced within 48 hours of admission and continued throughout hospi-
talisation. Intervention duration for a maximum of 30 minutes per day (e.g. if a participant was able
to walk independently and be assigned to level 4 (ambulation training), then that participant could
choose to walk for 10 minutes 3 times per day or to walk for 30 minutes once per day if he/she could
tolerate it).

TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when and how): the intervention consisted of 4 levels. Exercises progressed based
on the participants functional ability, which was assessed daily.

TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): not specified.

TIDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how and
by whom, and if any strategies were used to maintain or improve fidelity, describe them): not specified.
TIDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): not specified.

'Reminder' arm (not included in meta-analysis)

TIDieR item 1: reminder group (reminding to complete exercise programme, no supervision or assis-
tance).

TIDieR item 2: the intervention was designed to minimise functional decline in older people and pro-
mote and optimise functional independence.

TIDieR item 3: mini-pedal bike able to be used in supine and seated position.

TIDieR item 4: participants' functional level was assessed daily, and they received verbal encourage-
ment from the researcher to continue their reablement assignments for 30 minutes each day.

TIDieR item 5: not specified other than 'the researcher'.
TIDieR item 6: individual, face-to-face reminders.
TIDieR item 7: the medical wards of a 1135-bed tertiary-care medical centre in southern Taiwan.

TIDieR item 8: the programme commenced within 48 hours of admission and continued throughout
hospitalisation.

TIDieR item 9: the intervention consisted of 4 levels. Exercises progressed based on the participants
functional ability, which was assessed daily.

TIDieR item 10: not specified.
TIDieR item 11: not specified.
TIDieR item 12: not specified.

Control arm

TIDieR item 1: usual care.
TIDieR item 2: not specified.
TIDieR item 3: not specified.

TIDieR item 4: usual care included medical intervention consistent with the participant's diagnosis and
resources available on the acute medical wards.

TIDieR item 5: not specified.

TIDieR item 6: not specified.

TIDieR item 7: the medical wards of a 1135-bed tertiary-care medical centre in southern Taiwan.
TIDieR item 8: not specified.

TIDieR item 9: not specified.

TIDieR item 10: not specified.

TIDieR item 11: not specified.
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« TIDieR item 12: not specified.

Outcomes Katz ADL score (7-21)
EQ-5D VAS at T2
Medical deterioration during hospitalisation
Mortality during hospitalisation
Length of hospital stay

Timed Up and Go at T2

Notes

Jeffs 2013

Study characteristics

Methods Design: RCT
Baseline time point (T1): within 48 hours of admission

Outcome time point (T2): within 24 hours of discharge from hospital

Participants Inclusion criteria: aged = 65 years, admitted to a medical unit in the study area and in hospital for <48
hours at the point of recruitment

Exclusion criteria: severe dysphasia rendering communication impossible; death expected within 24
hours; isolation for infection control; documented contraindication to mobilisation; admission to the
stroke unit or to critical care (intensive or coronary care); planned admission of <48 hours; major psy-
chiatric diagnosis (e.g. schizophrenia); previous inclusion in the study; delirium documented in the ad-
mission notes; transfer from another hospital

Exercise arm

« natbaseline: 305

« Age mean: 79.6 (SD 7.5) years

« Women (n (%)): 168 (55)

« Barthel Index (0-100) on admission (mean): 91 (IQR 71-100)
« Confusion on admission - CAM (n (%)): 0 (0)

« Diagnosis of dementia (n (%)): 38 (13)

Control arm

« natbaseline: 343

« Age mean: 79.1 (SD 7.9) years

« Women (n(%)): 172 (50)

« Barthel Index (0-100) on admission (mean): 90 (IQR 71-100)
« Confusion on admission - CAM (n (%)): 0 (0-0)

« Diagnosis of dementia (n (%)): 50 (15)

Interventions Exercise arm

« TIDieR item 1: (brief name: provide the name or a phrase that describes the intervention): graded phys-
ical activity, orientation programme and usual care.
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Jeffs 2013 (continued)

TIDieR item 2: (why: describe any rationale, theory or goal of the elements essential to the intervention):
physical activity and orientation intervention was designed to target 2 power risk factors of delirium,
immobilisation and cognitive impairment.

TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of interven-
tion providers): light weights used for some resistance exercises.

TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combi-
nation) used in the intervention, including any enabling or support activities): commensurate with abil-
ity, participants were prescribed 1 of 4 exercise programmes: bed, seated, standing or rails. Gravity,
body or light weights were used as resistance as appropriate. Resistance was increased whenever a
participant could perform 10 repetitions at the previous level. The orientation programme comprised
formal and informal elements. The formal element of the programme comprised 7 questions aimed
at assessing and improving orientation (day, month, year, date, ward, bed number and name of pri-
mary nurse). The participant was asked the questions in sequence and prompted with the correct an-
swer if they were unable to give a correct response. The informal element of the programme related
to engaging in the exercise programme and in the social interaction with the allied health assistant
or physiotherapist (or both).

TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing assis-
tant), describe their expertise, background and any specific training given): a certified allied health as-
sistant, trained in administering exercise programme, delivered the intervention after initial assess-
ment of the participant by a physiotherapist.

TiDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,
such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
face-to-face, hospital ward based.

TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features): medical unit.

TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity
or dose): twice per day until discharge, beginning the same day the participant was randomised. Par-
ticipants received approximately 20-30 minutes of additional therapy per session during weekdays.
Suitable participants were encouraged to continue the exercise programme over weekends.

TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when and how): all programmes were customised to the participant's ability and
were reviewed daily in order to ascertain if: the programme could be completed safely; the level of
difficulty was appropriate to the participant's ability; there had been improvement or deterioration
in the participant's condition necessitating a programme change; and if the allied health assistant
was having any problems in delivering the programme. Exercise programmes were modified to ensure
suitable progression for those participants who made significant gains.

TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): not specified.

TIDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how
and by whom, and if any strategies were used to maintain or improve fidelity, describe them): the al-
lied health assistant or physiotherapist (or both) recorded adherence. All therapy encounters were
recorded and reasons for non-attendance were detailed. Exercise sheets were reviewed daily to mon-
itor adherence to the programme. The amount (in minutes) of therapy received by participants was
recorded. All routine PT and allied health assistant encounters were recorded on a hospital database.
TIDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): participants received a median of 1.4 (IQR 0.9-
1.8) therapeutic encounters per day. Intervention participants received a median of 38 (IQR 25-52)
minutes of therapy daily.

Controlarm

TIDieR item 1: usual care.
TIDieR item 2: not specified.
TIDieR item 3: not specified.

TIDieR item 4: usual care included 24 hours nursing care, daily medical assessment and allied health
referral by medical, nursing or other staff. Allied health input was provided on referral only, but daily
ward meetings were held to review participant progress and facilitate referrals. Participants with sig-
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nificant functional, cognitive or social issues could be referred to the Aged Care medical consultation
service that performed a daily round and could offer advice regarding the recognition, investigation
and management of geriatric syndromes including delirium.

« TIDieR item 5: usual ward-based health professionals. Referral to allied health input provided but not
routine provision.

« TIDieR item 6: face-to-face, hospital ward based.
o TIDieR item 7: medical unit.

o TIDieR item 8: as item 4.

« TIDieR item 9: as item 4.

« TIDieR item 10: not specified.

« TIDieR item 11: not specified.

« TIDieR item 12: participants received 0.3 (IQR 0-0.6) therapeutic encounters per day and 8 (IQR 0-17)
minutes of therapy per day.

Outcomes Barthel Index at hospital discharge
Mini-Mental State Examination at hospital discharge
Incidence of delirium during hospitalisation
Mortality during hospitalisation
Adverse events (composite score only) during hospitalisation
Length of hospital stay
New institutionalisation at hospital discharge
Notes Unpublished data from email correspondence and author's PhD thesis:
Barthel Index: the median and IQR of scores at discharge (T2) were: 95 (IQR 78 to 100; 305 participants)
in the intervention group, and 96 (IQR 77 to 100; 343 participants) in the control group.
Jones 2006
Study characteristics
Methods Design: RCT

Baseline time point (T1): within 48 hours of admission

Outcome time point (T2): within 24 hours of discharge from hospital

Participants

Inclusion criteria: aged = 65 years, general medical admission to the general medical wards; provided
informed consent

Exclusion criteria: admitted from a nursing home or who were receiving nursing home level of care at
home; medically unstable or where mobilisation was contraindicated by the treating medical team; ad-
mitted to the delirium management unit; non-weight-bearing; not assessed within 48 hours of admis-
sion; assessed as requiring palliative care; admitted to hospital with a diagnosis known to cause func-
tional impairment; or who had an expected length of stay <24 hours

Exercise arm

« natbaseline: 80

« Age mean: 81.9 (SD 8.0) years

« Women (n(%)): 43 (53.8)

« Barthel Index (0-100) on admission (median): 71 (IQR 51.5-83.0)
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Confusion on admission - CAM (n (%)): 30 (37.5)

Control arm

n at baseline: 80

Age mean: 82.9 (SD 7.6) years

Women (n (%)): 49 (61.3)

Barthel Index (0-100) on admission (median): 61 (IQR 40.5-82.5)
Confusion on admission - CAM (n (%)): 37.5 (46)

Interventions

Exercise arm

TIDieR item 1: (brief name: provide the name or a phrase that describes the intervention): exercise inter-
vention + usual care.

TIDieR item 2: (why: describe any rationale, theory or goal of the elements essential to the intervention):
hypothesised that an exercise programme + usual care in the acute setting may improve functional
outcomes and reduce health service utilisation.

TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of interven-
tion providers): not specified other than not requiring expensive or specialist equipment.

TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combi-
nation) used in the intervention, including any enabling or support activities): participants randomised
to the intervention group were assigned to 1 of 4 levels of an exercise programme depending on their
functional status as assessed at baseline. The exercise intervention focused on targeted strength, bal-
ance and functional exercises. Level 1: bed exercises including targeted lower, upper limb and ab-
dominal strengthening exercises in supine position and sitting balance exercises. Level 2: sitting ex-
ercise programme includes targeted lower limb, upper limb and abdominal strengthening exercises
in sitting position, sit to stand exercises, marching on the spot and standing balance exercises. Level
3: standing exercise programme including targeted lower limb, upper limb and abdominal strength-
ening exercises in standing position, sit to stand exercises, step up exercises, standing balance exer-
cises and ambulation. Level 4: stairs exercise programme includes targeted lower limb, upper limb
and abdominal strengthening exercises in standing position, step up exercises and walking up flights
of stairs, standing balance exercises and ambulation.

TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing as-
sistant), describe their expertise, background and any specific training given): an allied health assistant
supervised/assisted with the exercise programme.

TIDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,
such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
face-to-face.

TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features): general medical wards.

TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity
or dose): the exercise programme was carried out for approximately 30 minutes, twice daily.

TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when and how): the exercise programmes were tailored to the individual's ability,
consisted predominantly of strengthening and mobility exercises. Assigned to 1 of 4 levels of an exer-
cise programme depending on their functional status as assessed at baseline.

TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): not specified.

TIDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how and
by whom, and if any strategies were used to maintain or improve fidelity, describe them): the amount of
time (in minutes) spent by the person participating in the programme was recorded.

TIDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): the intervention group received a median of 100
minutes (IQR 37.5-225). In addition, the intervention group spent a median of 160 minutes (IQR 120-
360) participating in the exercise intervention.

Control arm
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 TIDieR item 1: usual care.
« TIDieR item 2: not specified.
« TIDieR item 3: not specified.

 TIDieR item 4: medical, nursing and allied health intervention and discharge planning were consistent
with the participant's diagnosis and resources available on the acute general medical wards. Usual
care PT in an acute medical ward was focused on assessment and planning for discharge.

« TIDieR item 5: not specified.

« TIDieR item 6: face-to-face.

» TIDieR item 7: general medical wards.
« TIDieR item 8: not specified.

« TIDieR item 9: not specified.

« TIDieR item 10: not specified.

« TIDieR item 11: not specified.

« TIDieR item 12: the control group received a median of 90 minutes (IQR 42.5-232.5) of 'usual care' PT
intervention during their acute hospitalisation.

Outcomes Barthel Index (score 0-100) at T2
Falls during hospitalisation
Medical deterioration during hospitalisation
Mortality during hospitalisation
Length of hospital stay
Timed Up and Go at T2

Notes The control group had lower proportion of people from their own home compared to the intervention
group (88.8% with intervention vs 76.3% with control). Mean modified Barthel Index was higher in the
intervention group compared to the control (71 with intervention vs 61 with control).

Killey 2006
Study characteristics
Methods Design: RCT

Baseline time point (T1): hospital admission

Outcome time point (T2): 7 days after T1

Participants

Inclusion criteria: aged = 70 years; admitted to the medical wards; unable to walk by themselves, or dis-
played inhibition going for a walk by themselves; a provisional diagnoses including heart-, lung- and di-
abetes-related morbidities

Exclusion criteria: unable to understand plain English statement and consent form; people with a stroke
and undergoing rehabilitation with the physiotherapist; significant dementia precluding the possibility
of gathering reliable exercise self-efficacy data

Exercise arm

« natbaseline: 27
« Age mean: 84.00 (SD 6.19) years
« Barthel Index (0-100) on admission: 59.15

Control arm
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n at baseline: 28

« Age mean: 82.54 (SD 7.45) years

Barthel Index (0-100) on admission: 58.07

Interventions Exercise arm

TIDieR item 1: (brief name: provide the name or a phrase that describes the intervention): supervised or
assisted walking.

TIDieR item 2: (why: describe any rationale, theory or goal of the elements essential to the intervention):
due to benefits observed in walking programmes in other settings the authors aimed to test whether
similar benefits are observed in functional independence and exercise self-efficacy in older hospi-
talised people.

TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of interven-
tion providers): walking aids as required.

TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combi-
nation) used in the intervention, including any enabling or support activities): participants were super-
vised or assisted by nursing staff to go for a walk twice per day. Participants were provided with a chair
to rest midway through their walk.

TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing assis-
tant), describe their expertise, background and any specific training given): the nursing staff in the units
were encouraged to attend a short education session that covered the intent of the research and the
way in which the walking programme was to be implemented. They were instructed that the general
intent was to encourage and enable a longer walk on each occasion.

TIDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,
such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
face-to-face, individually.

TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features): 3 medical units.

TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity or
dose): twice per day, 7 days per week. The distance walked twice per day was the maximum distance
able to be comfortably walked as decided by that individual at that time.

TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when and how): the distance walked twice per day was the maximum distance
able to be comfortably walked as decided by that individual at that time. Jirovec's (1991) technique
was followed in determining their comfortable limit.

TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): not specified.

TIDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how and
by whom, and ifany strategies were used to maintain orimprove fidelity, describe them): the supervising
staff member was asked to document the walk and the approximate distance.

TIDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): not specified other than 2 participants were ex-
cluded from analyses as they completed < 70% of their walks.

Control arm

TIDieR item 1: usual care.
TIDieR item 2: not specified.
TIDieR item 3: not specified.

TIDieR item 4: the participants received normal levels of nursing care and assistance during their hos-
pitalisation. They were encouraged to be 'normally ambulant'. Many, if not most of the sample had 1
or 2 visits from a physiotherapist.

TIDieR item 5: not specified.
TIDieR item 6: not specified.
TIDieR item 7: 3 medical units.
TIDieR item 8: not specified.
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« TIDieR item 9: not specified.

« TIDieR item 10: not specified.
« TIDieR item 11: not specified.
« TIDieR item 12: not specified.

Outcomes Barthel Index at T2
Falls during hospitalisation
Mortality during hospitalisation

Maximum distance able to walk at T2

Notes Excluded participants discharged before day 7 of hospitalisation (9 participants in intervention group
vs 7 participants in control group), and those who completed < 70% of the intervention (2 participants).

Landefeld 1995

Study characteristics

Methods Design: RCT
Baseline time point (T1): admission
Outcome time point (T2): discharge

Follow-up time point (T3): 3 month after discharge from hospital

Participants Inclusion criteria: aged = 70 years, admitted for general medical care

Exclusion criteria: people who were admitted to a speciality unit (e.g. intensive care, cardiolo-
gy-telemetry, or oncology). At the time of admission beds were not available in both the intervention
and usual care units

Exercise arm

« natbaseline: 327

« Age mean: 80.2 (SD 6.9) years

o Women (n(%)): 223 (68%)

« Diagnosis of dementia (n (%)): 31 (10)

Control arm

« natbaseline: 324

« Age mean: 80.1 (SD 6.6) years

o Women (n(%)): 212 (65%)

« Diagnosis of dementia (n (%)): 41 (13)

Interventions Exercise arm

« TIDieR item 1: (brief name: provide the name or a phrase that describes the intervention): Acute Care for
Elders programme.

« TIDieR item 2: (why: describe any rationale, theory or goal of the elements essential to the intervention):
the Acute Care for Elders programme was designed to help people maintain or achieve independence
in basic ADL through the combined effects of 4 key elements: a specially designed environment, par-
ticipant-centred care, planning for discharge and review of medical care.

« TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of interven-
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tion providers): environmental changes with carpeting, handrails, large clocks and calendars, elevated
toilet seats and door levers described.

TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combi-
nation) used in the intervention, including any enabling or support activities): the Acute Care for Elders
programme consisted of 4 key elements: a prepared environment (see item 3), participant-centred
care, planning for discharge and medical care review. The participant-centred care included: daily as-
sessment by nurses of physical, cognitive and psychosocial function; protocols to improve self-care,
continence, nutrition, mobility, sleep, skin care, mood, cognition (implemented by the primary nurse
and based on their daily assessment); daily rounds by the MDT led by the medical and nursing directors
with the primary nurse, social worker, nutritionist, physiotherapist and visiting-nurse liaison. Plan-
ning for discharge included: early, ongoing emphasis on the goal of returning home; assessment of
plans and needs for discharge by a nurse at the time of admission; early involvement of a social work-
er and home healthcare nurse, if needed. Medical care review included: daily review by the medical
director of medicines and planned procedures; protocols to minimise the adverse effects of selected
procedures and medications. Extramural grant support provided funds for increases in hours worked
in the intervention unit by the medical and nursing directors, social worker, physiotherapist, OT and
dietitian (equated to < 1 additional full-time person per year).

TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing as-
sistant), describe their expertise, background and any specific training given): as per item 4. Staff who
provided services were the same in both groups.

TIDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,
such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
face-to-face.

TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features): Acute Care for Elders unit with environment as per item
3.

TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity
or dose): as described in item 4. Daily MDT rounds and assessment by nurses of physical cognitive and
psychosocial function.

TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when and how): as described in item 4, participant-centred care based on the daily
assessment by the primary nurse. Daily MDT rounds.

TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): not specified.

TIDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how and
by whom, and if any strategies were used to maintain or improve fidelity, describe them): not specified.
TIDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): not specified.

Control arm

TIDieR item 1: usual care.
TIDieR item 2: not specified.
TIDieR item 3: not specified.

TIDieR item 4: usual care unit, had same hospital-supported staff-to-participant ratios and used the
same hospital-wide support services, including social work, PT and nutritionists.

TiDieR item 5: staff who provided services were the same in both groups.
TIDieR item 6: face-to-face.

TIDieR item 7: general medical unit.

TiDieR item 8: not specified.

TIDieR item 9: not specified.

TIDieR item 10: not specified.

TIDieR item 11: not specified.

TIDieR item 12: not specified.

Outcomes

ADL (score of 0-5) at T2 and T3
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IADL (score of 0-7) at T3

Mini-Mental State Examination at T2
Mortality during hospitalisation
Length of hospital stay

Readmissions in the first 3 months after discharge

Notes Participants assigned to the intervention group reported better overall health status at admission (P =
0.04) and were less likely to have a clinical diagnosis of cerebrovascular disease (P =0.05).

Martinez-Velilla 2019

Study characteristics
Methods Design: RCT

Baseline time point (T1): within 48 hours of admission

Outcome time point (T2): discharge from hospital

Follow-up time point (T3): 3 months after discharge

Participants Inclusion criteria: aged = 75 years; Barthel Index = 60; able to ambulate with/without assistance; able to
communicate and collaborate with the research team

Exclusion criteria: expected length of stay < 6 days; very severe cognitive decline (i.e. Global Deteriora-

tion Scale score 7); terminal illness; uncontrolled arrhythmias; acute pulmonary embolism; recent my-

ocardial infarction; recent major surgery; extremity bone fracture in past 3 months

Exercise arm

« natbaseline: 185

« Age mean: 87.6 (SD 4.6) years

« Women (n (%)): 100 (54.1)

« Barthel Index (0-100) on admission (mean): 84 (SD 17)

« Confusion on admission - CAM (%): 17

Control arm

« natbaseline: 185

« Age mean: 87.1 (SD 5.2) years

« Women (n (%)): 109 (58.9)

« Barthel Index (0-100) on admission (mean): 83 (SD 17)

« Confusion on admission - CAM (%): 12

Interventions Exercise arm

« TIDieR item 1: (brief name: provide the name or a phrase that describes the intervention): multicompo-
nent exercise.

« TIDieR item 2: (why: describe any rationale, theory or goal of the elements essential to the intervention):
exercise training would increase recovery and physical capabilities.

« TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of interven-
tion providers): weight-training equipment, including 1 leg press machine, 1 bilateral knee extension
machine, 1 seated bench press machine, dumbbells, ankle weights and handgrip balls.
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TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combi-
nation) used in the intervention, including any enabling or support activities): supplementary material
includes video of exercises. Exercises were adapted from the multicomponent physical exercise pro-
gramme Vivifrail to prevent weakness and falls. The morning sessions included individualised super-
vised progressive resistance, balance and walking training exercises. Balance and gait retraining ex-
ercises gradually progressed in difficulty and included the following: semi-tandem foot standing, line
walking, stepping practice, walking with small obstacles, proprioceptive exercises on unstable sur-
faces (foam pads sequence), altering the base of support, and weight transfer from 1 leg to the other.
The evening session consisted of functional unsupervised exercises using light loads (i.e. 0.5-1 kg an-
klets and handgrip ball), such as knee extension and flexion, hip abduction and daily walking in the
corridor of the acute care unit with a duration based on the clinical physical exercise guide Vivifrail.

TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing as-
sistant), describe their expertise, background and any specific training given): 1 physiotherapist, and a
researcher with a PhD background in exercise physiology.

TIDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mecha-
nism, such as Internet or telephone) of the intervention and whether it was provided individually or in a
group): morning sessions were face-to-face with supervision from fitness specialist or physiotherapist.
Evening sessions unsupervised.

TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features): each session was performed in a room equipped ad hoc
in the Acute Care of the Elderly unit.

TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity
or dose): the intervention began when the clinician in charge of the participant considered that their
haemodynamic situation was acceptable and the participant could collaborate. The intervention was
programmed in 2 daily sessions (morning and evening) of 20 minutes' duration during 5-7 consec-
utive days (including weekends). The resistance exercises were tailored to the individual's function-
al capacity using variable resistance training machines aiming at 2-3 sets of 8-10 repetitions with a
load equivalent to 30-60% of the 1-repetition maximum. Participants performed 3 exercises involving
mainly lower-limb muscles (squats rising from a chair, leg press and bilateral knee extension) and 1
involving the upper body musculature. They were instructed to perform the exercises at a high speed
to optimise muscle power output, and care was taken to ensure proper exercise execution.

TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when and how): see items 4 and 8.

TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): not specified.

TIDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how and
by whom, and if any strategies were used to maintain or improve fidelity, describe them): adherence to
the exercise intervention programme was documented in a daily register. A session was considered
completed when =90% of the programmed exercises were successfully performed.

TIDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the ex-
tent to which the intervention was delivered as planned): the mean number of completed sessions per
participant was 5 (SD 1) in the morning and 4 (SD 1) in the evening. Adherence to the intervention
was 95.8% for the morning sessions (i.e. 806 successfully completed sessions of 841 total possible
sessions) and 83.4% in the evening sessions (574 of 688 successfully completed sessions).

Controlarm

TIDieR item 1: usual care.
TIDieR item 2: not specified.
TiDieR item 3: not specified.

TIDieR item 4: usual care consists of standard PT focused on walking exercises for restoring the func-
tionality conditioned by potentially reversible abnormalities.

TIDieR item 5: not specified.

TIDieR item 6: face-to-face.

TIDieR item 7: Acute Care for Elders unit.
TIDieR item 8: not specified.

TiDieR item 9: not specified.
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« TIDieR item 10: not specified.

« TIDieR item 11: not specified.
« TIDieR item 12: not specified.

Outcomes Barthel Index (score 0-100) at T2
Short Physical Performance Battery at T2
Mini-Mental State Examination at T2
Incidence of delirium/confusion during hospitalisation
EQ-5D at T2
Falls during hospitalisation
Mortality during hospitalisation
Medical deterioration during hospitalisation
Length of hospital stay

Readmissions within the first 3 months of discharge

Notes Unpublished data from email correspondence

Barthel Index: mean scores at discharge (T2): 84.5 (SD 14.5; 146 participants) for the intervention group
and 78.2 (SD 19.5; 143 participant) for the control group.

Short Physical Performance Battery: mean scores at discharge (T2): 6.79 (SD 3.21; 150 participants) for
the intervention group and 4.91 (SD 2.89; 153 participants) for the control group.

Delirium: 152 participants were assessed for delirium in the intervention group, 157 participants in the
control group.

EQ-5D: mean scores at discharge (T2): 69.5 (SD 18.8; 139 participants) in the intervention group and
57.5 (SD 20.6; 135 participants) for the control group.

Falls: 0 falls/139 participants were recorded in the intervention group, 4 falls/146 participants were
recorded in the control group.

Readmissions: 29 participants were readmitted in the intervention group, 31 participants were readmit-
ted in the control group.

McCullagh 2020
Study characteristics
Methods Design: RCT
Baseline time point (T1): within the first 48 hours of admission to hospital
Outcome time point (T2): within 24 hours of planned discharge from hospital
Follow-up time point (T3): 2-3 months following discharge from hospital
Participants Inclusion criteria: irrespective of ward allocation, medical inpatients aged = 65 years, needing an aid or
assistance to walk (or both) on admission, and admitted from and planned for discharge home (rather
than for institutional care), with an anticipated hospital stay = 3 days were recruited
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Exclusion criteria: inpatients admitted for > 48 hours prior to screening; unable to follow simple com-
mands in the English language; admitted with an acute psychiatric condition, or requiring end-of-life or
critical care; ordered bedrest, or contraindications to walking (e.g. hip fracture or high ventricular rate
atrial fibrillation); baseline Short Physical Performance Battery score 0/1; participated in the trial within
the previous 12 months

Exercise arm

n at baseline: 95
Age mean: 79.7 (SD 7.5) years
Women (n (%)): 61 (64)

Control arm

n at baseline: 95
Age mean: 81.7 (SD 7.3) years
Women (n (%)): 29 (41)

Interventions

Exercise arm

TIDieR item 1: (brief name: provide the name or a phrase that describes the intervention): augmented
prescribed exercise programme + usual care.

TIDieR item 2: (why: describe any rationale, theory or goal of the elements essential to the intervention):
it was hypothesised that a simple exercise programme could be easy to implement but effective in
preventing acute sarcopenia, health and hospital outcomes.

TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of interven-
tion providers): the exercise intervention did not require specialist equipment and weights were not
used due to infection control regulations.

TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combi-
nation) used in the intervention, including any enabling or support activities): the intervention group
were assisted or supervised in complete strengthening, balance and gait exercises. Exercises were de-
signed to improve the participant's transfer ability, balance and walking endurance. Strengthening
and balance exercises were completed at the bedside. They were lower limb strengthening exercises
completed in sitting, sit to stand exercises, transfer training (bed to chair, chair to chair) and balance
exercises. The initial treatment was kept simple and straightforward to maintain participant compli-
ance and theintensity was increased as tolerated in the subsequent sessions. Those able to walk safely
and independently were strongly encouraged to walk = 3 times daily independently. Family members
were encouraged to "go for a walk" with the participants during visits. Advice and education about
walking, general physical fitness and performance was given to the participants and their carers as
required.

TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing as-
sistant), describe their expertise, background and any specific training given): a senior physiotherapist
who specialised in geriatric care prescribed the tailored exercise programme. The exercises were pre-
scribed and assisted by her only.

TIDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,
such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
face-to-face, individual sessions, as well as in some cases encouragement to walk independently or
with family members.

TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features): all wards admitting older medical patients in a 350-bed
general teaching hospital. Most of the exercise programme occurred on the participant's ward; how-
ever, participants could carry out the strengthening and balance exercises off the ward, in a quiet open
area of the hospital.

TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity
or dose): the sessions occurred twice daily, Monday to Friday, with session duration 20-40 minutes
(depending upon the participant's exercise tolerance).
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TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then de-
scribe what, why, when and how): the initial treatment was kept simple and straightforward to main-
tain participant compliance and the intensity was increased as tolerated in the subsequent sessions.
Exercises were progressed by increasing the number of repetitions, increasing the speed and the chal-
lenge of the exercises.

TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): no protocol deviations relating to the intervention.

TIDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how and
by whom, and if any strategies were used to maintain or improve fidelity, describe them): the research
physiotherapist kept a register of the exercises completed as well as the total number of sessions that
the participants could have possibly completed, number that were actually completed and the reason
for missed sessions such as absence from ward, refusal, medical status or care in isolation.

TIDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): 63/95 participants completed = 75% of possible
exercise sessions; 16/95 participants completed 50-74% of possible exercise sessions. 13/95 partici-
pants completed 25-49% of possible exercise sessions. 3/95 participants completed <25% of possible
exercise sessions.

Control arm

TIDieR item 1: sham exercises + usual care.

TIDieR item 2: to act as a control intervention.

TIDieR item 3: not specified.

TIDieR item 4: the control group completed sham exercises that mainly consisted of stretching and
relaxation exercises. They were completed either in the lying or sitting position only. While the par-
ticipants were encouraged to talk about their condition and exercise, none were given education, en-
couragement or were assisted to exercise or walk more. The exercises were not progressed but rather
repeated at each session. Session duration 20-30 minutes depending on the participants' ability.
TIDieR item 5: a senior physiotherapist who specialised in geriatric care prescribed the tailored exer-
cise programme. The exercises were prescribed and assisted by her only.

TIDieR item 6: face-to-face, individual sessions.

TIDieR item 7: all wards admitting older medical patients in a 350-bed general teaching hospital.
TIDieR item 8: the sessions occurred twice daily, Monday to Friday, with session duration 20-30 min-
utes (depending upon the participant's exercise tolerance).

TIDieR item 9: the exercises were not progressed but rather repeated at each session.

TIDieR item 10: no protocol deviations relating to the intervention.

TIDieR item 11: the research physiotherapist kept a register of the exercises completed as well as the
total number of sessions that the participants could have possibly completed, number that were ac-
tually completed and the reason for missed sessions such as absence from ward, refusal, medical sta-
tus or care in isolation.

TIDieR item 12: 57/95 participants completed = 75% of possible exercise sessions; 18/95 participants
completed 50-74% of possible exercise sessions. 14/95 participants completed 25-49% of possible
exercise sessions. 5 participants completed < 25% of possible exercise sessions, 1 participant dropped
out and did not receive the sham intervention.

Outcomes

Short physical performance battery at T2 and T3
6-Item Cognitive Impairment Test at T2
EQ-5D-5LVAS at T2 and T3

Falls during hospitalisation

Length of hospital stay

Mortality during hospitalisation

Hospital readmissions in the 3 months following discharge

Exercise for acutely hospitalised older medical patients (Review) 73
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

McCullagh 2020 (continued)

Notes There was a higher proportion of women in the intervention group (64%) compared to the control
group (41%). The mean of the intervention group was 79.9 (SD 7.5) and the control group was 81.6 (SD
7.33) (P =0.07). All multivariate analyses adjusted for age.

Unpublished data from email correspondence

Delirium: the number of participants with delirium at discharge that was not present at admission were
2 in the intervention group and 3 in the control group.

Length of hospital stay: mean 9.88 (SD 7.12) days in the intervention group and 11.42 (SD 9.46) days in
the control group.

McGowan 2018a

Study characteristics
Methods Design: RCT
Baseline time point (T1): within 48 hours of admission
Outcome time point (T2): day of discharge from hospital or day 7 of hospital admission if earlier
Participants Inclusion criteria: aged > 65 years; admitted to hospital within the preceding 48 hours; able to sitin a
chair independently and follow 1-stage commands; expected length of stay at least a further 48 hours

Exclusion criteria: terminally ill or moribund; needing isolation precautions; bed bound prior to admis-

sion; who had a condition that made them unable to use the pedal exerciser (e.g. lower limb fracture,

lower limb pain, leg amputation or foot deformity)

Exercise arm

« natbaseline: 24

« Age mean: 87.1(SD 9.2) years

o Women (n(%)): 16 (67)

« Barthel Index (0-20) on admission (mean): 15.71 (SD 3.93)

« Diagnosis of dementia (n (%)): 23.46 (4.85)

Control arm

o natbaseline: 24

« Age mean: 82.9 (SD 5.7) years

« Women (n(%)): 13 (54)

« Barthel Index (0-20) on admission (mean): 16.17 (SD 3.85)

« Diagnosis of dementia (n (%)): 22.88 (6.33)

Interventions Exercise arm

« TIDieR item 1: (brief name: provide the name or a phrase that describes the intervention): chair-based
pedal exercises.

« TIDieR item 2: (why: describe any rationale, theory or goal of the elements essential to the intervention):
it was hypothesised that resistance training as part of pedal exercise may improve muscle strength
and physical activity.

« TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of interven-
tion providers): Able2-pedal exerciser with pedometer (Able2 UK Ltd).

« TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combi-
nation) used in the intervention, including any enabling or support activities): participants were asked
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to perform 5 minutes of chair-based pedal exercise 3 times per day with no specified targets on num-
ber of pedal revolutions using an Able2-pedal exerciser with pedometer.

TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing as-
sistant), describe their expertise, background and any specific training given): the ward team would fa-
cilitate the pedal exercises and remind participants of it, but not be expected to remain with the par-
ticipant throughout the exercise.

TIDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,
such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
as per item 5.

TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features): 3 acute medical wards for older people.

TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity or
dose): started in first 48 hours of admission, finished on day 7. 5 minutes of chair-based pedal exercise
3times per day.

TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when and how): none other than the intensity was driven by the participant.
TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): not specified.

TIDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how and
by whom, and if any strategies were used to maintain or improve fidelity, describe them): adherence was
measured by time spent on the exerciser and total revolutions performed.

TIDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): the median number of revolutions cycled through-
out the entire study period with the pedal exerciser was 152 (IQR 421, 43.5-464.5) revolutions. The
median time spent on the pedal exerciser was 5.08 (IQR 18.02, 2.03-20.05) minutes across the whole
study period.

Controlarm

TIDieR item 1: usual care.
TIDieR item 2: not specified.
TiDieR item 3: not specified.
TIDieR item 4: not specified.
TIDieR item 5: not specified.
TIDieR item 6: face-to-face.
TIDieR item 7: 3 acute medical wards for older people.
TIDieR item 8: not specified.
TiDieR item 9: not specified.
TIDieR item 10: not specified.
TIDieR item 11: not specified.
TIDieR item 12: not specified.

Outcomes Elderly Mobility Scale at hospital discharge
Length of hospital stay
Notes Intervention group was older (87 in intervention group vs 83 in control group) with a greater proportion
of women (67% in intervention group vs 54% in control group).
Mudge 2008
Study characteristics
Methods Design: quasi-RCT
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Mudge 2008 (Continued)

Baseline time point (T1): within 48 hours of admission to hospital

Outcome time point (T2): within 48 hours of discharge from hospital

Participants

Inclusion criteria: aged = 65 years, admitted to an internal medicine unit for = 3 days and received at
least some of their care on the designated intervention or control ward

Exclusion criteria: already fully dependent before their admission; came from a high-level residential
care facility or were medically too unstable for early assessment or terminally ill; discharged or trans-
ferred within 72 hours; died in hospital; or did not gain admission to study wards during their admis-
sion

Exercise arm

« natbaseline: 62

« Age mean: 81.7 (SD 7.8) years

« Women (n(%)): 35 (56.6)

« Barthel Index (0-100) on admission (median): 71.5 (IQR 58-83)
« Diagnosis of dementia (n (%)): 6 (9.7)

Control arm

« natbaseline: 62

« Age mean: 82.4 (SD 7.4) years

« Women (n(%)): 37 (59.7)

« Barthel Index (0-100) on admission (median): 72.5 (IQR 56-85)
« Diagnosis of dementia (n (%)): 5 (8.1)

Interventions

Exercise arm

« TIDieR item 1: (brief name: provide the name or a phrase that describes the intervention): focused pro-

gramme of physical exercise and cognitive stimulation + usual care.

« TIDieRitem 2: (why: describe any rationale, theory or goal of the elements essential to the intervention): a
multidisciplinary care model for general medical inpatients that was previously implemented demon-
strated significant reductions in functional decline and inpatient mortality. Study authors aimed to

assess whether the focused programme could further improve functional outcomes.

« TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of intervention
providers): the PT component included written advice about the exercise programme. A participant
diary was provided to record daily activity. Ward nursing and multidisciplinary component included

posters, and information resources including a walking map of ward and surrounds.

« TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combi-
nation) used in the intervention, including any enabling or support activities): the intervention consist-
ed of 3 components: a graduated exercise programme prescribed and supervised by the unit physio-
therapist; education of ward and MDT staff, participants and carers to actively encourage mobility and
functional independence; and a cognitive intervention delivered in groups by psychology students

supervised by a senior psychologist.

« TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing as-
sistant), describe their expertise, background and any specific training given): physiotherapist provid-
ed early review (within 48 hours), prescribed the exercise programme, and provided daily reviews as
needed. Cognitive intervention delivered by psychology students under supervision of senior clinical

psychologist.

« TIDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,
such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
PT component was individual and face-to-face. Ward nursing and MDT component delivered both via
face-to-face strategies (e.g. teaching) and using strategies such as posters. Cognitive component de-

livered via group sessions face-to-face.

« TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any

necessary infrastructure or relevant features): medical ward.

Exercise for acutely hospitalised older medical patients (Review)
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TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity
or dose): PT component started within first 48 hours. Bed, sitting, standing or ambulation-based ex-
ercises were performed twice daily (in addition to any specific recommendations by unit physiother-
apist relating to presenting complaint). Ward nursing and MDT component described as 'intensive'.
Cognitive component 3-4 afternoons per week.

TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when and how): as per items 4, 5 and 8.

TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): not specified.

TIDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how and
by whom, and if any strategies were used to maintain or improve fidelity, describe them): participant
activity on the ward was measured using direct observation. Participants were observed for 2- to 3-
hour periods at varying times of the morning and afternoon shifts over 7 days. 76 patient-hours of
observation were undertaken during each observation period, divided equally between the control
and intervention ward. Time spent in bed, seated, standing and walking was recorded.

TiDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): in the intervention group, initial physiotherapist
assessment and institution of an appropriate exercise programme was completed in a median of 2
days (IQR 0-4 days). More participants in the intervention group had a physiotherapist visit record-
ed (96.8% with intervention vs 82.3% with control), but there was no difference in mean number of
physiotherapist visits per participant between groups (3.21 with intervention vs 3.37 with control; P =
0.53). 92% of participants in the intervention group received an exercise diary and made some record
of exercise; about 33% completed their diary every day. 50% of the intervention group attended = 1
cognitive group session. Observation of participant mobility in 34 elderly participants before the tri-
al showed low levels of mobility on both trial wards, with < 10% of observed time spent standing or
walking. During the intervention, participants on the intervention ward were much less likely to be
observed in bed and spent significantly more time standing or walking within the ward.

Controlarm

TIDieR item 1: usual care.
TIDieR item 2: not specified.
TIDieR item 3: not specified.

TIDieR item 4: control group participants received usual care from the MDT, including daily discussion
of participant progress and discharge plan, and referral to the team physiotherapist or OT by medical
or nursing staff if there were concerns about mobility or function.

TIDieR item 5: physiotherapists and other healthcare providers as required.
TIDieR item 6: not specified.

TIDieR item 7: medical ward.

TIDieR item 8: not specified.

TIDieR item 9: not specified.

TIDieR item 10: not specified.

TIDieR item 11: as per exercise group.

TIDieR item 12: mobility patterns on the control ward were unchanged, with < 10% of observed time
spent standing or walking.

Outcomes

Barthel Index (score of 0-100) at T2

Incidence of delirium during hospitalisation

Falls during hospitalisation

Mortality during hospitalisation

Length of hospital stay

Readmissions within 30 days of hospital discharge

New institutionalisation at hospital discharge
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Timed Up and Go at T2 (categorised scores only)

Notes

Ortiz-Alonso 2020

Study characteristics
Methods Design: quasi-RCT

Baseline time point (T1): admission to hospital

Outcome time point (T2): discharge from hospital

Follow-up time point (T3): 3 months after discharge

Participants Inclusion criteria: aged > 75 years, admitted to an acute care of the elderly unit

Exclusion criteria: non-ambulatory or dependent in all basic ADLs at baseline (i.e. 2 weeks before ad-

mission, as assessed by retrospective interview), had unstable cardiovascular disease or any other ma-

jor medical condition contraindicating exercise, terminal illness, severe dementia (i.e. = 8 errors in the

Spanish version of the Short Portable Mental Status Questionnaire), an expected length of hospitali-

sation < 3 days, were transferred from another hospital unit or had a scheduled admission (which was

usually associated with a length of hospitalisation < 3 days)

Exercise arm

« natbaseline: 143

« Age mean: 88 (SD 5) years

« Women (n (%)): 86 (60)

« Diagnosis of dementia (n (%)): 34 (27)

Control arm

« natbaseline: 125

+ Age mean: 88 (SD 5) years

« Women (n (%)): 68 (54)

« Diagnosis of dementia (n (%)): 34 (27)

Interventions Exercise arm

« TIDieR item 1: (brief name: provide the name or a phrase that describes the intervention): inpatient ex-
ercise programme + usual care.

« TIDieR item 2: (why: describe any rationale, theory or goal of the elements essential to the intervention):
exercise programmes believed to improve participants' functional status at discharge as well as to
reduce the length and cost of hospital stays.

« TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of interven-
tion providers): no specialist exercise equipment. Exercise loads recorded in a notebook.

« TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combi-
nation) used in the intervention, including any enabling or support activities): supervised exercises 1-3
times per day. Exercises were rising from a seated to an upright position (using armrests/assistance if
necessary) in the participant's room and supervised walking exercises along the corridor of the ward.
Standing and walking exercises were separated by a rest period of up to 5 minutes. Videos of exercise
sessions available via supplementary material.

« TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing as-
sistant), describe their expertise, background and any specific training given): exercise sessions were
supervised by 1 of 2 fitness specialists.
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TIDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,
such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
face-to-face, individually.

TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features): acute care of the elderly unit.

TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity or
dose): exercise sessions began day after admission. 1-3 sessions per day on weekdays only (approxi-
mately 20 minutes in total each day). Participants began with 1 session per day and this increased to
3 sessions depending on participants physical capacity. Sit-to-stand exercise from a chair: maximum
of 10 repetitions and 1-3 sets, depending on the participant's physical capacity. Walking exercise du-
ration 3-10 minutes depending on the participant's physical capacity.

TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when and how): as item 8.

TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): not specified.

TIDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how and
by whom, and if any strategies were used to maintain or improve fidelity, describe them): training loads
were recorded in a notebook.

TIDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): participants in the intervention group performed
a median of 3 training days (IQR 2) and 2 training sessions per day (IQR 2), with a mean total exercise
time per day of 20 minutes (for each session, the median duration of the walking section was 5 minutes
(IQR 4, range 0-10), and participants performed a mean of 9 (SD 6, range 0-30) sit-to-stands).

Control arm

TIDieR item 1: usual care.
TiDieR item 2: not specified.
TIDieR item 3: not specified.
TIDieR item 4: not specified.
TiDieR item 5: not specified.
TIDieR item 6: not specified.
TIDieR item 7: acute care of the elderly unit.
TiDieR item 8: not specified.
TIDieR item 9: not specified.
TIDieR item 10: not specified.
TIDieR item 11: not specified.
TIDieR item 12: not specified.

Outcomes

ADL (score 0-6) at T2 and T3

Short Physical Performance Battery at T2
Functional Ambulatory Category at T2 and T3
Mortality during hospitalisation

Falls

Length of hospital stay

Readmissions within 3 months of hospital discharge

Notes

Intervention group had higher proportion of participants with a diagnosis of dementia (27% in inter-
vention vs 12% in control), depression (32% in intervention vs 18% in control), history of falls (36% in
intervention vs 16% in control), lower mean baseline ADL scores (4.0 in intervention vs 4.6 in control)
and admission ADL scores (2.3 in intervention vs 3.1 in control).
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Pedersen 2019

Study characteristics

Methods

Design: RCT
Baseline time point (T1): admission to hospital
Outcome time point (T2): within the first week after discharge from hospital

Follow-up time point (T3): 4 weeks after discharge and 6 months after discharge

Participants

Inclusion criteria: aged = 65 years, admitted with acute illness from their own home to the emergency
department of hospital

Exclusion criteria: terminal illness; in treatment for diagnosed cancer; diagnosis of COPD and participa-

tion in a COPD rehabilitation programme; living outside the 3 included municipalities; inability to speak
or understand Danish; inability to cooperate in tests/exercises; transfer to the intensive care unit; isola-

tion-room stay; expected hospitalisation lasting < 24 hours; inability to stand

Exercise arm

n at baseline: 42

Age mean: 82.1 (SD 7.4) years

Women (n (%)): 30 (71.4)

Barthel Index (0-20) on admission (median): 20 (IQR 19-20)

Controlarm

n at baseline: 43

Age mean: 82.5 (SD 7.5) years

Women (n (%)): 26 (60.5)

Barthel Index (0-20) on admission (median): 20 (IQR 19-20)

Interventions

Exercise arm

TIDieR item 1: (brief name: provide the name or a phrase that describes the intervention): progressive
strength training and protein supplementation + usual care.

TIDieR item 2: (why: describe any rationale, theory or goal of the elements essential to the intervention):
it was hypothesised that strength training and protein supplementation would prevent functional de-
terioration and muscle wasting during illness.

TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of intervention
providers): written exercise training and progression protocol was used. After each training session,
participants were asked to consume a protein supplement (Nutridrink Compact Protein from Nutricia
A/S) containing milk-based protein 18 g and 300 kcal. Weight vest (Titan Box 1-30 kg), and weight cuffs
were used for some exercises.

TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combi-
nation) used in the intervention, including any enabling or support activities): training sessions were
delivered every weekday during hospitalisation and 3 days per week for 4 weeks in their own home
after discharge. Every training session consisted of a warm-up programme for the lower extremities
followed by 2 progressive strength training exercises, a sit-to-stand exercise followed by a heel raise
exercise. Both exercises followed predefined models of progression allowing for performance of the
exercise from a seated position to performing the exercise unilaterally with extra load.

TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing as-
sistant), describe their expertise, background and any specific training given): training sessions were
delivered by physiotherapists (2 physiotherapists with 3 years of experience supervised in hospital
exercise, 5 physiotherapists with 4-15 years of experience supervised the home-based exercises). The
primary investigator performed preintervention meetings with all physiotherapists. Training covered
both the warm-up programme and the strength training protocol. If physiotherapists who were deliv-
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ering the intervention had questions that arose during the study they could contact a senior physio-
therapist.

TiDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,
such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
training sessions were delivered face-to-face 1:1.

TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features): training sessions occurred in the hospital in the partici-
pants' bedrooms and in the participants own home for 4 weeks after discharge.

TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity
or dose): during hospitalisation, participants were seen every weekday. After discharge participants
were seen 3 times per week for 4 weeks (maximum 12 sessions over 5 weeks) in their own homes.
Participants were asked to perform 3 sets of 12 repetitions of each exercise. Exercises were designed
to correspond to 60-70% of a 1 repetition maximum.

TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when and how): exercises were progressed/regressed based on number of repe-
titions achieved in each exercise session (> 8 repetitions = progression, < 8 repetitions = regression)
as per protocol.

TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): no modifications reported.

TIDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how and
by whom, and if any strategies were used to maintain or improve fidelity, describe them): the supervis-
ing physiotherapist completed an exercise diary consisting of information about the level of exercise
attained according to the progression models, the extra load added (kg), and the number of sets and
repetitions performed at each level. The physiotherapist registered reasons for non-participation and
the amount of protein consumed after each training session. High compliance was defined as com-
pletion of 80% of training sessions with a minimum of 2 sets performed each session.

TIDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): significant dropout rate during study. 78.8% of
participants started the intervention between 0 and 2 days after admission (range 0-4). Overall, 43%
(18/42) of participants randomised to the intervention group were very compliant with the interven-
tion. Of those who remained in the study at 4 weeks, 60% (18/30) were very compliant and 23% (7/30)
were moderately compliant with the intervention (minimum 8/12 (67%) sessions performed with 2
sets of 8 repetition maximums). All participants consumed the amount of protein stated in the proto-
col. Between week 1 and week 4 of the intervention, there was a general increase in the level of exer-
cise performed in both the sit-to-stand exercise and the heel-raise exercise. Thus, in the sit-to-stand
exercise, 20% more participants trained at levels 6-7 in week 4 compared to week 1, and in the heel-
raise exercise, 24% more participants trained at levels 5-7 in week 4 compared to week 1. Also, in both
exercises, those training with a weighted vest increased their load by 1.5 kg (P < 0.01) for sit-to-stand
level 6 and 2 kg (P <0.01) for heel-raise level 5.

Controlarm

TIDieR item 1: usual care.
TIDieR item 2: not specified.
TIDieR item 3: not specified.

TIDieR item 4: standard care as per hospital. National targets to assess function and nutrition and make
an appropriate plan within 24-48 hours of admission. Rehabilitation often starts during hospitalisa-
tion and continues after discharge.

TIDieR item 5: not specified.

TIDieR item 6: not specified.

TIDieR item 7: acute medical ward and internal medicine ward.
TIDieR item 8: not specified.

TIDieR item 9: not specified.

TIDieR item 10: not specified.

TIDieR item 11: not specified.

TIDieR item 12: not specified.
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Outcomes Barthel Index (score of 0-20) at T2 and T3
de Morton Mobility Index at T2 and T3
Mortality during hospitalisation
Adverse events (composite score) during hospitalisation
Length of hospital stay
Readmissions within first 4 weeks and first 6 months after discharge (numbers not reported)

Walking speed at T2 and T3

Notes Intervention group had higher percentage of women (71.4% in intervention vs 60.5% in control).
Unpublished data from email correspondence

Hospital readmissions: at 4 weeks' follow-up (T3), 8/43 participants of intervention group vs 6/42 partic-
ipants of control group had been readmitted.

Sahota 2017

Study characteristics

Methods Design: RCT
Baseline time point (T1): within 36 hours of admission to hospital
Outcome time point (T2): within the first week after discharge from hospital
Follow-up time point (T3): 91 days after discharge

Participants Inclusion criteria: aged = 70 years; general practitioner registered within the Nottingham City Clinical
Commissioning Group's catchment area only (UK)
Exclusion criteria: bed bound prior to admission or moribund on admission; receiving palliative care;
previously included in the trial on an earlier admission; unable to be screened and recruited by the re-
search team within 36 hours of admission to the study ward; nursing home residents
Exercise arm
« natbaseline: 125
« Age mean: 83.6 (SD 6.6) years
« Women (n (%)): 82 (66)
« Barthel Index (0-20) on admission (mean): 11.0 (SD 6.1)
Controlarm
« natbaseline: 125
« Age mean: 84.5 (SD 5.9) years
« Women (n(%)): 79 (63)
« Barthel Index (0-20) on admission (mean): 10.5 (SD 5.4)

Interventions Exercise arm
+ TIDieRitem 1: (briefname: provide the name or a phrase that describes the intervention): CIRACT service.
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TIDieR item 2: (why: describe any rationale, theory or goal of the elements essential to the intervention):
CIRACT service aims to facilitate seamless care for patients on discharge from hospital and prevent
avoidable hospital readmissions.

TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of interven-
tion providers): none specified.

TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combi-
nation) used in the intervention, including any enabling or support activities): following randomisation,
the CIRACT service undertook a comprehensive assessment of the participant's ability to perform cer-
tain tasks and formed a rehabilitation plan. While in hospital participants were treated daily and the
duration of rehabilitation they received depended on their needs. During the participant's hospital
stay, the team liaised with the participant and their carer(s) to visit the participant's home to assess
and provide recommendations for equipment and make adaptations or modifications (or both) as re-
quired. In more complex cases, the CIRACT team took the participant out of the hospital for a home
visit prior to discharge. Following discharge, the CIRACT team visited the participant at home to as-
sess the level of rehabilitation required, further follow-up visits as deemed necessary and appropriate
referral to additional community services.

TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing assis-
tant), describe their expertise, background and any specific training given): the CIRACT service consist-
ed of a senior occupational therapist (transition coach), senior physiotherapist and assistant practi-
tioner linked directly to a social services practitioner.

TiDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,
such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
asitem 4.

TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features): general medical elderly care wards.

TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity
or dose): after randomisation (first 36 hours of hospitalisation), participants were treated daily if ap-
propriate. Duration of rehabilitation based on their needs.

TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when and how): as item 4 and 8.

TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): not specified.

TIDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how and
by whom, and if any strategies were used to maintain or improve fidelity, describe them): not specified.
TIDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): there were 15 protocol deviations in the CIRACT
group.

Controlarm

TIDieR item 1: usual care (THB-Rehab).

TIDieR item 2: ward therapy teams - senior OT and senior PT weekdays only. Provided assessment
and recommendations for rehabilitation. Referred to community-based services and rehabilitation
on discharge.

TIDieR item 3: not specified.

TIDieR item 4: the standard THB-Rehab service was on weekdays only. The service referred the partic-
ipants to the appropriate community-based services for provision of equipment at home, personal
care and ongoing rehabilitation where appropriate at discharge. Once discharged from hospital, the
participant had no direct contact with the THB-Rehab service but where referred, continued further
rehabilitation with community services.

TIDieR item 5: the standard THB-Rehab service was provided by the ward therapy teams (usually a
senior OT and a senior physiotherapist).

TIDieR item 6: as item 4.

TIDieR item 7: general medical elderly care wards.
TIDieR item 8: 5 days per week.

TIDieR item 9: as item 4.
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« TIDieR item 10: not specified.
« TIDieR item 11: not specified.
« TIDieR item 12: there were 8 protocol deviations in the THB-Rehab group.

Outcomes Barthel Index (score of 0-20) at T3 only
EQ-5D-3L at T3 only
Falls
Mortality during hospitalisation
Length of hospital stay

Hospital readmissions in the first 28 after hospital discharge.

Notes

Slaets 1997

Study characteristics

Methods Design: quasi-RCT
Baseline time point (T1): admission to hospital
Outcome time point (T2): discharge from hospital

Follow-up time point (T3): 6 months (readmissions)

Participants Inclusion criteria: aged = 75 years, and referred to department of general medicine
Exclusion criteria: admitted for day treatment
Exercise arm

» natbaseline: 140
« Age mean: 82.5 (SD 4.9) years
o Women (n(%)): 94 (67.1)

Control arm

« natbaseline: 97
« Age mean: 83.2 (SD 5.1) years
« Women (n(%)): 73 (75.3)

Interventions Exercise arm

« TIDieR item 1: (brief name: provide the name or a phrase that describes the intervention): multidiscipli-
nary joint treatment by geriatric team + usual care.

« TIDieR item 2: (why: describe any rationale, theory or goal of the elements essential to the intervention):
psychogeriatric disciplinary intervention hypothesised to improve hospital and functional outcomes.

« TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of interven-
tion providers): not specified.

« TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combina-
tion) used in the intervention, including any enabling or support activities): MDT consisted of a geriatri-
cian, specialised geriatric liaison nurse and a physiotherapist. Staff-to-participant ratio was increased
by 3 nurses. The main task of the team was assessment on admission, generating and implementing
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the treatment plans, and planning and management of discharge. Intervention included daily PT as-
sessment. A weekly MDT meeting was held, attended by the geriatric team, nurses, social worker, di-
etitian, psychiatrist and other occasionally invited consultants. The geriatrician was present at the
weekly ward rounds with the attending physician and the 2 resident physicians. In addition, the geri-
atric team had their own ward rounds every week.

TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing as-
sistant), describe their expertise, background and any specific training given): MDT consisted of a geri-
atrician, specialised geriatric liaison nurse and a physiotherapist. The geriatrician was also trained in
geriatric psychiatry.

TIDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,
such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
most physiotherapists' time was in direct contact with participants on the ward. The geriatrician spent
approximately 2 hours per day in direct contact with participants or their family members.

TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features): general medical unit.

TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity
or dose): as item 4: daily multidisciplinary input.

TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when and how): as item 4.

TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): not specified.

TIDieR item 11: (how well (planned): if intervention adherence or fidelity was assessed, describe how and
by whom, and if any strategies were used to maintain or improve fidelity, describe them): not specified.
TIDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): not specified.

Controlarm

TIDieR item 1: usual care.

TIDieR item 2: not specified.
TiDieR item 3: not specified.
TIDieR item 4: not specified.
TIDieR item 5: not specified.

TIDieR item 6: care provided by staff in another general medical unit, who were not involved in the
intervention unit.

TIDieR item 7: general medical unit.
TIDieR item 8: not specified.

TiDieR item 9: not specified.

TIDieR item 10: not specified.
TIDieR item 11: not specified.
TIDieR item 12: not specified.

Outcomes

ADL (score of 0-7) at T2 (categorised only)

Help index (score of 0-12) at T2 (categorised only)

Mobility (score of 0-4) at T2 (categorised only)

Length of hospital stay

Readmissions within first 6 months of discharge from hospital

Mortality during hospitalisation

Notes

There were more women in intervention group (75.3%) than in the control group (67.1%). Participants
were more likely to be married in the intervention group (43.6%) than the control group (27.8%).
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Zelada 2009

Study characteristics

Methods Design: quasi-RCT
Baseline time point (T1): within 72 hours of admission

Outcome time point (T2): day of discharge

Participants Inclusion criteria: aged = 65 years and admitted for an acute medical pathology to a geriatric care unit

Exclusion criteria: dependent in all basic ADL before admission; admitted to intensive care; transferred
from other services; intubated patients; severe dementia; terminal cancer; severe aphasia; discharged
in <24 hours; admitted for specific procedures; patients from the internal medicine service to the geri-
atric care team for treatment

Exercise arm

« natbaseline: 68
« Age mean: 42 (SD 56) years
« Women (n(%)): 42 (61.8%)

Control arm

« natbaseline: 75
« Age mean: 76.1 (SD 7.2) years
o Women (n (%)): 42 (56%)

Interventions Exercise arm

« TIDieR item 1: (brief name: provide the name or a phrase that describes the intervention): geriatric care
unit.

« TIDieR item 2: (why: describe any rationale, theory or goal of the elements essential to the intervention):
it was hypothesised that the geriatric care unit could favour a reduction in the incidence of functional
decline with a favourable impact on quality of life without an increase in care costs.

TIDieR item 3: (what (materials): describe any physical or informational materials used in the interven-
tion, including those provided to participants or used in intervention delivery or in training of interven-
tion providers): not specified.

« TIDieR item 4: (what (procedures): describe each of the procedures, activities or processes (or a combi-
nation) used in the intervention, including any enabling or support activities): based on protocol of Lan-
defeld and colleagues 1995. Medical interventions included: geriatric assessment upon admission,
evaluation of problems, early removal of endovenous and urinary catheters, prevention and early di-
agnosis of adverse events, early discharge planning and the co-ordination of the continuity of treat-
ment at an appropriate level. Multidisciplinary interventions included: functional evaluation, early
rehabilitation, promotion of self-care, neurosensory stimulation, orientation for the family or carer
(or both). Nursing interventions included: incontinence management, prevention of pressure ulcers
and promotion of self-care. Furthermore, an interdisciplinary meeting was set up once per week (with
the chief physician, resident, therapists and a social worker); daily information, education and active
participation by family or carer.

« TIDieR item 5: (who provided: for each category of intervention provider (e.g. psychologist, nursing as-
sistant), describe their expertise, background and any specific training given): 1 geriatric physician, 1
medical resident of the speciality, general care nurses, a physiotherapist, an OT and a social worker
(once per week).

« TIDieR item 6: (how: describe the modes of delivery (such as face-to-face or by some other mechanism,
such as Internet or telephone) of the intervention and whether it was provided individually or in a group):
face-to-face.

« TIDieR item 7: (where: describe the type(s) of location(s) where the intervention occurred, including any
necessary infrastructure or relevant features): the geriatric unit contained 10 beds.
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« TIDieR item 8: (when and how much: describe the number of times the intervention was delivered and
over what period of time including the number of sessions, their schedule, and their duration, intensity
or dose): as item 4.

« TIDieR item 9: (tailoring: if the intervention was planned to be personalised, titrated or adapted, then
describe what, why, when and how): not specified.

« TIDieR item 10: (modifications: if the intervention was modified during the course of the study, describe
the changes (what, why, when and how)): not specified.

« TIDieRitem 11: (how well (planned): ifintervention adherence or fidelity was assessed, describe how and
by whom, and if any strategies were used to maintain or improve fidelity, describe them): not specified.

« TIDieR item 12: (how well (actual): if intervention adherence or fidelity was assessed, describe the extent
to which the intervention was delivered as planned): not specified.

Controlarm

o TIDieR item 1: usual care.
o TIDieR item 2: not specified.
« TIDieR item 3: not specified.

 TIDieR item 4: routine medical care and nursing care, typical for an acute care unit - this was a different
hospital unit as the comparison at the same time as the other site.

« TIDieR item 5: internist physician, a medical resident to this speciality, general care nurses, access to
PT and OT and a social worker by means of referral.

« TIDieR item 6: face-to-face.
 TIDieR item 7: acute medical unit.
« TIDieR item 8: not specified.

« TIDieR item 9: not specified.

« TIDieR item 10: not specified.

« TIDieR item 11: not specified.

« TIDieR item 12: not specified.

Outcomes Katz ADL (score 0-6) at T2 (categorised scores only)

Length of hospital stay

Notes Intervention group was older (79.6 years in intervention vs 76.1 years in control), was more likely to be
admitted with renal conditions (14.7% in intervention vs 6.7% in control) and less likely to have cardio-
vascular problems (9.9% in intervention vs 25.3% in control).

ADL: activities of daily living; AGW: acute geriatric ward; CAM: Confusion Assessment Method; CGA: comprehensive geriatric assessment;
Cl: confidence interval; CIRACT: Community In-Reach and Care Transition; COPD: chronic obstructive pulmonary disease; EQ-5D: EuroQol
5 Dimensions; EQ-5D-5L: EuroQol 5 Dimensions 5 Levels; IADL: Instrumental Activities of Daily Living; IQR: interquartile range; MDT:
multidisciplinary team; n: number; NA: not applicable; OT: occupational therapy; PT: physiotherapy; RCT: randomised controlled trial; SD:
standard deviation; T: time point (e.g. T1: time point 1); THB-Rehab: traditional hospital-based rehabilitation service; VAS: visual analogue
scale.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion
Ahn 2018 Critical care setting
Barnes 2012 Exercise not part of the intervention
Braun 2019 Participants randomised after 72 hours of hospital admission
Brown 2006 No outcome data
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Bruun 2020 Community setting

Buhl 2016 Exercise intervention started after discharge from hospital
Collard 1985 Non-general medical population

Cumming 2008

Non-general medical population

DRKS00011262 Participants randomised after 72 hours of hospital admission
Fleck 2012 Protocol, full manuscript identified

Fleiner 2017 Non-general medical population

Gade 2019 Control group received additional exercise

Greening 2014

Non-general medical population

Haines 2004

Inpatient rehabilitation setting

Haines 2007

Inpatient rehabilitation setting

Hamilton 2018

Abstract/letter to editor, full manuscript identified

Hamilton 2019

< 95% of the study participants were aged = 65 years

Harris 1991

Exercise not part of the intervention

Hegerova 2015

Did not measure outcomes at time points of interest.

Heim 2017 Non-general medical population
Hochstetter 2005 < 95% of the study participants were aged = 65 years
José 2016 < 95% of the study participants were aged = 65 years

JPRN-UMIN000019551

Non-general medical population

JPRN-UMIN000030036

Non-randomised study

Kim 2013

Inpatient rehabilitation setting

Kirk 2018

Protocol, full manuscript identified

Latham 2001

Inpatient rehabilitation setting

Lopez-Lopez 2019

Non-general medical population

Mallery 2003

Participants randomised after 72 hours of hospital admission

Martinez-Velilla 2017

Abstract/letter to editor, full manuscript identified

McGowan 2018b

Abstract/letter to editor, full manuscript identified

Mills 2019

Abstract/letter to editor, full manuscript not identified
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Study Reason for exclusion

Mudge 2007 Abstract/letter to editor, full manuscript identified

Mudge 2019 Abstract/letter to editor, full manuscript not identified

Mundy 2003 <95% of the study participants were aged = 65 years

NCT00038155 Protocol, full manuscript identified

NCT01483456 Non-randomised study

NCT02062541 Community setting

NCT03558841 Inpatient rehabilitation setting

NCT04565626 Protocol, < 95% of the study participants expected to be aged = 65 years
Netz 1994 Inpatient rehabilitation setting

Neumeier 2017

<95% of the study participants were aged = 65 years

O'Shaughnessy 2019

Exercise not part of the intervention

Peel 2016 Inpatient rehabilitation setting

Peyrusqué 2021 Abstract/letter to editor, full manuscript not identified
Pires 2020 Inpatient rehabilitation setting

Pitkala 2006 Exercise not part of the intervention

Raymond 2017

Participants randomised after 72 hours of hospital admission

Rodrigues 2019

Non-randomised study

Rubenstein 1984

Participants randomised after 72 hours of hospital admission

Saez de Asteasu 2021b

Abstract/letter to editor, full manuscript identified

Said 2012

Inpatient rehabilitation setting

Saltvedt 2002

Participants randomised after 72 hours of hospital admission

Saltvedt 2004

Participants randomised after 72 hours of hospital admission

Saltvedt 2006

Participants randomised after 72 hours of hospital admission

Schwenk 2014

Inpatient rehabilitation setting

Seo0 2019

Community setting

Siebens 2000

Non-general medical population

Steadman 2003

Community setting

Steunenberg 2016

Non-randomised study
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Study Reason for exclusion

Sullivan 2007 Community setting

Tibaek 2014 Inpatient rehabilitation setting

Timonen 2002 Exercise intervention started after discharge from hospital
Timonen 2006 Exercise intervention started after discharge from hospital
Treacy 2015a Abstract/letter to editor, full manuscript identified

Treacy 2015b Inpatient rehabilitation setting

Trombetti 2013 Inpatient rehabilitation setting

Vidan 2009 Non-randomised study

Weatherall 2004 Inpatient rehabilitation setting

Yoo 2013 Exercise not part of the intervention

Characteristics of studies awaiting classification [ordered by study ID]

Kojaie-Bidgoli 2021

Methods Design: randomised controlled trial
Baseline time point (T1): admission to hospital

Outcome time point (T2): discharge from hospital

Participants Inclusion criteria: aged = 70 years who are admitted to the internal medicine wards, with = 1 risk fac-
tor for delirium at admission (visual impairment, hearing impairment, cognitive impairment, im-
paired sleep, mobility impairment or dehydration). Expected length of stay > 7 days; able to com-
municate verbally or in writing

Exclusion criteria: diagnosis of delirium at hospital admission, coma, mechanical ventilation, apha-
sia (expressive or receptive), severely impaired communication ability, terminal/end-stage condi-
tions, imminent death, combative or dangerous behaviours, a severe psychotic disorder that pre-
vents from participation in interventions, severe dementia (being unable to communicate based
on Short Portable Mental Status Questionnaire 10 errors), airborne precautions (e.g. tuberculo-
sis), being isolated, droplet precautions (e.g. influenza), neutropenic precautions, being discharged
around 48 hours after admission, refusal to participate in study, and patient's family members or
physician's refusal to allow participation in study in the case of incompetent patients

Interventions Intervention: care programme based on the Hospitalized Elder Life Program (HELP) provided by
nursing students. The intervention includes an early mobilisation programme in which all patients
will be enrolled. The mobilisation programme includes ambulation or active range-of-motion exer-
cises 3 times daily.

Control group: usual care consisting of standard hospital care for the setting, provided by physi-
cians, nurses and support staff (e.g. dietitians, physiotherapists).

Outcomes Incidence of delirium (as assessed with the Confusion Assessment Method tool)
Independence with activities of daily living using the Barthel Index

Number of falls during hospitalisation.

Exercise for acutely hospitalised older medical patients (Review) 20
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Kojaie-Bidgoli 2021 (continued)

Mortality

Notes en.irct.ir/trial/33830

Characteristics of ongoing studies [ordered by study ID]

NCT03604640

Study name Physical Training and Health Education in Hospitalized Elderly

Methods Design: randomised controlled trial
Baseline time point (T1): day of hospital admission
Outcome time point (T2): day of hospital discharge

Follow-up time point (T3): 3 months after hospital discharge

Participants Inclusion criteria: aged = 75 years, admitted into the Geriatrics Department of the Hospital General
Universitario Gregorio Marafién (Madrid, Spain); able to ambulate, with or without personal/techni-
cal assistance; able to communicate; provide informed consent

Exclusion criteria: duration of hospitalisation < 72 hours; any factor precluding performance of the
physical training programme or testing procedures as determined by the attending physician (in-
cluding but not limited to: terminalillness, incapable of ambulation, unstable cardiovascular dis-

ease or other medical condition, severe dementia, unwillingness to either complete the study re-

quirements or to be randomised into control or intervention group)

Interventions Exercise arm: training programme (30 minutes per session, 2 sessions per day, lower limb strength
training, balance training, walking and inspiratory muscle training) and also health education.
Health education consists of several informational activities. Each activity session will teach the
patient and carer how to perform the exercises to ensure they will continue to be performed at
home and before discharge the entire session will be devoted to reviewing the entire programme.
The type, frequency and progression of the exercises to be carried out will be reviewed; they will
be explained how to perform them at home and given personalised written instructions with illus-
trations of the exercises. Also, after 1 and 2 months of discharge, the professional with whom they
have completed the training will call them to insist on the completion of the programme or to clari-
fy any doubts that may exist

Control arm: usual care for the setting

Outcomes Independence with ADL (range 0-6) at T3
Barthel Index at T3
Functional Ambulation Classification at T3
Short Physical Performance Battery at T2

Alusti Test at T2

Starting date July 2018

Contact information Dr Jose Antonio joseantonio.serra@salud.madrid.org

Notes clinicaltrials.gov/ct2/show/NCT03604640
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NCT04600453

Study name Prevention of functional and cognitive impairment through a multicomponent exercise program in
hospitalized elderly

Methods Design: randomised controlled trial
Baseline time point (T1): admission to hospital
Outcome time point (T2): discharge from hospital

Follow-up time point (T3): 3 years after hospital discharge

Participants Inclusion criteria: aged > 75 years; Barthel Index = 60 points; able to ambulate (with/without assis-
tance); provide informed consent; able to communicate

Exclusion criteria: expected length of stay < 6 days; terminal illness; very severe cognitive decline
(i.e. Global Deterioration Scale 7); uncontrolled arrhythmias, acute pulmonary embolism and my-
ocardial infarction, or extremity bone fracture in the past 3 months

Target sample size: 240

Interventions Exercise arm: multicomponent exercise training programme composed of supervised progressive
resistance exercise training, balance-training and walking for 4 consecutive days. During the train-
ing period, participants will be trained in 20-minute sessions twice per day (morning and evening).
The supervised multicomponent exercise training programme will comprise upper and lower body
strengthening exercises, tailored to the individual's functional capacity, using weight machines
and aiming for 2-3 sets of 8-10 repetitions at an intensity of 40-60% of 1 repetition maximum com-
bined with balance and gait retraining exercises that progressed in difficulty and functional exer-
cises, such as rises from a chair. The second part of the session will consist of functional exercises
such as knee extension and flexion, hip abduction, balance movements, and daily walking in the
hospital

Control arm: usual care for setting

Outcomes Short Physical Performance Battery
EuroQol-5 Dimension (EQ-5D) visual analogue scale
Incidence of delirium as assessed with the Confusion Assessment Method
3-year mortality

Total use of health-related resources (number of readmissions, visits to accident and emergency
department, visits to outpatient clinics)

Starting date October 2020
Contact information Nicolas Martinez Velilla nicolas.martinez.velilla@cfnavarra.es
Notes clinicaltrials.gov/ct2/show/NCT04600453

ADL: activities of daily living.

RISK OF BIAS

Legend: 0 Low risk of bias 0 High risk of bias Some concerns
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Risk of bias for analysis 1.2 Functional ability: functional mobility at discharge from hospital

Bias
Study Randomisation Deviations Missing Measurement Selection of Overall
process from intended outcome data  of the outcome the reported
interventions results

Subgroup 1.2.1 Rehabilitation-related activities

Counsell 2000 0 0 Q

Subgroup 1.2.2 Structured exercise

Gazineo 2021 0 Q 0

McGowan 2018a 0

Q
(<)
0 Q
(<]

Subgroup 1.2.3 Progressive resistance exercise

de Morton 2007
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McCullagh 2020
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Risk of bias for analysis 1.3 Functional ability: new incidence of delirium during hospitalisation

(%)

Bias
Study Randomisation Deviations Missing Measurement Selection of Overall
process from intended outcome data  of the outcome the reported
interventions results

Subgroup 1.3.1 Rehabilitation-related activities

Abizanda 2011 0 Q 0 0 Q
Asplund 2000 0 0 0

Subgroup 1.3.2 Structured exercise
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Bias
Study Randomisation Deviations Missing Measurement Selection of Overall
process fromintended outcomedata of the outcome the reported
interventions results

Brown 2016 0 0 0 0 0
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Risk of bias for analysis 1.4 Quality of life at discharge from hospital

Bias
Study Randomisation Deviations Missing Measurement Selection of Overall
process from intended outcome data  of the outcome the reported
interventions results

Subgroup 1.4.1 Rehabilitation-related activities

Ekerstad 2017 e Q 0 e 0
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Risk of bias for analysis 1.5 Falls during hospitalisation

Bias
Study Randomisation Deviations Missing Measurement Selection of Overall
process from intended outcome data  of the outcome the reported
interventions results

Subgroup 1.5.1 Rehabilitation-related activities

Sahota 2017 0 0 0

Subgroup 1.5.2 Structured exercise

Brown 2016 0 Q
Gazineo 2021 0 0
Killey 2006 0 e

Subgroup 1.5.3 Progressive resistance exercise

de Morton 2007 0 Q

Jones 2006
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Risk of bias for analysis 1.6 Medical deterioration during hospitalisation

Bias
Study Randomisation Deviations Missing Measurement Selection of Overall
process from intended outcome data  of the outcome the reported
interventions results

Subgroup 1.6.1 Rehabilitation-related activities

Abizanda 2011 0 Q 0 0 Q 0
Asplund 2000 0 0 Q 0

Subgroup 1.6.2 Structured exercise
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Study Randomisation Deviations Missing Measurement Selection of Overall
process fromintended outcomedata of the outcome the reported
interventions results

Brown 2016 0 0 0 0 0
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Risk of bias for analysis 2.2 Hospital length of stay (days)
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Bias
Study Randomisation Deviations Missing Measurement Selection of Overall
process fromintended outcomedata of the outcome the reported
interventions results

Pedersen 2019 0 0 0 0 Q 0

Risk of bias for analysis 2.3 New institutionalisation at hospital discharge

Bias
Study Randomisation Deviations Missing Measurement Selection of Overall
process from intended outcome data  of the outcome the reported
interventions results

Subgroup 2.3.1 Rehabilitation-related activities

Asplund 2000 Q 0 0
Counsell 2000 0 0 Q
Fretwell 1990 0 0

Subgroup 2.3.2 Progressive resistance exercise

de Morton 2007 0 Q Q 0
Mudge 2008 Q Q 0 0 Q

Risk of bias for analysis 2.4 Hospital readmission

Bias
Study Randomisation Deviations Missing Measurement Selection of Overall
process fromintended outcomedata of the outcome the reported
interventions results

Subgroup 2.4.1 Rehabilitation-related activities

Asplund 2000 0 Q 0
Counsell 2000 0 0 0
Ekerstad 2017 0 Q Q 0 0 e
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Bias
Study Randomisation Deviations Missing Measurement Selection of Overall
process fromintended outcomedata of the outcome the reported
interventions results

Landefeld 1995 0 0 0
Sahota 2017 Q O Q
Slaets 1997 Q 0 0
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Risk of bias for analysis 2.5 Walking performance at discharge from hospital

Bias
Study Randomisation Deviations Missing Measurement Selection of Overall
process from intended outcome data  of the outcome the reported
interventions results

Subgroup 2.5.1 Rehabilitation-related activities

Ekerstad 2017 0 Q 0 0 Q e

Subgroup 2.5.2 Structured exercise
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Study Randomisation
process

Hu 2020 0

Killey 2006

%)

Deviations
from intended
interventions

V)
Q

Subgroup 2.5.3 Progressive resistance exercise

de Morton 2007 0
Jones 2006 0
Pedersen 2019

V)

DATA AND ANALYSES

Comparison 1. Major outcomes

V)
V)
V)

Bias
Missing Measurement Selection of
outcome data  of the outcome the reported
results

Q V)

%)

(%)
(<]

Overall

(%)

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1.1 Functional ability: independence 16 5174 Std. Mean Difference (IV, Ran- 0.09[-0.02, 0.19]

with activities of daily living at dis- dom, 95% Cl)

charge from hospital

1.1.1 Rehabilitation-related activi- 4 2838 Std. Mean Difference (IV, Ran- 0.00[-0.12,0.13]

ties dom, 95% Cl)

1.1.2 Structured exercise 5 648 Std. Mean Difference (IV, Ran- 0.12[-0.21, 0.45]
dom, 95% Cl)

1.1.3 Progressive resistance exercise 7 1688 Std. Mean Difference (IV, Ran- 0.14[-0.05, 0.32]
dom, 95% Cl)

1.2 Functional ability: functional 8 2369 Mean Difference (IV, Random, 0.54 [0.09, 0.99]

mobility at discharge from hospital 95% Cl)

1.2.1 Rehabilitation-related activi- 1 975 Mean Difference (IV, Random, 0.60 [0.06, 1.14]

ties 95% Cl)

1.2.2 Structured exercise 2 416 Mean Difference (IV, Random, 0.30[-0.96, 1.57]
95% CI)

1.2.3 Progressive resistance exercise 5 978 Mean Difference (IV, Random, 0.63[-0.28, 1.55]

95% Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1.3 Functional ability: new inci- 7 2088 Risk Ratio (M-H, Random, 95%  0.90 [0.58, 1.41]

dence of delirium during hospitali- Cl)

sation

1.3.1 Rehabilitation-related activi- 2 732 Risk Ratio (M-H, Random, 95%  0.86 [0.30, 2.50]

ties Cl)

1.3.2 Structured exercise 1 100 Risk Ratio (M-H, Random, 95%  3.00[0.13,71.92]
Cl)

1.3.3 Progressive resistance exercise 4 1256 Risk Ratio (M-H, Random, 95%  0.96 [0.55, 1.68]
cl

1.4 Quality of life at discharge from 4 875 Mean Difference (IV, Random, 6.040.90, 11.18]

hospital 95% Cl)

1.4.1 Rehabilitation-related activi- 1 350 Mean Difference (IV, Random, 2.20[-1.90, 6.30]

ties 95% Cl)

1.4.2 Structured exercise 1 76 Mean Difference (IV, Random, 3.74[-6.32, 13.80]
95% Cl)

1.4.3 Progressive resistance exercise 2 449 Mean Difference (IV, Random, 8.90[2.35, 15.45]
95% Cl)

1.5 Falls during hospitalisation 9 1787 Risk Ratio (IV, Random, 95% 0.99[0.59, 1.65]
cl

1.5.1 Rehabilitation-related activi- 1 250 Risk Ratio (IV, Random, 95% 1.33[0.30, 5.84]

ties Cl)

1.5.2 Structured exercise 3 542 Risk Ratio (IV, Random, 95% 0.76 [0.23, 2.53]
Cl)

1.5.3 Progressive resistance exercise 5 995 Risk Ratio (IV, Random, 95% 0.96[0.48, 1.91]
Cl)

1.6 Medical deterioration during 11 2730 Risk Ratio (M-H, Random, 95%  1.02 [0.62, 1.68]

hospitalisation Cl)

1.6.1 Rehabilitation-related activi- 2 732 Risk Ratio (M-H, Random, 95%  0.86 [0.30, 2.50]

ties Cl)

1.6.2 Structured exercise 2 200 Risk Ratio (M-H, Random, 95%  2.56 [0.48, 13.54]
Cl)

1.6.3 Progressive resistance exercise 7 1798 Risk Ratio (M-H, Random, 95%  0.99[0.52, 1.87]

Cl)
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Analysis 1.1. Comparison 1: Major outcomes, Outcome 1: Functional ability:
independence with activities of daily living at discharge from hospital

Exercise interventions Usual care + sham interventions Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A B CDEF

1.1.1 Rehabilitation-related activities

Abizanda 2011 38 28 159 42 27.9 186 7.8% -0.14 [-0.35, 0.07] ®e
Counsell 2000 3.5 1.9 746 3.4 1.9 736 10.2% 0.05 [-0.05, 0.15] N ]
Ekerstad 2017 -4.8 2.5 206 -4.5 25 202 8.2% -0.12 [-0.31, 0.07] N ]
Landefeld 1995 3.6 2 303 33 21 300 9.0% 0.15[-0.01, 0.31] N ]
Subtotal (95% CI) 1414 1424  35.2% 0.00 [-0.12, 0.13]

Heterogeneity: Tau? = 0.01; Chi2 = 7.03, df = 3 (P = 0.07); 12 = 57%

Test for overall effect: Z = 0.04 (P = 0.97)

1.1.2 Structured exercise

Blanc-Bisson 2008 -5.3 3.7 26 -4.7 3.9 29 3.0% -0.16 [-0.69, 0.37] _ 2@ 2 @
Brown 2016 -8.1 0.29 45 -8 0.25 49 4.3% -0.37 [-0.78 , 0.04] JE— + o+ + o+
Gazineo 2021 65.2 24.18 183 56.07 23.74 185 7.9% 0.38[0.17, 0.59] —_— + o+ 2 @
Hu 2020 19.49 3.14 37 18.87 4.15 39 3.8% 0.17 [-0.28 , 0.62] JE — + o+ 2 @
Killey 2006 70.81 24.33 27 55.18 31.78 28 2.9% 0.54 [0.00, 1.08] — [ X ) 2 @
Subtotal (95% CI) 318 330 21.9% 0.12 [-0.21, 0.45] ’

Heterogeneity: Tau? = 0.10; Chi2? = 13.63, df = 4 (P = 0.009); I2 = 71%
Test for overall effect: Z = 0.72 (P = 0.47)

1.1.3 Progressive resistance exercise

de Morton 2007 79 23 80 75 26 87 5.9% 0.16 [-0.14, 0.47] J + o+
Jeffs 2013 95 16.3 305 96 17 343 9.1% -0.06 [-0.21, 0.09] - + o+
Jones 2006 82 23.33 63 70 3111 63 5.0% 0.43[0.08, 0.79] —_— + o+
Martinez-Velilla 2019 85.4 14.5 146 78.2 19.5 143 7.3% 0.42[0.19, 0.65] — + o+
Mudge 2008 80 18.52 62 76 21.48 62 5.1% 0.20 [-0.15, 0.55] i E— e +
Ortiz-Alonso 2020 3.03 2 143 3.27 1.61 125 7.2% -0.13[-0.37, 0.11] —t e +
Pedersen 2019 20 0.74 37 20 0.74 29 3.4% 0.00 [-0.49, 0.49] R S ®e
Subtotal (95% CI) 836 852  43.0% 0.14[-0.05, 0.32] ’
Heterogeneity: Tau2 = 0.04; Chi2 = 18.84, df = 6 (P = 0.004); 12 = 68%
Test for overall effect: Z = 1.45 (P = 0.15)
Total (95% CI) 2568 2606 100.0% 0.09 [-0.02, 0.19] .
Heterogeneity: Tau2 = 0.03; Chi2 = 44.46, df = 15 (P < 0.0001); 12 = 66%
Test for overall effect: Z = 1.59 (P = 0.11) fz jl i é
Test for subgroup differences: Chi2 = 1.61, df = 2 (P = 0.45), 2 = 0% Favours usual care + sham intervention Favours exercise intervention
Risk of bias legend
(A) Bias arising from the randomization process
(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data
(D) Bias in measurement of the outcome
(E) Bias in selection of the reported result
(F) Overall bias
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Analysis 1.2. Comparison 1: Major outcomes, Outcome 2:
Functional ability: functional mobility at discharge from hospital

Exercise interventions Usual care + sham interventions Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI A B CDEF

1.2.1 Rehabilitation-related activities
Counsell 2000 56 43 530 5 43 45 15.9% 0.60 [0.06 , 1.14] . CEX X EX )
Subtotal (95% CI) 530 445  15.9% 0.60 [0.06 , 1.14] ’

Heterogeneity: Not applicable

Test for overall effect: Z = 2.17 (P = 0.03)

1.2.2 Structured exercise

Gazineo 2021 3.43 0.641 183 2.8 0.69 185  20.3% 0.63[0.49,0.77]
McGowan 2018a 13.16 4.58 24 14.13 3.95 24 2.9% -0.97[-3.39,1.45] ¢
Subtotal (95% CI) 207 209 23.3% 0.30 [-0.96, 1.57]

Heterogeneity: Tau? = 0.52; Chi2 = 1.67, df = 1 (P = 0.20); 12 = 40%
Test for overall effect: Z = 0.47 (P = 0.64)

1.2.3 Progressive resistance exercise

de Morton 2007 4.8 1.2 80 4.7 1.3 87 18.0% 0.10 [-0.28 , 0.48] —t— + 2 @
Martinez-Velilla 2019 6.79 3.21 150 491 2.89 153 13.9% 1.88[1.19, 2.57] — » @& ®
McCullagh 2020 4.6 2.5 86 3.7 21 89 14.0% 0.90[0.21, 1.59] [ — + + o+
Ortiz-Alonso 2020 3.58 2.5 143 4.1 2.8 125 14.6% -0.52 [-1.16, 0.12] —_— ® ®e
Pedersen 2019 69.8 16.5 37 64.9 14.2 28 0.4% 4.90[-2.58,12.38] ¢ »y & e
Subtotal (95% CI) 496 482 60.8% 0.63 [-0.28 , 1.55] i
Heterogeneity: Tau? = 0.80; Chi2 = 31.56, df = 4 (P < 0.00001); I = 87%
Test for overall effect: Z = 1.35 (P = 0.18)
Total (95% CI) 1233 1136 100.0% 0.54 [0.09, 0.99] 0
Heterogeneity: Tau? = 0.25; Chi2 = 35.45, df = 7 (P < 0.00001); 12 = 80%
Test for overall effect: Z = 2.37 (P = 0.02) jz _51 i é
Test for subgroup differences: Chi2 = 0.20, df = 2 (P = 0.90), I = 0% Favours usual care + sham intervention Favours exercise intervention
Risk of bias legend
(A) Bias arising from the randomization process
(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data
(D) Bias in measurement of the outcome
(E) Bias in selection of the reported result
(F) Overall bias
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Analysis 1.3. Comparison 1: Major outcomes, Outcome 3:
Functional ability: new incidence of delirium during hospitalisation

Exercise interventions

Usual care + sham interventions

Risk Ratio

Risk Ratio

Risk of Bias

Study or Subgroup Events Total Events Total ‘Weight M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
1.3.1 Rehabilitation-related activities

Abizanda 2011 19 149 38 170 26.8% 0.57[0.34, 0.95] - o000 ®®
Asplund 2000 6 190 4 23 9.6% 1.76 [0.50 , 6.15] J CREXX X )
Subtotal (95% CI) 339 393  36.3% 0.86 [0.30, 2.50] ’

Total events: 25 42

Heterogeneity: Tau? = 0.40; Chi2 = 2.69, df = 1 (P = 0.10); I = 63%

Test for overall effect: Z = 0.27 (P = 0.78)

1.3.2 Structured exercise

Brown 2016 1 50 0 50 1.8% 3.00[0.13, 71.92] RN R Pe2®0 >0
Subtotal (95% CI) 50 50 1.8% 3.00 [0.13, 71.92] ’

Total events: 1 0

Heterogeneity: Not applicable

Test for overall effect: Z = 0.68 (P = 0.50)

1.3.3 Progressive resistance exercise

Jeffs 2013 15 305 21 343 21.9% 0.80 [0.42, 1.53] —-

Martinez-Velilla 2019 22 152 13 157 21.8% 1.75[0.91, 3.34] -

McCullagh 2020 2 89 3 86 5.4% 0.64 [0.11, 3.76] [ E—

Mudge 2008 5 62 9 62 12.6% 0.56 [0.20, 1.56] —

Subtotal (95% CI) 608 648 61.8% 0.96 [0.55, 1.68] 0

Total events: 44 46

Heterogeneity: Tau? = 0.12; Chi2 = 4.76, df = 3 (P = 0.19); 2= 37%

Test for overall effect: Z = 0.13 (P = 0.90)

Total (95% CI) 997 1091 100.0% 0.90 [0.58 , 1.41]

Total events: 70 88 ? )

Heterogeneity: Tau? = 0.12; Chi2 = 9.83, df = 6 (P = 0.13); I = 39%

Test for overall effect: Z = 0.44 (P = 0.66)

Test for subgroup differences: Chi? = 0.53, df = 2 (P = 0.77), I = 0%

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

Favours exercise intervention

0.01

0.1 1 10 100

Favours usual care + sham intervention

Exercise for acutely hospitalised older medical patients (Review)
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

105



c Coch rane Trusted evidence.
= . Informed decisions.
1 Libra ry Better health. Cochrane Database of Systematic Reviews

Analysis 1.4. Comparison 1: Major outcomes, Outcome 4: Quality of life at discharge from hospital

Exercise interventions Usual care + sham interventions Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI A B CDEF

1.4.1 Rehabilitation-related activities
Ekerstad 2017 51.1 19.8 173 489 19.3 177 30.5% 2.20[-1.90, 6.30] S [ X X N RN )
Subtotal (95% CI) 173 177  30.5% 2.20 [-1.90, 6.30] 0

Heterogeneity: Not applicable

Test for overall effect: Z = 1.05 (P = 0.29)

1.4.2 Structured exercise
Hu 2020 68.48 21.02 37 64.74 23.69 39 15.4% 3.74[-6.32, 13.80] _ 20060

Subtotal (95% CI) 37 39 154% 3.74[-6.32, 13.80] ’
Heterogeneity: Not applicable
Test for overall effect: Z = 0.73 (P = 0.47)

1.4.3 Progressive resistance exercise

Martinez-Velilla 2019 69.5 18.8 139 57.5 20.6 135 28.8% 12.00[7.33, 16.67] — - 007200~"
McCullagh 2020 67.7 1838 86 62.4 21.31 89  253% 5.30 [-0.59 , 11.19] J E— o000
Subtotal (95% CI) 225 224 54.1% 8.90 [2.35, 15.45] P

Heterogeneity: Tau? = 15.09; Chi? = 3.05, df = 1 (P = 0.08); I = 67%
Test for overall effect: Z = 2.66 (P = 0.008)

Total (95% CI) 435 440 100.0% 6.04[0.90, 11.18] ’

Heterogeneity: Tau? = 18.20; Chi? = 9.88, df = 3 (P = 0.02); I = 70%

Test for overall effect: Z = 2.30 (P = 0.02) 20 10 0 10 20

Test for subgroup differences: Chi2 = 2.89, df = 2 (P = 0.24), I = 30.9% Favours usual care + sham intervention Favours exercise intervention
Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias
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Analysis 1.5. Comparison 1: Major outcomes, Outcome 5: Falls during hospitalisation

Exercise interventions Usual care + sham interventions Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total ‘Weight IV, Random, 95% CI 1V, Random, 95% CI A B CDEF
1.5.1 Rehabilitation-related activities
Sahota 2017 4 125 3 125 11.9% 1.33[0.30, 5.84] e N X X B
Subtotal (95% CI) 125 125 11.9% 1.33[0.30, 5.84] ’
Total events: 4 3
Heterogeneity: Not applicable
Test for overall effect: Z = 0.38 (P = 0.70)
1.5.2 Structured exercise
Brown 2016 0 50 2 50  2.9% 0.20[0.01,406] _— . | PPOPDO®®
Gazineo 2021 9 193 7 194 27.7% 1.29 [0.49 , 3.40] — [ X X X NI
Killey 2006 0 27 2 28 2.9% 0.21[0.01, 4.13] J N S 00®®: 0
Subtotal (95% CI) 270 272 33.5% 0.76 [0.23, 2.53] ’
Total events: 9 11
Heterogeneity: Tau? = 0.28; Chi2 = 2.41, df =2 (P = 0.30); 2= 17%
Test for overall effect: Z = 0.44 (P = 0.66)
1.5.3 Progressive resistance exercise
de Morton 2007 3 110 5 126 13.1% 0.69[0.17,2.81] JR LXK X))
Jones 2006 4 80 2 80  93% 2,00 [0.38, 10.61] . (XX X )
Martinez-Velilla 2019 4 146 0 139 31%  8.57[0.47,157.75] [ X X X )
McCullagh 2020 3 95 3 95 10.5% 1.00 [0.21 , 4.83] JR S P20 O®
Mudge 2008 4 62 7 62 18.7% 0.57[0.18, 1.85] — - [ XX X
Subtotal (95% CI) 493 502 54.6% 0.96 [0.48,1.91] 0
Total events: 18 17
Heterogeneity: Tau? = 0.00; Chi? = 3.88, df = 4 (P = 0.42); 2= 0%
Test for overall effect: Z = 0.12 (P = 0.90)
Total (95% CI) 888 899 100.0% 0.99 [0.59, 1.65]
Total events: 31 31 ?
Heterogeneity: Tau? = 0.00; Chi2 = 6.47, df = 8 (P = 0.59); 1= 0% ol o1 1 10 100
Test for overall effect: Z = 0.04 (P = 0.97) Favours exercise intervention Favours usual care + sham intervention
Test for subgroup differences: Chi? = 0.33, df = 2 (P = 0.85), I? = 0%
Risk of bias legend
(A) Bias arising from the randomization process
(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data
(D) Bias in measurement of the outcome
(E) Bias in selection of the reported result
(F) Overall bias
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Analysis 1.6. Comparison 1: Major outcomes, Outcome 6: Medical deterioration during hospitalisation

Exercise interventions Usual care + sham interventions Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total ‘Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.6.1 Rehabilitation-related activities
Abizanda 2011 19 149 38 170 19.0% 0.57[0.34, 0.95] |
Asplund 2000 6 190 4 223 9.5% 1.76 [0.50, 6.15] — -
Subtotal (95% CI) 339 393  28.5% 0.86 [0.30, 2.50] ’
Total events: 25 42
Heterogeneity: Tau? = 0.40; Chi2 = 2.69, df = 1 (P = 0.10); I = 63%
Test for overall effect: Z = 0.27 (P = 0.78)
1.6.2 Structured exercise
Brown 2016 4 50 0 50 2.6% 9.00 [0.50, 162.89] —
Hu 2020 3 50 2 50 6.1% 1.50[0.26, 8.60] _.
Subtotal (95% CI) 100 100 8.7% 2.56 [0.48 , 13.54] ’
Total events: 7 2
Heterogeneity: Tau? = 0.24; Chi2 = 1.16, df = 1 (P = 0.28); 2= 14%
Test for overall effect: Z = 1.11 (P = 0.27)
1.6.3 Progressive resistance exercise
de Morton 2007 0 110 3 126 2.5% 0.16 [0.01, 3.13] —
Jeffs 2013 15 305 21 343 17.0% 0.80 [0.42, 1.53] —a
Jones 2006 5 80 1 80 4.5% 5.00[0.60, 41.85] [ P —
Martinez-Velilla 2019 37 185 19 185 18.9% 1.95[1.16, 3.26] -
McCullagh 2020 2 89 3 86 6.0% 0.64 [0.11, 3.76] [ E—
Mudge 2008 5 62 9 62 11.7% 0.56 [0.20, 1.56] — -
Pedersen 2019 0 43 1 42 2.2% 0.33[0.01, 7.78] —
Subtotal (95% CI) 874 924 62.8% 0.99 [0.52, 1.87] ‘
Total events: 64 57
Heterogeneity: Tau? = 0.28; Chi2 = 11.64, df = 6 (P = 0.07); 12 = 48%
Test for overall effect: Z = 0.03 (P = 0.97)
Total (95% CI) 1313 1417 100.0% 1.02[0.62, 1.68]
Total events: 96 101
Heterogeneity: Tau? = 0.27; Chi2 = 20.49, df = 10 (P = 0.02); I = 51% ol o1 1 10 100
Test for overall effect: Z = 0.09 (P = 0.93) Favours exercise intervention Favours usual care + sham intervention
Test for subgroup differences: Chi? = 1.27, df = 2 (P = 0.53), I2 = 0%
Comparison 2. Minor outcomes
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
2.1 Death during hospitalisation 20 6822 Risk Ratio (M-H, Random, 95% 0.98[0.79, 1.22]
cl)
2.1.1 Rehabilitation-related activ- 7 3926 Risk Ratio (M-H, Random, 95% 1.03[0.78, 1.34]
ities Cl)
2.1.2 Structured exercise 5 740 Risk Ratio (M-H, Random, 95% 0.92 [0.54, 1.56]
Cl)
2.1.3 Progressive resistance exer- 8 2156 Risk Ratio (M-H, Random, 95% 0.89[0.54,1.48]
cise Cl)
2.2 Hospital length of stay (days) 22 7182 Mean Difference (IV, Random, -0.25[-0.62, 0.12]
95% Cl)
2.2.1 Rehabilitation-related activ- 9 4388 Mean Difference (IV, Random, -0.55[-1.42,0.32]
ities 95% Cl)
2.2.2 Structured exercise 4 635 Mean Difference (IV, Random, -0.02 [-0.93, 0.89]

95% Cl)
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Outcome or subgroup title No. of studies

No. of partici-
pants

Statistical method

Effect size

2.2.3 Progressive resistance exer- 9 2159 Mean Difference (IV, Random, -0.24 [-0.63, 0.16]

cise 95% Cl)

2.3 New institutionalisation at 5 2364 Risk Ratio (M-H, Random, 95% 0.91[0.74,1.12]

hospital discharge Cl)

2.3.1 Rehabilitation-related activ- 3 2004 Risk Ratio (M-H, Random, 95% 0.92[0.74,1.13]

ities Cl)

2.3.2 Progressive resistance exer- 2 360 Risk Ratio (M-H, Random, 95% 0.86[0.37,2.01]

cise Cl)

2.4 Hospital readmission 14 4689 Risk Ratio (M-H, Random, 95% 0.95[0.81,1.11]
ol)

2.4.1 Rehabilitation-related activ- 6 2960 Risk Ratio (M-H, Random, 95% 0.95[0.78, 1.16]

ities Cl)

2.4.2 Structured exercise 1 339 Risk Ratio (M-H, Random, 95% 0.78[0.52,1.18]
Cl)

2.4.3 Progressive resistance exer- 7 1390 Risk Ratio (M-H, Random, 95% 0.99[0.72, 1.36]

cise Cl)

2.5 Walking performance at dis- 6 682 Std. Mean Difference (IV, Ran- -0.13[-0.35,0.09]

charge from hospital dom, 95% Cl)

2.5.1 Rehabilitation-related activ- 1 273 Std. Mean Difference (IV, Ran- -0.29[-0.53,-0.05]

ities dom, 95% CI)

2.5.2 Structured exercise 2 131 Std. Mean Difference (IV, Ran- -0.32[-0.80, 0.16]
dom, 95% Cl)

2.5.3 Progressive resistance exer- 3 278 Std. Mean Difference (IV, Ran- 0.09 [-0.15, 0.33]

cise

dom, 95% Cl)
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Analysis 2.1. Comparison 2: Minor outcomes, Outcome 1: Death during hospitalisation

Exercise interventions Usual care + sham interventions Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total ‘Weight M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
2.1.1 Rehabilitation-related activities
Asplund 2000 8 190 6 223 44% 1.56 [0.55 , 4.43] J @200
Counsell 2000 21 767 28 764 15.3% 0.75[0.43, 1.30] b @200
Ekerstad 2017 8 206 10 202 5.7% 0.780.32, 1.95] P 'Y EXXXX)
Fretwell 1990 22 21 20 215 143% 1.07 [0.60 , 1.90] 4 272@0@® 2 2
Landefeld 1995 24 327 24 324 15.9% 0.99[0.57, 1.71] e 2 00® 2 2
Sahota 2017 6 125 6 125 3.9% 1.00[0.33, 3.02] R — 200 ® 2 2
Slaets 1997 18 140 5 97  52% 2.49[0.96, 6.49] I 200 ® 2 2
Subtotal (95% CI) 1976 1950  64.6% 1.03[0.78, 1.34] 0
Total events: 107 99
Heterogeneity: Tau? = 0.00; Chi2 = 5.57, df = 6 (P = 0.47); 12 = 0%
Test for overall effect: Z = 0.19 (P = 0.85)
2.1.2 Structured exercise
Blanc-Bisson 2008 2 38 2 38 1.3% 1.00 [0.15, 6.74] [ S— D @
Brown 2016 1 50 0 50 0.5% 3.00[0.13, 71.92] JE— + o+
Gazineo 2021 19 193 21 194 13.7% 0.91[0.51, 1.64] — D @
Hu 2020 1 50 1 50 0.6% 1.00 [0.06 , 15.55] D @
Killey 2006 1 39 2 38 0.9% 0.49 [0.05, 5.15] r 2 @
Subtotal (95% CI) 370 370 16.9% 0.92 [0.54, 1.56] ‘
Total events: 24 26
Heterogeneity: Tau? = 0.00; Chi2 = 0.82, df = 4 (P = 0.94); I = 0%
Test for overall effect: Z =0.31 (P = 0.76)
2.1.3 Progressive resistance exercise
de Morton 2007 2 110 2 126 1.3% 1.15[0.16 , 8.00] [ R ee
Jeffs 2013 8 305 8 343 5.0% 1.12[0.43, 2.96] P ee
Jones 2006 4 80 2 80 1.7% 2.00[0.38, 10.61] R B ®e
Martinez-Velilla 2019 2 185 2 185 1.2% 1.00[0.14, 7.02] R S ®e
McCullagh 2020 3 95 3 95 1.9% 1.00[0.21, 4.83] R S ®e
Mudge 2008 4 96 6 103 3.1% 0.72[0.21, 2.46] — + o+
Ortiz-Alonso 2020 4 143 10 125 3.7% 0.35[0.11, 1.09] _— + o+
Pedersen 2019 2 43 0 42 0.5% 4.89[0.24,98.85] e ®e
Subtotal (95% CI) 1057 1099 18.5% 0.89 [0.54, 1.48]
Total events: 29 33
Heterogeneity: Tau? = 0.00; Chi2 = 5.19, df = 7 (P = 0.64); 12 = 0%
Test for overall effect: Z = 0.45 (P = 0.65)
Total (95% CI) 3403 3419 100.0% 0.98 [0.79, 1.22]
Total events: 160 158

Heterogeneity: Tau? = 0.00; Chi2 = 11.88, df = 19 (P = 0.89); I2= 0%
Test for overall effect: Z=0.17 (P = 0.87)
Test for subgroup differences: Chi? = 0.30, df = 2 (P = 0.86), I = 0%

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

0.01 0.1
Favours exercise intervention

-

10 100
Favours usual care + sham intervention

Exercise for acutely hospitalised older medical patients (Review)

Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

110



c Coch rane Trusted evidence.
= . Informed decisions.
1 Libra ry Better health. Cochrane Database of Systematic Reviews

Analysis 2.2. Comparison 2: Minor outcomes, Outcome 2: Hospital length of stay (days)

Exercise interventions Usual care + sham interventions Mean Difference Mean Difference Risk of Bias

Study or Subgroup Mean [days] SD [days] Total Mean [days] SD [days] Total Weight IV, Random, 95% CI [days] 1V, Random, 95% CI [days] A B CDEF
2.2.1 Rehabilitation-related activities
Abizanda 2011 9.3 5.3 159 8.9 49 186 5.8% 0.40 [-0.68 , 1.48] 4 P00 O®
Asplund 2000 5.9 5.6 190 7.3 5.7 223 5.7% -1.40[-2.49,-0.31] - @200 2
Counsell 2000 6.1 3.5 767 6.3 3.5 764 10.4% -0.20 [-0.55, 0.15] o @200 2
Ekerstad 2017 1.2 6.1 206 9.2 6.9 202 49% 2.00[0.74, 3.26] - [YXXXKXX )
Fretwell 1990 12.9 12.9 221 14.7 17.4 215 1.4% -1.80[-4.68 , 1.08] —_— ? ®@®: 2
Landefeld 1995 7.3 16.8 327 8.3 16.8 324 1.7% -1.00 [-3.58, 1.58] — ? @ D OG
Sahota 2017 8 6.67 112 9 7.78 112 2.9% -1.00 [-2.90, 0.90] —t 290 ® 2 2
Slaets 1997 19.7 14.2 140 248 23.63 97 0.5% -5.10 [-10.36, 0.16] PR 2@ ® 2 2
Zelada 2009 7.5 43 68 9.92 7.74 75 2.6% -2.42 [-4.45, -0.39] - [ X X X NN ]
Subtotal (95% CI) 2190 2198  36.0% -0.55 [-1.42, 0.32] ‘
Heterogeneity: Tau2 = 0.97; Chi2 = 27.57, df = 8 (P = 0.0006); 12 = 71%
Test for overall effect: Z = 1.25 (P = 0.21)
2.2.2 Structured exercise
Brown 2016 46 4 50 3.6 24 50  4.8% 1.00 [-0.29, 2.29] . PP
Gazineo 2021 9.57 6.82 193 10.35 10.44 194 3.2% -0.78 [-2.54 , 0.98] —t + [
Hu 2020 7.27 457 50 6.92 4.08 50 3.4% 0.35[-1.35, 2.05] - 20O ® 2 2
McGowan 2018a 463 2.16 24 5.38 2.18 24 51% -0.75(-1.98, 0.48] _ (Y X XXX)
Subtotal (95% CI) 317 318  16.4% -0.02 [-0.93, 0.89] 0
Heterogeneity: Tau2 = 0.31; Chi2 = 4.65, df = 3 (P = 0.20); 12 = 35%
Test for overall effect: Z = 0.05 (P = 0.96)
2.2.3 Progressive resistance exercise
Courtney 2009 4.6 2.7 58 4.7 3.3 64 5.9% -0.10 [-1.17, 0.97] -+ @22
de Morton 2007 5 5 108 6 4.8 124 4.9% -1.00 [-2.27,0.27] = @2 2
Jeffs 2013 5.5 3.9 293 5.6 4.2 328 8.6% -0.10[-0.74 , 0.54] + ® 2 2
Jones 2006 9 8.9 71 11 11.1 77 1.2% -2.00[-5.23,1.23] —_—t ® 22
Martinez-Velilla 2019 8 4 185 8 4 185 7.4% 0.00[-0.82,0.82] + o+
McCullagh 2020 8 44 95 8 5.2 94 4.4% 0.00 [-1.37, 1.37] —“ LXK ]
Mudge 2008 10 46 62 9 5.2 62 33% 1.00 [-0.73, 2.73] 1 ®?20
Ortiz-Alonso 2020 6 3 143 7 3.7 125 7.4% -1.00[-1.81, -0.19] - + + @
Pedersen 2019 4.5 3.3 43 4 3 42 4.6% 0.50 [-0.84, 1.84] 4 o+
Subtotal (95% CI) 1058 1101 47.6% -0.24[-0.63, 0.16] ‘
Heterogeneity: Tau2 = 0.06; Chi2 = 9.72, df = 8 (P = 0.28); 12 = 18%
Test for overall effect: Z = 1.17 (P = 0.24)
Total (95% CI) 3565 3617 100.0% -0.25[-0.62, 0.12] ‘
Heterogeneity: Tau? = 0.31; Chi2 = 42.27, df = 21 (P = 0.004); I> = 50%
Test for overall effect: Z = 1.31 (P = 0.19) T 5 LI
Test for subgroup differences: Chi2 = 0.71, df = 2 (P = 0.70), 12 = 0% Favours exercise intervention Favours usual care + sham intervention
Risk of bias legend
(A) Bias arising from the randomization process
(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data
(D) Bias in measurement of the outcome
(E) Bias in selection of the reported result
(F) Overall bias
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Analysis 2.3. Comparison 2: Minor outcomes, Outcome 3: New institutionalisation at hospital discharge

Exercise interventions Usual care + sham interventions Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
2.3.1 Rehabilitation-related activities
Asplund 2000 4 160 2 187 15% 2.34[0.43, 12.59] | @200 2
Counsell 2000 99 660 119 700 70.7% 0.88[0.69, 1.13] ] ® 2900 2
Fretwell 1990 30 143 33 154 21.9% 0.98[0.63, 1.52] —— 22 @0@ 2 2
Subtotal (95% CI) 963 1041  94.2% 0.92[0.74, 1.13] )
Total events: 133 154
Heterogeneity: Tau? = 0.00; Chi2 = 1.37, df = 2 (P = 0.50); I2 = 0%
Test for overall effect: Z = 0.79 (P = 0.43)
2.3.2 Progressive resistance exercise
de Morton 2007 4 110 4 126 23% 1.15[0.29, 4.47] PR N 0O ® " 2
Mudge 2008 5 62 7 62 3.5% 0.71[0.24, 2.13] [ 09®® 0
Subtotal (95% CI) 172 188 5.8% 0.86 [0.37,, 2.01] ’
Total events: 9 11
Heterogeneity: Tau? = 0.00; Chi2 = 0.28, df = 1 (P = 0.60); I = 0%
Test for overall effect: Z = 0.35 (P = 0.73)
Total (95% CI) 1135 1229 100.0% 0.91[0.74,1.12] ‘
Total events: 142 165

Heterogeneity: Tau? = 0.00; Chi2 = 1.67, df = 4 (P = 0.80); I = 0%
Test for overall effect: Z = 0.85 (P = 0.39)
Test for subgroup differences: Chi2 = 0.02, df = 1 (P = 0.88), > = 0%

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

4 4

: :
+ +
0.05 0.2
Favours exercise intervention

+ +

5 20
Favours usual care + sham intervention

Exercise for acutely hospitalised older medical patients (Review)
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Analysis 2.4. Comparison 2: Minor outcomes, Outcome 4: Hospital readmission

Exercise interventions Usual care + sham interventions Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total ‘Weight M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
2.4.1 Rehabilitation-related activities
Asplund 2000 61 190 61 223 102% 1.17[0.87 , 1.58] - @200
Counsell 2000 122 580 103 570  11.8% 1.16 [0.92 , 1.47] | o @200
Ekerstad 2017 73 179 88 166 12.0% 0.77[0.61,0.97] N 'Y EXXXX)
Landefeld 1995 104 303 109 300 12.3% 0.94[0.76 , 1.17] 2 00® 2 2
Sahota 2017 18 106 14 106 4.3% 1.29[0.67 , 2.45] JE 2 00® 2
Slaets 1997 24 140 29 97 65% 0.57[0.36, 0.92] P 2 00® > 2
Subtotal (95% CI) 1498 1462 57.2% 0.95[0.78, 1.16]
Total events: 402 404
Heterogeneity: Tau? = 0.04; Chi2 = 13.41, df = 5 (P = 0.02); 12 = 63%
Test for overall effect: Z = 0.50 (P = 0.62)
2.4.2 Structured exercise
Gazineo 2021 33 174 40 165 7.7% 0.78 [0.52, 1.18] JE— OS2 2
Subtotal (95% CI) 174 165 7.7% 0.78 [0.52, 1.18] ‘
Total events: 33 40
Heterogeneity: Not applicable
Test for overall effect: Z =1.18 (P = 0.24)
2.4.3 Progressive resistance exercise
Courtney 2009 13 58 30 64 5.5% 0.48[0.28, 0.82] N ®®
de Morton 2007 22 108 23 124 5.8% 1.10[0.65, 1.86] _— ®® 2
Martinez-Velilla 2019 29 185 31 185  6.7% 0.94[0.59, 1.49] JR X XX
McCullagh 2020 30 95 16 94 56% 1.86 [1.09, 3.17] P XXX
Mudge 2008 11 62 12 62  35% 0.92[0.44,1.92] PR R e® 0
Ortiz-Alonso 2020 24 143 22 125 57% 0.95[0.56, 1.61] JR XX )
Pedersen 2019 8 43 6 2 23% 1.30 [0.49 , 3.43] JR S T XX
Subtotal (95% CI) 694 696  35.1% 0.99 [0.72, 1.36] ‘
Total events: 137 140
Heterogeneity: Tau? = 0.10; Chi2 = 12.70, df = 6 (P = 0.05); I = 53%
Test for overall effect: Z = 0.06 (P = 0.95)
Total (95% CI) 2366 2323 100.0% 0.95[0.81,1.11]
Total events: 572 584 ﬁ ) )

Heterogeneity: Tau? = 0.04; Chi2 = 27.07, df = 13 (P = 0.01); I2 = 52%
Test for overall effect: Z = 0.66 (P = 0.51)
Test for subgroup differences: Chi? = 0.87, df = 2 (P = 0.65), I = 0%

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions

(C) Bias due to missing outcome data
(D) Bias in measurement of the outcome
(E) Bias in selection of the reported result

(F) Overall bias

b +
k +
0.2 0.5
Favours exercise intervention

Favours usual care + sham intervention
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Analysis 2.5. Comparison 2: Minor outcomes, Outcome 5: Walking performance at discharge from hospital

Exercise interventions Usual care + sham interventions

Std. Mean Difference

Std. Mean Difference

Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A B CDEF
2.5.1 Rehabilitation-related activities

Ekerstad 2017 30 23.2 153 37.4 28.6 120 26.8% -0.29[-0.53, -0.05] . (XX X XX )
Subtotal (95% CI) 153 120 26.8% -0.29 [-0.53, -0.05] ’

Heterogeneity: Not applicable

Test for overall effect: Z = 2.34 (P = 0.02)

2.5.2 Structured exercise

Hu 2020 2291 17.21 37 24.5 14.88 39 14.7% -0.10 [-0.55, 0.35] PR —

Killey 2006 -79.44 58.03 27 -47.86 47.7 28 11.5% -0.59 [-1.13, -0.05] —_—

Subtotal (95% CI) 64 67 26.2% -0.32[-0.80, 0.16] ’

Heterogeneity: Tau? = 0.06; Chi2 = 1.86, df = 1 (P = 0.17); 12 = 46%

Test for overall effect: Z = 1.31 (P = 0.19)

2.5.3 Progressive resistance exercise

de Morton 2007 36 65 74 26 21 75 21.2% 0.21[-0.12, 0.53] i - 2 @
Jones 2006 18.8 15.9 39 20.3 6.7 24 12.5% -0.11 [-0.62, 0.40] —_— 2 @
Pedersen 2019 0.7 0.22 37 0.7 0.22 29 13.3% 0.00[-0.49, 0.49] —_— + ®
Subtotal (95% CI) 150 128  47.0% 0.09 [-0.15, 0.33] ’

Heterogeneity: Tau? = 0.00; Chi? = 1.24, df = 2 (P = 0.54); 2 = 0%

Test for overall effect: Z = 0.73 (P = 0.47)

Total (95% CI) 367 315 100.0% -0.13 [-0.35, 0.09]

Heterogeneity: Tau? = 0.03; Chi2 = 8.88, df =5 (P = 0.11); I = 44%

Test for overall effect: Z = 1.16 (P = 0.24) _’2 fl (') i é

Test for subgroup differences: Chi? = 5.47, df = 2 (P = 0.06), I = 63.4%

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

Favours exercise intervention

Favours usual care + sham intervention

Exercise for acutely hospitalised older medical patients (Review)
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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ADDITIONAL TABLES
Table 1. Descriptions of usual care, control interventions and exercise interventions

Study ID Usual care setting Con- Intervention group setting Intervention  Exercise compo- Exercise dose Exercise interven-
and description trol/shamin-  and description subgroup nent of interven- prescription tion adherence
tervention category tion
Abizanda Acute geriatric unit. None. Usual care conditions with Rehabilita- Occupational ther- 45 minutes, 5 Mean 5 sessions per
2011 additional occupational tion-related apyincluding prac-  times perweek  participant.
Geriatrician-led care, therapy interventions. activities. tice of activitiesof ~ (Monday-Fri-
physiotherapy re- daily living. day), for the du-
quested by the geria- ration of hospi-
trician as required. tal admission.
Asplund 2000 Medical ward. None. Acute geriatric ward. Rehabilita- Exercise compo- No information.  No information.
tion-related nent not specifical-
Internist-led care, Care provided by both geri-  jctivities. ly described, inter-
physiotherapy and atricians and internists. vention included
occupational ther- Multidisciplinary team in- early start of reha-
apy not routinely cluded physiotherapists, oc- bilitation and rou-
available. No geria- cupational therapists and tine physiothera-
trician. dietitians. Emphasis on in- py and occupation-
terdisciplinary care. al therapy assess-
ments.
Blanc-Bisson  Acute care geriatric None. Usual care conditions with Structured ex-  Early physiother- 30 minutes, 2 No information.
2008 medicine unit. additional physiotherapy. ercise. apy starting from times per day, 5
day 1-2 of admis- times per week,
Physiotherapy pro- sion consisting of until deemed
vided from day 3 of bed and standing clinically stable.
admission, for 3 ses- exercises.
sions per week until
discharge.
Brown 2016 Medical ward. Usual care Usual care conditions + mo-  Structured ex-  Assisted/ super- 15-20 minutes, 122/238 (51.3%) po-
with daily 15-  bility programme, and en- ercise vised mobility pro-  uptotwice per  tential walks were
Physicians could or- to 20-minute couragement to increase gramme with be- day, 7days per  completed.
der physiotherapy visits from time out of bed. havioural interven-  week, for the
Services. research as- tion to encourage duration of hos-
sistants, up additional physical  pital admission.
to twice dai- activity outside the
ly, 7 days per supervised inter-
week. Par- vention.
ticipants re-
quested to
keep a diary
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Table 1. Descriptions of usual care, control interventions and exercise interventions (continued)

of their visi-
tors.
Counsell Usual care units. None. Acute Care for Elders Unit Rehabilitation  Exercise compo- No information.  No information.
2000 related activi-  nent not specifical-
Not described. Renovated ward with a ties. ly described, inter-
physiotherapy room. Dai- vention included a
ly interdisciplinary team mobility protocol
rounds provided by geri- and physiotherapy.
atrician medical director
and geriatric clinical nurse
specialist who created care
plans. Care processes de-
signed to promote function-
alindependence.
Courtney Medical ward. None. Usual care with additional Progressive With 72 hours of Walking for up No information re-
2009 exercise. resistance ex-  admission a care to 15 minutes garding in-hospital
Routine care, dis- ercise. plan was produced  (duration of adherence.
charge planning and by a nurse and other exercise
rehabilitation advice physiotherapist not specified),
normally provided. which included: fa-  up to 2-4 times
cilitated stretch- per week, for
ing, balance train- the duration of
ing, walking and the hospital ad-
strengthening exer-  mission.
cises.
de Morton Medical wards. None. Usual care with additional Progressive Supervised 20-30 minutes,  No information.
2007 exercise. resistanceex-  strengtheningand  twice perday, 5
Daily medical as- ercise. mobility exercise.  days per week,
sessment, and allied for the duration
health service on re- of the hospital
ferral. admission.
Ekerstad Acute medical care None. Comprehensive geriatricas-  Rehabilita- Exercise compo- No information.  No information.
2017 unit. sessment unit. tion-related nent not specifical-
activities. ly described, inter-

Care led by physi-
cians specialising in
internal medicine.
Physiotherapy/ oc-
cupational therapy
available for coun-
selling only.

Structured comprehensive
geriatric assessment and
care led by physicians spe-
cialising in internal medi-
cine, family medicine, geri-
atrics or a combination.
Unit staff included physio-

vention included
routine physiother-
apy and occupa-
tional therapy.
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Table 1. Descriptions of usual care, control interventions and exercise interventions (continued)

therapists and occupational
therapists.

Fretwell 1990 Medical or surgical None. Senior Care Unit Rehabilita- Exercise compo- No information.  No information.
floors. tion-related nent not specifical-
Functional assessment on activities. ly described, inter-
Description not pro- admission, 3 clinical team vention included
vided other than meetings and 1 administra- routine function-
'standard medical tion meeting weekly. Geri- al assessment and
care'. atric assessment teamin- physiotherapy.
cluded nurse co-ordinators
and a physiotherapist. Em-
phasise interdisciplinary
comprehensive geriatric as-
sessment and intervention.
Gazineo 2021  Geriatric unit. None. Usual care with a walking Structured ex-  Assisted walking 20-30 minutes, A mean time of 32
intervention guided by geri-  ercise. programme. daily, 5 days per  minutes per session
Care led by a geria- atrician, delivered by nurs- week, for the (range 10-67), with
trician and provided es. duration of hos-  a mean distance of
by multidisciplinary pitalisation. 89 m (range 0-260).
team. Mean number of in-
tervention days for
each participant was
5.8.
Hu 2020 Medical wards. None. Usual care conditions with Structured ex-  Assisted or super- Up to 30 min- No information.
mobility programme. ercise. vised exercise, in- utes per day, for
Not described. cluding balance, the duration of
pedalling and mo- hospital admis-
bility activities. sion.
Jeffs 2013 Medical unit. None. Usual care conditions with Progressive Progressive resis- 20-30 minutes Median of 1.4 thera-

Daily medical as-
sessment and allied
health professionals
available via refer-
ral.

additional exercise and ori-
entation.

resistance ex-
ercise.

tance exercise and
mobility training.

per day (Mon-
day-Friday),
twice per day,
for the duration
of hospitalisa-
tion.

py sessions per day
or 38 minutes per
day (including week-
ends and routine
therapy). This was
equivalent to ap-
proximately 1.4 ses-
sions or 42 minutes
of additional thera-
py per weekday com-
pared to the control

group.
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Table 1. Descriptions of usual care, control interventions and exercise interventions (continued)

Jones 2006 General medical None. Usual care conditions with Progressive Individualised as- 30 minutes, Median of 160 min-
wards. additional exercise. resistance ex-  sisted or super- twice per day utes (IQR 120-360)
ercise. vised strength, bal-  forthe duration  participatingin the
Allied health inter- ance and function-  of hospitalisa- exercise interven-
ventions including al exercises. tion. tion.
physiotherapy avail-
able.
Killey 2006 Medical units. None. Usual care conditions with Structured ex-  Assisted or super- Twice perday,7  No information.
additional assisted/ super- ercise. vised walking pro-  days per week,
Physiotherapy avail- vised walking. gramme. for 7 days.
able. The distance
walked was the
maximum dis-
tance able to
be comfortably
walked as de-
cided by that
individual at
that time.
Landefeld General medical None. Acute Care for Elders Unit Rehabilita- Exercise compo- No information.  No information.
1995 unit. tion-related nent not specifical-
Care led by medical and activities ly described, inter-
Care led by attend- nursing directors. Increased vention included a
ing physician, nurs- funded multidisciplinary mobility protocol
ing:participant ra- team hours compared to and physiotherapy.
tio approximately usual care (including phys-
1:2. Access to hospi- iotherapy) with care pro-
tal wide support ser- tocols and ward environ-
vices including phys- ment designed to promote
iotherapy. independence and early dis-
charge.
Mar- Acute Care forthe El-  None Usual care conditions with Progressive Supervised morn- 20 minutes, The mean number

tinez-Velilla
2019

derly Unit.

Care led by a geria-
trician with routine
physiotherapy avail-
able when needed.

additional exercise.

resistance ex-
ercise

ing sessions includ-
ed progressive re-
sistance, balance
and walking ex-
ercises. Unsuper-
vised functional ex-
ercises in evenings.

twice per day
for 5-7 consec-
utive days (in-
cluding week-
ends).

of completed morn-
ing sessions per par-
ticipant was 5 (SD 1)
and evening sessions
was 4 (SD 1). Adher-
ence to the interven-
tion was 95.8% for
the morning sessions
(i.e. 806 successfully
completed sessions
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Table 1. Descriptions of usual care, control interventions and exercise interventions (continued)

of 841 total possible
sessions) and 83.4%
in the evening ses-
sions (574 of 688 suc-
cessfully completed
sessions).

McCullagh All wards admitting Usual care Usual care with additional Progressive Assisted or su- Up to 30 min-
2020 older medical pa- with twice- exercise. resistanceex-  pervised tailored utes, 2 times

tients. daily sessions ercise. strengthening, bal-  per day (Mon-

(Monday-Fri- ance and gaitexer-  day-Friday) for
Physiotherapy avail-  day) each 20- cises. the duration of
able to all partici- 30 minutes hospital admis-
pants (mean 3 ses- of stretch- sion.
sions per week). ing and re-

laxation ex-

ercises in ly-

ing or sitting.

Participants

encouraged

to talk about

their condi-

tion and ex-

ercise, none

given educa-

tion, encour-

agement or

assisted to ex-

ercise or walk

more.

63/95 participants
completed = 75%

of possible exercise
sessions; 16/95 par-
ticipants complet-
ed 50-74% of possi-
ble exercise sessions.
13/95 participants
completed 25-49%
of possible exercise
sessions. 3/95 partic-
ipants completed <
25% of possible exer-
cise sessions.

McGowan Acute medical wards  None. Usual care with additional Structured ex-  Unsupervised ped- 5 minutes, 3
2018a for older people. pedalling exercise. ercise. alling exercise. times per day.

Not described.

The median num-
ber of revolutions
cycled throughout
the entire study pe-
riod with the ped-

al exerciser was 152
(IQR 43.5-464.5) rev-
olutions. The medi-
an time spent on the
pedal exerciser was
5.08 (IQR 2.03-20.05)
minutes across the
whole study period.
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Table 1. Descriptions of usual care, control interventions and exercise interventions (continued)

Mudge 2008 Medical ward. None. Medical ward Progressive Graduated and Twice per day 92% of participants
resistance ex-  tailored super- for the duration  in the intervention
Multidisciplinary Usual care with addition- ercise. vised exercise pro-  of hospitalad-  group received an
care included daily al exercise and cognitive gramme. mission. exercise diary and
discussion of partic- group therapy to encourage made some record
ipant progress and mobility. Intervention ward of exercise; 1/3 com-
discharge plan. Re- staff, participants and car- pleted their diary
ferrals made to phys- ers educated to encourage every day.
iotherapy or occupa- mobility and functional in-
tional therapy when dependence.
needed.
Ortiz-Alonso  Acute care of older None. Usual care with additional Progressive Supervised walking  1-3 sessions Participants per-
2020 patient units exercise. resistanceex- andsittostandex-  perday, with a formed a median of
ercise. ercises. total duration 3 training days (IQR
Not described. of approximate- ~ 2) and 2 training ses-
ly 20 minutes sions per day (IQR
per day (Mon- 2), with a mean to-
day-Friday). tal exercise time per
day of 20 minutes
(for each session,
the median duration
of the walking part
was 5 minutes (IQR 4,
range 0-10), and par-
ticipants performed
amean of 9 (SD 6,
range 0 to 30) sit-to-
stands).
Pedersen Acute medical ward None. Usual care with additional Progressive Supervised pro- 20 minutes dai-  78.8% of participants
2019 and internal medi- exercise and protein supple-  resistance ex-  gressive strength ly (Monday-Fri-  started the inter-

cine ward.

National targets to
assess function and
nutrition and make
an appropriate plan
within 24-48 hours
of admission. Reha-
bilitation often start-
ed during hospitali-
sation.

ments.

ercise.

training based on
sit to stand exercis-
es.

day) for the du-
ration of hospi-
tal admission.

vention 0-2 days af-
ter admission. Over-
all (during and after
hospitalisation), 43%
(18/42) of the partic-
ipants randomised
to the intervention
group were very
compliant with the
intervention (80% of
sessions performed

feaqny £1
aueiyds’o) =

‘yyeay 19199
*SUOISII3P pawioju]

SM3IADY J13BWSISAS JO seqeleq auelyd0)

*33UaPIAS parshaL



“P17 ‘suos 73 A3)IM uyor Aq paysiignd ‘uoiieloqe)jod auelyd0) ay L zzoz © y3uAdod

(ma1nay) syuanyed jesipaw 1apjo pasieridsoy A)a3nde 1oy 9s1249x3

1

Table 1. Descriptions of usual care, control interventions and exercise interventions (continued)

with 2 sets of 8 repe-
titions).

General medical el- None.

derly care wards.

Sahota 2017

Therapy provided by
ward occupational
therapist and phys-
iotherapist on week-
days only.

General medical elderly
care wards.

Therapy provided by com-
munity therapy team in-
cluding occupational ther-
apist and physiotherapist 7
days per week if appropri-
ate.

Rehabilitation
related activi-
ties.

Exercise compo-
nent not specifical-
ly described, inter-
vention included
daily rehabilitation
with a physiothera-
pist or occupation-
al therapist.

Daily, duration
dependent on
needs.

No information.

General medical None.

unit.

Slaets 1997

Description not pro-
vided.

General Medical Unit.

In addition to usual care, a
geriatric team consisting of
a geriatrician, physiothera-
pist and liaison nurse pro-
vided care including daily
physiotherapy. The aim of
the team was to optimise
function and mobility.

Rehabilitation
related activi-
ties

Exercise compo-
nent not specifical-
ly described, inter-
vention included
daily physiothera-
py.

No information.

No information.

Zelada 2009 Internal medical care  None.

unit.

Care led by internist
physician and had
access to physical
and occupational
therapy by referral.

Geriatric care unit.

Care led by geriatrician and
ward team included physio-
therapist and occupational
therapist.

Rehabilita-
tion-related
activities

Exercise compo-
nent not specifical-
ly described, inter-
vention included a
mobility protocol
and physiotherapy.

No information.

No information.

IQR: interquartile range; SD: standard deviation.
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APPENDICES

Appendix 1. CENTRAL search strategy

Search Term

1. (medical near/1 inpatient*)

2. hospitali*ed

3. (geriatric near/1 inpatient*)

4. acute near/1 geriatric

5. (admitted near/1 patients)

6. (medical near/5 unit)

7. MeSH descriptor: [Inpatients] explode all trees

8. MeSH descriptor: [Hospitalization] in all MeSH products

9. MeSH descriptor: [Hospitals] explode all trees

10. MeSH descriptor: [Hospital Units] explode all trees

11.#1or#2 or#3 or #4 or #5 or #6 or #7 or #8 or #9 or #10

12. old*

13. elder*

14. MeSH descriptor: [Aged] explode all trees

15. MeSH descriptor: [Aging] explode all trees

16. MeSH descriptor: [Geriatrics] explode all trees

17.#12 or #13 or #14 or #15 or #16

18. exercise* or exercising

19. (physical near/3 (education or training))

20. strength* near/3 train*

21. resist* near/3 train*

22. balance near/3 train*

23. kinesiotherap*

24. physiother*

25. physical near/1 therap*
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(Continued)

26.

rehabilitat*

27.

ambulat*

28.

"individual care plans"

29.

cycling or bicycling

30.

cycle* or bicycl*

31.

pedal*

32

walk*

33.

weight near/1 train*

34,

muscle near/1 strength*

35.

vibration

36.

pilates

37.

exertion*

38.

tai near/1 chi

39.

ai near/1 chi

40.

hydrotherap*

41.

swim*

42.

yoga

43.

treadmill®

44,

row or rows or rowing

45.

jog*

46.

MeSH descriptor: [Exercise] explode all trees

47.

MeSH descriptor: [Physical Therapy Modalities] explode all trees

48.

MeSH descriptor: [Physical Therapy Speciality] explode all trees

49.

MeSH descriptor: [Rehabilitation] explode all trees

50.

MeSH descriptor: [Physical Therapists] explode all trees

51.

MeSH descriptor: [Physical Fitness] explode all trees

52.

MeSH descriptor: [Physical Exertion] explode all trees

53.

MeSH descriptor: [Physical Endurance] explode all trees
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(Continued)

54. MeSH descriptor: [Exercise Therapy] explode all trees

55. MeSH descriptor: [Walking] explode all trees

56. MeSH descriptor: [Vibration] explode all trees

57. MeSH descriptor: [Tai Ji] explode all trees

58. MeSH descriptor: [Dancing] explode all trees

59. MeSH descriptor: [Swimming] explode all trees

60. MeSH descriptor: [Yoga] explode all trees

61. MeSH descriptor: [Fitness Trackers] explode all trees

62. MeSH descriptor: [Sports] explode all trees

63. MeSH descriptor: [Running] explode all trees

64. MeSH descriptor: [Jogging] explode all trees

65. #18 or #19 #20 or #21 or #22 or #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 or #49 or #50 or #51 or #52 or #53 or #54 or #55 or #56 or #57
or #58 or #59 or #60 or #61 or #62 or #63 or #64

66. #11 and #17 and #65 in trials

Appendix 2. MEDLINE via Ovid search strategy

Search Term

1. Inpatients/

2. exp Hospitalization/

3. exp hospitals/

4. exp hospital units/

5. (medical inpatient*).mp.

6. hospitali*ed.mp.

7. (geriatric inpatient)*.mp.

8. (acute geriatric).mp.

9. (admitted adjl patients).mp.

10. (medical adj5 unit).mp
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(Continued)

11

.lor2or3or4or50r6or7or8or9orl0

12.

exp aged/

13.

exp aging/

14,

Geriatrics/

15.

old*.mp.

16.

elder*.mp.

17.

12orl1l3orl4orl5orl6

18.

exp exercise/

19.

Physical Therapy Specialty/

20.

exp Physical Therapy Modalities/

21.

Physical Therapists/

22.

exp Physical Fitness/

23.

Physical Exertion/

24.

exp Physical Endurance/

25.

exp rehabilitation/

26.

exp Exercise Therapy/

27.

exp Walking/

28.

exp Vibration/

29.

Tai Ji/

30.

Dancing/

31

Swimming/

32.

Yoga/

33.

Fitness Trackers/

34.

exp sports/

35.

Running/ or Jogging/

36

. (exercise* or exercising).mp.

37

. (physical adj3 (education or training)).mp.

38

. (strength* adj3 train*).mp.
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39. (resist* adj3 train*).mp.

40. (balance adj3 train*).mp.

41.

kinesiotherap*.mp.

42.

physiother*.mp.

43.

(physical therap*).mp.

44,

rehabilitat*.mp.

45.

ambulat*.mp.

46.

(individual care plans).

mp.

47.

(cycling or bicycling).m

p.

48.

(cycle* or bicycl*).mp.

49.

pedal*.mp.

50.

walk*.mp.

51.

weight train*.mp.

52.

muscle strength*.mp.

53.

vibration.mp

54.

pilates.mp.

55.

exertion*.mp.

56.

tai chi.mp.

57.

ai chi.mp.

58.

hydrotherap*.mp.

59.

swim*.mp.

60.

yoga.mp.

61.

treadmill*.mp.

62. (row or rows or rowing).mp.

63. jog*.mp.

64.18 or190r200r21or22or23or24or250r260r27or28or29or300r31or32or33o0r34o0r35

or36or37or38or390r40or4lor42or43ord4or450r46or47ord8ord49or500r51or52o0r53
or54 or55o0r56o0r57o0r58o0r59or60or6lor62or63

65. randomized controlled trial.pt.
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66.

controlled clinical trial.pt.

67.

randomized.ab.

68.

placebo.ab.

69.

clinical trials as topic.sh.

70.

randomly.ab.

T1.

trial.ti.

T2.

31lor32or33o0r34or350r36o0r37

73.

exp animals/ not humans.sh.

74.

38 not 39

75.

9 and 15 and 30 and 40

Appendix 3. Embase via Ovid search strategy

Search Terms

1. exp hospital patient/

2. geriatric patient/

3. hospitalization/

N

. exp hospital/

5. hospital admission/

6. (medical inpatient*).mp.

7. hospitali*ed.mp.

8. (geriatric inpatient*).mp.

9. (acute geriatric).mp.

10.

(admitted adj1 patients).mp.

11.

(medical adj5 unit).mp

12.

lor2or3or4or50r6or7or8or9orl0orll

13.

exp aged/

14.

exp aging/
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15.

exp geriatrics/

16.

old*.mp.

17.

elder*.mp.

18.

13orl4orl5o0rl6orl7

19.

exp exercise/

20.

exp kinesiotherapy/

21.

exp physiotherapy

22.

exp rehabilitation/

23.

physiotherapist/

24,

exp physical activity/

25.

endurance/

26.

exp walking/

27.

exp sports/

28.

fitness/

29.

dancing/

30.

Tai Chi/

31

activity trackers/

32.

exp vibration/

33.

swimming/

34.

hydrotherapy/

35.

yoga/

36.

(exercise* or exercising).mp.

37.

(physical adj3 (education or training)).mp.

38.

(strength* adj3 train*).mp.

39.

(resist* adj3 train*).mp.

40.

(balance adj3 train*).mp.

41

. kinesiotherap*.mp.

42.

physiother*.mp.
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43. (physical therap*).mp.

44,

rehabilitat*.mp.

45.

ambulat*.mp.

46.

(individual care plans).mp.

47.

(cycling or bicycling).m

p.

48.

(cycle* or bicycl*).mp.

49.

pedal*.mp.

50.

walk*.mp.

51.

weight train*.mp.

52.

muscle strength*.mp.

53.

vibration.mp.

54.

pilates.mp.

55.

exertion*.mp.

56.

tai chi.mp.

57.

ai chi.mp.

58.

hydrotherap*.mp.

59.

swim.mp.

60.

yoga.mp.

61.

(row or rows or rowing).mp.

62.

treadmill*.mp.

63.jog*.mp.

64.190r200r21or22o0r23or24o0r250r260r27or28or290or300r3lor32or33or34or350r36

or37or38or39or40or4lor42or43ord44ord50r46o0r47or48or49or50o0r51or52o0r53or54
or55o0r56 0r57or58or59 or60or6lor62or63

65.

random*.mp.

66.

factorial*.mp.

67.

crossover*.mp.

68.

cross over*.mp.

69.

placebo*.mp.
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70. (doubl* adj blind*).mp.

71. (singl* adj blind*).mp.

72. assign*.mp.

73. allocat*.mp.

74. volunteer*.mp.

75. crossover procedure/

76. double blind procedure/

77. randomized controlled trial/

78. single blind procedure/

79.320r330r340r350r360r370r380r390r40o0r4lor42or43or44or45

80.10 and 16 and 31 and 46

Appendix 4. ClinicalTrials.gov search strategy

Search terms

1. Other terms: Hospital

2. Intervention/treatment: Exercise

3.1and 2 (with applied filters: Completed, Interventional, Older Adult (65+)

4, First posted on or after 10/05/2018

Appendix 5. WHO trial registry search strategy

Search terms

In the title: hospital or inpatient
In the intervention: exercise or physiotherapy or walking or rehabilitation
Recruitment status: ALL

Limited to 10/05/2018
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Date Event Description

3June 2021 New citation required and conclusions Updated review, last literature search: May 2021
have changed

3June 2021 New search has been performed Review updated, latest search carried out May 2021

HISTORY

Protocol first published: Issue 2, 2006
Review first published: Issue 1, 2007

Date Event Description
11 December 2018 New search has been performed New search undertaken and review updated
17 September 2008 Amended Converted to new review format. C034-R
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PH performed the literature search; reviewed the search results for eligibility; identified all included trials; performed data extraction;
assessed risk of bias of the included trials; conducted data analysis; drafted the updated protocol and the final review.

JK reviewed the search results for eligibility; identified all included trials; performed data extraction; assessed risk of bias of the included
trials; provided judgements on the interpretation of the results and conclusions drawn; was involved in the writing and approval of the
protocol and the final review.

KJ reviewed the search results for eligibility; identified all included trials; performed data extraction; assessed risk of bias of the included
trials; provided judgements on the interpretation of the results and conclusions drawn; was involved in the writing and approval of the
protocol and the final review.

MR reviewed the search results for eligibility; identified all included trials; performed data extraction; assessed risk of bias of the included
trials; provided judgements on the interpretation of the results and conclusions drawn; was involved in the writing and approval of the
protocol and the final review.

TS reviewed the search results for eligibility; identified all included trials; performed data extraction; assessed risk of bias of the included
trials; provided judgements on the interpretation of the results and conclusions drawn; was involved in the writing and approval of the
protocol and the final review.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

We planned to report adverse events during hospitalisation as a combined outcome. As adverse events were expected to be defined
differently by different studies, the plan was to include any and all of participant mortality, falls, medical deterioration and musculoskeletal
injury as a combined adverse-event outcome. However, we changed this for three reasons.

Combining the outcomes might have led to double counting of participants who experienced an adverse event (e.g. if the same
participant experienced both a fall and medical deterioration).

The estimate of baseline risk of experiencing an adverse event would have been very different depending on the number and type of
adverse events reported by the different studies.

Interpretation of the analysis for the combined outcome would be very challenging due to the very different natures of the individual
outcomes.

Therefore, we decided not to combine the outcomes, but to analyse each separately.

We did not plan separate analyses for studies that compared exercise interventions to a sham-control intervention and those that did not,
as per the reasons outlined in Types of interventions section. However, after discussions with the editors, we made a post-hoc decision
to conduct subgroup analyses to examine the effect of sham interventions in addition to usual care for the outcomes: independence with
activities of daily living at hospital discharge and functional mobility at hospital discharge. We compared exercise interventions to usual
care (excluding studies using sham-control interventions) and separately compared exercise interventions to sham control interventions.

INDEX TERMS

Medical Subject Headings (MeSH)

Controlled Clinical Trials as Topic; *Exercise Therapy; Hospital Costs; *Length of Stay; *Physical Fitness; Randomized Controlled Trials
as Topic

MeSH check words

Aged; Aged, 80 and over; Humans
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