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Abstract

Background Geriatric rehabilitation reduces mortality and long-term care home (LTCH) admission. However,
cognitive impairment is often perceived to be a barrier for successful rehabilitation. Our objective was to determine
the impact of cognitive impairment on rehabilitation outcomes using a systematic review of inpatient geriatric
rehabilitation.

Methods \We conducted a secondary analysis of a recent systematic review and meta-analysis of geriatric
rehabilitation in the inpatient settings. We screened 29 randomized controlled trials (RCTs) included in the original
systematic review for those that reported rehabilitation outcomes (e.g. mortality, LTCH admission) by cognitive status
(high vs. low cognition as defined by score cutoff or dementia diagnosis). Results were analyzed by (i) a meta-analysis
of outcomes in those with cognitive impairment and (i) pooling the within study interaction by cognitive status.

Results Of 29 RCTs, 8 RCTs (1134 patients) reported outcomes by cognitive status. For the subgroup of patients with
cognitive impairment, the risk ratio (RR) of mortality at the longest follow up was 0.75 (95% confidence interval [Cl]
0.39 to 145, 1°=61.0%) and the RR of LTCH admission was 0.89 (95% Cl 0.62 to 1.28, 1=0). There was no interaction
between baseline cognitive status and mortality (pooled interaction of difference in logRR—0.12, 95% CI-0.72 to 0.48)
or LTCH admission (pooled interaction 0.17,95% CI -0.34 to 0.68).

Conclusions There is no interaction between baseline cognitive status and the outcomes in this systematic review,
suggesting that baseline cognitive impairment does not alter the mortality and institutionalization benefits of
geriatric rehabilitation.
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Background

Geriatric rehabilitation is a multidisciplinary interven-
tion that aims to restore or optimize function in older
adults who experience functional decline due to illness
or injury [1]. A key part of the intervention is to progres-
sively regain mobility and function, which is thought to
require retention of information and motivation to par-
ticipate [2]. Cognitive impairment is common in older
adults requiring geriatric rehabilitation, affecting up to
80% of patients [3]. Cognitive impairment often affects a
patient’s ability to learn [4] and may impact motivation
in those with apathy [5]. However, patients with cognitive
impairment also have a higher risk of functional decline
after hospitalization [6], highlighting the need to provide
rehabilitation to these individuals to optimize their qual-
ity of life and independence.

Early observational studies determined that older
adults with cognitive impairment do not benefit from
rehabilitation [7, 8], particularly those with moderate to
severe cognitive impairment [7]. Qualitative studies of
health care providers revealed uncertainty around how
to approach rehabilitation in older adults with cognitive
impairment [9] and how worthwhile rehabilitation is in
patients with dementia [10]. This perception of futil-
ity has real world consequences leading to lower odds
of undergoing hospital-based rehabilitation in patients
with dementia [11]. Even when rehabilitation is offered,
an observational study found that patients with cogni-
tive impairment received fewer therapy hours than those
without cognitive impairment, which may have contrib-
uted to worse functional outcomes [12].

More recent observational studies found that older
adults with cognitive impairment can benefit from geriat-
ric [3, 13] and stroke rehabilitation [14]. Given the uncer-
tainty in benefit of geriatric rehabilitation in those with
cognitive impairment in observational studies, summary
evidence from RCTs would be helpful. Furthermore, an
exploration of the benefit of geriatric rehabilitation in
those with cognitive impairment is particularly impor-
tant as the prevalence of dementia is expected to rise
from 57.4 million cases globally in 2019 to 152.8 million
cases in 2050 [15].

We recently completed a systematic review and meta-
analysis of geriatric rehabilitation in the inpatient and
day hospital settings [16]. In the included 29 RCTs, we
found that geriatric rehabilitation reduced mortality and
long-term care home (LTCH) admissions. The interven-
tion also improved functional status, cognition, and the
number of individuals discharged or remaining at home.
Some of the included trials reported the outcomes by
cognitive status (i.e., patients with cognitive impairment
or patients without cognitive impairment). The objective
of this study was to determine whether cognitive impair-
ment modifies the efficacy of geriatric rehabilitation.
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Methods

The original systematic review was prospectively reg-
istered (PROSPERQO: CRD42022345078). The review
conduct was guided by the Cochrane Handbook for Sys-
tematic Reviews of Interventions [17] and reported using
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) 2020 statement [18]. As
the full review methodology was previously published
[16], we briefly summarised the methods below.

Eligibility criteria

For the systematic review, we included RCTs of geriatric
rehabilitation interventions compared with usual care.
The population consisted of older adults (mean age>65
years) with any indication for rehabilitation. The geriatric
rehabilitation intervention had to be designed for older
adults and include a multidisciplinary component (at
least occupational or physical therapy). For this current
analysis, we only included trials that reported outcomes
by cognitive status (i.e., with or without cognitive impair-
ment). Although we included inpatient and day hos-
pital settings in the original review, all of the trials that
reported outcomes by cognitive status were done in the
inpatient setting.

Information sources and search strategy

A comprehensive literature search was conducted by an
experienced librarian (JM) using MEDLINE, EMBASE,
Cochrane Central Register of Controlled Trials, Psy-
cINFO, PEDro and EBSCO AgeLine (from inception
to September 21, 2022). The search strategy was peer
reviewed by a second librarian using the Peer Review
of Electronic Search Strategies (PRESS) checklist [19].
The grey literature and conference proceedings were
included, as well as references of included articles and
related systematic reviews. The search strategy was previ-
ously published [16]. We did not update the search since
September 2022 because the evidence for this field is not
rapidly evolving [20].

Study selection and data collection process

Records were screened by two team members inde-
pendently for level 1 (titles and abstract) and level 2
(full text). A calibration exercise was done prior to each
screening stage using a sample of 50 records to ensure
good agreement (>80%). The data were abstracted by
two team members independently after a pilot abstrac-
tion exercise was completed using three studies (agree-
ment>80%). Discrepancies were resolved by a third
reviewer.

Data items
We abstracted study characteristics (e.g., author, year of
publication), participant characteristics (e.g., mean age,
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sex), intervention characteristics (e.g., setting, indication
for rehabilitation, team members), and outcomes at the
longest follow up. Patient characteristics associated with
health equity were abstracted based on the PROGRESS-
Plus framework (e.g. place of residence, race, ethnicity,
culture, language, occupation, gender, sex, religion, edu-
cation, socioeconomic status, social capital) [21, 22]. The
primary outcomes of interest included mortality, LTCH
admission, and functional status (continuous outcome by
a functional score). Secondary outcomes included func-
tional improvement (dichotomous outcome as defined by
the study authors), remaining home (number of patients
living at home), cognition (continuous outcome by cogni-
tive score), mood (continuous outcome by mood/depres-
sion score), and quality of life (continuous outcome by
quality of life score).

Risk of bias assessment

We assessed the risk of bias in each study using the
Cochrane Risk of Bias 2 tool [23] completed by two team
members independently (PH and EW).

Synthesis of included studies

The impact of cognitive impairment on primary out-
comes was explored in two ways: (i) forest plots of the
subset of patients with cognitive impairment (and those
without cognitive impairment) and (ii) calculating the
interaction of cognitive impairment and outcome.

We descriptively summarised study characteristics,
patient characteristics and risk of bias assessments. Only
outcomes with cognitive subgroup data were analysed.
A pairwise meta-analysis was used to pool outcomes
in patients with cognitive impairment. Some studies
reported only one subgroup (e.g., only those with cog-
nitive impairment), which was included in the cognitive
subgroup meta-analysis. Outcomes that were reported
in fewer than two studies could not be pooled. Risk
ratios (RR) were used to pool binary outcomes (mortal-
ity, LTCH admission, functional improvement, remain-
ing home). Standardised mean differences (SMD) were
used to pool continuous outcomes with different units of
measure (functional status [e.g., Barthel and Katz scales])
and mean differences (MD) were used to pool continuous
outcomes reported using the same unit (length of stay
and cognition). A random effects model [24] with 95%
confidence intervals (95% CI) was used for the analysis.
Meta-analysis was done using the “meta” and “metafor”
packages [25] in R [26]. Between-study variance was esti-
mated using the restricted maximum likelihood (REML)
method with Hartung-Knapp/Sidik-Jonkman (HKS]J)
adjustments due to the small number of studies [27].
Heterogeneity was quantified using the I? statistic [28].

Exploration of the interaction of cognitive impairment
on outcomes was done using the method described by
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Fisher et al. [29] and Altman et al. [30]. Interaction cal-
culations were only possible for studies that presented
outcomes for both subgroups (i.e. cognitive impairment
and no cognitive impairment). The within-study interac-
tion was calculated by the difference in effect estimates
of the two cognitive subgroups in each study (interac-
tion = cognitive impairment subgroup — no cognitive
impairment subgroup) [29]. For binary outcomes (mor-
tality and LTCH admission), we used log-transformed RR
(logRR) to calculate the mean difference between cogni-
tive subgroups (Supplementary Appendix E for R code).
A significant pooled interaction in logRR can be expo-
nentiated as a ratio of RR for interpretation. For continu-
ous outcomes (functional status and length of stay), we
calculated the mean difference using the subgroup mean
differences (length of stay) and standardised mean dif-
ferences (functional status). For the interaction terms for
mortality, LTCH admission and length of stay, a negative
number favours the group with cognitive impairment.
For the interaction term for functional status, a posi-
tive number favours the cognitive impairment subgroup.
Variance was calculated using the square root of the sum
of the standard errors of the cognitive subgroups, which
assumes no correlation between the subgroup (conserva-
tive assumption). We then performed a standard meta-
analysis on the interaction terms in each study to pool
the interaction effect (REML method with HKS] adjust-
ment). The pooled interactions were plotted using the
“ggplot2” package in R [26].

Due to the small number of trials, sensitivity and
meta-regression analyses were not conducted, although
planned. Heterogeneity was explored using subgroups
of clinical (e.g., mean age, indication for rehabilitation)
and methodological factors (e.g., study design, risk of
bias), where possible. The subgroup for rehabilitation
indication included hip fracture or general geriatric
rehabilitation. Subgroup for population mean age was
dichotomised into >80 or <80 years. Publication bias
was assessed by visual inspection of a funnel plot; Egger’s
regression was not feasible due to the small number of
studies.

Results

Study selection, characteristics, and risk of bias

In the original systematic review, we screened 5304 data-
base records and reviewed 445 full-text reports for eligi-
bility [16]. Of the 29 studies (7999 patients) in the review,
we included eight studies (1665 patients total; 1134
patients with cognitive subgroup data) that reported out-
comes by cognitive status (Table 1). A cognitive score
cutoff was used to define subgroups in six RCTs and
a diagnosis of dementia was used to define subgroups
in two RCTs (Supplementary Appendix A, Table S1).
Seven RCTs (87.5%) included patients with any severity
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Table 1 Characteristics of included studies
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Study characteristic (n=8)

Number of studies, n (%)

Year of publication

- 1980-1990

-1991-2000

-2001-2010

-2011-2022

Continent

- Asia

- Europe

- North America

Funding source

- Government

- Non-profit

- Mixed (public/private)

- Not reported

Single vs. multi-centre

- Single centre

Indication for rehabilitation

- General geriatric rehabilitation
- Hip fracture

Cognitive status in eligibility criteria
- Included patients with any dementia severity
- Included mild to moderate dementia
Mean age

- <80 years

- >80 years

Proportion female, mean % (SD)
Proportion with dementia, mean % (SD)t
Place of residence, mean % (SD)*
-Home

- Long-term care home

Team members

- Physiotherapist

- Occupational therapist

- Nurse

- Geriatrician

- Social worker

- Physician (non-geriatrician)

- Dietitian

- Psychiatrist

- Physiatrist

- SLP

- Pharmacist

- Audiologist

- Dentist

Risk of bias

- High

- Some concerns

- Low

3(37.5)
1(12.5)
3(37.5)
1(12.5)
1(12.5)
5(62.5)
2(25.0)

14 studies reported proportion with dementia; 4 studies did not report this
*Not all studies reported full breakdown of place of residence

SDstandard deviation, SLPspeech language pathologist

of dementia and one RCT (12.5%) only included patients
with mild to moderate dementia. All studies were done
in the inpatient setting. Seven studies (87.5%) included
patients with hip fractures [31-37] and one study (12.5%)
included patients with general geriatric rehabilitation
needs [38]. The mean age of participants across studies

was 81.1 years and the mean proportion of females was
72% (standard deviation [SD] 30%). The mean propor-
tion of patients with dementia was 43% (SD 13%), with
four RCTs (50%) not reporting this characteristic. The
mean proportion of patients admitted from home was
78% (SD 16%). All studies included a physiotherapist and
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a geriatrician. Seven studies (87.5%) included an occupa-
tional therapist. One study reported education level and
one study reported race. No other equity characteristics
were reported using the PROGRESS-Plus variables (Sup-
plementary Appendix G). Six studies (75.0%) had some
concerns in the risk of bias assessment and two studies
(25.0%) had low risk of bias (Supplementary Appendix
B, Figures S1 and S2 for risk of bias plots). A summary
of outcome measures is shown in Table 2. A summary of
outcomes definition and follow-up duration of each out-
come is shown in Supplementary Appendix F.

Results of synthesis

Primary outcomes: mortality, LTCH admission, and functional
status

Six studies reported mortality at longest follow up in
those with baseline cognitive impairment (as defined by
study authors, shown in Supplementary Appendix C,
Figure S3), revealing a RR of 0.75 (95% CI 0.39 to 1.45,
>=61.0%) for mortality in the intervention group. Het-
erogeneity in the subgroup with cognitive impairment
was explored by definition of cognitive impairment
(Supplementary Appendix C, Figure S3), indication for
rehabilitation (Supplementary Appendix C, Figure S3a),
mean age of the participants (Supplementary Appendix
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C, Figure S3b), and risk of bias (Supplementary Appendix
C, Figure S3c). When cognitive impairment was defined
by a score cutoff, the RR was lower at 0.57 (95% CI 0.22
to 1.48) compared to studies using dementia to define
cognitive impairment (RR 1.15, 95% CI 0.28 to 4.81), but
the confidence intervals overlapped. Participants with
mean age<80 years (two studies) had a greater reduc-
tion in mortality (RR 0.29, 95% CI 0.26 to 0.33, I*=0%)
compared with participants with mean age>80 years
(RR 0.95, 95% CI 0.59 to 1.54, I>=34%, four studies). In
the risk of bias subgroups (Supplementary Appendix
C, Figure S3c), studies with some concerns (four stud-
ies) and with low risk (one study) had similar estimates
for mortality in the subgroup with cognitive impairment
(0.68 [95% CI0.18 to 2.55] and 0.69 [95% CI 0.48 to 0.99],
respectively). In the pooled subgroup without cognitive
impairment (four studies, Supplementary Appendix C,
Figure S3d), mortality was lower in the geriatric rehabili-
tation group (RR 0.85, 95% CI 0.63 to 1.15, I*=0%), but
confidence intervals do not exclude the opposite effect.
The interaction of cognitive impairment and mortality
(Fig. 1) was calculated in studies reporting the outcome
for participants with and without cognitive impairment
(four studies). The pooled interaction by mean difference
in logRR was -0.12 (95% CI -0.72 to 0.48; exponentiated

Table 2 Summary of outcome estimates and meta-analysis of the within-study interaction of cognitive subgroups

Outcome No. of studies+ No. of patients Effect estimate9 (95% Cl) 12 (%) Interactiont (95% Cl)
Mortality 4 381 RR 0.85 (0.63 to 1.15) 0 -0.12 (-0.72 t0 0.48)
- No cognitive impairment 6 546 RR0.75 (0.39 to 1.45) 61

- Cognitive impairment

LTCH admission 3 312 RR 0.94 (0.22 t0 4.10) 0 0.17 (-0.34 t0 0.68)
- No cognitive impairment 4 418 RR0.89 (0.62 t0 1.28) 0

- Cognitive impairment

Functional status 2 215 SMD 0.26 (-1.33 to 1.84) 0 -0.33 (-6.08 to 5.54)
- No cognitive impairment 3 277 SMD-0.07 (-0.90 to 0.75) 57

- Cognitive impairment

Length of stay 4 359 MD-10.51 (-29.56 to 8.55) 97 -4.79 (-27451t0 17.87)
- No cognitive impairment 4 418 MD -6.94 (-26.53 to 12.65) 74

- Cognitive impairment

Functional improvement 1 109 RR 1.42 (0.97 to0 2.07) * *

- No cognitive impairment 2 115 RR 2.27 (0.99 to 5.20) 0

- Cognitive impairment

Remaining home 1 97 RR0.99 (0.83 to 1.18) * *

- No cognitive impairment 1 141 RR1.01(0.78to 1.31) *

- Cognitive impairment

Cognition 1 106 MD 1.00 (-0.22 to 2.22) * *

- No cognitive impairment 1 162 MD -1.00 (-5.21 to 3.21) *

- Cognitive impairment

RR =risk ratio, 95% Cl = 95% confidence interval, 12 = measure of heterogeneity, SMD = standardised mean difference, MD = mean difference

9 Effect estimate include RR for dichotomous outcomes, SMD for continuous outcomes where multiple measurement units are used and MD for continuous

outcomes with the same units

*Only one RCT available, so pooling and meta-analysis not possible

1 Interaction term is calculated by the difference of the effect estimates between subgroups (with and without cognitive impairment). For binary outcomes
(mortality/LTCH admission), the interaction term is provided in difference in logRR. For continuous outcomes (functional status and length of stay), the interaction

term is provided in difference in SMD and MD, respectively

# Showing all studies reporting results by any cognitive subgroup. Only RCTs reporting both subgroups (cognitive impairment and no cognitive impairment) were

included in the meta-analysis.
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Trial and subgroup

Watne 2014 > Cognitive impairment -1T—

Watne 2014 > No cognitive impairment —t

Huusko 2000 > Cognitive impairment —

Huusko 2000 > No cognitive impairment

Rubenstein 1984 > Cognitive impairment

Rubenstein 1984 > No cognitive impairment

Shyu 2005 > Cognitive impairment

Shyu 2005 > No cognitive impairment
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Interaction (difference in logRR), 95% CI

—.— 0.16 (-1.30 to 1.62)
—'— 0.30 (—1.43 t0 2.03)
‘ ~0.43 (-1.69 t0 0.83)
-0.44 (-2.35 10 1.48)

_‘_

‘ Pooled

-0.12 (-0.72 t0 0.48)

-1 0 1
Favours rehab

Favours usual care

3 -3 -2 -1 0 1 2 3
Favours CI Favours no ClI

Fig. 1 Mortality at longest follow up in studies reporting outcome by cognitive status; showing interaction of cognitive impairment and mortality in

each study and the pooled interaction

The forest plot on the left (square) shows the effect estimates for each study reporting mortality at longest follow up by cognitive status of patients. The
forest plot on the right (circle) shows the interaction of cognitive status in each study. The blue diamond shows the pooled interaction by difference in
log of the risk ratios (IlogRR). Cl=cognitive impairment, 95% Cl=95% confidence interval

ratio of RR 0.89, 95% CI 0.49 to 1.62), indicating that cog-
nitive impairment did not impact the effectiveness of the
intervention in reducing overall mortality.

Four studies reported LTCH admission at longest fol-
low up in the subgroup with cognitive impairment and
three studies reported the outcome in the subgroup with-
out cognitive impairment (Supplementary Appendix C,
Figures S4 and S4a). There were fewer LTCH admissions
in the intervention group for the subgroup with cognitive
impairment (RR 0.89, 95% CI 0.62 to 1.28, I>=0%) and
the subgroup without cognitive impairment (RR 0.94,
95% CI 0.22 to 4.10, I>=0%), but the confidence inter-
vals could not exclude an increase in LTCH admission.
When cognitive impairment was defined by a diagnosis
of dementia, the RR for LTCH admission in those with
cognitive impairment was lower at 0.82 (95% CI 0.36 to
1.83) compared to studies defining cognitive impairing
using a score cutoff (RR 1.37, 95% CI 0.29 to 6.33), but
the confidence intervals overlapped. In the interaction
calculations of three studies reporting LTCH admission
for both cognitive impairment and no cognitive impair-
ment, the pooled interaction was 0.17 (95% CI -0.34 to
0.68; exponentiated ratio of RR 1.19, 95% CI 0.71 to 1.97),
suggesting no impact of cognitive impairment on the
effect of the intervention on LTCH admissions (Fig. 2).

Three studies reported functional status at longest
follow up in the subgroup with patients with cognitive
impairment and two studies reported the outcome in the
subgroup without cognitive impairment (Supplementary
Appendix C, Figures S5 and S5a). In the subgroup with
cognitive impairment, there was no difference between
intervention and usual care for this outcome (SMD -
0.07, 95% CI -0.90 to 0.75, I* = 56.6%). A positive SMD
indicates better functional performance in the interven-
tion group. There were not enough studies to generate
subgroup pooled estimates by the definition of cognitive
impairment. Of the studies reporting functional status,
only one study (Stenvall 2007 [36]) used direct observa-
tion to assess for functional performance, while the other
two studies relied on patient or caregiver report [35, 37].
In the subgroup without cognitive impairment, func-
tional status improved in the intervention group (SMD
0.26, 95% CI -1.33 to 1.84, I? = 0%), but confidence inter-
vals suggested uncertainty with this result. The pooled
interaction for two studies (Fig. 3) reporting functional
status in both cognitive impairment and no cognitive
impairment subgroups showed no significant influence
of cognitive status on this outcome (pooled interaction -
0.33, 95% CI -6.08 to 5.54). A positive interaction term
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Trial and subgroup

Watne 2014 > Cognitive impairment —1—

Watne 2014 > No cognitive impairment —t
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Interaction (difference in logRR), 95% ClI

0.23 (~1.60 to 2.06)

Huusko 2000 > Cognitive impairment

Huusko 2000 > No cognitive impairment

Shyu 2005 > Cognitive impairment

< -1 » —0.06 (-4.95 to 4.83)
»
L4
> < » -0.61(-10.36t09.13)

Shyu 2005 > No cognitive impairment

v

’ Pooled  0.17 (~0.34 to 0.68)

-2 0 2
Favours rehab

Favours usual care

4 -2 -1 0 1 2
Favours ClI Favours no CI

Fig. 2 LTCH admission at longest follow up in studies reporting outcome by cognitive status; showing interaction of cognitive impairment and LTCH

admission in each study and the pooled interaction

The forest plot on the left (square) shows the effect estimates for each study reporting LTCH admission at longest follow up by cognitive status of patients.
The forest plot on the right (circle) shows the interaction of cognitive status in each study. The blue diamond shows the pooled interaction by difference
in log of the risk ratios (logRR). Cl=cognitive impairment, 95% Cl=95% confidence interval

indicates better functional performance in the subgroup
with cognitive impairment.

Secondary outcomes: length of stay, functional
improvement, remaining home and cognition

For length of stay, four studies reported the outcome in
the subgroup with cognitive impairment and four studies
reported the outcome in the subgroup with no cognitive
impairment (only three studies reported both subgroups;
two studies reported only one of the subgroups). Both
subgroups had lower length of stay in the intervention
arm (Supplementary Appendix C, Figures S6 and Sé6a),
but confidence intervals were wide and could not exclude
the opposite effect. The MD in length of stay was —6.94
days (95% CI -26.53 to 12.65, I*=74%) in the subgroup
with cognitive impairment and -10.51 days (95% CI
-29.56 to 8.55, I*=97%) in the subgroup without cognitive
impairment. The heterogeneity could not be explained by
factors related to participant characteristics, intervention
or risk of bias. When looking at subgroups by the defini-
tion of cognitive impairment, studies using a score cutoff
had greater reduction in length of stay (MD -21.33, 95%
CI -53.27 to 10.62) than studies using dementia diagnosis
(MD -2.85, 95% CI -105.07 to 99.38), but their confidence
intervals overlapped. In the three studies that reported

outcomes for both subgroups (cognitive impairment and
no cognitive impairment), the pooled within-study inter-
action (Supplementary Appendix C, Figure S6b) between
cognitive status and length of stay was -4.79 (95% CI
-27.45 to 17.87). Overall, there was no difference in
length of stay between the two cognitive subgroups.

Two studies reported functional improvement (dichot-
omous outcome as defined by study authors) in the
subgroup with cognitive impairment (Supplementary
Appendix C, Figure S7) and one study reported this in
the subgroup without cognitive impairment (Supplemen-
tary Appendix C, Figure S7a, not pooled). In the sub-
group with cognitive impairment, participants were more
likely to have functional improvement (RR 2.27, 95% CI
0.99 to 5.20, I*=0%). There were not enough studies to
provide a subgroup pooled estimate based on the defini-
tion of cognitive impairment. Interaction term was not
calculated due to the small number of studies. Remaining
home at longest follow up for both cognitive subgroups
was reported by one study (Supplementary Appendix C,
Figures S8 and S8a), which did not reveal an effect with
the intervention (RR 1.01, 95% CI 0.78 to 1.31). Simi-
larly, cognition (in mini-mental status examination score
[MMSE]) at longest follow up was reported by one study
(Supplementary Appendix C, Figures S9 and S9a), which
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Trial and subgroup

Shyu 2005 > Cognitive impairment

Shyu 2005 > No cognitive impairment

Watne 2014 > Cognitive impairment

Watne 2014 > No cognitive impairment
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Interaction (difference in SMD), 95% CI

0.17 (-1.18 t0 1.52)

-0.74 (-1.91 t0 0.43)

Pooled

-0.33 (-6.08 t0 5.54)

-1.0
Favours usual care

-0.5 0.0 0.5

Favours rehab

10 -3 -2 - 0 1 2 3
Favours no ClI Favours Cl

Fig. 3 Functional status at longest follow up in studies reporting outcome by cognitive status; showing interaction of cognitive impairment and func-

tional status in each study and the pooled interaction

The forest plot on the left (square) shows the effect estimates for each study reporting functional status at longest follow up by cognitive status of pa-
tients. A positive SMD estimate indicates better functional performance in the rehabilitation intervention group. The forest plot on the right (circle) shows
the interaction of cognitive status in each study. The blue diamond shows the pooled interaction by difference in standardised mean differences (SMD).
A positive interaction term indicates better functional performance in the subgroup with cognitive impairment. Cl=cognitive impairment, 95% Cl=95%

confidence interval

revealed an improvement in cognitive scores in the sub-
group without cognitive impairment only (MD 1.00
point, 95% CI -0.22 to 2.22). Interaction terms were not
calculated for remaining home and cognition outcomes
due to the small number of studies.

Publication bias

The funnel plot for mortality did not reveal significant
asymmetry on visual inspection (Supplementary Appen-
dix D, Figure S10).

Discussion

In this secondary analysis of a systematic review, we
explored outcomes by baseline cognitive status of partici-
pants in RCTs of rehabilitation. Using a pooled within-
study interaction approach [29], we determined that
cognitive impairment at baseline did not alter the mortal-
ity, LTCH admission and functional benefits of geriatric
rehabilitation.

Since a small number of studies reported outcomes
by baseline cognitive status, the meta-analysis of out-
comes by cognitive subgroup had limited precision for
effect estimates. In this secondary analysis (six studies,

546 patients), the RR of mortality in those with cognitive
impairment was 0.75 (0.39 to 1.45), while the estimate in
the original review for all of the RCTs (26 studies, 7619
patients) was RR 0.84 (0.76 to 0.93) [16]. Similarly, in this
secondary analysis (four studies, 418 patients), the RR
of LTCH admission in those with cognitive impairment
was 0.89 (0.62 to 1.28), while the estimate in the original
review for all of the RCTs (22 RCTs, 6891 patients) was
0.86 (0.75 to 0.98) [16]. Since the effect estimates were
similar with only wider confidence intervals in the cogni-
tive impairment subgroup, it is likely that the benefits of
geriatric rehabilitation are similar in those with cognitive
impairment versus no cognitive impairment.

Although our original systematic review included
geriatric rehabilitation in inpatient and day hospital set-
tings, all of the studies reporting outcomes by baseline
cognitive subgroups were in the inpatient setting. This
inpatient setting allows for an intensive, collaborative
environment where multiple team members can closely
attend to each patient’s needs. In particular, all stud-
ies in this analysis included a geriatrician as part of the
intervention, which is not always the case in other geri-
atric rehabilitation studies [39]. This team composition
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may provide additional benefit to older patients who may
experience increased complications in the rehabilitation
setting. Comprehensive geriatric care [40] may have con-
tributed to the mortality and LTCH admission benefits
of the intervention in those with cognitive impairment.
Future studies should explore how patients with cogni-
tive impairment benefit from geriatric rehabilitation and
which intervention components can best optimise their
outcomes.

Although the functional status pooled interaction term
did not reveal a difference in effect for those with and
without cognitive impairment due to wide confidence
intervals (difference in SMD - 0.33, 95% CI -6.08 to 5.54),
the direction of benefit favoured those without cognitive
impairment. The pooled estimate in the subgroup with
cognitive impairment showed no change in functional
status after the geriatric rehabilitation intervention (SMD
- 0.07, 95% CI -0.90 to 0.75). However, when pooling the
binary outcome functional improvement as defined by
study authors, those with cognitive impairment had a
positive effect (RR 2.27, 95% CI 0.99 to 5.20). The discor-
dance in finding between change in functional status and
author-defined functional improvement may be related
to the tool used to measure function. Both RCTs [35,
37] reporting functional status used the Barthel index
[41], which is a common tool to assess activities of daily
function. Although the tool has been validated in older
adults, its accuracy may be affected when used in patients
with cognitive impairment [42]. The accuracy is higher
when patients are assessed directly for functional perfor-
mance, but both included RCTs relied on family report
for assessment of functional status [35, 37]. Related to
this measure, we did not discuss the minimal clinically
important difference in functional and cognitive scores
in this paper due to a lack of statistically significant find-
ings, but we provided a more detailed discussion in the
primary systematic review [16]. Future studies should
explore functional measures that have better accuracy
when used in patients with cognitive impairment.

We analysed the within-study interaction of baseline
cognition and each outcome to conduct this meta-anal-
ysis. Methodologically, this is the preferred method to
reduce ecological bias, which occurs when all individu-
als within a group are assumed to have the same charac-
teristics [43]. The alternative but more frequently used
approach pools all the effect estimates in each subgroup
across trials, and subsequently calculates the interaction
between the pooled effect estimates (“deluded” approach
described in [29]). This alternative approach introduces
ecological bias by allowing across-trial interactions to
mask or bias the within-trial interaction, the latter of
which was what we wanted to know. Aside from an indi-
vidual participant data meta-analysis, the within-trial
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interaction approach that we used is best able to estimate
the effect of cognition on outcomes [30].

Our study had several strengths including a compre-
hensive search of six databases and the grey literature for
eligible studies. The included studies all had a multidis-
ciplinary rehabilitation intervention designed for older
adults, which reflects best practices in geriatric reha-
bilitation [44]. We screened, abstracted, and appraised
studies with two independent reviewers. Our review con-
forms to the PRISMA 2020 statement and we collected
equity characteristics using the PROGRESS-Plus criteria.
We also used the aforementioned within-trial interaction
approach to determine the relationship between cogni-
tive status and outcomes.

Our study was limited by the small number of RCTs
reporting the outcome by cognitive subgroups, which
reduces precision in effect estimates. We also did not
complete an economic analysis of rehabilitation for
patients with cognitive impairment, which could be com-
pleted in future. We pooled the subgroup with cognitive
impairment to include definitions by score cutoffs and a
dementia diagnosis, which limits interpretation of this
relationship for different severities of cognitive impair-
ment. We did not conduct a risk of bias assessment on
each outcome and did not conduct GRADE assessments,
but GRADE assessments are available on these outcomes
in the original systematic review [16]. We did not abstract
the individual components of the interventions using a
tool like the Template for Intervention Description and
Replication (TIDieR) [45]. Finally, we did not update the
search since September 2022. Although the evidence for
this field is not rapidly evolving [20], we acknowledge the
limitation that newer studies may be available since the
search.

Conclusions

Baseline cognitive impairment does not appear to alter
the mortality and institutionalization benefits of geriatric
rehabilitation. Future studies should explore how to best
implement this intervention in older adults with cogni-
tive impairment.

Supplementary Information
The online version contains supplementary material available at https://doi.or
g/10.1186/512877-026-07504-9.

[ Supplementary Material 1. J

Acknowledgements
We would like to thank Tamara Rader for peer reviewing the literature search
strategy.

Authors’ contributions
Conception or design: EKCW, ACT, W1, JEMS, DMIN, SESAcquisition, analysis
or interpretation of data: EKCW, PH, AK, SG, YQH, JCL, SMW, RD, JM, KA, ACT,


https://doi.org/10.1186/s12877-026-07504-9
https://doi.org/10.1186/s12877-026-07504-9

Wong et al. BMC Geriatrics

(2026) 26:743

SESDrafted the manuscript or substantively revised it: EKCW, PH, AK, SG, YQH,
JCL, SMW, RD, JM, KA, ACT, W1, JEMS, DMJN, SES.

Funding
None.

Data availability
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Division of Geriatric Medicine, Department of Medicine, Temerty Faculty
of Medicine, University of Toronto, Toronto, Canada

?Institute of Health Policy, Management and Evaluation, Dalla Lana
School of Public Health, University of Toronto, Toronto, Canada
*Knowledge Translation Program, Li Ka Shing Knowledge Institute, St.
Michael’s Hospital (Unity Health Toronto), 30 Bond Street, Toronto,

ON M5B 1W8, Canada

“Division of Respirology, Department of Medicine, Women's College
Hospital, Toronto, ON, Canada

5Temerty Faculty of Medicine, University of Toronto, Toronto, Canada
5School of Epidemiology and Public Health, Faculty of Medicine,
University of Ottawa, Ottawa, Canada

"Musculoskeletal Health and Outcomes Research, Li Ka Shing Knowledge
Institute, St. Michael's Hospital, Unity Health Toronto, Toronto, Canada
8Department of Surgery, Faculty of Medicine, University of Toronto,
Toronto, Canada

“Health Intervention and Technology Assessment Program (HITAP),
Ministry of Public Health, Bangkok, Thailand

1%Division of Nephrology, Department of Medicine, Sunnybrook Hospital,
Toronto, Canada

Received: 20 December 2024 / Accepted: 10 April 2026
Published online: 15 April 2026

References

1.

Wells JL, Seabrook JA, Stolee P, Borrie MJ, Knoefel F. State of the art in geriatric

rehabilitation. Part I: review of frailty and comprehensive geriatric assessment.

Arch Phys Med Rehabil. 2003;84:890-7. https://doi.org/10.1016/50003-9993(0
2)04929-8.

Hoenig H, Nusbaum N, Brummel-Smith K. Geriatric rehabilitation: state of the
art. J Am Geriatr Soc. 1997;45:1371-81. https://doi.org/10.1111/].1532-5415.1
997.tb02939.x.

Poynter L, Kwan J, Sayer AA, Vassallo M. Does cognitive impairment affect
rehabilitation outcome? J Am Geriatr Soc. 2011;59:2108-11. https://doi.org/1
0.1111/j.1532-5415.2011.03658 .

Njegovan V, Hing MM, Mitchell SL, Molnar FJ. The hierarchy of functional loss
associated with cognitive decline in older persons. J Gerontol Biol Sci Med
Sci. 2001,56:M638-643. https://doi.org/10.1093/gerona/56.10.m638.

Landes AM, Sperry SD, Strauss ME. Prevalence of apathy, dysphoria, and
depression in relation to dementia severity in Alzheimer's disease. J Neuro-
psychiatry Clin Neurosci. 2005;17:342-9. https://doi.org/10.1176/jnp.17.3.342.
McCusker J, Kakuma R, Abrahamowicz M. Predictors of Functional Decline

in Hospitalized Elderly Patients: A Systematic Review. J Gerontol Ser A.
2002;57:M569-77. https://doi.org/10.1093/gerona/57.9.M569.

Schuman JE, Beattie EJ, Steed DA, Merry GM, Kraus AS. Geriatric patients with
and without intellectual dysfunction: effectiveness of a standard rehabilita-
tion program. Arch Phys Med Rehabil. 1981;62:612-8.

8.

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

Page 10 of 11

Caradoc-Davies TH. Medical profiles of patients admitted to a geriatric assess-
ment and rehabilitation unit. N Z Med J. 1987;100:557-9.

Hall A, Watkins R, Lang |, Endacott R, Goodwin V. The experiences of physio-
therapists treating people with dementia who fracture their hip. BMC Geriatr.
2017;17:91. https://doi.org/10.1186/512877-017-0474-8.

Cations M, May N, Crotty M, Low L-F, Clemson L, Whitehead C, et al. Health
Professional Perspectives on Rehabilitation for People With Dementia. Geron-
tologist. 2020,60:503-12. https://doi.org/10.1093/geront/gnz007.

Mitchell R, Harvey L, Brodaty H, Draper B, Close J. Hip fracture and the
influence of dementia on health outcomes and access to hospital-based
rehabilitation for older individuals. Disabil Rehabil. 2016;38:2286-95. https://d
0i.0rg/10.3109/09638288.2015.1123306.

Dutzi |, Schwenk M, Kirchner M, Jooss E, Bauer JM, Hauer K. Influence of
Cognitive Impairment on Rehabilitation Received and Its Mediating Effect on
Functional Recovery. J Alzheimers Dis JAD. 2021,84:745-56. https://doi.org/1
0.3233/JAD-210620.

Colombo M, Guaita A, Cottino M, Previdere'G, Ferrari D, Vitali S. The impact of
cognitive impairment on the rehabilitation process in geriatrics. Arch Geron-
tol Geriatr. 2004;38:85-92. https://doi.org/10.1016/j.archger.2004.04.014.

Cho K-H, Lee W-H. Effects of Inpatient Rehabilitation on Functional Recovery
of Stroke Patients: a Comparison of Chronic Stroke Patients with and without
Cognitive Impairment. J Phys Ther Sci. 2012;24:245-8. https://doi.org/10.1589
/jpts.24.245.

Nichols E, Steinmetz JD, Vollset SE, Fukutaki K, Chalek J, Abd-Allah F, et al.
Estimation of the global prevalence of dementia in 2019 and forecasted
prevalence in 2050: an analysis for the Global Burden of Disease Study 2019.
Lancet Public Health. 2022;7:¢105-25. https://doi.org/10.1016/52468-2667(21
)00249-8.

Wong EK-C, Hoang P, Kouri A, Gill S, Huang YQ, Lee JC, et al. Effectiveness of
geriatric rehabilitation in inpatient and day-hospital settings: a systematic
review and meta-analysis. BMC Med. 2024;22. https://doi.org/10.1186/51291
6-024-03764-7.

Higgins J, Thomas J, Chandler J, Cumpston M, Li T, Page M et al. Cochrane
Handbook for Systematic Reviews of Interventions | Cochrane Training.
Cochrane; 2019.

Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al.
The PRISMA 2020 statement: an updated guideline for reporting systematic
reviews. BMJ. 2021;372. https://doi.org/10.1136/BMJN71.

McGowan J, Sampson M, Salzwedel DM, Cogo E, Foerster V, Lefebvre C. PRESS
Peer Review of Electronic Search Strategies: 2015 Guideline Statement. J Clin
Epidemiol. 2016;75:40-6. https://doi.org/10.1016/jclinepi.2016.01.021.
Stokes G, Sutcliffe K, Thomas J. Is a one-size-fits-all 12-month rule appropriate
when it comes to the last search date in systematic reviews? BMJ Evid-Based
Med. 2022;bmjebm-2022-112060. https://doi.org/10.1136/bmjebm-2022-11
2060

Cochrane Equity Methods. PROGRESS-Plus | Cochrane Equity. Cochrane.
2022. https://methods.cochrane.org/equity/projects/evidence-equity/progre
ss-plus. Accessed 2 June 2022.

O'Neill J, Tabish H, Welch V, Petticrew M, Pottie K, Clarke M, et al. Applying

an equity lens to interventions: using PROGRESS ensures consideration of
socially stratifying factors to illuminate inequities in health. J Clin Epidemiol.
2014,67:56-64. https://doi.org/10.1016/JJCLINEPI.2013.08.005.

Higgins JP, Savovi¢ J, Page MJ, Elbers RG, Sterne JA. Chapter 8: Assessing risk
of bias in a randomized trial. Cochrane Handbook for Systematic Reviews of
Interventions. Version 6.4. Chichester (UK): Wiley; 2023. p. 1.

Riley RD, Higgins JPT, Deeks JJ. Interpretation of random effects meta-analy-
ses. BMJ. 2011;342:d549. https://doi.org/10.1136/bmj.d549.

Viechtbauer W. Conducting meta-analyses in R with the metafor. J Stat Softw.
2010;36:1-48. https://doi.org/10.18637/jss.v036.i03.

R Core Team. R: A language and environment for statistical computing. 2022.
Jackson D, Law M, Ricker G, Schwarzer G. The Hartung-Knapp modification
for random-effects meta-analysis: A useful refinement but are there any
residual concerns? Stat Med. 2017;36:3923-34. https://doi.org/10.1002/sim.7
411,

Higgins JPT, Thompson SG. Quantifying heterogeneity in a meta-analysis. Stat
Med. 2002;21:1539-58. https://doi.org/10.1002/sim.1186.

Fisher DJ, Carpenter JR, Morris TP, Freeman SC, Tierney JF. Meta-analytical
methods to identify who benefits most from treatments: daft, deluded, or
deft approach? BMJ. 2017;356:j573. https://doi.org/10.1136/bmj j573.

Altman DG, Bland JM. Interaction revisited: the difference between two
estimates. BMJ. 2003;326:219. https://doi.org/10.1136/bmj.326.7382.219.


https://doi.org/10.1016/s0003-9993(02)04929-8
https://doi.org/10.1016/s0003-9993(02)04929-8
https://doi.org/10.1111/j.1532-5415.1997.tb02939.x
https://doi.org/10.1111/j.1532-5415.1997.tb02939.x
https://doi.org/10.1111/j.1532-5415.2011.03658.x
https://doi.org/10.1111/j.1532-5415.2011.03658.x
https://doi.org/10.1093/gerona/56.10.m638
https://doi.org/10.1176/jnp.17.3.342
https://doi.org/10.1093/gerona/57.9.M569
https://doi.org/10.1186/s12877-017-0474-8
https://doi.org/10.1093/geront/gnz007
https://doi.org/10.3109/09638288.2015.1123306
https://doi.org/10.3109/09638288.2015.1123306
https://doi.org/10.3233/JAD-210620
https://doi.org/10.3233/JAD-210620
https://doi.org/10.1016/j.archger.2004.04.014
https://doi.org/10.1589/jpts.24.245
https://doi.org/10.1589/jpts.24.245
https://doi.org/10.1016/S2468-2667(21)00249-8
https://doi.org/10.1016/S2468-2667(21)00249-8
https://doi.org/10.1186/s12916-024-03764-7
https://doi.org/10.1186/s12916-024-03764-7
https://doi.org/10.1136/BMJ.N71
https://doi.org/10.1016/j.jclinepi.2016.01.021
https://doi.org/10.1136/bmjebm-2022-112060
https://doi.org/10.1136/bmjebm-2022-112060
https://methods.cochrane.org/equity/projects/evidence-equity/progress-plus
https://methods.cochrane.org/equity/projects/evidence-equity/progress-plus
https://doi.org/10.1016/J.JCLINEPI.2013.08.005
https://doi.org/10.1136/bmj.d549
https://doi.org/10.18637/jss.v036.i03
https://doi.org/10.1002/sim.7411
https://doi.org/10.1002/sim.7411
https://doi.org/10.1002/sim.1186
https://doi.org/10.1136/bmj.j573
https://doi.org/10.1136/bmj.326.7382.219

Wong et al. BMC Geriatrics

32.

33.

34.

35.

36.

37.

38.

(2026) 26:743

Gilchrist WJ, Newman RJ, Hamblen DL, Williams BO. Prospective randomised
study of an orthopaedic geriatric inpatient service. BMJ (Clinical Res ed).
1988;297:1116-8.

Huusko TM, Karppi P, Avikainen V, Kautiainen H, Sulkava R. Randomised, clini-
cally controlled trial of intensive geriatric rehabilitation in patients with hip
fracture: subgroup analysis of patients with dementia. BMJ (Clinical research
ed.). 2000;321:1107-11.

Kennie DC, Reid J, Richardson IR, Kiamari AA, Kelt C. Effectiveness of geriatric
rehabilitative care after fractures of the proximal femur in elderly women: a
randomised clinical trial. BMJ (Clinical research ed.). 1988;297:1083-6.

Naglie G, Tansey C, Kirkland JL, Ogilvie-Harris DJ, Detsky AS, Etchells E, et

al. Interdisciplinary inpatient care for elderly people with hip fracture: a
randomized controlled trial. CMAJ: Can Med Association J = J de 'Association
medicale canadienne. 2002;167:25-32.

Shyu Y-IL, Tsai W-C, Chen M-C, Liang J, Cheng H-S, Wu C-C, et al. Two-year
effects of an interdisciplinary intervention on recovery following hip fracture
in older Taiwanese with cognitive impairment. Int J Geriatr Psychiatry.
2012,27:529-38. https://doi.org/10.1002/gps.2750.

Stenvall M, Berggren M, Lundstrom M, Gustafson Y, Olofsson B. A multidisci-
plinary intervention program improved the outcome after hip fracture for
people with dementia-subgroup analyses of a randomized controlled trial.
Arch Gerontol Geriatr. 2012;54:2284-289. https://doi.org/10.1016/j.archger.20
11.08.013.

Watne LO, Torbergsen AC, Conroy S, Engedal K, Frihagen F, Hjorthaug GA, et
al. The effect of a pre- and postoperative orthogeriatric service on cognitive
function in patients with hip fracture: randomized controlled trial (Oslo
Orthogeriatric Trial). BMC Med. 2014;12:63. https://doi.org/10.1186/1741-701
5-12-63.

Rubenstein LZ, Wieland GD, Josephson KR, Rosbrook B, Sayre J, Kane RL.
Improved survival for frail elderly inpatients on a geriatric evaluation unit
(GEU): who benefits? J Clin Epidemiol. 1988;41:441-9. https://doi.org/10.1016
/0895-4356(88)90045-5.

39.

40.

41.

42.

43.

45.

Page 11 of 11

Bachmann'S, Finger C, Huss A, Egger M, Stuck AE, Clough-Gorr KM. Inpatient
rehabilitation specifically designed for geriatric patients: systematic review
and meta-analysis of randomised controlled trials. BMJ. 2010;340:1230. https:/
/doi.org/10.1136/BMJ.C1718.

Ellis G, Gardner M, Tsiachristas A, Langhorne P, Burke O, Harwood RH, et al.
Comprehensive geriatric assessment for older adults admitted to hospital.
Cochrane Database Syst Rev. 2017;9:CD006211. https://doi.org/10.1002/1465
1858.CD006211.pub3.

Bouwstra H, Smit EB, Wattel EM, van der Wouden JC, Hertogh CMPM, Terluin
B, et al. Measurement Properties of the Barthel Index in Geriatric Rehabilita-
tion. J Am Med Dir Assoc. 2019;20:420-e4251. https://doi.org/10.1016/j jamd
2.2018.09.033.

Sainsbury A, Seebass G, Bansal A, Young JB. Reliability of the Barthel Index
when used with older people. Age Ageing. 2005;34:228-32. https://doi.org/1
0.1093/ageing/afi063.

Greenland S, Morgenstern H. Ecological bias, confounding, and effect modifi-
cation. Int J Epidemiol. 1989;18:269-74. https://doi.org/10.1093/ije/18.1.269.
van Balen R, Gordon AL, Schols JMGA, Drewes YM, Achterberg WP. What

is geriatric rehabilitation and how should it be organized? A Delphi study
aimed at reaching European consensus. Eur Geriatr Med. 2019;10:977-87. htt
ps://doi.org/10.1007/541999-019-00244-7/TABLES/9.

Hoffmann TC, Glasziou PP, Boutron |, Milne R, Perera R, Moher D, et al. Better
reporting of interventions: template for intervention description and replica-
tion (TIDieR) checklist and guide. BMJ. 2014;348:91687. https://doi.org/10.113
6/bmj.q1687.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1002/gps.2750
https://doi.org/10.1016/j.archger.2011.08.013
https://doi.org/10.1016/j.archger.2011.08.013
https://doi.org/10.1186/1741-7015-12-63
https://doi.org/10.1186/1741-7015-12-63
https://doi.org/10.1016/0895-4356(88)90045-5
https://doi.org/10.1016/0895-4356(88)90045-5
https://doi.org/10.1136/BMJ.C1718
https://doi.org/10.1136/BMJ.C1718
https://doi.org/10.1002/14651858.CD006211.pub3
https://doi.org/10.1002/14651858.CD006211.pub3
https://doi.org/10.1016/j.jamda.2018.09.033
https://doi.org/10.1016/j.jamda.2018.09.033
https://doi.org/10.1093/ageing/afi063
https://doi.org/10.1093/ageing/afi063
https://doi.org/10.1093/ije/18.1.269
https://doi.org/10.1007/S41999-019-00244-7/TABLES/9
https://doi.org/10.1007/S41999-019-00244-7/TABLES/9
https://doi.org/10.1136/bmj.g1687
https://doi.org/10.1136/bmj.g1687

	﻿Effectiveness of inpatient geriatric rehabilitation in those with cognitive impairment: a secondary analysis of meta-analysis data
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Eligibility criteria
	﻿Information sources and search strategy
	﻿Study selection and data collection process
	﻿Data items
	﻿Risk of bias assessment
	﻿Synthesis of included studies

	﻿Results
	﻿Study selection, characteristics, and risk of bias
	﻿Results of synthesis
	﻿Primary outcomes: mortality, LTCH admission, and functional status
	﻿Secondary outcomes: length of stay, functional improvement, remaining home and cognition
	﻿Publication bias


	﻿Discussion
	﻿Conclusions
	﻿References


