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Abstract: The proportion of older adults is increasing around the world and most wish to

live in their home until they die. To achieve this, many will require services in the home to

remain living independently. To maintain function (ie, strength, balance, and endurance),

physical activity needs to be undertaken on a regular basis, and is essential as a person ages.

Unfortunately, as people age there is a tendency to reduce activity levels, which often leads

to loss of function and frailty, and the need for home care services. This updated systematic

review includes a mix of study methodologies and meta-analysis, and investigated the

effectiveness of physical activity/exercise interventions for older adults receiving home

care services. Eighteen studies including ten randomized controlled trials meeting the selec-

tion criteria were identified. Many of the studies were multi-factorial interventions with the

majority reporting aims beyond solely trying to improve the physical function of home care

clients. The meta-analysis showed limited evidence for effectiveness of physical activity for

older adults receiving home care services. Future exercise/physical activity studies working

with home care populations should consider focusing solely on physical improvements, and

need to include a process evaluation of the intervention to gain a better understanding of the

association between adherence to the exercise program and other factors influencing

effectiveness.
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Introduction
Populations throughout the world are increasing in age, with greater proportions of

older people than previously observed.1 Most older people have a desire to live in

their home until they die2 and to do this, they need to be able to complete activities

of daily living (ADLs) such as showering, dressing, eating, and toileting indepen-

dently. For some older adults these tasks become increasingly difficult due to health

issues, frailty or disability, and they require assistance to continue living in their

home.3 This assistance is often provided by home or community care services and

is predominantly funded by the government in high income countries such as

Australia, Canada, and a number of European countries.4–6

Home care services can be delivered over the short or longer term.7 Some short-

term reablement services (ie, goal-oriented, person-centered, often aimed at reduced

long-term services) include physical activity or exercise programs, whereas the

longer term services such as personal care (ie, showering), domestic assistance (ie,

cleaning), gardening, transport, and social support usually do not. In order to assist
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an older person to continue living in their home and

complete their ADLs, they need to maintain strength,

balance, and endurance.8,9

Improving or maintaining strength, balance, and endur-

ance requires a desire to be active, the knowledge of what

to do, and the opportunity to be active.10,11 The World

Health Organization and many individual countries (ie,

United States, Canada, Great Britain, Australia) have pro-

duced National Physical Activity Guidelines for older

adults.12–15 They predominantly recommend 30

minutes of moderate intensity endurance physical activity

every day such as walking or swimming, in addition to

strength and balance training twice a week.12–15 The

strength and balance components are essential for main-

taining independence and completing ADLs.16 Strength

and balance training also leads to many health benefits

such as increased strength and bone density, reduction in

sarcopenia, frailty, and chronic illness9,16–18 and has the

strongest evidence for preventing falls for older adults

living in the community.19 Unfortunately, these exercise

modalities are often overlooked when promoting physical

activity recommendations to older adults, particularly

those receiving home care services.20

Many older home care clients walk to be active, how-

ever few participate in strength and balance programs.21 It

can be difficult for home care clients to leave their home,

and typically, shopping and medical appointments are

prioritized, particularly when assistance with transport is

required. To support older adults receiving home care

services to, at a minimum, maintain their strength and

balance, and at best, improve it over time, promoting

physical activity within the home is required.

Organizations delivering home care services have the

ideal opportunity to do this, as many home care workers

deliver services from once a week to multiple times each

week. A previous systematic review22 evaluated the effec-

tiveness of physical activity (exercise) programs for home

care clients, however, at the time only eight articles were

identified. The evidence (ie, outcomes and assessments)

varied widely and was limited, as such, a meta-analysis

could not be undertaken. Therefore, as the focus on older

adults receiving home care services continues to increase,

it is essential to identify whether further studies have been

undertaken. This will help guide home and community

care organizations to provide evidence-based care for

their older clients and assist policy-makers to understand

the benefits of improved physical function for this older

population whom they heavily fund (eg, Irish government

spends €408 million on home support each year which

equates to 17 million visits).6 This current systematic

review looks at the recent evidence and where possible

combines the randomized controlled trials (RCTs) (n=2)

from the previous systematic review with more recently

published studies, to determine the effectiveness of physi-

cal activity/exercise programs delivered specifically to

older adults receiving home care services.

Material and methods
Eligibility criteria
The review is limited to studies that met the following

eligibility criteria:

● population: aged 65 years and older (at least 50% of

sample) and receiving home care services during the

intervention. Home care services may include (but

not limited to) personal care (showering), domestic

assistance, transport, shopping or social care. These

services are delivered in an older persons home by

home or community care organizations (ie, munici-

palities etc) and can be short-term or long-term

ongoing services.
● Intervention: has to have a physical activity or exer-

cise aspect to the intervention.
● Comparison: for RCTs the comparison group will be

usual care (ie, which may include a current physical

activity or exercise program used) or a non-active

control group.
● Outcomes: the physical activity or exercise interven-

tion has to have been assessed using at least one

physical performance outcome (ie, mobility, endur-

ance, strength, balance).
● Setting: community-dwelling people only.

Any quantitative study could be included, eg, pilot or

feasibility, pre- and post-test, retrospective, controlled

trials or RCTs. Only peer-reviewed journal articles in

English were included. No unpublished data (ie, reports),

books, conference proceedings, theses, or poster abstracts

were included. Exclusion criteria were: those living in

residential care, and samples with >50% with a diagnosis

of dementia or neurodegenerative disorder because they

often require greater supervision and/or carer input to

complete the physical activity/exercise intervention and

therefore may not be representative of a typical home

care service.
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Information sources
Five databases were searched between October 2012 and

August 2018: Medline (Proquest); CINAHL; PubMed;

PsycInfo; and SportDiscus. The previous systematic review

search included articles between January 1982 to

September 2012. Reference lists from these papers were also

scanned.

Search strategy
The search included the same mix of keywords as used in

the previous systematic review. However, this updated

review also included “reablement” as a search term. An

example of the search strategy is presented in Table 1.

Study selection
Study selection was conducted in three stages. Stage one

was the initial screening of the titles and scanning the

abstracts against the eligibility criteria to identify poten-

tial articles (completed by KF). Stage two included

screening the full articles by two authors (EB and KF)

to identify whether they met the eligibility criteria. In

stage three, disagreements were resolved through discus-

sion between EB and KF to achieve consensus, after

referring to the eligibility criteria and protocol. The

PRISMA checklist was used to ensure the results were

reported systematically.23

Data collection process
Each study in the review was evaluated using

a standardized extraction form, which included study

design; purpose; intervention; study characteristics includ-

ing sample size, sex proportion, participant age, interven-

tion type; and length of follow-up (Tables 2 and 3).

Study quality
Study quality for the RCTs was assessed by two indepen-

dent researchers (KF and RG) using the Cochrane’s Risk

of Bias Tool.24 Categories assessed by the tool include

sequence generation, allocation concealment, blinding of

participants, blinding of outcome assessment, incomplete

outcome data, selective outcome reporting, and other

sources of bias.24 RCT studies were assessed as having

“low”, “medium” or “high” risk of bias. Discussions were

undertaken between the reviewers and where required,

a third researcher (EB), to form consensus.

Study quality was reviewed by two researchers (KF,

EB) for all other included papers, using the National

Institute for Health and Care Excellence (NICE) guide-

lines appraisal checklist.25 The internal and external valid-

ity of the included papers were assessed by addressing key

aspects of study design such as participant characteristics,

allocation and intervention details, outcomes assessed, and

methods of analyses.25 Each study was awarded an overall

study quality grading (ie, ++ all or most of the checklist

criteria have been satisfied, where they have not, it was

deemed unlikely to alter the conclusions; + some of the

checklist criteria have been satisfied, where they have not,

it is unlikely these will alter the conclusions; and – few or

no checklist criteria have been satisfied and are likely or

very likely to alter the conclusions).25

Data analysis
Physical performance outcome measures from the RCTs

included in this current review and the previous review22

were collated to determine whether there were two or

more studies that utilized the same outcome measures.26

For those studies that did, a meta-analysis was undertaken.

Authors were contacted if data were not available within

the published article. Four performance outcomes were

utilized in the meta-analyses and all were measured

using continuous data: Timed Up and Go (TUG), sit-to-

stand five times, grip strength, and walking speed. The

mean difference (MD) and 95% CIs were calculated.

Review Manager (RevMan) version 5.3 was used to con-

duct the analyses and generate forest plots with a random

Table 1 Search strategy

1 Community care

2 Community health care

3 Home care

4 Community nursing

5 Home and community care

6 Home support

7 Community rehabilitations

8 Restorative care

9 Reablement

10 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9

11 Physical activity

12 Exercis*

13 11 or 12

14 Ageing

15 Aging

16 Aged

17 Older

18 Elderly

19 14 or 15 or 16 or 17 or 18

20 10 and 13 and 19

Dovepress Burton et al

Clinical Interventions in Aging 2019:14 submit your manuscript | www.dovepress.com

DovePress
1047

http://www.dovepress.com
http://www.dovepress.com


T
ab

le
2
S
u
m
m
ar
y
o
f
in
cl
u
d
e
d
ra
n
d
o
m
iz
e
d
co
n
tr
o
lle
d
tr
ia
l
(R
C
T
)
st
u
d
ie
s

R
ef
er
en

ce
(c
o
u
n
-

tr
y)

st
u
d
y
d
es
ig
n

S
tu
d
y
p
u
rp

o
se

S
am

p
le

si
ze

;
%

fe
m
al
e;

ag
e
(y
ea

rs
)

(S
D
)
co

m
p
ar
at
o
r

P
o
p
u
la
ti
o
n

O
u
tc
o
m
es

an
d
m
ea

su
re
-

m
en

t;
fo
llo

w
-u
p

In
te
rv
en

ti
o
n
ef
fe
ct

B
u
rt
o
n
e
t
al
,2
8

(A
u
st
ra
lia
)
P
ra
gm

at
ic

ra
n
d
o
m
iz
e
d
co
n
-

tr
o
lle
d
tr
ia
l

D
e
te
rm

in
e
w
h
e
th
e
r
L
iF
E
w
o
u
ld

b
e
u
n
d
e
rt
ak
e
n
m
o
re

o
ft
e
n
an
d

re
su
lt
in

gr
e
at
e
r
fu
n
ct
io
n
al
ga
in
s

th
an

th
e
cu
rr
e
n
t
st
ru
ct
u
re
d
e
x
e
r-

ci
se

p
ro
gr
am

d
e
liv
e
re
d
as

p
ar
t
o
f

a
re
st
o
ra
ti
ve

h
o
m
e
ca
re

se
rv
ic
e

L
iF
E
=
4
0
;
7
5
%
;
8
0
.2

ye
ar
s

(6
.4
)

S
tr
u
ct
u
re
d
e
x
e
rc
is
e
=
4
0
;

9
0
%
;
7
9
.6

ye
ar
s
(6
.2
)

Y
e
s

L
iv
in
g
in

P
e
rt
h
su
b
u
rb
s
(W

e
st
e
rn

A
u
st
ra
lia
)
re
fe
rr
e
d
fo
r

a
re
st
o
ra
ti
ve

h
o
m
e
ca
re

se
rv
ic
e

F
u
n
ct
io
n
al
re
ac
h
,
ch
ai
r
si
t-
to
-

st
an
d
(1

an
d
5
),
T
U
G
,
T
an
d
e
m

w
al
k
,
F
E
S
,
A
B
C

S
ca
le
,
V
it
al
it
y
P
lu
s

S
ca
le
,
T
h
e
L
at
e
L
if
e
F
u
n
ct
io
n
an
d

D
is
ab
ili
ty

in
st
ru
m
e
n
ts

8
w
e
e
k
s

L
iF
E
gr
o
u
p
si
gn
ifi
ca
n
tl
y
im
p
ro
ve
d

in
9
5
%

(1
9
o
f
2
0
)
o
f
o
u
tc
o
m
e

m
e
as
u
re
s,
co
m
p
ar
e
d
w
it
h
th
e

st
ru
ct
u
re
d
e
x
e
rc
is
e
gr
o
u
p
,
w
h
ic
h

si
gn
ifi
ca
n
tl
y
im
p
ro
ve
d
in

7
0
%

(1
4

o
f
2
0
).

B
u
rt
o
n
e
t
al
,2
9

(A
u
st
ra
lia
)
P
ra
gm

at
ic

ra
n
d
o
m
iz
e
d
co
n
-

tr
o
lle
d
tr
ia
l

E
x
am

in
e
o
ve
r
th
e
lo
n
ge
r
te
rm

,

th
e
e
ff
e
ct
iv
e
n
e
ss

an
d
m
ai
n
te
n
an
ce

o
f
a
(m

o
d
ifi
e
d
)
L
iF
E
co
m
p
ar
e
d
to

th
e
cu
rr
e
n
t,
st
ru
ct
u
re
d
e
x
e
rc
is
e

p
ro
gr
am

u
se
d
in

a
re
st
o
ra
ti
ve

h
o
m
e
ca
re

se
rv
ic
e

L
iF
E
=
4
0
;
7
5
%
;
8
0
.2

ye
ar
s

(6
.4
)

S
tr
u
ct
u
re
d
e
x
e
rc
is
e
=
4
0
;

9
0
%
;
7
9
.6

ye
ar
s
(6
.2
)

Y
e
s

L
iv
in
g
in

P
e
rt
h
su
b
u
rb
s
(W

e
st
e
rn

A
u
st
ra
lia
)
re
fe
rr
e
d
fo
r

a
re
st
o
ra
ti
ve

h
o
m
e
ca
re

se
rv
ic
e

F
u
n
ct
io
n
al
re
ac
h
,
ch
ai
r
si
t-
to
-

st
an
d
(1

an
d
5
),
T
U
G
,
T
an
d
e
m

w
al
k
,
F
E
S
,
A
B
C

S
ca
le
,
V
it
al
it
y
P
lu
s

S
ca
le
,
T
h
e
L
at
e
L
if
e
F
u
n
ct
io
n
an
d

D
is
ab
ili
ty

in
st
ru
m
e
n
ts
,
6
m
o
n
th

fa
ll
h
is
to
ry

8
w
e
e
k
s
an
d
6
m
o
n
th
s

A
si
gn
ifi
ca
n
t
m
ai
n
e
ff
e
ct

o
f
ti
m
e

w
as

fo
u
n
d
fo
r
al
l
m
e
as
u
re
s.
L
iF
E

sh
o
w
e
d
si
gn
ifi
ca
n
tl
y
gr
e
at
e
r

im
p
ro
ve
m
e
n
t
th
an

th
e
st
ru
ct
u
re
d

e
x
e
rc
is
e
gr
o
u
p
fo
r
ta
n
d
e
m

w
al
k
,

A
B
C

sc
o
re
,
an
d
V
it
al
it
y
P
lu
s
sc
al
e

D
an
ilo
vi
ch

e
t
al
,3
0

(U
S
A
)
R
an
d
o
m
iz
e
d

co
n
tr
o
lle
d
tr
ia
l

T
o
te
st

th
e
e
ff
e
ct
s
o
f
S
F
L
e
x
e
rc
is
e

p
ro
gr
am

o
n
th
e
p
h
ys
ic
al
p
e
rf
o
r-

m
an
ce

an
d
se
lf
-r
at
e
d
h
e
al
th

o
f

o
ld
e
r
ad
u
lt
s
e
n
ro
lle
d
in

th
e

C
o
m
m
u
n
it
y
C
ar
e
P
ro
gr
am

,

a
M
e
d
ic
ai
d
w
ai
ve
r
p
ro
gr
am

4
2
;
8
3
%
;
7
4
.8

ye
ar
s

In
te
rv
e
n
ti
o
n
=
2
4
;
8
3
%
;

7
4
.1

ye
ar
s

C
o
n
tr
o
l
=
1
8
;
8
3
%
;
7
5
.6

ye
ar
s

Y
e
s

C
o
m
m
u
n
it
y-
d
w
e
lli
n
g
o
ld
e
r
ad
u
lt
s

re
ce
iv
in
g
H
C
A
se
rv
ic
e
s
th
ro
u
gh

th
e
C
o
m
m
u
n
it
y
C
ar
e
S
ys
te
m
s,

In
c.
in

Il
lin
o
is

G
ri
p
an
d
q
u
ad
ri
ce
p
s
st
re
n
gt
h

u
si
n
g
a
h
an
d
-h
e
ld

d
yn
am

o
m
e
te
r,

T
U
G
,
1
0
ft
ga
it
sp
e
e
d
,
S
e
lf
-E
ffi
ca
cy

fo
r
E
x
e
rc
is
e
,
p
ai
n
,
an
d
P
R
O
M
IS
-

gl
o
b
al
h
e
al
th

1
2
w
e
e
k
s

E
ff
e
ct

si
ze
s
w
e
re

m
o
d
e
ra
te

fo
r

gr
ip

st
re
n
gt
h
,
p
ai
n
,
an
d
P
R
O
M
IS
-

gl
o
b
al
h
e
al
th
.
S
F
L
p
ar
ti
ci
p
an
ts

si
g-

n
ifi
ca
n
tl
y
im
p
ro
ve
d
m
e
d
ia
n
q
u
ad
-

ri
ce
p
s
an
d
T
U
G

(m
e
d
ia
n
o
n
ly
)

sc
o
re
s
co
m
p
ar
e
d
to

co
n
tr
o
ls
.
N
o

ad
ve
rs
e
h
e
al
th

e
ve
n
ts

an
d
h
ig
h

p
ro
gr
am

sa
ti
sf
ac
ti
o
n
w
e
re

re
p
o
rt
e
d
.
F
ra
ilt
y
p
re
va
le
n
ce

in
th
e

co
n
tr
o
l
gr
o
u
p
in
cr
e
as
e
d
w
h
e
re
as

it
d
e
cr
e
as
e
d
in

th
e
S
F
L
gr
o
u
p
.

D
an
ilo
vi
ch

e
t
al
,3
1

(U
S
A
)
R
an
d
o
m
iz
e
d

co
n
tr
o
lle
d
tr
ia
l

D
e
te
rm

in
e
th
e
fe
as
ib
ili
ty

o
f
tr
ai
n
-

in
g
H
C
A
s
to

le
ad

th
e
S
F
L
p
ro
-

gr
am

w
it
h
th
e
ir
C
o
m
m
u
n
it
y
C
ar
e

P
ro
gr
am

cl
ie
n
ts

4
2
;
8
3
%
;
7
4
.8

ye
ar
s
(8
.8
)

In
te
rv
e
n
ti
o
n
=
2
4
;
8
3
%
;

7
4
.1

ye
ar
s
(9
.9
)

C
o
n
tr
o
l
=
1
8
;
8
3
%
;
7
5
.6

ye
ar
s
(8
.1
)

Y
e
s

C
o
m
m
u
n
it
y-
d
w
e
lli
n
g
o
ld
e
r
ad
u
lt
s

re
ce
iv
in
g
H
C
A
se
rv
ic
e
s
th
ro
u
gh

th
e
C
o
m
m
u
n
it
y
C
ar
e
S
ys
te
m
s,

In
c.
in

Il
lin
o
is

C
lie
n
t
an
d
H
C
A
p
ro
gr
am

sa
ti
s-

fa
ct
io
n
ra
te
s,
H
C
A
S
F
L
tr
ai
n
in
g

e
va
lu
at
io
n
in
fo
rm

at
io
n
an
d
S
F
L

fi
d
e
lit
y
ra
te
s

1
2
w
e
e
k
s

It
is
fe
as
ib
le

fo
r
H
C
A
s
to

im
p
le
-

m
e
n
t
S
F
L
sa
fe
ly
w
it
h
cl
ie
n
ts
.

P
ar
ti
ci
p
an
ts

vi
e
w
e
d
S
F
L
as

h
ig
h
ly

sa
ti
sf
ac
to
ry

an
d
H
C
A
s
w
e
re

ab
le

to
ad
ap
t
S
F
L
fo
r
th
e
ir
cl
ie
n
ts
.

H
C
A
s
h
av
e
h
ig
h
jo
b
sa
ti
sf
ac
ti
o
n
,

an
d
le
ad
in
g
S
F
L
e
n
h
an
ce
s
w
o
rk

ac
h
ie
ve
m
e
n
t
an
d
p
ri
d
e (C

on
tin
ue
d)

Burton et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
Clinical Interventions in Aging 2019:141048

http://www.dovepress.com
http://www.dovepress.com


T
ab

le
2
(C

o
n
ti
n
u
e
d
).

R
ef
er
en

ce
(c
o
u
n
-

tr
y)

st
u
d
y
d
es
ig
n

S
tu
d
y
p
u
rp

o
se

S
am

p
le

si
ze

;
%

fe
m
al
e;

ag
e
(y
ea

rs
)

(S
D
)
co

m
p
ar
at
o
r

P
o
p
u
la
ti
o
n

O
u
tc
o
m
es

an
d
m
ea

su
re
-

m
en

t;
fo
llo

w
-u
p

In
te
rv
en

ti
o
n
ef
fe
ct

K
in
g
e
t
al
,3
2
(N

e
w

Z
e
al
an
d
)
C
lu
st
e
r
ra
n
-

d
o
m
iz
e
d
co
n
tr
o
lle
d

tr
ia
l

E
va
lu
at
e
th
e
im
p
ac
t
o
f

a
re
st
o
ra
ti
ve

h
o
m
e
ca
re

se
rv
ic
e
,

co
m
p
ar
e
d
w
it
h
u
su
al
ca
re

fo
r

co
m
m
u
n
it
y-
d
w
e
lli
n
g
o
ld
e
r
p
e
o
p
le

1
8
6
;
7
4
%
;
7
9
ye
ar
s

R
e
st
o
ra
ti
ve

=
9
3
;
6
9
.9
%
;

7
8
.4

ye
ar
s
(6
.5
)

C
o
n
tr
o
l
=
9
3
;
7
7
.4
%
;
8
0
.5

ye
ar
s
(6
.3
)

Y
e
s

O
ld
e
r
p
e
o
p
le

re
ce
iv
in
g
as
si
st
an
ce

fr
o
m

a
h
o
m
e
ca
re

ag
e
n
cy

in
N
e
w

Z
e
al
an
d

S
F
-3
6
,
N
o
tt
in
gh
am

E
x
te
n
d
e
d

A
D
L
,
T
U
G
,
M
as
te
ry

sc
al
e
,
D
S
S
I

4
an
d
7
m
o
n
th
s

S
ig
n
ifi
ca
n
t
b
e
n
e
fi
t
in

h
e
al
th
-

re
la
te
d
q
u
al
it
y
o
f
lif
e
(S
F
-3
6
)
at

7

m
o
n
th
s
co
m
p
ar
e
d
to

u
su
al
ca
re
,

p
ar
ti
cu
la
rl
y
in

th
e
m
e
n
ta
l
h
e
al
th

co
m
p
o
n
e
n
t.
A
si
gn
ifi
ca
n
tl
y
h
ig
h
e
r

n
u
m
b
e
r
o
f
o
ld
e
r
p
e
o
p
le

in
th
e

in
te
rv
e
n
ti
o
n
gr
o
u
p
w
e
re

id
e
n
ti
-

fi
e
d
fo
r
re
d
u
ce
d
p
ai
d
ca
re
gi
ve
r

su
p
p
o
rt

o
r
d
is
ch
ar
ge

P
ar
so
n
s
e
t
al
,3
3
(N

e
w

Z
e
al
an
d
)
C
lu
st
e
r
ra
n
-

d
o
m
iz
e
d
co
n
tr
o
lle
d

tr
ia
l

T
o
d
e
te
rm

in
e
th
e
im
p
ac
t
o
f

a
re
st
o
ra
ti
ve

m
o
d
e
l
o
f
h
o
m
e
ca
re

o
n
so
ci
al
su
p
p
o
rt

an
d
p
h
ys
ic
al

fu
n
ct
io
n
am

o
n
g
co
m
m
u
n
it
y-

d
w
e
lli
n
g
o
ld
e
r
p
e
o
p
le

In
te
rv
e
n
ti
o
n
=
1
0
8
;
7
1
.3
%
;

7
9
.1

ye
ar
s
(6
.9
)

U
su
al
ca
re

=
9
7
;
6
0
.8
%
;

7
6
.9

ye
ar
s
(7
.6
)

Y
e
s

C
o
m
m
u
n
it
y-
d
w
e
lli
n
g
p
e
o
p
le
o
ld
e
r

th
an

6
5
ye
ar
s
(5
5
ye
ar
s
if
M
ao
ri

o
r
P
ac
ifi
c
Is
la
n
d
e
r)

w
e
re

e
lig
ib
le

if

th
e
y
w
e
re

n
e
w

re
fe
rr
al
s
to

th
e

ca
re

co
o
rd
in
at
io
n
ag
e
n
cy

fo
r

h
o
m
e
ca
re

in
N
e
w

Z
e
al
an
d

S
P
P
B
,
D
S
S
I

6
m
o
n
th
s

In
te
rv
e
n
ti
o
n
gr
o
u
p
h
ad

a
gr
e
at
e
r

m
e
an

in
cr
e
as
e
in

p
h
ys
ic
al
fu
n
ct
io
n

o
ve
r
ti
m
e
th
an

th
e
u
su
al
ca
re

gr
o
u
p
as

d
e
te
rm

in
e
d
b
y
o
ve
ra
ll

S
P
P
B

R
e
n
e
h
an

e
t
al
,3
6

(A
u
st
ra
lia
)

R
an
d
o
m
iz
e
d
co
n
-

tr
o
lle
d
tr
ia
l

D
e
te
rm

in
e
fe
as
ib
ili
ty

an
d
ac
ce
p
t-

ab
ili
ty

o
f
a
co
m
m
u
n
it
y-
d
e
liv
e
re
d

p
o
st
-h
o
sp
it
al
fa
lls

p
re
ve
n
ti
o
n
p
ro
-

gr
am

,
in
co
rp
o
ra
ti
n
g
e
x
e
rc
is
e
,

m
e
d
ic
at
io
n
re
vi
e
w
,
an
d
e
d
u
ca
ti
o
n

1
3
;
5
3
.8
%
;
8
2
.2

ye
ar
s
(9
.7
)

In
te
rv
e
n
ti
o
n
=
7
;
5
7
.1
%
;

8
4
.0

ye
ar
s
(6
.4
)

C
o
n
tr
o
l
=
6
;
5
0
%

7
5
.8

ye
ar
s
(1
1
.6
)

Y
e
s

R
e
ce
n
tl
y
d
is
ch
ar
ge
d
fr
o
m

a
h
o
sp
it
al
w
it
h
in

m
e
tr
o
p
o
lit
an

M
e
lb
o
u
rn
e
,
A
u
st
ra
lia

af
te
r
b
e
in
g

ad
m
it
te
d
fo
r
a
fa
ll
an
d
a
n
e
w

o
r

e
x
is
ti
n
g
cl
ie
n
t
o
f
th
e
co
m
m
u
n
it
y

h
o
m
e
ca
re

o
rg
an
iz
at
io
n

Q
u
al
it
y
o
f
lif
e
(A
Q
o
L
-8
D
),
fa
lls
,

fa
ll
ri
sk

(F
R
O
P
-C

o
m
),
F
E
S
-I
,
F
ri
e
d

F
ra
ilt
y
C
ri
te
ri
a,
K
at
z
A
D
L
,
q
u
al
i-

ta
ti
ve

fa
lls

in
te
rv
ie
w
.
In
te
rv
e
n
ti
o
n

o
n
ly
:
fi
ve

ti
m
e
s
si
t-
to
-s
ta
n
d
,
4
te
st

b
al
an
ce

sc
al
e
(f
e
e
t
to
ge
th
e
r,
se
m
i-

ta
n
d
e
m
,
ta
n
d
e
m

an
d
o
n
e
le
g

st
an
d
),
T
U
G

6
m
o
n
th
s

T
h
e
e
x
e
rc
is
e
co
m
p
o
n
e
n
t
o
f
th
e

m
u
lt
if
ac
to
ri
al
in
te
rv
e
n
ti
o
n
w
as

h
ig
h
ly
va
lu
e
d
b
y
in
te
rv
e
n
ti
o
n
p
ar
-

ti
ci
p
an
ts
.
F
iv
e
fa
lls

d
u
ri
n
g
in
te
r-

ve
n
ti
o
n
p
e
ri
o
d
:
in
te
rv
e
n
ti
o
n

gr
o
u
p
:
3
;
co
n
tr
o
l
gr
o
u
p
:
2
.
N
o

si
gn
ifi
ca
n
t
ch
an
ge
s
in

p
h
ys
ic
al

o
u
tc
o
m
e
m
e
as
u
re
s.

S
ae
te
rb
ak
k
e
n
e
t
al
,3
7

(N
o
rw

ay
)
R
an
d
o
m
iz
e
d

co
n
tr
o
lle
d
tr
ia
l

D
e
te
rm

in
e
th
e
e
ff
e
ct
s
o
f
a
1
0
-

w
e
e
k
h
o
m
e
-b
as
e
d
st
re
n
gt
h
tr
ai
n
-

in
g
p
ro
gr
am

o
n
p
h
ys
ic
al
fu
n
ct
io
n

te
st
s,
le
ve
l
o
f
p
h
ys
ic
al
ac
ti
vi
ty
,

m
u
sc
le

st
re
n
gt
h
,
an
d
R
F
D

am
o
n
g

fr
ai
l
o
ld

ad
u
lt
s
re
ce
iv
in
g
h
o
m
e

ca
re

se
rv
ic
e
s

2
3
;
7
3
.9
%

In
te
rv
e
n
ti
o
n
=
1
1
;
8
6
.5

ye
ar
s
(6
.4
)

C
o
n
tr
o
l
=
1
2
;
8
3
.5

ye
ar
s

(5
.7
)

Y
e
s

O
ld
e
r
ad
u
lt
s
liv
in
g
at

h
o
m
e
an
d
in

n
e
e
d
o
f
h
o
m
e
ca
re

d
u
e
to

fu
n
c-

ti
o
n
al
d
is
ab
ili
ti
e
s
an
d
/o
r

m
e
d
ic
at
io
n

L
e
g
e
x
te
n
si
o
n
an
d
e
lb
o
w

fl
e
x
io
n

m
ax
im
al
st
re
n
gt
h
an
d
R
F
D
,
p
re
-

fe
rr
e
d
/m

ax
w
al
k
in
g
sp
e
e
d
,
st
ai
r

cl
im
b
,
5
x
ch
ai
r
ri
se

an
d
p
h
ys
ic
al

ac
ti
vi
ty

(a
cc
e
le
ro
m
e
te
r)

1
0
w
e
e
k
s

In
te
rv
e
n
ti
o
n
gr
o
u
p
si
gn
ifi
ca
n
tl
y

im
p
ro
ve
d
p
e
ak

R
F
D

in
le
g

e
x
te
n
si
o
n

(C
on
tin
ue
d)

Dovepress Burton et al

Clinical Interventions in Aging 2019:14 submit your manuscript | www.dovepress.com

DovePress
1049

http://www.dovepress.com
http://www.dovepress.com


T
ab

le
2
(C

o
n
ti
n
u
e
d
).

R
ef
er
en

ce
(c
o
u
n
-

tr
y)

st
u
d
y
d
es
ig
n

S
tu
d
y
p
u
rp

o
se

S
am

p
le

si
ze

;
%

fe
m
al
e;

ag
e
(y
ea

rs
)

(S
D
)
co

m
p
ar
at
o
r

P
o
p
u
la
ti
o
n

O
u
tc
o
m
es

an
d
m
ea

su
re
-

m
en

t;
fo
llo

w
-u
p

In
te
rv
en

ti
o
n
ef
fe
ct

S
te
ve
n
s-
L
ap
sl
e
y
e
t
al
,3
4

(U
S
A
)
R
an
d
o
m
iz
e
d

co
n
tr
o
lle
d
tr
ia
l

T
o
d
e
te
rm

in
e
w
h
e
th
e
r

a
p
ro
gr
e
ss
iv
e
m
u
lt
ic
o
m
p
o
n
e
n
t

p
h
ys
ic
al
th
e
ra
p
y
in
te
rv
e
n
ti
o
n
in

th
e
h
o
m
e
se
tt
in
g
ca
n
im
p
ro
ve

fu
n
ct
io
n
al
m
o
b
ili
ty

fo
r
d
e
co
n
d
i-

ti
o
n
e
d
o
ld
e
r
ad
u
lt
s
fo
llo
w
in
g

ac
u
te

h
o
sp
it
al
iz
at
io
n
co
m
p
ar
e
d
to

u
su
al
ca
re

re
h
ab
ili
ta
ti
o
n

2
2
;
6
3
.6
%
;
8
5
.4

ye
ar
s
(7
.8
)

In
te
rv
e
n
ti
o
n
=
1
2
;
7
0
%
;
8
3

ye
ar
s
(6
.8
)

U
su
al
ca
re

=
9
;
5
8
.3
%
;
8
7

ye
ar
s
(8
.8
)

Y
e
s

O
ld
e
r
ad
u
lt
s
w
it
h
m
u
lt
ip
le

ch
ro
n
ic
co
n
d
it
io
n
s,
w
h
o
w
e
re

d
is
ch
ar
ge
d
fr
o
m

th
e
A
cu
te

C
ar
e

fo
r
th
e
E
ld
e
rl
y
u
n
it
o
f
th
e

U
n
iv
e
rs
it
y
o
f
C
o
lo
ra
d
o
H
o
sp
it
al
,

w
it
h
p
h
ys
ic
ia
n
re
fe
rr
al
s
fo
r
h
o
m
e

h
e
al
th

p
h
ys
ic
al
th
e
ra
p
y

4
m

w
al
k
in
g
sp
e
e
d
,
m
o
d
ifi
e
d

P
h
ys
ic
al
P
e
rf
o
rm

an
ce

Te
st
,
S
P
P
B
,

si
x
m
in
u
te

w
al
k
te
st

3
0
an
d
6
0
d
ay
s

In
te
rv
e
n
ti
o
n
gr
o
u
p
h
ad

si
gn
ifi
-

ca
n
tl
y
gr
e
at
e
r
im
p
ro
ve
m
e
n
ts

in

w
al
k
in
g
sp
e
e
d
,
m
o
d
ifi
e
d
p
h
ys
ic
al

p
e
rf
o
rm

an
ce

te
st
,
an
d
S
P
P
B

sc
o
re
s
co
m
p
ar
e
d
w
it
h
th
e
u
su
al

ca
re

gr
o
u
p
at

6
0
d
ay
s

T
u
n
tl
an
d
e
t
al
,3
5

(N
o
rw

ay
)
R
an
d
o
m
iz
e
d

co
n
tr
o
lle
d
tr
ia
l

In
ve
st
ig
at
e
th
e
e
ff
e
ct
iv
e
n
e
ss

o
f

re
ab
le
m
e
n
t
(m

u
lt
ic
o
m
p
o
n
e
n
t

h
o
m
e
-b
as
e
d
re
h
ab
ili
ta
ti
o
n
)
in

o
ld
e
r
ad
u
lt
s
co
m
p
ar
e
d
w
it
h
u
su
al

ca
re

in
re
la
ti
o
n
to

d
ai
ly
ac
ti
vi
ti
e
s,

p
h
ys
ic
al
fu
n
ct
io
n
in
g,
an
d
h
e
al
th
-

re
la
te
d
q
u
al
it
y
o
f
lif
e

In
te
rv
e
n
ti
o
n
=
3
1
;
7
1
%
;

7
9
.9

ye
ar
s
(1
0
.4
)

C
o
n
tr
o
l
=
3
0
;
6
3
.3
%
;
7
8
.1

ye
ar
s
(9
.8
)

Y
e
s

P
e
o
p
le

ap
p
ly
in
g
fo
r,
o
r
re
fe
rr
e
d

to
,
h
o
m
e
-b
as
e
d
se
rv
ic
e
s
d
u
e
to

fu
n
ct
io
n
al
d
e
cl
in
e
in

o
n
e
o
r
m
o
re

A
D
L
in

a
ru
ra
l
m
u
n
ic
ip
al
it
y
in

N
o
rw

ay

C
O
P
M

w
as

u
se
d
to

m
e
as
u
re

se
lf
-

p
e
rc
e
iv
e
d
ac
ti
vi
ty

p
e
rf
o
rm

an
ce

an
d
sa
ti
sf
ac
ti
o
n
w
it
h
p
e
rf
o
r-

m
an
ce
.
H
e
al
th
-r
e
la
te
d
q
u
al
it
y
o
f

lif
e
(C

O
O
P
/W

o
n
k
a)
,
T
U
G
,
gr
ip

st
re
n
gt
h

3
an
d
9
m
o
n
th
s

S
ig
n
ifi
ca
n
t
im
p
ro
ve
m
e
n
ts

in
m
e
an

sc
o
re
s
fa
vo
ri
n
g
re
ab
le
m
e
n
t
in

C
O
P
M

p
e
rf
o
rm

an
ce

at
3
an
d
9

m
o
n
th
s
an
d
o
ve
ra
ll
tr
e
at
m
e
n
t,

an
d
fo
r
C
O
P
M

sa
ti
sf
ac
ti
o
n
at

9

m
o
n
th
s
an
d
o
ve
ra
ll
tr
e
at
m
e
n
t

A
b
b
re
vi
at
io
n
s:
L
iF
E
,
L
if
e
st
yl
e
-i
n
te
gr
at
e
d
F
u
n
ct
io
n
al
E
x
e
rc
is
e
p
ro
gr
am

;
T
U
G
,
T
im
e
d
U
p
an
d
G
o
;
F
E
S
,
F
al
ls
se
lf
-E
ffi
ca
cy

S
ca
le
;
A
B
C
,
A
ct
iv
it
ie
s
sp
e
ci
fi
c-
B
al
an
ce

C
o
n
fi
d
e
n
ce

S
ca
le
;
S
F
L
,
S
tr
o
n
g
Fo

r
L
if
e
;
H
C
A
,
h
o
m
e
ca
re

ai
d
e
;
A
D
L
,
ac
ti
vi
ti
e
s

o
f
d
ai
ly
liv
in
g;
D
S
S
I,
D
u
k
e
S
o
ci
al
S
u
p
p
o
rt

In
d
e
x
;
S
P
P
B
,
S
h
o
rt

P
e
rf
o
rm

an
ce

P
h
ys
ic
al
B
at
te
ry
;
F
R
O
P
-C

o
m
,
F
al
ls
R
is
k
fo
r
O
ld
e
r
P
e
o
p
le

–
C
o
m
m
u
n
it
y
S
e
tt
in
g;
F
E
S
-I
,
F
al
ls
se
lf
-E
ffi
ca
cy

S
ca
le

–
In
te
rn
at
io
n
al
;
R
F
D
,
R
at
e
o
f
F
o
rc
e
D
e
ve
lo
p
m
e
n
t;

C
O
P
M
,
C
an
ad
ia
n
O
cc
u
p
at
io
n
al
P
e
rf
o
rm

an
ce

M
e
as
u
re
.

Burton et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
Clinical Interventions in Aging 2019:141050

http://www.dovepress.com
http://www.dovepress.com


T
ab

le
3
S
u
m
m
ar
y
o
f
in
te
rv
e
n
ti
o
n
im
p
le
m
e
n
ta
ti
o
n
fo
r
ra
n
d
o
m
iz
e
d
co
n
tr
o
lle
d
tr
ia
l
(R
C
T
)
st
u
d
ie
s

R
ef
er
en

ce
Im

p
le
m
en

ta
ti
o
n
st
ra
te
gy

In
te
rv
en

ti
o
n

B
u
rt
o
n
e
t
al
,2
8
,2
9

L
iF
E
an
d
st
ru
ct
u
re
d
e
x
e
rc
is
e
p
ro
gr
am

w
e
re

d
e
liv
e
re
d
b
y
ca
re

m
an
ag
e
rs

as
p
ar
t
o
f

a
re
st
o
ra
ti
ve

h
o
m
e
ca
re

se
rv
ic
e
.
C
lie
n
ts
w
e
re

vi
si
te
d
ev
e
ry

1
0
–1
4
d
ay
s
b
y
th
e
ir
ca
re

m
an
ag
e
r
(a
ve
ra
ge

3
vi
si
ts
)
to

o
ff
e
r
su
p
p
o
rt
,
e
n
co
u
ra
ge
m
e
n
t
an
d
to

p
ro
gr
e
ss

e
x
e
rc
is
e
s.

E
x
e
rc
is
e
w
as

ju
st
o
n
e
as
p
e
ct

o
f
th
e
ir
se
rv
ic
e
th
at

w
as

d
is
cu
ss
e
d
d
u
ri
n
g
th
e
se

vi
si
ts

L
iF
E
in
te
rv
e
n
ti
o
n
=
7
b
al
an
ce

an
d
6
lo
w
e
r
lim

b
st
re
n
gt
h
e
x
e
rc
is
e
s
in
co
rp
o
ra
te
d
in
to

e
ve
ry
d
ay

ac
ti
vi
ti
e
s.
E
x
e
rc
is
e
s
w
e
re

e
x
p
la
in
e
d
b
y
ca
re

m
an
ag
e
r
an
d
a
d
e
sc
ri
p
ti
ve

m
an
u
al
w
as

gi
ve
n
to

cl
ie
n
ts
.
C
o
n
tr
o
l
gr
o
u
p
:
st
ru
ct
u
re
d
e
x
e
rc
is
e
s
=
3
x
p
e
r
d
ay

5

re
p
e
ti
ti
o
n
s
o
f
6
st
re
n
gt
h
an
d
2
b
al
an
ce

e
x
e
rc
is
e
s
(1
5
–
2
0
m
in
u
te
s)
.
E
x
e
rc
is
e
s
w
e
re

p
ro
vi
d
e
d
o
n
a
sh
e
e
t
ill
u
st
ra
ti
n
g
e
x
e
rc
is
e
s.

D
an
ilo
vi
ch

e
t
al
,3
0
,3
1

H
C
A
s
at
te
n
d
e
d
a
h
al
f-
d
ay

S
F
L
tr
ai
n
in
g
se
ss
io
n
.
H
C
A
s
co
m
p
le
te
d
S
F
L
w
it
h
th
e
ir

cl
ie
n
ts

2
x
p
e
r
w
e
e
k
fo
r
th
e
fi
rs
t
2
w
e
e
k
s
o
f
th
e
p
ro
gr
am

w
it
h
cl
ie
n
ts

co
m
p
le
ti
n
g

a
th
ir
d
se
ss
io
n
in
d
e
p
e
n
d
e
n
tl
y.
A
ft
e
r
th
e
in
it
ia
l
2
-w

e
e
k
p
e
ri
o
d
,
H
C
A
s
p
ro
vi
d
e
d
th
e
ir

cl
ie
n
ts

m
o
ti
va
ti
o
n
at

e
ac
h
u
su
al
ca
re

vi
si
t
(2
–
3
x
p
e
r
w
e
e
k
)
to

p
e
rf
o
rm

S
F
L
3
ti
m
e
s

a
w
e
e
k
fo
r
an

ad
d
it
io
n
al
1
0
w
e
e
k
s.

1
2
w
e
e
k
s
S
F
L
;
3
5
-m

in
u
te

D
V
D

th
at

in
cl
u
d
e
s
a
w
ar
m

u
p
,
1
1
u
p
p
e
r
an
d
lo
w
e
r

e
x
tr
e
m
it
y
e
x
e
rc
is
e
s
u
si
n
g
th
e
ra
b
an
d
s
fo
r
re
si
st
an
ce
,
an
d
a
co
o
l
d
o
w
n
.

K
in
g
e
t
al
,3
2

P
ai
d
ca
re
gi
ve
rs

u
n
d
e
rt
o
o
k
2
tr
ai
n
in
g
p
ro
gr
am

s
b
as
e
d
o
n
a
re
st
o
ra
ti
ve

ca
re

p
h
ilo
so
p
hy

d
e
si
gn
e
d
to

o
p
ti
m
iz
e
in
d
e
p
e
n
d
e
n
ce

in
o
ld
e
r
p
e
o
p
le
,
ta
k
in
g
ap
p
ro
x
im
at
e
ly
5
an
d
1
8

w
e
e
k
s.
C
o
o
rd
in
at
o
r
(e
x
p
e
ri
e
n
ce
d
re
gi
st
e
re
d
n
u
rs
e
)
u
n
d
e
rt
o
o
k
an

in
it
ia
l
in
-d
e
p
th

as
se
ss
m
e
n
t
w
it
h
th
e
p
ar
ti
ci
p
an
t
u
si
n
g
T
A
R
G
E
T
,
le
ad
in
g
to

a
su
p
p
o
rt
p
la
n
fo
r
p
ai
d

ca
re
gi
ve
rs

to
im
p
le
m
e
n
t
at

vi
si
ts
w
it
h
p
ar
ti
ci
p
an
ts
,
ra
n
gi
n
g
fr
o
m

d
ai
ly
to

fo
rt
n
ig
h
tl
y.

C
o
o
rd
in
at
o
rs

p
ro
vi
d
e
d
e
n
h
an
ce
d
su
p
e
rv
is
io
n
fo
r
p
ai
d
ca
re
gi
ve
rs

b
y
u
n
d
e
rt
ak
in
g
co
m
-

p
u
ls
o
ry

2
-h
o
u
r
fo
rt
n
ig
h
tl
y
m
e
e
ti
n
gs

an
d
al
so

p
ro
vi
d
e
d
fo
llo
w
-u
p
co
n
su
lt
at
io
n
s
w
it
h

p
ar
ti
ci
p
an
t
(p
h
o
n
e
ca
ll
o
r
vi
si
t)
e
ve
ry

3
m
o
n
th
s,
an
d
a
fu
ll
re
-a
ss
e
ss
m
e
n
t
at

1
2
m
o
n
th
s

R
e
p
e
ti
ti
ve

A
D
L
e
x
e
rc
is
e
s
d
e
si
gn
e
d
to

o
p
ti
m
iz
e
in
d
e
p
e
n
d
e
n
ce

an
d
to

fu
rt
h
e
r
su
p
p
o
rt

p
ar
ti
ci
p
an
t
in

re
ac
h
in
g
th
e
ir
go
al
s

P
ar
so
n
s
e
t
al
,3
3

In
te
rv
e
n
ti
o
n
gr
o
u
p
co
m
p
le
te
d
a
go
al
fa
ci
lit
at
io
n
to
o
l
(T
A
R
G
E
T
)
w
it
h
a
n
e
e
d
s
as
se
s-

so
r
to

d
e
te
rm

in
e
th
e
ir
n
e
e
d
s
an
d
to

e
st
ab
lis
h
th
e
ai
m
s
fo
r
th
e
e
p
is
o
d
e
o
f
ca
re
.

S
e
rv
ic
e
s
w
e
re

st
ru
ct
u
re
d
ac
co
rd
in
g
to

th
e
p
ri
n
ci
p
le
s
o
f
re
st
o
ra
ti
ve

h
o
m
e
ca
re

(i
n
d
e
p
e
n
d
e
n
ce

fo
cu
se
d
w
it
h
in
d
iv
id
u
al
ly
ta
ilo
re
d
ac
ti
vi
ty

p
ro
gr
am

s)
.
H
C
A
s
th
e
n

co
m
p
le
te
d
ta
sk
s
o
u
tl
in
e
d
in

th
e
su
p
p
o
rt

p
la
n
fo
r
e
ac
h
in
d
iv
id
u
al
.

H
o
m
e
ca
re

se
rv
ic
e
s
in
cl
u
d
e
d
d
o
m
e
st
ic
ta
sk
s,
p
e
rs
o
n
al
ca
re
,s
h
o
p
p
in
g,
an
d
in
d
iv
id
u
al
iz
e
d

ac
ti
vi
ti
e
s
(w

al
k
in
g
o
r
e
x
e
rc
is
e
p
ro
gr
am

s/
o
th
e
r
ac
ti
vi
ti
e
s
ai
m
e
d
at

im
p
ro
vi
n
g
fu
n
ct
io
n
al

ab
ili
ty
).
In
th
e
in
te
rv
e
n
ti
o
n
gr
o
u
p
6
1
.7
%
(n
=
6
6
)
o
f
th
e
su
p
p
o
rt
p
la
n
s
d
e
sc
ri
b
e
d
su
ch

in
d
iv
id
u
al
iz
e
d
ac
ti
vi
ti
e
s
as

o
p
p
o
se
d
to

1
5
%
(n
=
1
4
)
in
th
e
u
su
al
ca
re

gr
o
u
p
.

R
e
n
e
h
an

e
t
al
,3
6

P
ar
ti
ci
p
an
ts

w
e
re

ap
p
ro
ac
h
e
d
1
–
2
w
e
e
k
s
af
te
r
d
is
ch
ar
ge
,
in
te
rv
e
n
ti
o
n
in
cl
u
d
e
d

a
m
e
d
ic
at
io
n
re
vi
e
w
,
fa
lls

p
re
ve
n
ti
o
n
e
d
u
ca
ti
o
n
,
an
d
h
o
m
e
-b
as
e
d
e
x
e
rc
is
e
in
d
iv
id
u
al
ly

p
re
sc
ri
b
e
d
an
d
m
o
d
ifi
e
d
ac
co
rd
in
g
to

p
re
-e
x
is
ti
n
g
fr
ai
lt
y
b
y
e
x
e
rc
is
e
p
h
ys
io
lo
gi
st

(v
is
it
s
at

w
e
e
k
s
1
,
2
,
4
,
an
d
8
fo
r
e
x
e
rc
is
e
p
ro
gr
e
ss
io
n
),
p
ar
ti
ci
p
an
ts

w
e
re

p
ro
vi
d
e
d

d
ia
gr
am

s
o
f
e
x
e
rc
is
e
s
an
d
in
st
ru
ct
io
n
o
n
e
x
e
rc
is
e
sa
fe
ty
.
P
ar
ti
ci
p
an
t’
s
p
ri
m
ar
y
n
u
rs
e

w
h
o
re
gu
la
rl
y
vi
si
te
d
fo
r
o
th
e
r
m
at
te
rs

p
ro
vi
d
e
d
e
n
co
u
ra
ge
m
e
n
t.

T
h
re
e
to

fi
ve

ti
m
e
s
p
e
r
w
e
e
k
2
0
–
3
0
m
in
u
te
s
gr
ad
u
at
e
d
lo
w
e
r
lim

b
st
re
n
gt
h
e
n
in
g
an
d

b
al
an
ce

e
x
e
rc
is
e
s
(O

ta
go

E
x
e
rc
is
e
P
ro
gr
am

m
e
)

S
ae
te
rb
ak
k
e
n
e
t
al
,3
7

A
p
ro
fe
ss
io
n
al
tr
ai
n
in
g
in
st
ru
ct
o
r
w
as

p
re
se
n
t
at

e
ve
ry

tr
ai
n
in
g
se
ss
io
n
to

m
ak
e
su
re

o
f
th
e
co
rr
e
ct

te
ch
n
iq
u
e
,
in
te
n
si
ty
,
an
d
n
u
m
b
e
rs

o
f
se
ts
.

S
u
p
e
rv
is
e
d
p
ro
gr
e
ss
iv
e
st
re
n
gt
h
tr
ai
n
in
g
p
ro
gr
am

m
e
6
0
m
in
u
te
s
2
x
w
e
e
k
fo
r
1
0
w
e
e
k
s,

1
0
–1
2
re
p
e
ti
ti
o
n
s
2
–3

se
ts
sq
u
at
s,
b
o
x
lif
ts
,
se
at
e
d
ro
w
,
ch
e
st
p
re
ss
,
an
d
b
ic
e
p
s
cu
rl
.

(C
on
tin
ue
d)

Dovepress Burton et al

Clinical Interventions in Aging 2019:14 submit your manuscript | www.dovepress.com

DovePress
1051

http://www.dovepress.com
http://www.dovepress.com


T
ab

le
3
(C

o
n
ti
n
u
e
d
).

R
ef
er
en

ce
Im

p
le
m
en

ta
ti
o
n
st
ra
te
gy

In
te
rv
en

ti
o
n

S
te
ve
n
s-
L
ap
sl
e
y
e
t
al
,3
4

P
at
ie
n
ts
p
la
ce
d
in
th
e
p
ro
gr
e
ss
iv
e
m
u
lt
ic
o
m
p
o
n
e
n
t
in
te
rv
e
n
ti
o
n
gr
o
u
p
w
e
re

re
fe
rr
e
d
to

h
o
m
e
h
e
al
th

ag
e
n
cy

an
d
w
e
re

se
en

b
y
a
si
n
gl
e
p
hy
si
ca
lt
h
e
ra
p
is
t
w
h
o
w
as

tr
ai
n
e
d
to

p
ro
vi
d
e
th
e
p
ro
gr
e
ss
iv
e
in
te
rv
en
ti
o
n
.T
w
o
to

th
re
e
p
hy
si
ca
lt
h
e
ra
py

vi
si
ts
p
e
r
w
e
ek

fo
r
3
0

d
ay
s.

P
ro
gr
e
ss
iv
e
m
u
lt
ic
o
m
p
o
n
e
n
t
p
hy
si
ca
l
th
e
ra
p
y
in
te
rv
e
n
ti
o
n
co
n
si
st
e
d
o
f
A
D
L
tr
ai
n
in
g

(b
at
h
ro
o
m

tr
an
sf
e
rs
,
b
e
d
m
o
b
ili
ty
,
an
d
ca
r
tr
an
sf
e
rs
),
e
vi
d
e
n
ce
-b
as
e
d
m
o
b
ili
ty

tr
ai
n
in
g

(i
n
d
o
o
r
w
al
k
in
g,
ga
it
tr
ai
n
in
g
o
n
fl
at
gr
o
u
n
d
an
d
st
ai
rs
,a
n
d
o
u
td
o
o
r
w
al
k
in
g
tr
an
si
ti
o
n
in
g

to
an

in
d
e
p
e
n
d
e
n
t
d
ai
ly
w
al
k
in
g
p
ro
gr
am

)
an
d
p
ro
gr
e
ss
iv
e
st
re
n
gt
h
tr
ai
n
in
g
(3

se
ts
8

re
p
e
ti
ti
o
n
s
m
ax

su
p
in
e
le
g
p
re
ss
,
st
an
d
in
g
h
ip
e
x
te
n
si
o
n
,
b
o
d
y-
w
e
ig
h
t
re
si
st
e
d
p
la
n
ta
r

fl
e
x
io
n
,
se
at
e
d
p
re
ss

an
d
se
at
e
d
ro
w
u
si
n
g
th
e
Sh
u
tt
le
M
in
i
P
re
ss
).
P
ar
ti
ci
p
an
ts
w
e
re

gi
ve
n
a
h
o
m
e
e
x
e
rc
is
e
p
ro
gr
am

to
co
n
ti
n
u
e
b
as
ic
e
x
e
rc
is
e
s
af
te
r
d
is
ch
ar
ge
.

T
u
n
tl
an
d
e
t
al
,3
5

O
cc
u
p
at
io
n
al
an
d
p
h
ys
ic
al
th
e
ra
p
is
ts
u
se
d
C
O
P
M

to
id
e
n
ti
fy
ac
ti
vi
ty

lim
it
at
io
n
s
p
e
r-

ce
iv
e
d
as

im
p
o
rt
an
t
b
y
th
e
p
ar
ti
ci
p
an
t
an
d
d
e
ve
lo
p
e
d
a
re
h
ab
ili
ta
ti
o
n
p
la
n
w
it
h

a
m
ax
im
u
m
re
h
ab
ili
ta
ti
o
n
p
e
ri
o
d
o
f
3
m
o
n
th
s.
T
h
e
ra
p
is
ts
su
p
e
rv
is
e
d
H
C
A
w
h
o
se

fo
cu
s

w
as
o
n
st
im
u
la
ti
n
g
th
e
p
ar
ti
ci
p
an
ts
to

p
e
rf
o
rm

th
e
d
ai
ly
ac
ti
vi
ti
e
s
th
e
m
se
lv
e
s,
ra
th
e
r
th
an

le
tt
in
g
o
th
e
rs

d
o
it
fo
r
th
e
m
,
p
hy
si
o
th
e
ra
p
is
t
an
d
/o
r
o
cc
u
p
at
io
n
al
th
e
ra
p
is
t
vi
si
te
d

p
ar
ti
ci
p
an
ts
fo
r
a
m
in
im
u
m

o
f
1
h
o
u
r
e
ac
h
w
e
e
k
.
A
ll
H
C
A
s
at
ta
in
e
d
tr
ai
n
in
g
b
e
fo
re

th
e

in
te
rv
e
n
ti
o
n
w
as

im
p
le
m
e
n
te
d
.
T
h
e
ra
p
is
ts
h
ad

w
e
e
k
ly
in
fo
rm

al
lu
n
ch

m
e
e
ti
n
gs

w
it
h

H
C
A
s
in
o
rd
e
r
to

e
n
su
re

go
o
d
co
m
m
u
n
ic
at
io
n
an
d
fo
llo
w
-u
p
o
f
in
d
iv
id
u
al
p
ar
ti
ci
p
an
ts

In
d
iv
id
u
al
iz
e
d
re
ab
le
m
e
n
t
p
ro
gr
am

in
cl
u
d
in
g
tr
ai
n
in
g
in
d
ai
ly
ac
ti
vi
ti
e
s
(d
re
ss
in
g,
fo
o
d

p
re
p
ar
at
io
n
,
va
cu
u
m
in
g,
b
u
s
tr
an
sp
o
rt
),
ad
ap
ta
ti
o
n
s
to

th
e
e
n
vi
ro
n
m
e
n
t
o
r
th
e

ac
ti
vi
ty

to
si
m
p
lif
y
ac
ti
vi
ty

p
e
rf
o
rm

an
ce
,
an
d
e
x
e
rc
is
e
p
ro
gr
am

s
su
ch

as
in
d
o
o
r
o
r

o
u
td
o
o
r
w
al
k
in
g
w
it
h
o
r
w
it
h
o
u
t
w
al
k
in
g
ai
d
s,
cl
im
b
in
g
st
ai
rs
,
tr
an
sf
e
rr
in
g,
an
d

p
e
rf
o
rm

in
g
e
x
e
rc
is
e
s
to

im
p
ro
ve

st
re
n
gt
h
,
b
al
an
ce

o
r
fi
n
e
m
o
to
r
sk
ill
s.
T
h
e
e
x
e
rc
is
e
s

w
e
re

in
co
rp
o
ra
te
d
in
to

d
ai
ly
ro
u
ti
n
e
s
an
d
p
ar
ti
ci
p
an
ts

w
e
re

gi
ve
n
a
m
an
u
al

e
x
p
la
in
in
g
e
ac
h
o
f
th
e
e
x
e
rc
is
e
s
an
d
e
n
co
u
ra
ge
d
to

tr
ai
n
o
n
th
e
ir
o
w
n

A
b
b
re
vi
at
io
n
s:
L
iF
E
,
L
if
e
st
yl
e
-i
n
te
gr
at
e
d
F
u
n
ct
io
n
al
E
x
e
rc
is
e
p
ro
gr
am

;
S
F
L
,
S
tr
o
n
g
F
o
r
L
if
e
;
H
C
A
,
h
o
m
e
ca
re

ai
d
e
;
T
A
R
G
E
T
,
To

w
ar
d
s
A
ch
ie
vi
n
g
R
e
al
is
ti
c
G
o
al
s
in
E
ld
e
rs

To
o
l;
A
D
L
,
ac
ti
vi
ti
e
s
o
f
d
ai
ly
liv
in
g;
C
O
P
M
,
C
an
ad
ia
n
O
cc
u
p
at
io
n
al

P
e
rf
o
rm

an
ce

M
e
as
u
re
.

Burton et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
Clinical Interventions in Aging 2019:141052

http://www.dovepress.com
http://www.dovepress.com


effects model applied and using the inverse variance

DerSimonian and Laird method.27 Heterogeneity was

assessed using the I2 statistic and by visual inspection of

the forest plots. Statistical significance was set at p<0.05

for all analyses.

Results
Study selection
Eight thousand seven hundred and fifty eight papers were

found in the five databases. After removing duplicates from

each database and then across databases, 1,679 articles

remained. Articles were screened by title and 1,266 were

excluded. Reasons for exclusion are presented in Figure 1 –

the study flow chart. Article abstracts were then read and

a further 288 excluded, leaving 125 articles to be screened

by full text. One hundred and seven studies were excluded

and 18 studies were accepted to be included in the review.

Study characteristics
The 18 studies in the review included ten RCTs;28–37 six

single group pre- and post-test studies;38–43 one feasibility

study;44 and one retrospective study.45

There were 1,118 participants across the 18 studies, ran-

ging from eight in a pilot study39 to 228 in the retrospective

study.45 The average age of all participants was 80.4 (±3.3)

years and ranged from 74.5–85.4 years; 71.8% of the parti-

cipants were female. Seven studies were conducted in the

United States;30,31,34,38,41,42,45 six in Australia;28,29,36,39,43,44

two in New Zealand32,33 and Norway;35,37 and one in

Hong Kong.40

Interventions
RCTs

The average age of the 656 participants in the ten RCTs

was 80.4 (±3.7) years, ranging from 74.5–85.4 years and

included an average of 69.6% females. A number of dif-

ferent interventions were trialed. However, the majority

focused on strength and balance training. Table 2 presents

a summary of the included RCT studies and Table 3 out-

lines the interventions implemented.

The two Burton et al28,29 RCTs utilized the Lifestyle-

integrated Functional Exercise (LiFE) program which incor-

porates seven balance and seven strength exercises into an

older person’s daily living activities.46,47 The intervention

was compared with a structured exercise program that

focused on strength and balance also in an RCT over two

time periods; 8-week intervention28 and a 4-month

maintenance period.29 It must be noted the control group

was active and received the structured exercise program

that was delivered within the usual restorative care service.

Whereas, Danilovich et al created the Strong For Life (SFL)

resistance training program, which included a 35-minute

DVD to assist home care aides to deliver the program.30,31

The exercise intervention in King et al’s study32 used

exercises that optimized independence, incorporating repe-

titive functional ADLs. Parsons et al33 used a similar

exercise intervention, again with the aim of optimizing

independence and improving functional ability by incor-

porating individualized activities, 62% of the support plans

described included these activities with their participants

compared to 15% for the control group (ie, usual care).

Stevens-Lapsley et al34 utilized a progressive multicom-

ponent physical therapy intervention for 60 days to improve

functional mobility for older adults who had just left hospi-

tal. Tuntland et al35 trialed a reablement intervention, which

was individualized for each participant. The exercise pro-

grams typically included indoor or outdoor walking, climb-

ing stairs, transferring, engaging in strength and balance

training, and improving fine motor skills. Similar to the

LiFE program utilized by Burton et al,28 many of the

exercises were incorporated into ADLs. In a further study

by Saeterbakken et al,37 they conducted a 10-week fully-

supervised strength training intervention which was deliv-

ered twice a week to participants.

Other studies

The other eight studies that were not RCTs included 462

participants, with an average age of 80.5 (±3.0) ranging

from 76.8–83.8 years and included an average of 74.8%

females. Table 4 presents a summary of the included

studies that are not RCTs and Table 5 the interventions

implemented. Bamgbase and Dearmon38 reported deliver-

ing a 6-month individualized home exercise program with

no other detail, and the main aim was preventing falls by

using a multi-factorial intervention.

Burton et al39 conducted a feasibility study utilizing the

LiFE program (previously described) to determine whether

this intervention type could be delivered more broadly

within a restorative care service. In a more recent study,

Burton et al44 conducted a feasibility study that explored

whether community care support workers who are non-

allied health trained could deliver the LiFE exercise program

to community care clients. It was determined that there were

no adverse events and it was possible for this population to

deliver this falls prevention exercise program.44
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The home care clients in Gallagher et al’s study45

received an individualized home exercise program which

was designed to address clients’ identified impairments

and falls hazards in the home. This study found that the

Missouri Alliance for Home Care tool (MAHC-10) and

interdisciplinary program was effective in identifying and

managing those who had fallen in their home.45

The 6-month intervention delivered by Kwok and

Tong40 was a multicomponent exercise program,

consisting of flexibility, strength, balance, and aerobic

exercises, either delivered by a physiotherapist in

a center or by a care worker in the home. The physiother-

apy-led center-based intervention was found to improve

physical function, quality of life, and fall incidence,

whereas the home-based care worker led program had no

effect on physical function and self-rated health.40

Muramatsu et al41 conducted a motivational enhance-

ment and three chair-bound movements program delivered

Literature search
databases:

Duplicates removed within database
databases:

All articles combined into one spread sheet and
duplicates removed (N=1679)

Accepted
articles screened on the basis of title

included (N=413)
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reasons for exclusion:
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not exercise intervention (N=496)

not home care (N=208)
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Protocol paper/systematic review (N=79)
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reasons for exclusion:
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Protocol paper/systematic review (N=5)
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reasons for exclusion:
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Figure 1 Flow chart of study selection.
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by home care aides for their clients over a 4-month interven-

tion. Results showed a significant improvement in physical

fitness, self-rated health, pain interference, Short Physical

Performance Battery (SPPB) total score, SPPB balance

tests, and fear of falling.41 Park and Chodzko-Zajko42 also

conducted a 4-month intervention called “Healthy moves for

aging well” which incorporated a physical activity interven-

tion with a lifestyle behavior change counseling method

called Brief Negotiation. The activity portion of the interven-

tion was the same as that used by Muramatsu et al.41 Arm

curl was the only functional ability outcome that reported

improvement between pre- and post-testing (p=0.021).42

Henwood et al’s43 Active@Home 18-week program

included weight bearing and balance exercises and was

tailored to the level of the participant. The exercise pro-

gram was delivered by home care support workers, with at

least 10 minutes of their service time spent monitoring the

exercises.43 Significant improvement was found for func-

tional capacity as measured by the SPPB and a 19%

reduction in participants classified as frail.43

Outcome measures
RCTs

There was a variety of outcome measures utilized by the

included studies. The main physical test utilized by five of

the RCTs was the TUG test.28–30,32,35 Unfortunately

Danilovich et al30 could only provide medians and inter-

quartile ranges rather than means and SDs for the TUG,

and only the intervention phase data of Burton et al’s28

study were included to provide similarity with the other

studies included which assessed the post-intervention per-

iod. Four of the RCTs28,33,37,48 used the sit-to-stand five

times test and these data have been included in a meta-

analysis.

Two RCTs33,34 utilized SPPB but unfortunately, after

many emails, the authors were unable to obtain the data

required for the Stevens-Lapsley et al34 study. Therefore,

no meta-analysis could be conducted. The grip strength

test30,35 and gait speed/walking tests were used in two

RCTs each respectively.30,34 The data from the Stevens-

Lapsley et al34 study were not available, however, Tinetti

et al’s study which was included in the previous systematic

review, measured walking speeds and was included in the

meta-analysis.

Other studies

The SPPB test was used in two of the non-RCT studies38,43

and five of these studies also collected data onT
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falls,38,40,41,43,45 as did Renehan et al36 in their RCT. Other

physical performance measures used by single studies

included functional reach, sit-to-stand one time, tandem

walk (including tandem walk errors), and the six minute

walk test. Health-related quality of life was measured using

the SF-36, SF-12, EQ5D, AQol-8D, and the COOP/Wonka.

Falls related assessments included the falls efficacy scale,

activity-specific balance scale, the Falls Risk for the Older

Person living in the Community and the MAHC-10 falls

assessment tool.

Dropout and adherence to exercise

interventions
Participant withdrawal rates ranged from 3.9%–33 23.3%,37

with an average dropout rate of 13.5% (±7.0). Adherence

rates were reported in seven of the studies.28,29,37,38,41,43,44

Bamgbade and Dearmon38 stated 17% (n=5) of their parti-

cipants performed the exercises as instructed over the 2

months. In Burton et al’s28,29 RCT studies, the intervention

group reported completing the activities 4.9 times/week

during the intervention period (8 weeks) and 4.1 times/

week across the 6-month study, and the control group 4.4

times/week during the intervention (8 weeks) and 3.7 times/

week across the 6 months. In the 8-week study, adherence

to exercise interventions delivered by community care sup-

port workers was reported at 4.9 (±2.2) times per week.44

Henwood et al43 reported adherence of 5.1 (±0.6) sessions

per week across the 18-week intervention and Saeterbakken

et al37 noted 84% adherence in the 10-week intervention.

Muramatsu et al41 reported half of their participants had

completed 5–7 days training each week at the end of the

intervention (4 months), 32% (n=16) 2–7 days/week at the

end, 16% “low“ (“low“ not described) and 2% did not do

any of the exercises.

Quality of the studies
In general, the quality of the ten RCT studies was rated

“medium” to “high”, suggesting low risk of bias.

Assessment details for potential bias in each study is

presented in Table 6. The two Burton et al28,29 studies

and Saeterbakkan et al's study37 did not blind their parti-

cipants, assessors or those delivering the intervention (ie,

care managers) and were therefore deemed to be high risk

for blinding. Allocation concealment was unclear for five

of the studies and some were deemed not free of bias by

the reviewers due to uneven or small sample size groups.

Sequence generation and incomplete outcome data

appeared to be well described and were at low risk of

bias for the majority of studies.

Similar to the RCTs, the quality of the eight other

studies was between ++ and + on the assessments, where

it was deemed that most had satisfied the criteria for

internal and external validity. It must be noted however,

that all but one study did not have a comparison group,

which meant a number of criteria were consequently not

reported. Table 7 presents the assessment of quality for the

non-RCT studies included in the review.

Effectiveness of intervention programs
Results from seven of the RCTs were included in the meta-

analyses.28,30,32,33,35,37,48,49 Two authors responded to data

requests30,35 and their data have been included in the meta-

analysis, one other author responded but did not provide

their data.34

Table 6 Randomized controlled trial (RCT) – assessment of risk of bias of RCTs

Study Sequence
generation

Allocation
concealment

Blinding Incomplete
outcome data

Selective out-
come reporting

Free of
other bias

Burton et al,28 + + - + + ?

Burton et al,29 + + - + + ?

Danilovich et al,30 + ? + + ? -

Danilovich et al,31 + ? + + ? -

King et al,32 + ? + + + ?

Parsons et al,33 ? ? + + + -

Stevens-Lapsley et al,34 + ? + + + -

Tuntland et al,35 + + ? + + -

Saeterbakken et al,37 + + - - ? -

Renehan et al,36 + + + + - -
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Figures 2–5 present the data in forest plots for the TUG, sit-

to-stand five time, grip strength, and walking speed respec-

tively. Heterogeneity for TUG (I2=62%) and sit-to-stand five

times (I2=65%) was high. The grip strength andwalking speed

(meters per second) analyses had no heterogeneity (I2=0). Sit-

to-stand five times was also analyzed in subgroups because

there appeared to be two samples that had better function28,48

and two poorer function.33,37 The difference between those

with better function and those with poorer function was sig-

nificant (χ2=4.05, df=1 (p=0.04), I2=75.3%). However, hetero-

geneity was high and there was no significant improvement

overall between the intervention and control groups for sit-to-

stand five times across the four studies.Walking speed was the

only test which reported an overall significant (MD: 0.02,

p<0.001) difference. In this case, it favored the usual care (ie,

control) group in Tinetti et al's49 study. TUG, sit-to-stand five

times, and grip strength showed no statistically significant

difference between the groups for these tests.

Discussion
This systematic review identified a further 18 studies, since the

previous systematic review was published,22 which examined

the effectiveness of physical activity/exercise interventions for

older adults receiving home care services. Previously there

were no studies included from Australia, however, in the last

6 years, six studies have been conducted, providing evidence

for Australian home care agencies and national and state

governments who fund these services. Disappointingly, we

found no published studies from a number of large countries

who provide home care services to older adults such as the

United Kingdom, European countries (ie, the Netherlands,

Ireland, Germany), and Scandinavia (other than Norway),

and no studies from low to middle income countries.

Lack of consistency in methodology and measures has

limited the potential to conduct meaningful meta-analyses in

this area. Of the four outcomes that were analyzed by meta-

analysis, only walking speed changed significantly between

the intervention and control groups. On this occasion, the

control group demonstrated faster walking speeds than the

intervention group. This was predominantly due to Tinetti

et al’s49 study, which reported a faster walking speed (m/s)

for the usual care group at 6 months than the intervention

group. However, walking speeds were found to be the same

for each group at 12 months, which was 6 months post-

intervention.49 Tinetti et al49 did note that the intervention

group was significantly more likely to be using a walking

stick than the control group at the end of the 6-month inter-

vention. The intervention group also had more visits fromT
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home health aides, which perhaps meant they did not do as

much physically in their daily activities.49 This may have

contributed to the intervention group improving at a slower

rate than the usual care group that received fewer visits from

their aides and needed to do more of their own chores such as

cleaning and cooking.49

The other three measures tested in the meta-analysis

(TUG, sit-to-stand five times, and grip strength), showed no

significant difference between the groups overall. For the

TUG meta-analysis only three studies were included, two

with small sample sizes (ie, under 100) and one with a total

sample size of 157; heterogeneity was high and there was

Figure 2 Timed Up and Go.

Figure 3 Sit-to-stand five times.

Figure 4 Grip strength.

Figure 5 Walking speed.
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little difference between the intervention and control groups

at post-testing, except for Burton et al,28 whose study

appeared to have greater emphasis on the exercise interven-

tion. Similar results were found for the sit-to-stand five times

test where Burton et al28 and Vestergard et al48 both reported

significant improvements, compared to the other two

studies,33,37 and showed a significant difference in the sub-

group meta-analysis. Parson et al33 also had a considerably

larger sample than the other three studies, which meant

greater weighting of their results within the overall meta-

analysis, similar to the TUG. This also occurred for walking

speed where Tinetti et al49 reported the control group experi-

encing significant improvements compared to the interven-

tion group, and their total sample size was 280 compared to

Danilovich et al,30 with 32 participants. It must be noted

however, that individual RCTs reported significant improve-

ment and six of the eight non-RCT studies also reported

significant improvements in physical function tests between

pre- and post-testing.39–43,45 This gives a positive indication

of an effect and indicates that additional, high quality RCTs

with larger samples sizes are required to determine the true

effect of the interventions.

Five of the eight RCTstudies30,32,33,35,48 did not report on

adherence to the exercise program section of their interven-

tion. Previous research of older adults receiving home care

services has reported this population often does not enjoy

structured exercise.50 They also reported feeling too old to

exercise or being in too much pain as the major reasons for

not wanting to be active or exercise.21,50 The research is well

established for exercise/physical activity improving function

and disability,9,16 yet a vulnerable group, such as those

receiving home care services, may not understand its impor-

tance and may not have participated in the exercises as often

as recommended. Future research looking at physical activ-

ity/exercise with this population should report adherence in

order to determine whether the intervention needs improving

(ie, increased loads) or whether adherence was inadequate. It

is also recommended that where possible, RCTs include

a comprehensive process evaluation to improve understand-

ing of factors influencing outcomes positively or negatively,

particularly for exercise interventions.

Also of note, was that only four of the studies37,40,42,43

appeared to be specifically about delivering an exercise inter-

vention. The other 14 studies included other intervention stra-

tegies as well as exercise, such as education, home safety

assessments, medication reviews, and home help. Including

a number of strategies within an intervention may mean the

focus on exercise or physical activity is reduced and therefore

the clients’ functional ability, strength, balance or mobility

does not improve as much as anticipated. It may therefore be

more beneficial to ensure older people receiving home care

services are not being recommended toomany interventions at

one time. Having an emphasis on selecting one or a small

number of targeted interventions initially (with one of these

being exercise), and doing this using a collaborative, person-

centered approach with the older person may show more

positive outcomes.51

The interventions were also delivered by people with

a variety of levels of formal training, ranging from allied health

staff (ie, physiotherapists, occupational therapists, and regis-

tered nurses) delivering the whole intervention, health profes-

sionals mentoring non-health professionals, and those without

formal tertiary qualifications, such as home care workers or

aides assessing and delivering participants independently.

Health professionals delivering physical activity interventions

has substantial cost implications compared to non-health

trained professionals, whichmay be a reasonwhy some studies

have more recently attempted to train and utilize home care

staff instead. Further RCTs are required to show whether non-

allied health trained home care staff can effectively deliver

physical activity interventions to improve physical function for

their clients. This also raises the need for economic evaluations

to be undertaken with these types of programs that have been

shown to be effective, because it may also mean a reduction in

the costs of home care. If this occurred it may be viewed as an

investment rather than a cost to society.

Strengths and limitations
The strength of the review is that a systematic metho-

dology was implemented to identify studies relevant to

the area, that the quality of the RCTs within the review

was assessed, and several meta-analyses were able to be

conducted in this updated review. There are however

some limitations. Although a number of large databases

were searched, there is always the possibility that rele-

vant papers may not have been included. Because the

search only included peer-reviewed publications, there is

always the chance that publication bias may have

occurred because of unpublished and grey literature, or

organizational reports being excluded. Language bias

may also have resulted because only studies published

in English were accepted.

Conclusion
This systematic review updated the evidence on the effective-

ness of physical activity programs for older people receiving
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home care services. Although limited research is available, as

evident from this review, there is absolutely none from the low

middle income country context where nearly 70% of the

world’s old reside. Many of the studies reported significant

improvements for the intervention group, particularly the sin-

gle-group pre-, post-test studies. However, there is little evi-

dence within the meta-analyses that current exercise trials are

effective and none of the included studies conducted an eco-

nomic evaluation, which should be considered in future stu-

dies. Greater emphasis is needed on delivering exercise as

a single intervention rather than as part of a multi-factorial

intervention for this population. Conducting a comprehensive

process evaluation that includes adherence to the exercise

intervention and how it is associated with its effectiveness is

essential and recommended for future studies.
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