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Abstract 

Background:  Physical rehabilitation is often prescribed immediately following a neurological event or a neurologi-
cal diagnosis. However, many individuals require physical rehabilitation after hospital discharge. The purpose of this 
scoping review was to determine the amount of physical rehabilitation that individuals living in the community with 
neurological conditions receive to understand current global practices and assess gaps in research and service use.

Methods:  This scoping review included observational studies that 1) involved adults living with a neurological condi-
tion, and 2) quantified the amount of rehabilitation being received in the community or outpatient hospital setting. 
Only literature published in English was considered. MEDLINE, EMBASE, AMED, CINAHL, Cochrane Library, and PEDro 
databases were searched from inception. Two independent reviewers screened titles and abstracts, followed by full 
texts, and data extraction. Mean annual hours of rehabilitation was estimated based on the amount of rehabilitation 
reported in the included studies.

Results:  Overall, 18 studies were included after screen 14,698 articles. The estimated mean annual hours of rehabilita-
tion varied greatly (4.9 to 155.1 h), with individuals with spinal cord injury and stroke receiving the greatest number 
of hours. Participants typically received more physical therapy than occupational therapy (difference range: 1 to 22 h/
year). Lastly, only one study included individuals with progressive neurological conditions, highlighting a research gap.

Discussion:  The amount of rehabilitation received by individuals with neurological conditions living in the commu-
nity varies greatly. With such a wide range of time spent in rehabilitation, it is likely that the amount of rehabilitation 
being received by most individuals in the community is insufficient to improve function and quality of life. Future 
work should identify the barriers to accessing rehabilitation resources in the community and how much rehabilitation 
is needed to observe functional improvements.
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Background
Physical rehabilitation, such as physical and occupation 
therapy, is commonly prescribed following the diagno-
sis of a neurological condition or the occurrence of a 

neurological event. The goal of physical rehabilitation 
is to optimize physical functioning so people can con-
tinue to complete tasks that are important to them, 
as independently and safety as possible. More specifi-
cally, physical therapy typically views movement on 
a continuum while considering the physical, patho-
logical, social, and psychological aspects [1]. Com-
mon therapeutic activities include transfer and gait 
training, strength exercises, and balance training [2]. 
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Conversely, occupational therapy focuses on improv-
ing independence with activities of daily living using 
an approach that incorporates both physical and men-
tal health [3]. The practice of occupational therapy 
involves tasks such as prescribing adaptive equipment, 
optimizing activities of daily living, and practicing fine 
motor tasks. Common tasks performed in occupational 
therapy may include problem solving, reaching to grasp 
a cup, and minimizing stimulation in public spaces. 
Despite approximately 0.5–2  h per day being spent 
on physical rehabilitation during inpatient rehabilita-
tion [4–6], persistent physical impairments in neuro-
logical populations are often present long-term such 
as spasticity, pain, muscle weakness, and fatigue [7–9]. 
Accordingly, many individuals require ongoing physical 
rehabilitation after discharge from inpatient rehabilita-
tion hospitals.

Quality of life – which may be one of the most impor-
tant self-perceived measure of function – has been 
shown to improve with access to physical rehabilita-
tion in the community setting [10]. The community 
setting can be operationalized as visiting an outpatient 
clinic, a community centre, or being visited in-home by 
a healthcare practitioner. Outpatient clinic use is more 
common than receiving services in-home [11]. Better-
ment in many of these functional domains can impact 
quality of life [12, 13], therefore highlighting the ben-
efits of physical rehabilitation for individuals living with 
neurological conditions in the community. Outpatient 
programs have been shown to results in a manifold of 
improvements to functional independence, balance, 
and mobility [14–16].

Individuals with long-term neurological conditions 
have qualitatively reported that their physical rehabili-
tative needs are not met [17]. However, to our knowl-
edge, no review has evaluated how much time is spent 
in physical rehabilitation following chronic neuro-
logical impairment, to better understand this gap in 
care quantitatively. It is important to understand cur-
rent global practices to first gauge the current norms 
in the field of neurological rehabilitation. By assessing 
this data, we can then work towards determining the 
optimal time needed to improve physical function and 
provide recommendations for insurance companies or 
hospitals and direct future research studies and pro-
grams. Therefore, the purpose of this scoping review 
was to identify and describe studies that character-
ize the amount of outpatient or community physical 
rehabilitation received by those living with neurologi-
cal conditions. The goal of this work is to inform future 
guidelines for community rehabilitation and provide a 

baseline amount of therapy for interventions targeting 
these populations.

Methods
Search strategy
This scoping review was conducted according to the 
guidelines presented in the PRISMA Extension for 
Scoping Reviews [18]. A protocol paper has been previ-
ously submitted for the present scoping review (Saumur 
et al., submitted). In brief, following a search of review 
registries to determine no similar review is currently 
in progress, an initial search strategy was developed in 
MEDLINE (Additional file  1) with the assistance of a 
research librarian surrounding the concepts of ‘Reha-
bilitation’, ‘Neurological Populations’, and ‘Time Factors’. 
The search strategy was then translated for application 
in Ovid Embase, Ovid Allied and Complementary Med-
icine (AMED), EBSCO Cumulative Index to Nursing 
and Allied Health Literature (CINAHL), and Scopus. 
The searches for journal articles in all databases were 
conducted on December 17th, 2020.

Study selection & screening
Articles were uploaded to Covidence (Covidence, Vic-
toria, Australia) where they were initially deduplicated. 
Articles were then screened for eligibility. Articles were 
included if they met the following criteria: 1) adults 
18 years of age or older; 2) living in the community with a 
neurological condition defined as traumatic brain injury, 
multiple sclerosis, spinal cord injury, stroke, and Par-
kinson’s disease [19, 20]; 3) used an observational study 
design, 4) reported the amount of rehabilitation received; 
5) published in English; and 6) have abstract and full text 
available in a peer-reviewed journal. Experimental stud-
ies, systematic/scoping reviews, and gray literature such 
as newspaper articles, reports, and dissertations were not 
included.

Two reviewers independently reviewed all dedupli-
cated titles and abstracts to determine which articles to 
include for full text screening. If consensus could not 
be achieved between the two reviewers, the other team 
members were consulted to determine the article’s eligi-
bility. During full text screening, two reviewers indepen-
dently assessed the potential articles for their eligibility. If 
the article was not included, a reason was provided based 
on the inclusion criteria. The same procedures as title 
and abstract screening were used in the event of reviewer 
disagreement. Once full texts were selected for study 
inclusion, backwards citation tracking was conducted to 
consult the references of included studies for additional 
articles.
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Data extraction & analysis
Following full text screening, data extraction was per-
formed based on a standardized, piloted extraction form 
developed by the research team. Data extracted included: 
year and country published in; study design and objec-
tives; population and patient demographics included in 
the article; method of data collection; time spent in reha-
bilitation; and type of rehabilitation. The two primary 
reviewers independently extracted the data for each study 
and an additional team member cross-referenced the two 
data extraction forms with the included journal article. 
The collected data were then summarized using descrip-
tive statistics (mean and standard deviation or median 
and interquartile range, accordingly) and presented in 
tabular and graphical forms. Annual time spent in reha-
bilitation was estimated in hours for each study based 
on the information provided. One hour was allocated 
for each session in the event that number of sessions was 
reported based on previous research, which has shown 
that 1 session is approximately 1h on average [21].

Results
Included studies
A PRISMA diagram outlining the screening process 
can be found in Fig. 1. In brief, following deduplication, 
14,698 articles were initially assessed for eligibility. Fol-
lowing title and abstract screening, 88 articles were 
selected for full text review. Of these 88 articles, 18 
were included in this review. The main reasons for arti-
cles being excluded were due to the outcomes reported 
(58.6%, e.g., no mention of time spent in rehabilitation); 
study design (12.9%, e.g., experimental design); and 
poster or conference abstract (10.0%).

Study Demographics
Table 1 outlines the main objectives, study design, and par-
ticipant demographics of the included studies. Most studies 
were conducted in the United States (n = 6) or the United 
Kingdom (n = 4). No research was found prior to 1990 in 
the literature, with an incremental increase in the presence 
of these studies over the last three decades (Fig. 2).

Fig. 1  PRISMA diagram
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The most commonly used data collection tools to eval-
uate the amount of time in physical rehabilitation were 
questionnaires, interviews, and surveys (n = 6); medical 
charts or electronic patient record (n = 5); health claims 
data (n = 3). Some studies used a variety of methods to 
gather this information (n = 2), or custom data collection 
sheets (n = 2) were also implemented in some studies.

Stroke was by far the most common condition studied 
(n = 13), with SCI (n = 2), TBI (n = 2), and multiple long-
term neurological conditions (n = 1) also being evaluated. 
Chronicity of the condition varied from immediately 
following hospital discharge until 40  years post-injury. 
Half of the studies distinguished between occupational 
and physical therapy (n = 9), and the rest of the studies 
grouped all types of physical rehabilitation (n = 9).

Time spent in rehabilitation
The estimated mean annual hours spent in rehabilitation 
ranged from 4.9 h in mild TBI [22] to 155.1 h in chronic 
stroke [23] (Table 2). On average, SCI and stroke received 
the most hours of rehabilitation (Fig. 3). In general, partic-
ipants received more physical therapy than occupational 
therapy, regardless of condition (9 of 10 studies; Fig.  4). 
Regarding location of services, two of four studies found 
that patients utilized more in-home services compared 
to outpatient services [24, 25], whereas two studies found 
that more time was spent in outpatient services [23, 26].

Discussion
The purpose of this study was to identify and describe 
studies that characterize the amount of outpatient or 
community physical rehabilitation received by those 

living with neurological conditions. We found that the 
amount of physical rehabilitation received by individu-
als with neurological conditions living in the community 
varied greatly. Those with spinal cord injury and stroke 
received a greater number of hours on average regard-
less of service and the majority of studies were conducted 
within the first year following injury. In general, however, 
more time was spent in physical therapy than occupa-
tional therapy.

The first main finding in this study was that individuals 
who experienced a spinal cord injury or stroke received 
a greater number of rehabilitation hours while living in 
the community compared to other populations. Reasons 
why these populations would receive more rehabilitation 
than other populations, such as traumatic brain injury 
are unclear; however, it does not appear to be linked 
with severity of injury as Homaifer and colleagues (2009) 
reported that the amount of rehabilitation received by 
those with mild traumatic brain injury was greater than 
those with moderate/severe injury beyond 10 years post-
injury [22]. These findings may suggest that severity of 
impairment is not a key factor in service use for those 
living in the community; however, studies that directly 
compare functional severity with service use are needed.

A second main finding of this review was that the 
vast majority of studies reported increased hours spent 
in physical therapy compared to occupational therapy 
(ranging between 1 and 22 annual hours difference in 
those studies which reported greater physical therapy 
use). There are a few potential reasons for the finding. 
Firstly, there are approximately 37% more registered 
physical therapists than occupational therapists [27]. 
The availability of staff and resources likely explains this 

Fig. 2  Year studies were published



Page 5 of 12Saumur et al. BMC Health Services Research          (2022) 22:349 	

Ta
bl

e 
1 

G
en

er
al

 s
tu

dy
 in

fo
rm

at
io

n 
so

rt
ed

 a
lp

ha
be

tic
al

ly

Ci
ta

tio
n

O
bj

ec
tiv

e
D

es
ig

n
D

at
a 

Co
lle

ct
io

n 
To

ol
Po

pu
la

tio
n

Ch
ro

ni
ci

ty

Ba
ck

us
 e

t a
l. 

(2
01

3)
 [3

9]
To

 e
xa

m
in

e 
th

e 
ty

pe
s 

an
d 

am
ou

nt
s 

of
 s

er
vi

ce
s 

pr
ov

id
ed

 
to

 s
tu

dy
 p

ar
tic

ip
an

ts
 d

ur
in

g 
th

e 
fir

st
 y

ea
r a

ft
er

 S
C

I, 
in

cl
ud

in
g 

du
rin

g 
in

pa
tie

nt
 re

ha
bi

lit
at

io
n 

an
d 

po
st

-d
is

ch
ar

ge
 a

nd
 th

e 
de

gr
ee

 to
 w

hi
ch

 th
es

e 
se

rv
ic

es
 

ar
e 

as
so

ci
at

ed
 w

ith
 fu

nc
tio

na
l 

ou
tc

om
es

, s
oc

ia
l i

nt
eg

ra
tio

n,
 

an
d 

qu
al

ity
 o

f l
ife

 1
 y

ea
r a

ft
er

 
SC

I

Pr
os

pe
ct

iv
e,

 o
bs

er
va

tio
na

l 
co

ho
rt

, l
on

gi
tu

di
na

l, 
m

ul
ti-

ce
nt

re

Ph
on

e 
in

te
rv

ie
w

Sp
in

al
 C

or
d 

In
ju

ry
U

p 
to

 o
ne

 y
ea

r p
os

t i
nj

ur
y

Fr
eb

ur
ge

r e
t a

l. 
(2

01
8)

 [2
5]

To
 d

et
er

m
in

e 
w

he
th

er
 re

ce
ip

t 
of

 th
er

ap
y 

an
d 

nu
m

be
r 

an
d 

tim
in

g 
of

 th
er

ap
y 

vi
si

ts
 

de
cr

ea
se

d 
ho

sp
ita

l r
ea

dm
is

-
si

on
 ri

sk
 in

 s
tr

ok
e 

su
rv

iv
or

s 
di

sc
ha

rg
ed

 h
om

e

Re
tr

os
pe

ct
iv

e,
 c

oh
or

t a
na

ly
si

s
H

ea
lth

 C
la

im
s 

da
ta

St
ro

ke
30

 d
ay

s 
po

st
-h

os
pi

ta
l d

is
ch

ar
ge

Fr
eb

ur
ge

r e
t a

l. 
(2

01
8)

 [2
4]

To
 id

en
tif

y 
pr

ed
ic

to
rs

 o
f t

he
ra

-
pi

st
 u

se
 (a

ny
 u

se
, c

on
tin

ui
ty

 
of

 c
ar

e,
 ti

m
in

g 
of

 c
ar

e)
 in

 th
e 

ac
ut

e 
ca

re
 h

os
pi

ta
l a

nd
 c

om
-

m
un

ity
 (h

om
e 

or
 o

ut
pa

tie
nt

) 
fo

r p
at

ie
nt

s 
di

sc
ha

rg
ed

 h
om

e 
af

te
r s

tr
ok

e

Re
tr

os
pe

ct
iv

e,
 c

oh
or

t a
na

ly
si

s
H

ea
lth

 C
la

im
s 

da
ta

 &
 h

os
pi

ta
l 

da
ta

ba
se

s
St

ro
ke

30
 d

ay
s 

po
st

-h
os

pi
ta

l d
is

ch
ar

ge

G
ed

de
s 

et
 a

l. 
(2

00
1)

 [4
0]

To
 d

es
cr

ib
e 

an
d 

co
m

pa
re

 s
ix

 
co

m
m

un
ity

 s
er

vi
ce

s 
pr

ov
id

in
g 

co
or

di
na

te
d,

 m
ul

tid
is

ci
pl

in
ar

y 
re

ha
bi

lit
at

io
n 

to
 p

eo
pl

e 
w

ith
 

st
ro

ke

Pr
os

pe
ct

iv
e,

 d
es

cr
ip

tiv
e 

st
ud

y
Co

lle
ct

ed
 b

y 
a 

te
am

 b
as

ed
 o

n 
a 

de
si

gn
ed

 p
ro

to
co

l
St

ro
ke

Fr
om

 1
.7

 to
 2

5.
3 

w
ee

ks
 p

os
t-

st
ro

ke

G
la

dm
an

 e
t a

l. 
(1

99
1)

 [2
3]

To
 s

ur
ve

y 
th

e 
ro

ut
in

e 
pr

ov
is

io
n 

of
 P

T 
an

d 
O

T 
in

 o
ut

pa
tie

nt
 a

nd
 

da
y 

ho
sp

ita
ls

 in
 N

ot
tin

gh
am

Lo
ng

itu
di

na
l s

tu
dy

, c
ro

ss
-s

ec
-

tio
na

l s
ur

ve
y,

 a
nd

 o
bs

er
va

tio
na

l 
st

ud
y

Re
co

rd
s 

fro
m

 o
ut

pa
tie

nt
 

de
pa

rt
m

en
ts

 a
nd

 d
ay

 h
os

pi
ta

ls
, 

su
rv

ey
 o

f P
Ts

 a
nd

 O
Ts

, o
bs

er
ve

r 
du

rin
g 

Rx

St
ro

ke
Fr

om
 1

 to
 6

1 
da

ys
 p

os
t-

in
pa

tie
nt

 
di

sc
ha

rg
e

G
re

en
 e

t a
l. 

(1
99

9)
 [2

]
To

 a
 s

ur
ve

y 
th

e 
de

m
an

d 
fo

r 
ph

ys
io

th
er

ap
y 

fo
r l

on
ge

r-
te

rm
 s

tr
ok

e-
re

la
te

d 
m

ob
ili

ty
 

pr
ob

le
m

s 
w

ith
in

 th
e 

co
nt

ex
t o

f 
an

 e
st

ab
lis

he
d 

an
d 

co
m

pr
eh

en
-

si
ve

, c
om

m
un

ity
 p

hy
si

ot
he

ra
py

 
se

rv
ic

e

C
ro

ss
-s

ec
tio

na
l

Su
rv

ey
St

ro
ke

 >
 1

 y
ea

r p
os

t-
st

ro
ke

 w
ith

 m
ob

il-
ity

 p
ro

bl
em

s



Page 6 of 12Saumur et al. BMC Health Services Research          (2022) 22:349 

Ta
bl

e 
1 

(c
on

tin
ue

d)

Ci
ta

tio
n

O
bj

ec
tiv

e
D

es
ig

n
D

at
a 

Co
lle

ct
io

n 
To

ol
Po

pu
la

tio
n

Ch
ro

ni
ci

ty

G
rim

le
y 

et
 a

l. 
(2

02
0)

 [4
1]

Th
e 

ai
m

s 
of

 th
is

 s
tu

dy
 w

er
e 

to
 d

es
cr

ib
e 

cu
rr

en
t p

at
te

rn
s 

an
d 

do
se

 o
f r

eh
ab

ili
ta

tio
n 

re
ce

iv
ed

 in
 v

ar
io

us
 s

er
vi

ce
 

co
nfi

gu
ra

tio
ns

 a
nd

 s
et

tin
gs

 in
 

Q
ue

en
sl

an
d,

 A
us

tr
al

ia
, o

ve
r t

he
 

fir
st

 s
ix

 m
on

th
s 

af
te

r s
tr

ok
e 

an
d 

to
 e

xa
m

in
e 

w
he

th
er

 s
et

tin
g 

of
 re

ha
bi

lit
at

io
n 

is
 a

ss
o-

 c
ia

te
d 

w
ith

 d
iff

er
en

ce
s 

in
 fu

nc
tio

na
l 

im
pr

ov
em

en
t

Pr
os

pe
ct

iv
e,

 o
bs

er
va

tio
na

l 
co

ho
rt

, m
ul

ti-
si

te
M

ed
ic

al
 R

ec
or

ds
St

ro
ke

U
nt

il 
6 

m
on

th
s 

po
st

-s
tr

ok
e

H
od

gk
in

so
n 

et
 a

l. 
(2

00
0)

 [3
8]

To
 d

oc
um

en
t s

er
vi

ce
 u

til
iz

at
io

n 
by

 p
eo

pl
e 

w
ith

 tr
au

m
at

ic
 b

ra
in

 
in

ju
ry

 a
t d

iff
er

en
t t

im
es

 p
os

tin
-

ju
ry

 a
nd

 to
 id

en
tif

y 
fa

ct
or

s 
th

at
 

pr
ed

ic
t s

er
vi

ce
 u

se

C
ro

ss
-s

ec
tio

na
l

Q
ue

st
io

nn
ai

re
Tr

au
m

at
ic

 B
ra

in
 In

ju
ry

6 
m

on
th

s 
to

 1
7 

ye
ar

s

H
om

ai
fa

r e
t a

l. 
(2

00
9)

 [2
2]

To
 d

es
cr

ib
e 

he
al

th
ca

re
 u

til
iz

a-
tio

n 
an

d 
co

st
 fo

r v
et

er
an

s 
w

ith
 

TB
I 4

 to
 4

0 
ye

ar
s 

po
st

in
ju

ry
, 

ta
ki

ng
 in

to
 a

cc
ou

nt
 a

ge
, y

ea
rs

 
si

nc
e 

in
ju

ry
, a

nd
 s

ev
er

ity
 o

f T
BI

C
ro

ss
-s

ec
tio

na
l

El
ec

tr
on

ic
 p

at
ie

nt
 re

co
rd

s
Tr

au
m

at
ic

 B
ra

in
 In

ju
ry

4 
to

 4
0 

ye
ar

s 
(Y

ea
rs

 s
in

ce
 in

ju
ry

: 
To

ta
l s

am
pl

e:
 1

8.
4 

(1
5.

0)
 ±

 1
2.

2;
 

m
ild

: 1
9.

7 
(1

7.
0)

 ±
 1

0.
9;

 m
od

/
se

ve
re

: 1
8.

0 
(1

3.
0)

 ±
 1

2.
7)

H
ua

ng
 e

t a
l. 

(2
00

9)
 [4

2]
To

 in
ve

st
ig

at
e 

th
e 

im
pa

ct
 

of
 b

ot
h 

tim
in

g 
an

d 
do

se
 o

f 
re

ha
bi

lit
at

io
n 

de
liv

er
y 

on
 th

e 
fu

nc
tio

na
l r

ec
ov

er
y 

of
 s

tr
ok

e 
pa

tie
nt

s

Re
tr

os
pe

ct
iv

e 
co

ho
rt

M
ed

ic
al

 c
ha

rt
 re

vi
ew

St
ro

ke
Fr

om
 1

 to
 1

2 
m

on
th

s 
po

st
-s

tr
ok

e

Ja
ck

so
n 

et
 a

l. 
(2

01
4)

 [2
6]

To
 d

et
er

m
in

e 
th

e 
co

st
 o

f d
if-

fe
re

nt
 c

om
po

ne
nt

s 
of

 th
es

e 
se

rv
ic

es
 (r

eh
ab

, s
oc

ia
l s

up
po

rt
, 

eq
ui

pm
en

t p
ro

vi
si

on
) d

ur
in

g 
th

e 
fir

st
 a

nd
 s

ec
on

d 
si

x-
m

on
th

 
pe

rio
d 

fo
llo

w
in

g 
di

sc
ha

rg
e

Pr
os

pe
ct

iv
e 

lo
ng

itu
di

na
l c

oh
or

t
Q

ue
st

io
ns

 w
ith

 fo
llo

w
-u

p 
ph

on
e 

in
te

rv
ie

w
Lo

ng
-t

er
m

 n
eu

ro
lo

gi
ca

l c
on

di
-

tio
n 

(s
tr

ok
e,

 T
BI

, A
BI

, S
C

I m
os

t 
co

m
m

on
)

A
t 6

 a
nd

 1
2 

m
on

th
s 

po
st

-
di

sc
ha

rg
e

Ja
la

yo
nd

ej
a 

et
 a

l. 
(2

01
1)

 [4
3]

To
 e

va
lu

at
e 

a 
m

od
el

 fo
r 

co
m

m
un

ity
 p

ar
tic

ip
at

io
n 

by
 

Th
ai

 s
tr

ok
e 

vi
ct

im
s 

6 
m

on
th

s 
po

st
-s

tr
ok

e

Pr
os

pe
ct

iv
e 

lo
ng

itu
di

na
l c

oh
or

t
Pr

os
pe

ct
iv

e 
m

ed
ic

al
 c

ha
rt

in
g

St
ro

ke
Fr

om
 1

 to
 6

 m
on

th
s 

po
st

-s
tr

ok
e

M
in

et
 e

t a
l. 

(2
02

0)
 [4

4]
To

 in
ve

st
ig

at
e 

th
e 

pr
ed

ic
tiv

e 
va

lu
e 

of
 d

is
ea

se
-r

el
at

ed
 fa

ct
or

s, 
co

nt
ex

tu
al

 fa
ct

or
s, 

an
d 

fu
nc

-
tio

ni
ng

 o
n 

th
e 

us
e 

of
 h

ea
lth

ca
re

 
fo

r 1
 y

ea
r a

ft
er

 s
tr

ok
e

Pr
os

pe
ct

iv
e

El
ec

tr
on

ic
 p

at
ie

nt
 re

co
rd

s, 
st

ru
ct

ur
ed

 in
te

rv
ie

w
s, 

an
d 

as
se

ss
m

en
ts

St
ro

ke
Fr

om
 3

 to
 1

2 
m

on
th

s 
po

st
-s

tr
ok

e



Page 7 of 12Saumur et al. BMC Health Services Research          (2022) 22:349 	

Ta
bl

e 
1 

(c
on

tin
ue

d)

Ci
ta

tio
n

O
bj

ec
tiv

e
D

es
ig

n
D

at
a 

Co
lle

ct
io

n 
To

ol
Po

pu
la

tio
n

Ch
ro

ni
ci

ty

N
go

 e
t a

l
(2

00
9)

 [4
5]

To
 e

xa
m

in
e 

us
e 

of
 p

hy
si

ca
l 

th
er

ap
y 

(P
T)

 a
nd

 o
cc

up
at

io
na

l 
th

er
ap

y 
(O

T)
 a

m
on

g 
M

ed
ic

ar
e 

be
ne

fic
ia

rie
s 

na
tio

nw
id

e 
be

fo
re

 
an

d 
af

te
r t

he
 1

99
7 

Ba
la

nc
ed

 
Bu

dg
et

 A
ct

 (B
BA

), 
w

hi
ch

 in
tr

o-
du

ce
d 

pr
os

pe
ct

iv
e 

pa
ym

en
t f

or
 

re
ha

bi
lit

at
io

n 
se

rv
ic

es

Re
tr

os
pe

ct
iv

e 
ob

se
rv

at
io

na
l

H
ea

lth
 c

la
im

s 
da

ta
St

ro
ke

N
ot

 re
po

rt
ed

Pu
cc

ia
re

lli
 e

t a
l. 

(2
01

8)
 [4

6]
To

 d
es

cr
ib

e 
th

e 
ty

pe
 a

nd
 th

e 
am

ou
nt

 o
f f

or
m

al
 a

nd
 in

fo
rm

al
 

ca
re

 re
ce

iv
ed

 b
y 

st
ro

ke
 s

ur
vi

-
vo

rs
 d

ur
in

g 
th

e 
fir

st
 y

ea
r a

ft
er

 
ho

m
e 

di
sc

ha
rg

e 
an

d 
to

 id
en

tif
y 

th
e 

ba
se

lin
e 

pr
ed

ic
to

rs
 o

f t
he

 
fo

rm
al

 a
nd

 in
fo

rm
al

 c
ar

e 
ne

ed
s 

of
 s

tr
ok

e 
su

rv
iv

or
s

Pr
os

pe
ct

iv
e 

lo
ng

itu
di

na
l o

bs
er

-
va

tio
na

l
Q

ue
st

io
nn

ai
re

 a
dm

in
is

te
re

d 
du

rin
g 

in
te

rv
ie

w
St

ro
ke

Fr
om

 3
 to

 1
2 

m
on

th
s 

po
st

-h
os

pi
-

ta
l d

is
ch

ar
ge

Rh
od

a 
et

 a
l. 

(2
00

9)
 [4

7]
To

 d
et

er
m

in
e 

th
e 

St
ru

ct
ur

e 
an

d 
Pr

oc
es

s 
of

 th
e 

re
ha

bi
lit

at
io

n 
of

 
st

ro
ke

 p
at

ie
nt

s 
at

 C
om

m
un

ity
 

H
ea

lth
 C

en
tr

es
 (C

H
C

s)
 in

 th
e 

W
es

te
rn

 C
ap

e,
 S

ou
th

 A
fri

ca

C
ro

ss
-s

ec
tio

na
l

Pa
tie

nt
 re

gi
st

er
s 

an
d 

th
er

ap
is

ts
’ 

re
co

rd
s

St
ro

ke
U

p 
to

 6
 m

on
th

s 
po

st
-s

tr
ok

e

Th
om

ps
on

 e
t a

l. 
(2

01
9)

 [4
8]

To
 d

et
er

m
in

e 
th

e 
cu

rr
en

t s
ta

te
 

of
 s

tr
ok

e 
re

ha
bi

lit
at

io
n 

pr
ac

tic
e 

w
ith

in
 th

e 
W

el
lin

gt
on

 C
om

-
m

un
ity

 O
ld

er
 A

du
lts

, R
eh

ab
ili

ta
-

tio
n 

an
d 

A
lli

ed
 H

ea
lth

 (W
CO

RA
) 

te
am

Pr
os

pe
ct

iv
e 

co
ho

rt
Th

er
ap

is
t t

ra
ck

in
g 

da
ta

 fo
rm

St
ro

ke
Th

e 
fir

st
 4

 w
ee

ks
 a

nd
 fi

rs
t 

3 
m

on
th

s 
po

st
-h

os
pi

ta
l d

is
ch

ar
ge

W
hi

te
ne

ck
 e

t a
l. 

(2
01

1)
 [4

9]
Ex

am
in

e 
am

ou
nt

 a
nd

 ty
pe

 o
f 

th
er

ap
y 

se
rv

ic
es

 re
ce

iv
ed

 in
 

in
pa

tie
nt

 a
nd

 p
os

t-
di

sc
ha

rg
e 

se
tt

in
gs

 in
 th

e 
fir

st
 y

ea
r a

ft
er

 
sp

in
al

 c
or

d 
in

ju
ry

Pr
os

pe
ct

iv
e 

ob
se

rv
at

io
na

l 
lo

ng
itu

di
na

l c
oh

or
t

Pa
tie

nt
 in

te
rv

ie
w

s
Sp

in
al

 C
or

d 
In

ju
ry

U
p 

to
 o

ne
 y

ea
r p

os
t i

nj
ur

y



Page 8 of 12Saumur et al. BMC Health Services Research          (2022) 22:349 

difference in service utilization in those with neurologi-
cal impairments. In addition, there is some overlap in 
the roles of occupational and physical therapists [28], 

despite these roles being functionally quite distinct. 
For example, both professions may use strengthen-
ing exercises to improve physical function of the hand; 

Fig. 3  Estimated mean annual hours reported for each physical rehabilitation service, separated by neurological condition. Misc Neuro included 
stroke, traumatic brain injury, other acquired brain injury, spinal cord injury, peripheral neuropathy, and progressive long-term neurological 
conditions [26]

Fig. 4  Estimated mean annual hours separated by service type. PT = physical therapy; OT = occupational therapy. Note: some studies compared 
service use in multiple settings (e.g., in-home and outpatient) and thus have been reported twice [23, 25, 26]
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however, the goal to implement these exercises may dif-
ferent (i.e., physical therapy – improve hand strength 
so can hold onto a walker; occupational therapy – 
improve hand strength so can dress oneself ) [29]. How-
ever, many individuals may not know this difference 
between roles, and individuals in the community may 
be inclined to receive whichever service is readily avail-
able to them, regardless of the goal. It is important that 
individuals understand the difference between these 
types of physical rehabilitation so that their appropri-
ate needs can be met. Indeed, therapists have reported 
factors such as lack of professional role clarity and 
restricted multidisciplinary team working as key barri-
ers to providing community-based rehabilitation [30]. 
Taken together, this research highlights the importance 
of role clarity, accessibility, and perceived value as key 
factors influencing the amount of rehabilitation indi-
viduals participate in in the community.

With respect to the location of services, results were 
split with half of the studies finding patients utilized 
more in-home services compared to outpatient services 
[24, 25], whereas half found that more time was spent 

in outpatient services [23, 26]. This contrasts work by 
Godwin et  al., (2011) which has shown that time spent 
in outpatient rehabilitation is more than three times that 
of in-home services. It is worth noting however, that the 
aforementioned study calculated rehabilitation utiliza-
tion based on healthcare costs which likely impacted the 
findings. Furthermore, the utilization of resources availa-
ble in the community likely differs by region and depends 
on features related to access such as distance to the near-
est hospital or the equipment required. Therefore, while 
the location of rehabilitation used in the community may 
vary, a one-size-all approach should not be used when 
comparing patient needs and the resources available.

Despite our findings demonstrating that people with 
neurological diagnoses commonly do receive some physi-
cal rehabilitation after discharge from hospital inpatient 
units, the amount of rehabilitation received is likely 
insufficient. Research indicates many people continue to 
have disability long-term following diagnosis, and evi-
dence shows that failure to access occupational and phys-
ical therapy is associated with continued issues following 
a brain injury [31, 32]. Furthermore, the evidence is clear 

Table 2  Annual time spent in rehabilitation, organized by population

Citation Country Annual time spent in rehabilitation Population

Jackson et al. (2014) [26] UK In-home: PT – 10.7 h; OT – 6.6 h
Outpatient: PT – 28.2 h; OT – 13.9 h

Long-term neurological condition 
(stroke, TBI, ABI, SCI most com-
mon)

Backus et al. (2013) [39] USA Outpatient/day program: PT – 66.5 ± 74 h; OT – 47.7 ± 59.1 h Spinal Cord Injury

Whiteneck et al. (2011) [49] USA Outpatient/day program: PT – 74.7 ± 72.1 h; OT – 57.4 ± 66.2 h Spinal Cord Injury

Freburger et al. (2018) [25] USA In-home: 82.7 h
Outpatient: 62.0 h

Stroke

Freburger et al. (2018) [24] USA In-home: PT – 69.3 h; OT – 47.4 h
Outpatient: PT– 56.0; OT – 54.7 h

Stroke

Geddes et al. (2001) [40] UK In-home: 31.2 ± 25.6 h Stroke

Gladman et al. (1991) [23] UK Day hospital: PT – 48.5 h, OT – 92.7 h
Outpatient: PT – 112.7 h, OT – 155.1 h

Stroke

Green et al. (1999) [2] UK In-home/rehabilitation centre: 45.5 h Stroke

Grimley et al. (2020) [41] AUS Community rehabilitation: 12 h* Stroke

Huang et al. (2009) [42] CHN Outpatient: PT – 105.0 ± 26.3 h; OT – 96.2 ± 26.0 h Stroke

Jalayondeja et al. (2011) [43] THA Rehabilitation: 48 h Stroke

Minet et al. (2020) [44] SWE Outpatient: 95 h Stroke

Ngo et al
(2009) [45]

USA PT – 41.5 ± 6.8 h; OT – 35.3 ± 7.9 h Stroke

Pucciarelli et al. (2018) [46] ITA PT – 35.7 h; OT – 20 h Stroke

Rhoda et al. (2009) [47] ZAF Community rehabilitation: PT – 12.2 h; OT – 5.2 h Stroke

Thompson et al. (2019) [48] NZL Community rehabilitation: 36.6 h Stroke

Hodgkinson et al. (2000) [38] AUS Rehabilitation: PT – 22.7 h; OT – 9.8 h Traumatic Brain Injury

Homaifar et al. (2009) [22] USA Outpatient:
10 years post-injury – 4.9 h (mild), 5.8 h (moderate/severe);
20 years post-injury – 8.1 h (mild), 5.7 h (moderate/severe);
30 years post-injury – 13.0 h (mild), 5.7 h (moderate/severe);
40 years post-injury – 20.6 h (mild), 5.6 h (moderate/severe)

Traumatic Brain Injury
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that ongoing rehabilitation services do help long term 
[15]. However, patients frequently discuss short-term 
barriers to community rehabilitation such as problems 
ambulating and the inconvenience of attending sessions 
as well as long-term barriers related to finances and lack 
of interest or perceived need [33]. We also acknowledge 
that presently, access to these resources is limited. For 
example, in the United States, fewer than 10% of individ-
uals living in the community with a stroke access occupa-
tional and physical therapy [34]. Thus, understanding the 
barriers to accessing the resources and how much reha-
bilitation is needed to observe functional improvements 
is critical.

Where do we go from here?
The present scoping review highlighted various gaps in 
the literature pertaining to physical rehabilitation use 
in those with neurological conditions living in the com-
munity. Firstly, while we sought out to study individuals 
with discrete and progressive neurological conditions, 
we did not identify any studies on those with a degenera-
tive condition with the exception of Jackson et al., (2014) 
which included various neurological conditions including 
21 subjects (5%) with progressive long-term neurologi-
cal conditions. It is important to note that the focus of 
rehabilitation differs between these two disease types. 
Rehabilitation for degenerative neurological disorders 
aims to manage the condition and slow the decline of 
physical function by developing compensatory strategies 
and increasing support over time [35]. Conversely, after 
a traumatic or ischemic event, rehabilitation focuses on 
reducing disability following the acute event to pre-injury 
functional capacities [36, 37]. Since treatment goals may 
differ between these groups, access to resources and 
tracking of these populations likely also differs. This can 
be appreciated by the lack of research pertaining to those 
with degenerative neurological conditions living in the 
community.

Furthermore, while studies did not track service use 
over time within the same cohort of subjects, it will be 
important for researchers to track service use longitu-
dinally in order to further understand these trends and 
factors that affect them. As most of the studies included 
in this review focused on the first year following injury, 
there remains a large gap in services utilized over the 
long term in these populations. Determining the opti-
mal timing and length of treatment is important in both 
progressive and non-progressive conditions as individu-
als have long-term needs related to improving or main-
taining independence and slowing the rate of functional 
decline [35–37]. In the present study, the wide range 

of annual time spent in rehabilitation even within the 
same population, setting, and country, points to a lack 
of standardization and evidence-based practice in terms 
of the amount of rehabilitation received once discharged 
from the hospital. A goal of future research should be to 
determine the optimal amount of time needed to maxi-
mize the physical benefits of rehabilitation so that stand-
ards can be established. Notably, this determination of 
optimal usage of services can only be established through 
linking service use to functional outcomes. However, 
these findings provide the foundation for future develop-
ment of clinical practice guidelines and can inform poli-
cies surrounding rehabilitation services in outpatient or 
community settings.

Limitations
This review is not without its limitations. Firstly, the cal-
culation of time spent in rehabilitation was estimated 
based on the number of sessions when time in minutes 
or hours was not provided. Many factors may influence 
the length of therapy sessions, and these may vary over 
time. However, the purpose of these calculations was 
to provide a broad picture of the landscape of commu-
nity rehabilitation for those with neurological impair-
ments. In addition, due to the small number of studies 
and only three studies including subjects more than one 
year following injury [2, 22, 38], disease chronicity was 
not considered which likely impacts rehabilitation time. 
Furthermore, articles were limited to those published in 
English and therefore we may have missed some stud-
ies published in different languages from other countries 
that could have been useful in gathering a more global 
perspective of rehabilitation use. This review also did not 
include experimental research, which may limit under-
standing of physical rehabilitation service programs that 
are in development, however the aim was to describe 
utilization of current services. Several included articles 
used data collection tools such as surveys and interviews, 
which rely on self-reporting and may be subject to recall 
bias. In addition, there was a lack of details regarding the 
variables reported within the included studies such as: 
number of therapists, health care delivery model, fund-
ing type, and accessibility; these features would greatly 
strengthen our ability to discuss the physical rehabilita-
tion context of the included studies. Lastly, while this 
review sought to explore time spent in rehabilitation 
in both progressive and non-progressive neurological 
disease, there was limited research available, particu-
larly in progressive groups. The treatment and access to 
resources likely differs between these patient groups and 
warrants further research.
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Conclusions
This scoping review found that the amount of physical 
rehabilitation received by individuals with neurologi-
cal conditions living in the community varied greatly, 
with individuals who experienced a spinal cord injury 
or stroke receiving the greatest amount of care. In addi-
tion, more time is spent on average in physical therapy 
compared to occupational therapy in the community. 
These findings highlight the heterogeneity of physical 
rehabilitation received by individuals with a neurologi-
cal condition and point to various avenues for future 
research including studying service use over time, the 
impact of community rehabilitation on functional out-
comes and quality of life, and rehabilitation use in indi-
viduals with progressive neurological conditions.
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