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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.

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
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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
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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 17, 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].
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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 (7=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).

=
)
=
S Records identified through
£ database searching
c (n =19311)
]
o
g Records screened
@ (n = 14698 + 6 from
S backward citations)
(2}
:-g Full-text articles
% assessed for eligibility
o2 (n = 90)
w
5 Studies included
= (n=18)
©
£
Fig. 1 PRISMA diagram

Duplicates removed
(n=4613)

Records excluded
(n=14614)

) Full-text articles excluded, with reasons
(n=72)
Outcome measures = 43
Study design =9
Poster or Conference abstract = 7

Research setting = 6

Patient population = 4
Dissertation = 1

Duplicate = 1

Not English = 1




Saumur et al. BMC Health Services Research (2022) 22:349

Page 4 of 12

N w S

Number of Publications

W

0 I I

1990-1999 2000-2004

Fig. 2 Year studies were published

2005-2009

2010-2014 2015+
Year

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=09), 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



Page 5 of 12

(2022) 22:349

Saumur et al. BMC Health Services Research

swa|qoud Ayl
-Igow yum axons-1sod Jesk | <

abieyosip
juaiedul-1sod sAep |9 01 | WOl

013s
-150d S§29M €'GZ 0 /| WOl

abieydsip [eydsoy-1sod skep o€

abieydsip [eadsoy-1sod skep p¢

Ainfuy1sod Jeak suo 01dn

0415

Mons

MONS

ENTOIIIN

MONS

Ainfu| p1o) jeurds

ASAING

xy Bunnp

J9AID5O ‘S| O PUR S| d JO Aonuns
‘seudsoy Aep pue syuaulpiedap
JuaedINO WOJ SPI0ddY

|020104d paubissp
e U0 paseq wes) e Aq pa123||0D)

saseqeiep
exdsoy 1 exep swifepd yiesH

elep swie)D yijeaH

MoINI2]1UI 2UOYd

|BUOIID9S-SSOID)

Apnis
[PUOIPAISSTO PUB ‘ASAINS [PUON
-235-5504D ‘ApN1s [euipnibuon

Apnis aARdLDSap ‘9A1109d50.d

SiSAjeue 1104od ‘aA10ads0l19Y

sisAjeue 11040d ‘9A1102ds0113Y

ENIED
-NW ‘[eutpnubuol 1Joyod
[PUOIIRAISSO ‘DA1D9dS01d

ERINES
AdelayroisAyd Aunwwod ‘DA
-Uaya1dwod pue paysijgelss ue
JO 1X23U0D BY3 UIY1M swajgoid
AV[IQOW Pa1e|24-23011S Wi}
-19buoj o} AdelayiolsAyd

10§ pUBWIAP dY3 ASAINS B O]

weybumop ul sjexdsoy Aep
pue uaiiedino ul |0 pue |4 Jo
uoisiAoid aunNol syl ASAINS O

0118
yum ojdoad o1 uoneyjigeysi
Aleul|didsipiinw ‘paleulpiood
Bulpiroid $321AIDS AHUNWIWOD
XIs 1edwod pue aquIsap o]

01 Jaye
awioy pabieydsip syuaned Joy
(xuanedino Jo awoy) Alunw
-Wwod pue |eydsoy aied ande
91 Ul (318 Jo bujwi ‘21ed Jo
A1Inupuod ‘asn Aue) asn 1sid
-eIaY3 JO sloyipald Ajauspl o

auwloy pabieydsip

SIOAIAINS 3X0.IS Ul ¥SH UOIS
-Slwipeal [endsoy paseaidap
susiA Adesayy jo bujwin pue
Jaquinu pue Adesayy Jo
1d19231 JaY1ayMm UIWIIBP O]

DS

12)e 183K | 3y1| Jo Aujenb pue
‘UoI1eIBAIUI [BIDOS ‘SDUIOIINO
[PUONDUN YLIM PI1RIDOSSE DJe
SIDIAIDS D521 UYDIYM 01 92169p
ay1 pue obseydsip-1sod pue
uolelljigeyas Jusnedur buunp
Buipnpul ‘DS Jaye Jeak 1sy sy
Bunp syuedidiued Apnis 01
PapIACId SIDIAISS JO SIUNOUIE
pue sadA} ay3 aulueX Of

[] (6661) 1212 USRI

[€c (1661) [e1e uewpe|s

[0¥] (L00T) '8 12 S9ppeD

[c] (8107) '|e 12 126ngal4

(521 (8L07) '|e 12 12B1ngal4

[6€] (€107) '[e 12 smyjoeg

fdiuoayd

uone|ndod

|ooj uond3||0) kIR

ubiseq

aAnd3fqo

uoned

Allednageydie panios uolewIOjUl ApNis [eisusD) | ajqel



Page 6 of 12

(2022) 22:349

Saumur et al. BMC Health Services Research

9y0115-150d SyuoW 7| 03 € Wol

240415-150d SYIUOW 9 01 | WOJ

abieydsip
-150d syuow 7| pue 91y

9%0135-150d SyIUOW 7| 0} | WolH

(LTLF(O€EL) 0L -21on3s

/POW 6 0L F(0°£L) 61 Pl
‘TTLF(OSL) 81 vjdues [elo]
:AINfUl 9DUIS SIeIA) SIedA O 01

sieaA /| 0} syuow 9

2540415-350d SUYIUOW 9 [IUN

ENO

ENTILS

(Uowwod
1S0W DS |9V ‘191 ‘9x0as) uon
-Ipuod [e2160]0INBU WIR)-BUOT

ONS

Ainfu) uleig onewnel|

Ainfu) uleig opewnel|

MONS

S1UBWISSSSe
PUE 'SM3IAJSIUI PRINIONIIS
‘sp10da1 1uanied D1U0I1D3|3

Bulnieyd [ed1paw aA1dadsold

MaIAISIUl Suoyd
dn-moj|oy yum suonsanp

MBIIADI LIRYD [eDIP3IN

SpI0dal Jualied J1u0d3[3

alleuuonsanD

SpI0d3Y [eDIPAN

9A1109ds01d

110Y0D [eulpn1Bbuo| 9A11D2dS0Id

110402 [eulpn1iBbuo| 9A11D9dS0Ud

Hoyoo 9A1103dS0119Y

|PUOND35-5501)

|BUOIID9S-SSOJD)

ds-}NW 10yod
[PUOIIRAIDSO "DA322dS01d

90115 J9Yje JeaA | 10§
24edY1[eay Jo asn ay1 uo bujuon
-dUnj puUe 's10}2e} [eNIXa3U0d
'S10}0B) P21B|21-35eISIP JO aN[eA
9AIDIPaId a3 21e613s9AUl O]

axois-isod

SYIUOW 9 SWNDIA H011S 1By
Aq uonedipinied Aunwwod
10§ |9poWl e 31eNn[eAd O]

abieydsip buimoljoy pouad
YIUOWI-XIS pUOI3S pue 1siy 3y}
Buunp (uoisirold uawdinba
‘Loddns [e120S ‘qeyal) SadIAISS
9533 JO S1UsUOdWOD JUSI3)
-JIP JO 3502 3Y3 SUIWIIBP O]

siuaned

250115 JO AJI2A0D3J |[eUOIdUNY
31 UO AISAI|DP UONEY|IGRYDI
4O 9s0p pue buiwi y1og jo
1oedwl ay3 21e6IsaAUl O]

191 JO AYIaASS pue ‘Aunfur 2duls
s1eak ‘abe 3unodde 01Ul bupyey

‘Kinfunsod sieak oy 01 4 191
UM SUBISIDA 10} 150D pUB UO[}
-BZ|13N 218d3[e3Y 2q1ISIP O]

asn 2d1AJ9s 101pald
1ey3 510128} Ajnuapl 03 pue Ainf
-unsod sawil JuJIa4Ip e Ainful
ulelq diewnedy yim ajdoad Aq
UONBZI|IIN 9DIAJSS JUSWND0P O]

1usWwaroIduwl

[BUOIIDUNY Ul SODUBIDHIP YHM
pa3e1d -0SSe S| Uolieyl|igeyal Jo
BUISS JISYIDYM SUILIEXD O}
puUe 950415 J91Je SYIUOW XIS 15JY
3U1 JAAO ‘Bl[R1ISNY ‘PUB|SUISND
U1 sbuias pue suopeinbyuod
9DIAJDS SNOLIBA Ul PIAISISI
uolell|Igqeyas Jo asop pue
suJa11ed JUSLIND 3Q1IISIP O}
2I9M ApN3s 1Y JO swile ay |

[P¥] (0202) 'e 32 38UIN

[€¥] (1107) '|e 10 elepuoAejer

[97] (710) '[e 3= uosyder

[e¥] (6007) ‘|8 33 bueny

[¢7] (6007) '[e 12 JejlewoH

[8€] (0007) '[e 35 UOSUBBPOH

[1¥] (0207) "|e 12 A3|wilD

Kpdruoayd

uonejndod

|oo] uond’j|0) eleq

ubisaq

aA13(q0

uoned

(panunuod) L ajqey



Page 7 of 12

(2022) 22:349

Saumur et al. BMC Health Services Research

Ainfur1sod Jeak suo 01dn

ab1eydsip [endsoy-1sod syuow ¢
1514 PUB SY99M 1 151 9y |

ons-1sod syruow g oy dn

abieydsIp |ex
-idsoy-1s0d syuow 7| 03 € Woid

payiodal JON

Ainfu| p1od jeuids

MONS

Mons

MONS

MONS

SMaIAIa1Ul 1Ualled

w0y eyep buppedy isidesay

Spi0dal
sisidesayl pue si21s16a1 Jualied

i

M3IAIRIUL Bulnp
P3I1SIUIWIPE B41PUUONASIND

eiep swiep yieay

110402 |eulpnibuol
[PUOIAISSCO 9AI1D9d50)d

110oyoo 9A1103ds0Id

|BUOND3S-SSOID)

[euoneA
-195q0 [eulpnBbUO| 9A13D9dS0Id

|PUOIIPAISSCO DAI1DdS0I13Y

Ainfur pjod eulds

191Je Jeak 151y ay1 Ul sbuas
abieydsip-1s0d pue juaiedul
Ul PRAIDD3I $3IAIRS Adeiay)
Jo 2dA1 pue Junowle aujwex3

wieal

(VHODM) Y¥esH paljly pue uon
-elljiqeyay ‘synpy Jap|o Auunw
-WoD) UoIBUI||AA Y3 UIYIM
92110e1d UoIIRY|IgRYDI D0A1S JO
21e1S 1Ua44ND 9Yy3 sulWI=lep Of

eD1UJY YINOS ‘adeD) UIa1sapn

941 Ul (SDHD) seua) YijesH
AHuUnwwo) 1e syuaized o301
JO UONRL|IGRYSI Y1 JO SS2D0Id
pUB 31N1NIS Y1 SUIWISISP Of

SIOAIAINS 94011S JO
SPa32U 318D [PULIOJU| PUE [eUIO)
3y1 Jo s1o1d1paid sulaseq syl
AJlauspl 03 pue abieydSIp swoy
191Je 1eak 151y Y1 BulNp SIOA
-IAINS Y0135 AQ PaAISD2I 24eD
|EWLIOJUI PUE [PWLIOY JO JUNOWE
a1 pue adA1 ay3 aquosap o]

S9DIAIDS UONE|IgeYSI
10} 3uswAed aandadsoid paosnp
-onul Ya1ym ‘(vgg) 1oy 196png
pasueleg /661 24 Jaje pue
210§3Q SPIMUOIIBU S3LIBIDYDUSC
aledipay buowe (1) Adesayy
[euonednddo pue (] 4) Adesayy
[ed1sAyd Jo asn aujwexa of

[6] (L107) ‘[ 12 }23UaUymM

[8¥] (6107) '|e 12 uosdwoy |

[£¥] (6007) '[© 32 BPOYY

[9¥] (8107) "[e 18 1||2Je1>ond

[S¥] (6002)
|e 19 0bN

Kpdruoayd

uonejndod

|oo] uonda|0) eleg

ubisaq

aAnda3(qo

uoneld

(PanupuOd) | 3jqey



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

180

160

140

120

100

80

Est. Mean Annual Hours

60

oo © o o

40

= E——

0 —_—

ofo

Misc Neuro SCI Stroke TBI
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
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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]

difference in service utilization in those with neurologi-  despite these roles being functionally quite distinct.
cal impairments. In addition, there is some overlap in  For example, both professions may use strengthen-
the roles of occupational and physical therapists [28], ing exercises to improve physical function of the hand;
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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 Long-term neurological condition
Outpatient: PT-282 h; OT-139h (stroke, TBI, ABI, SCl 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 Stroke
Outpatient: 62.0 h
Freburger et al. (2018) [24] USA In-home: PT-69.3 h; OT =474 h Stroke
Outpatient: PT- 56.0; OT - 54.7 h
Geddes et al. (2001) [40] UK In-home: 31.24+256h Stroke
Gladman et al. (1991) [23] UK Day hospital: PT-485h,OT-92.7 h Stroke
Outpatient: PT-112.7 h,OT-155.1 h
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— 10504263 h; OT-96.24+26.0h Stroke
Jalayondeja et al. (2011) [43] THA Rehabilitation: 48 h Stroke
Minet et al. (2020) [44] SWE Outpatient: 95 h Stroke
Ngo et al USA PT-415£68h;0T-353£79h Stroke
(2009) [45]
Pucciarelli et al. (2018) [46] ITA PT-35.7h;0T-20h 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: Traumatic Brain Injury

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)

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
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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
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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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