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Examining the Recommendation for 45 minutes of Therapy after Stroke

by
Beth Alice Clark

Most people receive Occupational Therapy and?biysiotherapy as part of stroke rehabilitation.
The Royal College of Physicians recommends a minimum of 45 minutes of each teqramd,
every day. This recommendation is based on expert consensus, underpintiettdy evidence

that more therapy abieves better outcomes. The Sentinel Stroke National Audit Program
(SSNAP) monitors achievement of the 45 minute guideline; currently it is achieved for 37% and
34% of people considered appropriate for Occupational Therapy and Physiojtresgectively.
Reasons for no@achievement are unclear. This study examined the recommendation for a
minimum of 45 minutes of therapy after stroke, using multiple and mixed methods

A Cochrane review analysed the effect of time spent in rehabilitation on activitatiom and
impairment after stroke. To our knowledge, this is the first systematic review with-aredysis,
investigating the effect of time spent in rehabilitation after stroke, to control for type of
rehabilitation withinincludedstudies. Itfoundi KI & WY 2NX (A YS fals& G0KAZINI W
lot more therapy¥dnightlead to betteroutcomes. The Cochrane review concluded that there is
insufficient evidence to recommend a specific minimamountof therapy after stroke.

Therapist focugroups explored why some people do not receive the recommended minimum
amount of therapy. Findingsere used to informa Delphi study to gain consensus from
therapistson reasons why a person might not receive a minimum of 45 minutes of therapy.
Collectively, these studies fourmgbsues with the suitability of the guideline for some people after
stroke. Some people are not able to consistently tolerate this amount of tlyelag the SSNAP
audit lacks sensitivity to account for this variability. Other people require more than 45 minutes
of daily therapy; this study found that they may not receive it. fdefivery of the guideline is not
only due to its suitability, but adsdue to lack of resources. There is insufficient therapy time to
deliver the recommended minimum amoudtie, in part, to the organisation of stroke care, but
also due tdack oftherapy personnel.

Findings from these studiemgether with thoseof other published literaturecontributed to a
discussion regarding whether the 45 minute guideline is fit for purpdtseoncluded that
although the guideline has increased the amount of therapy received, it does not meet all the
requirements of ayood clinical guideline according to literature sourc&kerefore, ths research
identifies that the 45 minute guideline and its measurement via the SSNAP audit would benefit
from review.
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Definitions and Abbreviations

S5STAVAGNDNEOAYRAR Y &

Definitions

Stroke......ooocc An acute, vascular injury to the central nervous sys{8acco et al.
2013)

Therapy....ccccocoeeeeeiiiieennnd Physiotherapy and/or Occupational Therapy

Occupational Therapy.......An intervention that enables people to overcome barriers that
prevent them from undertaking the occupations (activities) that are

important to them(Royal College of Occupational Therapists 2019)

Physiotherapy..........c........ An intervention that assists in the restoration of movement and
function following illness or injur§Chartered Society of

Physiotherapy 2018)

Rehabilitation.................... a ! y e-pharthglcological, nosurgical intervention that aims to
AYLINRGS | OG0 A @ad & all2@Ld s a G NR | S¢

45 minute guideline............ ¢tKS NBO2YYSYyRIGAZ2Y GKFdG at S2LX S
least 45 minutes of each appropriate therapy every day, at a
frequency that enables them to meet their rehabilitation goals, and
for as long as they are willing and capable of participatimd) a
AK2gAyYy3A YSI adzNF ot S drfeyclldghté StBKER Y |
Working Party 2016 p.25)

Abbreviations

NICE.....cooiiiieieee e National Institute for Health and Care Excellence
(O ) P Occupdonal Therapy/ Therapist
P, Physiotheapy/Physiotherapist
RCP...vviiiiieeiieeeeeeee, Royal College of Physicians

SLT e Speech and Language Therapy/Therapist
SSNAP......cccciiereeeee, Stroke Sentinel National Audit Programme

XXi
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Chapterl LYUGNRRdzOGAZ2Y G2 G(GKSaAaAa

1.1 Introduction

This research examines the evidence forand Lt SYSy (| G X3y dZA T @GK RS p
stroke rehabilitation. This guideline, recommended by both the National Institute for Health and
Care Excellence (NICE), and the Royal College of Physicians (RCP), provides guidance for the
minimum amount otime that people with stroke should spend in therapy. The most recent

iteration of the guideline states:

Gt S2LX S gAGK aGNR1S aKz2dZ R | OOdzydz 4SS G f
every day, at a frequency that enables them to meet their [@litation goals, and for as

long as they are willing and capable of participating and showing measurable benefit
FNRY i NHlntarooifegiaiesStboke Working Party 2016 p.25)

The RCP produces guidelines to support continuous quality improvement in stroke care, by
providing guidance, based on the best available evidémtercollegiate Stroke Working Party
2016) Despite acknowledgement that there is little evide to support a minimum
recommendation for amount of therapyntercollegiate Stroke Working Party 2016)s assumed
that 45 minute guideline waisitroduced to increase quality of therapy provision pssbke and

reduce unwarranted varian.

In England, Wales and Northern Ireland, the achievement of the guideline is audited by the
Sentinel Stroke Audit Programme (SSNAP). Recent findings from this audit shows that the 45
minute guideline was achieved for 37% of people for Occupational Tharapfor 34% of people

for PhysiotherapyBahalla et al. 2021)Reasons for neachievement are not known.
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The motivation for this research project stems from my personal experience as an
Occupédional Therapist in clinical practice. | have experienced the guideline as a therapist,
providing therapy to individuals postroke and as a team leader, introducing the guideline
into clinical practice and reporting amount of therapy provided. In threses, my concern
was: Is the 45 minute guideline beneficial to people with stroke and useful to therapists? It
was this question that resulted in further exploration of published literature and the

development of the research questions addressed in shisly.

This chapter introduces topics relevant to the area of research and consider the motivation for
this project. It will also introduce the structure of the research project and the content of this

thesis.

1.2  Stroke and its impact

A stroke is an@ute, vascular injury to the central nervous syst$acco et ak013) Of all

strokes, 87% are ischemic, caused by a clot or embolus disrupting the blood fleavarath. A
further 13% are caused by a spontaneous haemorrhage, either intracerebrally (10%) or in-the sub
arachnoid space (3%). Risk factors for stroke include being overweight/obese, high blood
pressure, high cholesterol, diabetes and physical inagtiMozaffarian et al. 2015) Strolke is a
significant global health issue. In 2016, there were approximately 13.7 milliom¥ieststrokes
and more than 80 million stroke survivors worldwi@@hnson et al. 2019)An estimated 152,000
people in the UK suffer a stroke every yéaownsend et al. 2012)The number of people living
with stroke is increasing, due to reducing stroke mortality and a growing and aging population
(Johnson et al. 2019)This results in increasing demands on stroke reitation servicegStinear

et al. 2020)

Damage caused to the brain by a stroke can lead to disorders of movement, cognition, vision,
behaviour and perception (either alone or in any combination), often resulting in significant
disability. Indeedstroke is the second most common causéost disability adjusted life years
(DALYspJohnson et al. 2019)n 2010, 102 million DALYs were lost globally following stroke
(Feigin et al. 2014)In the UK, 37% of people discharged from hospital following stroke required
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assistance with activities of daily living (ADL) such as washing and di@&sjad) College of
Physician2014) Such disability results in significant societal cost, due to loss of paid
employment and care requiremen{Mozaffarian et al. 2015; Patel et al. 2020nproved
rehabilitation outcomes following stroke would reduce the impact of disability on quality of life
for people with stroke and theid I N &wkh@aite et al. 2018; Oyewole et al. 2020 national

economieqPatel et al. 2020)

1.3 Rehabilitation therapy followng stroke

Occupational Therapy and Physiotherapy are mainstream bbaaed interventions that 80%

and 85% (respectively) of people with stroke receive as part of inpatient stroke unitRayel

College of Physicians 2034)d following hospital discharge. Physiotherapsists in the

restoration of movement and function, following illness or inj(@hartered Society of

Physiotherapy 208) and Occupational Therapy (OT) enables people to overcome barriers that
prevent them from undertaking the occupations (activities) that are important to tiigoyal

College of Occupational Therapists 201%hese professions contribute to pesttoke recovery
including, but not limited to, increased independence in activities of daily living (ADL), community
reintegration, improved postural cérol and mobility(Legg et al. 2006; Langhorne et al. 2011;

Shing 2011; Pollock et al. 2014a)

1.4  The 45 minute guideline: iplementation and audit

The 45 minute guideline was introduced in 2¢0&ercollegiate Stroke Working Party 2008)
was developed by the guideline development group of the Intercollegiate Stroke Working Party,
which includes representatives from England, Wales, and Northern Ireland, of professional

bodies, 3! sector organisations, and patients.

The wording of the guideline indicates that there is flexibility regarding how therapy can be
RSt AOSNBR® LG adriaSa dKFG LIS2LX S akKz2dAZ R 4l

O
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AAAAA

GKSNILR¢ | yRKZKI R d&ESRELEBOSNBR al G | FNBldzSyoe (Kl

NBKI 6 Af A ((htérdolgiate Baoke Wokking Party 2016 p.2%his suggest thaherapists
shoulddistribute therapythroughout theday to suit the person receiving rehabilitation. The
guideline also states thaupport staff can deliver therapunder the guidance of a registered

therapist

Guideline authors acknowledge that the recommended minimum of 45 minutes is based on
expert consensus, underpinned by research evidence that more therapy improves outcomes after
stroke(Intercollegiate Stroke Working Party 2016}hapter 2 reiews this research evidence and
suggests that there are confounding variables within these studies, that calls into question their

ability to underpin the 45 minute guideline.

[‘:

¢KS wit RSAONROS GKS np YAy dzistokeItdiadR St INOS o Ady (iyKaSANG &

potentially refers not only to the number of minutes of therapy provided but characteristics
related to the content of therapy. This codtetlude number of repetitions performed within
treatment sessiongScrivener et al. 2012; Abdullahi et al. 2Q2ihjysiological effort exerted
measuredby heart rate(Globas et al. 2012; Hornby et al. 2018uscle resistanc@amberti et al.
2017; Hogg et al. 202@nd/or walking speedHunnicutt et al. 2016; Bowden et al. 2020)
combinations of both repetitions and physiological eff@fiornby et al. 2015; Klassen et al. 2020)
Intensity could alsdbe defined asppropriate task challeng@ollock et al. 2014c; Woodbury et
al. 2016; Hayward et al. 202X)either too easy nor too difficultThe RCP guidelines only dictated
amount per session (45 minutes), session frequency (every day, previously fivadagk) and
duration (for as long as they are il and capable of participating and showing measurable
benefit). By focusing only on these tim@sed recommendations, important aspects related to
the content of therapyand the interaction between the therapist and the person with stroke

couldbe overboked

Since 2013SSNAP has auditeghievement of the guideline. Although the guideline

recommendst5 minutes of therapy every day, its achievement is audited, based on provision of

therapy five daysx-week for people identified as appropriate foretapy. Once a person has

been identified as being appropriate for therapy, they are considered appropriate for a minimum

of 45 minutes of therapy, five days per weghtercollegiate Stroke Working Party 202Tjhe

RCP guidelinestate thatNBE K+ 6 A f A G F G A 2y &K 2 déiinRrcoile§iate StrokeJS NI a A @S

O



Chapter 1

Working Party 2016 p.25)However, only rehabilitation provided by a therapist or therapy
assistant is recorded by the SSNAP afidiercollegiate Stroke Working Party 20210)his
approach does not account for the time a person may spenlderapistdirectedrehabilitation
outside of therapy, which may include independent or farsilypported practice, or activity
undertaken with nursing staffThe guideline does not specify that its recommendations are for
people in the acute/subacute stages following strokewever,the SSNAP audit only applies to

inpatient and early supported discharge services.

1.5 Research Questions

Exploration of relevant published literature, described in chapter two, identified gaps in current
understanding This included lack of a clearidence for the 45 minute guidelinmcluding lack

of clarity regarding the effect of time spent in rehabilitation. There is ladsited understanding
regarding howthe guidelineis implemented in clinical practice, inding why it is not always

achieved. Thikd to the development of the following research questions:

1. Does the evidence for effect of time spent in rehabilitation support guideline
recommendations for therapy following stroke?

2. What factors determie whether someone receives the recommended minimum amount
of therapy?

3. Is the 45 minute guideline fit for purpose?

1.6 Research Structure

Multiple and mixed methods addressed the research questions. The first question, which
examined the underpinning evédice for the 45 minute guideline, was addressed by undertaking
a Cochrane reviewThe second question, which considered the reasons why a person might not
receive the recommended minimum amount of therapy, was addres®eigs groups and a

Delphi study.Finally, the findings of the first two question, combined with relevant published
literature, were synthesisedp addresshe third question. Please seégure 1for a diagram of

the research design, in the context of the research questions.
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Examining the recommendation for 45 minutes
of therapy

Q2. Why do people with stroke not always
receive the recommended minimum amount
of therapy?

Q1. What is the underpinning evidence for
time spent in rehabilitation and effect on
measures of activity after stroke?

Stage 1: Focus Groups, exploring the views of

Cacrsne pratecoliand review Occupational Therapists and Physiotherapists

Stage 2: Delphi Study, to gain consensus amongst
Physiotherapists and Occupational Therapists

Q3. Is the 45 minute guideline fit for purpose?

Discussion of findings of Q1, Q2, and
published literature

Figurel Research Design

1.7 Thesis Structure

This thesis follows the structure of a PhD by publication, where three of the chapters are in the
form of research papers. The three research papers presented are the Cochrane review, the focus

groups and the Delphi study. These papers address thaviiostesearch questions. Their
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findingsare synthesised in the discussion, to describe how they collectively contribute to an
enhanced understanding of this guideline, its fitness for purpose and the implications this has for

future guideline developmentrad implementation.
The included chapters are as follows:

Chapter Z; Background to StudyA narrative review of the literature is presented. The key

findings of the literature are summarised and the research questions for this study proposed.

Chapter 3; Study Design¢ KS RS&aA3y 2F (GKA& LINPINIYYS 2F 4

underpinning and methods employed are described in this chapter

Chapter 4 Time spent in rehabilitation and measures of Physical Activity after Stidke.
chapter pregnts a Cochrane systematic review and matelysisaccepted for editorial approval

by the Cochrane Stroke Group in September 2021

Chapter 5 Why do some people with stroke not receive the recommended 45 minutes of
Occupational therapy and Physiothpsé Findings from therapist focus groudgis chapter

presents the findings from focus groups, intended for publication in the BMJ Open.

Chapter 6 Why do some people with stroke not receive the recommended 45 minutes of
Occupational therapy and Phydietrapy? Consensus from a Delphi Stullyis chapter presents
findings from a Delphi study, intended for publication in the BMJ Open.

Chapter 7¢ DiscussionA discussion of this programme of research is provided, drawing together
the two research strams and addressing the third research question. Limitations of this study

and future research required are considered.

Chapter & ConclusionsConclusions to this piece of research are offered.

1.8  Terminology and writing style in this thesis

1.8.1 Collective naun for people who have had a stroke

In healthcare and healthcare research, there is an -@wvereasing awareness of terminology used
to describe people with a health condition, aiming to use language that is positive and
empowering. The growingulture of patient and public involvement (PPI) anépcoduction in
healthcare means that people with health conditions are involved in discussions about language

used. In considering the collective noun used to desgrdxeple who have had a stroke ihi$
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research, the use of language by strakedated third sector organisations was reviewed. Both the
Stroke AssociatiofStroke Association 202apd Different StrokegDifferent Strokes 2021)

RAaOdzaa WaiNR{|1S adiNDAG2NEQO® ¢ K Aréke dugpoidgrowpr & RA & Odza & ¢
2 KAfald GKSe& $gSNB LINBR2YAYylyiteée O2YF2NIFofS 6AGK Wai
gSNB 920t Ay (GKSANI 202S8S0iGA2yo® ¢tKSe FStid GKIG GKS

define them, to the potential exclusion offeer roles and identities. They preferred to term

GKSYyasSt @gSa WI LISNE2Y ¢K2 KIFa KFR I aGNRB1SQ:E o0StASQ)
2F GKSyaStgSao LY 2NRSN) 42 0SS AyOfdzaA@SsT GKS SN
AUNBRES®SOAYSaAa O0OONBOAFGSR (2 WLIS2L) SQ 2NJ WLISNAR2Y QU

in this research.

1.8.2 Writing styles in this thesis

Predominantly, the writing style follows the traditional convention of writing in the third person.
However the Cochrane review uses the figgérson plural, to follow the Cochrane writing
convention. There are times when the thesis uses the first person. This is to demonstrated
reflexivity, position myself openly as the researcher and to acknowledge mycsivhijein

relation to the research topic.

1.9 Summary

This chapter has highlighted the rationale for undertaking this doctoral study. An overview of the
PhD research questions and methods presented and a summary of this thesis outlined. The next

chapter provides the background to this study, based on published research.
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Chapter2 .  O1 ANRdzy R G2 { (dzRé&

2.1 Introduction

Thischapter presents the background to this study, based on a narrative review of relevant
literature. It will begin by exploring clinical guidelines, including their development and purpose,
benefits and limitations. The development of the guideline under investig&iexplored:;

including how its achievement is monitoradd its effect on clinical préce. Attention will then
turn to literature relevant to the firstesearch questionconsidering the underpinning evidence
for the 45 minute guideline. Initially, neuroplasticity and learning principiegxamined to

provide a plausible theoretical dierpinning for guidelines suggesting specific time spent in
therapy. Tha research evidence for time spent in theraiggonsidered The literature related to
the secondesearch questiotisthen contemplated Ths questionexplores why people with

stroke do not always receive the recommended minimum amount of therapy, as such literature
regarding therapist decisiemaking anceffect ofresourceavailabilityis examined.Finally the

key findings of the literature and research questi@ms presented.

The narrative reviewvas carried outising Delphi$he University of Southampton interface,
powered by EBSCOhogthich enables crossearching of databases) to search relevant key
conceps (see table 1)Any sourcdype was considered, from the concepti of the database

until present Titles and, where required, abstracts, were screened for relevamokarticles

were included in the review if they were relevantdoe or more of the key conceptsf there

was considerable literature for a key concept, the search would focus on the maostdgie
information. A snowballing strategy was used, where reference lists of relevant papers were
scanned for possible further relevant mater{@reenhalghand Peacock 2005Active searching
for new literature on any one of the key concepts stopped, when saturation was reached, and
further literature was not adding new or novel informatiomhis process built over time, as

further relevant literature was pblished and added to this review.
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Tablel Narrative review key concepts searched

Key Concepts searched in literature

Clinical Guidelines

Clinical guidelines in stroke
Neuroplasticity and stroke
Therapyintensity and stroke
Therapist decisiomnaking in stroke

Stroke rehabilitation delivery

The exception to the narrativeethod describedjs the exploratiorof the underpinning evidence
for the guideline in published literature (section 2.3.Zhis folbwed the same systematic
method undertaken for the Cochrane review, described in chapter fourideutifying systematic

reviews with or without meteanalysisas opposed to Randomised Controlled Trials

2.2 Clinical Guidelines

2.2.1 The Role of Clinicabuidelines in Healthcare

/| tAYyAOLt FdZARStEAYyS& INBE RSTAYSR ay aadaidSYylrdaoltf:e
LI GASYyd RSOAaAA2YyA Fo2dzi | LILINE LINA | {0 Gielkedd f G K OF NB F21
Lohr 1990 p.38)Sincethis definition, there las been a proliferation of clinical guideling¥oolf

et al. 1999; Scalzitti 2001Broughton and Rathbone (2004iate that guidelines differ from

protocols, which are a ridged sequence of activities to be followed, allowing little or no flexibility.

They also differ from care pathways, which are locally agreed practice, based on guidelines and

evidence. Guidelines should not be considered specific instructions, addressing a topic in fine

detail (Twaddle 2005)nor should they be usedtmandate practicéHurwitz 1999) Instead, they

require the clinician to use their judgment and interpretati@furwitz 1999; National Institute for

Health and Care Excellence 20&4) staunch adherere should be discouraged, in favour of a

critical approach{Hurwitz 1999) Service users can also employ guidelines, as a focus for

discussior{Broughton and Rathbone 2004fdthe National Institute fo Health and Care

10
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Excellence (2014})ate that service users and carers should be involved in their development.

National clinical guidelines abmmmonlydeveloped by specific organisations, such as the

National Institute for Health and Care Excellence (NICE) or the Scottish Intercollegiate Guidelines
Network (SIGN). Such organisations have published guidance to support the process of guideline
developmen (National Institute for Health and Care Excellence 2014; Scottish Intercollegiate
Guidelines Network 2015)Xonsensusn the literature is that guidelines should be developed by a
multidisciplinary group of individuals, preferably including lay memtfehekelle et al. 1999;

Scalzitti 2001; Twaddle 2005; National Institute for Health and Care Excellence 2014; Scottish
Intercollegiate Guidelines Network 2015)heNational Institute for Health and Care Excellence
(2014)states that guidelines shouldliel 8 SR 2y a0 KS oSad F@FAflofS
development often commences with a systematic review of relevant literatBhekelle et al.

1999; Scalzitti 2001; Twaddle 2005; National Institute for Health and Care Excellence 2014;
Scottish Intercollegiate Guidelines Network 2Q15he strength of the evidence used is often

graded in guidelineéShekelle etl. 1999)and, as research evidence alone rarely provides all the
information required(Twaddle 2005)s supplemented with expert opiniafTwaddle 2005;

National Institute for Health and Care Excellence 20t49rmal consensuéScalzitti 2001;

Twaddle 2005)

Service users, healthcare professionald Aealth care systems benefit from guidelif@goolf et

al. 1999) For service users, clinical guidelines enkahe quality of caréFeder et al. 1999;

Woolf et al. 1999; Scalzitti 2001; Twaddle 2005; National Institute for Health and Care Excellence
2014)by consolidating evidend&calzitti 2001; Natia Institute for Health and Care Excellence
2014) Thisreduces the discrepancy between research and clinical pra@@iabana et al. 1999;
Hurwitz 1999; Woolf et al. 1999; Twaddle 208B) unacceptable variations in practice both

locally and nationallyCabana et al. 1999; Woolf et al. 1999; Broughton and Rathbone.2001)
Guidelines also increase public awareness, which can influence policy, by highlighting areas that

have previously been underfunded or overlook@&foolf et al. 1999)

Healthcare professionals benefit from guideln as they provide clear recommendations to
follow (Woolf et al. 1999; Twaddle 2005%uidelines provide a framework against which quality
can be measure@Woolf et al. 1999; Broughton and Rathbone 20018 R O2 YYA &da A 2y SN

11
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making(Broughton and Rathbone 2004ahd support quality improvement programes (Woolf et
al. 1999) Researchers also benefit from guidelines, as they identify gaps in knovj\&ogd et
al. 1999)

Healthcaresystemsalso benefitfrom guidelines. As healthcare costs continue to rise and
pressure on systeniacreasesguidelinesansupport by increasing efficiency and enhancing
value for money{Woolf et al. 1999) Additionally, demonstrating adherence to guidelines can
improvel y 2 NB I yublic imade 2Vgold ét al. (1999rguethat potentially, the economic

benefits of clinical guidelines may be thprimary source of their appeal.

Disadvantagesf clinical guidelines arise when the recommendations garerwrong. They
could be wrong for individual service users, or wrong in gendvabolf et al. 1999yive three

potential causes for guidelines giving incorrect recommendations:

1. The scientific evidence on which guidelines are based is lacking. Evidapcet have
been fully considered, could be misleading or insuffic@nbughton and Rathbone
2001) Studies may be of poor quality, subject to bias or lack generalizabilivglf et al.
1999) In some cases, there may be very little evidence to support clinical guidelines and
the evidence there is may be of limited relevance, but it is included, as it is the only
evidence availabl@Hurwitz 1999) This could lead to ineffective or potentially harmful
practices(Woolf et al. 1999)

2. Those who assist in the development of guidelines are biased. Guidelines are developed
by a group or committeéShekelle et al. 1999; Twaddle 200&tional Institute for Health
and Care Excellence 2014; Scottish Intercollegiate Guidelines Networki2@iByroup
membersare biased, the guidelines could include erfdfoolf et al. 1999; Broughton and
Rathbone 2001; Scalzitti 2001).ack of resource availability and/or user representation
can also introduce error into guideline development gro(sughton and Rathbone
2001)

3. The motivation foguidelinedevelopment could lead to erro Guidelines may be
developed to cut costs or to serve the specialist interest of indivadiEbolf et al. 1999)

If this is the case, then the guidelines may give incorrect recommendations.

The literature discusses other issues with guidelinésnflicting guidelines could cause confusion

for service users and clinicia(@roughton and Rathbone 2001Yoo much emphaseould be

12
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placed on guidelines, when they are not able to address all issues and uncertainties in clinical
practice(Feder et al. 1999)There is concernkthli 3 dzA RSt Ay Sa Yl & fAYAO |
exercise and/or develop their clinical reasoning skilsrwitz 1999; Broughton and Rathbone

2001) This could be damaging to healthcare professionals (HCPs), simplifying theafiplex
judgments required of them. Additionally, HCPs could be exposed to the appraisal of nsanager
and auditors, based only on guideline adherence, when there could have been extenuating

circumstancegWoolf et al.1999)

2.2.2 Use of Clinical Guidelines in Stroke Rehabilitation

The Royal College of Physicians (RCP) first published the National Clinical Guidelines for Stroke in
2000, with regular updatesince. These guidelines contain many recommendations regarding the
management of stroke targeting medical management, nursarg,¢herapies and other health

care professionals. T minute guidelings one ofmanyrecommendations given but as it is

the recommendation under investigation in this research project, it is the only one considered

here.

The first edition of thdRCP guideling$ntercollegiate Stroke Working Party 20@&2knowledged

the debate about the amount of theragyperson requires after strokend recommended that

peoplea K2 dzf R 4SS | GKSNILAA&AG SIFEOK ¢g2NJAy3a RE& |
IAGSY | yR (K Sldterchliegiaie StioRef\WsiKihgdart$ 2000 p.2Bhe guideline

RARY Qi & LJS CoutFtated thyt lo¢aNs@rttigfds Ehould be agreed. The

recommendations given in the second edition of the guidefineercollegiate Stroke Working

Party 2004)were similar. It stated thagpeopled K2 dzf R adzy RSNH2 | a4 YdzOK
theiry SSRa | a GKS@& | NB ¢ (ntefcdliggite StrgkR Worlinf Barty(i2004 G 2 £ S
p.24) The National Stroke Stratefyepartment of Health 2007a seminal document in the
development of stroke services, also alluded to the importance of amount of therapy, by
suggesting that strokeS K 6 Af AGlF GA2y aK2dzZ R 06S aadl NISR S|
& dzf T A OA S yDepantmeiit 6f YAeakh(R@0# p.36)

The first of the RCP guidelines to suggest a minimum amount of therapyheva88 edition
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published in2008 Gt | ASy(ia akKz2dzZ R dzyRSNH2 | & asYdgOK § KSNJ L
are willing and able to tolerate and in the early stages they should receive a minimum of 45

YAydziSa RFAf& 2F S| QiercollggelStiake Workirg fParty 2008189) dzA NB R £

The evidence citefor this recommendation was two systematic reviews of randenhi

controlled trials(RCTsand threeRCTg¢Langhorne et al. 1996; Kkleel et al. 1997; Partridge et al.

2000; Slade et al. 2002; Bhogal et al. 2003)e 45 minute recommendation wasiterated in

the NICE Quality Standard for straléational Institute for Health and Clinical Excellence 2010)

Ly GKA&a AOGSNIXdGA2ysZ GKSNB 4l a y2 YSydAzy 2F np YAydz
aldlF3SaQs o6dzi GKI teofteted aiminBnyind Gf 45dniniitefs of @aciNativeS |

therapy that is required, for a minimum of 5 days a week, at a level that enables the patient to

meet their rehabilitation goals for as long as they are continuing to benefit from the therapy and

areable2 (2 f S(Natiah& Institiitedfér Health and Clinical Excellence 2010 p.28g &

edition of the RCP guidelines for strafketercollegiate Strok&/orking Party 2012aave a

similarly worded recommendation, but evidenced differently. The previously quoted Systematic

wWSOASS YR w/ ¢ SOARSYOS:I gl & NBLXIFOSR 6AGK WO2yaSy:
R2y Ql LINE @A RS bauf tieimkimdeayhuit dddhierapy, delokv which there is no

benefit (Foley et al. 2012b; Intercollegiate Stroke Working Party 2012a)

In 2012, a jointneeting between the Intercollegiate Stroke Working Party (ICSWP) and The Stroke
wSaSIFNOK bSig2N] ¢l a K2aAGSR o0& GKS w2elf /2tftS3sS 2-
FFGSNJ aliNR1S O2yaSyadza Ys8dRdiskryicBherapylgaksiw@polioyNR dza K i (2 3¢
makers and academics to discuss the 45 minute guideline. In this meeting, therapy leads were

encouraged to consider the 45 minutes a#tartingpoint@ I G NBIF a2yt o6fS yR | OKAS@I
(Intercdlegiate Stroke Working Party 2012a p.33)he meeting also provided feedback from a

survey undertaken prior to the event of 276 delegates, predominantly Physiotherapists,

Occupational Therapists and Speech and Language Therapists. This surveywasedcapinion

regarding the minimum amount of therapy time that should be given as a guideline. The

consensus was that, for Occupational Therapy and Physiotherapy, it should be 45 minutes. The

45 minute guideline has since beeniterated in the NICE Gdelines for Stroke Rehabilitation in

Adults(National Institute for Health and Care Excellence 2@h8)the 3 edition of the RCP

guidelines for Strokéntercollegiate Stroke Working Party 2016)he only further significant

change, irthe most recent edition, was the recommendation that therapy should be provided for

a minimum of 45 minutes every day, as opposed to the previously stated fiveadagsk.
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Theguideline development group of the Intercollegiate Stroke Working Party whatékRCP
guidelines. This group includes representatives from England, Wales, and Northern Ireland, of
professional bodies,8sector organisations, and patient$he Scottish Intercollegiauideline
Network (SIGN) have developed their own guidelifesstroke rehabilitation(Scottish

Intercollegiate Guidelines Network 201®)hich do not provide a specific recommended

minimum amount of time that a person should spend in rehabilitation. However, there are other
stroke guidelines that do provide recommendations for amount of time spent in therapg.
Australian Stroke Foundation, Clinical Guidelines for Stroke Marageiecommends a

minimum oftwo hour of active practice (physiotherapy and occupational therggy)day(Stroke
Foundation 2021) The Canadian Best Practice guidelines for rehabilitation recordsthiat

people receive a minimum of three hours of tagecific therapy, five days per we€keasell et

al. 2020) These guidelines provide different recommendations to each other and the RCP
guidelines, despite having access to the same research evidence for time spent in therapy. This
suggests that the evidence de@ot provide a clear answer regarding the optimal minimum
amount of time for therapy, so guideline authors create recommendations based on their

interpretation of the available evidence as well as wisaeasonable and feasible for delivery.

2.2.3 Auditing Stroke Guideline Achievement

Clinical Guidelines are a tool that assists in quality improvement. Another tool for quality
improvement in healthcare is clinical audit. There is a significant link between guidelines and
audit, in that audit requires daed standards (such as clinical guidelines) to benchmark services
(Limb et al. 2017and guideline adherence should be measured via giditler et al. 1999)

Auditing of stroke services commeed in 1998, with the National Sentinel Stroke Audit (NSSA),
undertaken every two years until 201Royal College of Physicians 201The 2010 report

included a supplementary report on therapy intengjlytercollegiaé Stroke Working Party

2012b) which audited the achievement of the 45 minute guideline. Prior to this, amount of
therapy provided did not featured in the NSSA. The Sentinel Stroke National Audit Plan (SSNAP)
superseded the NSSA in 2012. SSNAPasguing, prospective audit, collecting a minimal data

set on all stroke patients in England, Wales and Northern Irglgogtal College of Physicians

2013) SSNAP collects data regarding the amount of therapy provided bytPieyapy,

Occupational Therapy and Speech and Language Therapy. This is benchmarked against the
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amount recommended in the guidelines and individual therapies are given an alphabetized score

(Ac E), dependent on their compliance with the guideline. Tleses contribute to an overall

W{{b!t [SPSTtQ F2NJ GKS 2NHIyYyAal A2y ® '3 AYyZ GNHzaGa
desirable scoréRoyal College of Physicians 201Bjesentlythe standad audited is 45 minutes

of therapy, five days a week, not the seven days a week, suggested b ¢uitibn of the RCP

guideline. Although the guideline does not specify that its recommendations are for people in the

acute/subacute stages llowing stroke, therapy input is only audited in inpatient and early

supported discharge (ESD) services.

Hurwitz (1999argues that clinical guidelines should not be used to mandate practice. However,
when the achievement of a guideline is monitored aegdorted (as is the case with SSNAP
measuring the achievement of the 45 minute guideline), there could be the perception, that the
guideline has become a mandate. This perception may be amplified when achievement of the
guideline is a published indicatof the quality of the care within the stroke service of an
organisation, as it is with SSNAP. Theoretically, this could lead to trust managers having greater
concern for guideline achievement than guideline suitability. However, if achievement of this
guideline were not measured, then therapy services and individual therapists may not prioritize

its achievement.

Public reporting of the SSNAP audit data provides opportunity to review achievement of the 45
minute guideline locally, regionally and natadly. Comparison of the most recent national data
of the 45 minute guideline to the earliest available data demonstrates improvement over time
(Bahalla et al. 2021)Superficially, this suggaesthat the guideline is achieving the objective of
improving quality of care. However, improved guideline achievement may reflect therapists
changing the way they provide therapy, in order to increase amount of therapy time. Therefore,
the assumptiorthat improved achievement of the guideline has led to improved quality of
therapy following strokemay be false For example, therapists may seek to increase the amount
of therapy they provide to individuals by using group work, where they can treat several
individuals at the same time. Limited evidence suggests that group work is no superior to
individual therapy in respect of outcoméRenner et al2016) Therefore, any such changes in
clinical practice are likely made with the motivation of enhanced guideline achievement. Such
changes in practice may be reflective of tleguirement within the National Health Service (NHS),
to achieve more with les@\ppleby et al. 2014)Despite improvement in achievement of the

guideline, recent figures suggest tH&8% and66% ofpeopleare not receiving the minimum
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Occupational Therapy and Physiotherdmspectively) recommendeBahalla et al. 2021)The
reasons for this are unclear, but feasibly could relate to the gundeibt being suitable or issues

with guidelinedelively.

224 The effect of the guideline and SSNAP on stroke services

There is emerging research evidence for the effect that the guideline and its measurement have
on clinical practicéClarke et al. 2018; Taylor et al. 2018)arkeet al. (2018have noted benefits,
including the potential for it to enhance quality of therapy provision. Having a target or standard
to direct therapy is considered beneficial and SSNAP da®éen used to inform business cases

to increase therapy provisionlhe guideline has had an impact on both therapists and therapy
delivery. Clarke et al. (200)&oted that SSNAP shaped delivery of rehabilitation, with therapists
focused on increasing the number of minutes provided to improve SSNAP scores, not to provide
people with more therapy. Praceé has changed to improve performance ratings, including the
increased use of group work, some of which has questionable therapeutic béDigfike et al.

2018) Taylor et al. (2018)ote that therapists make daily decisions regarding the
appropriateness of the guideline for people on their caseload and some decisions are based on
resource availability. Such changes in practice lethtdor et al. (2018)iscussing that teams

YIe 06S WKAGOAY3TI GKS GIFNBSGX odzi YAaaiay3a GKS

Despite adapting their practice to accommodate the guideline, some therapists do not believe
that SSNAP results are reflective of the quality of stroke services (either locadlyiarally) and

there is rivalry and mistrust between services in relation to the @asylor et al. 2018)

Additionally, there is a reported discomfort amongst therapists about using a numerical target to
evaluate therapy performancglarke etl. 2018) There is a lack of clarity regarding what should
be recorded as therapy and measurement inconsistency between teams, with only some teams
aware of the comprehensive SSNAP guidg@iarke et al. 2018; Taylor et al. 201&rawing on

the work of Lipsky and Poweéraylor et al. (2018frames therapists working in the context of the
np YAydziS 3FdZARSEAYS a WaidNBSG tS@St 0daNBI dzO
are required, as individuals, to make influential decisions about the people thdyeatang,

within the context of the nationally audited, consendussed guideline recommendation. In

some instances, therapists report conflict between their judgement that some people can only

17



Chapter 2

tolerate shorter therapy sessions and the impact that thistvt K @S 2y GKSANI 2NHBI yAal
guideline achievemen(iClarke et al. 2018)This suggests that 45 minutes is not ayw
interpreted as a guideline (based on the definition earlier in this chapter) and is considered a

mandate. Potentially the auditing of the guideline has effected this change.

As well as affecting therapists, the guideline appears to have affentethgers and

O2YYAaaAz2ySNAZ 6AGK FOKASOSYSyl 2F GKS np YAydziS Wi
and senior therapistfClarke et al. 201&)nd the suggestion that it encourages commissiener

centred care, as opposed to patient centred c@raylor et al. 2018) Further evidence for this is

F2dzy R Ay aiéidzReé 2F aiGNR1S adzNBAG2NRQ @ASga 2F (GKS 3
amount of therapy they wanted, with some wantingone than 45 minutes and some less. For

many, they were more concerned about the content of the therapy and being treated as

individuals(Taylor et al. 2018)

2.3 Underpinning Evidence for the 45 minute guideline

231 Neuroplasticity and Learning Principles

To understand how amount of timgpert in therapy influences stroke recovery, it must be
considered in the context of what is known about thearganisation of the strokelamaged
brain. Following stroke, return of activity may result from three types of recovery: restitution,

substitution ard compensatior{Dobkin and Carmichael 2005)

Restitution is the&covery of the functioning of neural tissue, which occurs relatively
independently of physical and cognitive stimuli. There is insufficient evidence to support the
possibility of influencing restitution by specific rehabilitation interventiBama et al. 2013)It

is influenced by other factors, such as the resolution of diascHiseschisis is the sudden loss of
the function of an area of the brain remote from, but neurologically linked to the damaged area
(Kwakkel et al. 2004a)Another influence is the recovery of penumbral tissue: vulnerable tissue
between the area of evolving ischemia and normally perfused tidswakkel et al. 2004a)

Penumbral tissue may be damaged by eaetivity in thedays following acute strok@ urton and
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Pomeroy 2002; Kleim and Jones 2008herefore, theoretically there is an amount of therapy
that may harm gersonvery soon after acute stroke. Growing evidence indicates that
rehabilitation, particlarly intensive rehabilitation, could be harmful in the first 24 hoi@sleman
et al.2017)

Substitution is experienedependent neuroplasticity, which relies on external stimuli, such as
practice. Neurop  a G A OAG& A& GKS 0 Nikgans@neurdndahd nguiab G2 Y
connections in order to promote learnirfileim and Jones 2008)n the context of stroke

rehabilitation, nondamaged areas of the brain adapt to adopt the functions of damaged areas.
According to Levin and colleagu@09) restitution and substitutiotombined is termed
WNBEO2JSNEQ aAyOS (KSe& R2 y20 RAaGAYy3IdZAaK o6Si
by another part of the brain.

wS3FNRfSadazx | Gells 2F ftSENYAy3 GKFEG LINRY2GSa
Hebbian Larning is concerned with an increase in synaptic efficacy, due to persistent, repetitive
firing of the presynaptic cell, causing stimulation of the psginaptic cell, leading to increased
synaptic strengtifRobertson and Murre 1999)Hebbian Learning is supported by experimental
evidence concerning Loxigrm Potentiation andhe opposite process, Lortgrm Depression

(Turton and Pomeroy200®) CNERY | G KSNJ LA &l QaretddSdatEnein® i A & S
spent in therapy may determine the frequency of synaptic stimulation; therefore more time spent

in therapy could increase synaptic strength, provided it included repetition. The requirement for

repetition is supported bleim and Jones (2008)

Another consideration in the neaphysiological aspects of motor-tearning is the organisation

of the sensory and motor cortex. Studies have shown that the cortex is flexible and adapts to re
learning(Nudo et al. 1996)ut if an area of the cortex is not stimulated then that part of the

cortex is appropriated by other functioriEleim and Jones 2008With advances in neuro

imaging, it$ recognised that, although there is a global segregation of body parts in functional
maps of the primary motor cortex, the representation of individual movements is widely
distributed, hence the potential for functional learning(Nudo 2003) A greater amount of use
results in greater cortical representatigileim and Jones 20Q&)ut excessive training of one
function may be at the expense of other functigidudo et al. 1996; Nudo 2003; Kleim and Jones

2008) This again providesupport for an increased amount of time spent in therapy pstsbke.

Despite the suggestion that an increased amount of time spent in repetitive therapy may be

beneficial, research points to other potentially important aspects of stroke rehabilitatidaim
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and Jones (200&)entify that, whilst repetition is influential, the relative importance of the task
undertaken, variability of training and providing a challenge will also influence plasticity. Other
authors describe further influential factors in the-learning of motor skills, suclsdhe use of
explicit versus implicit learnind@@oyd and Winstein 2003; Boyd and Winstein 200/)e presence
of a meaningful context has been shown to enhance motor learfhaget al. 1999; Wu et al.
2000) There is evidence that extrinsic feedback enhances retoning following strokdévan

Vliet and Wulf 2006and thatpeoplebenefit more from random practice of variable exercises
than they do blocked practicgianlon 1996) Wulf et al(2010)discuss additional influences on
learning, such as learning through observation, and internal vs. external focus of attention and
selfcontrolled practice. Moungt al. (2007)discuss research related to the impact of errorless
learning vs. trial and error learning, whilstvack et al. (2008uggest that specific, difficult goals
may enhance performance. Finally, research suggests that an enriched environment enhances
recovery(Janssen et al. 201.0None of these motelearning factors have been directly tested to
support a recommendation for a specifimaunt of motor practice for the recovery of motor
function. However, their existence indicates that simple repetition is not the only answer when
designing treatment programes. There are other aspects of providing therapy that are also
important to congder when treatingpeople with stroke which have led to a multitude of

different types of therapy.

The final category of recovery is compensatiopessonmay learn new strategies to undertake

tasks. This could include the development of an alternative movement pattern to complete the

GFra1z GSNXYSR alFRIFLINAGS O2YLSyaliAzyé 2N AyOf dzRS
FRFELIGFGA2Yy A 2NJ | yoRalikAINd(f AAYSO I iiivet BEV(RR00) iiod 8dfied O

that this type of recovery also relies on neuroplasticity, as the brain is required to adapt in order

to learn new skillgKleim and Jones 2008; Krakauer et al. 20%&ilar arguments can be made

about the benefit of an increased amount of time spent in therapy to facilitatepensation as

were made for facilitation of substitutiobut, again, no direct evidence exists to support a specific

minimal amount/frequency.

Levin and colleagug2009)suggest that different categ@s of recovery require different
measurement. Compensation is measured at the activity level of the International Classification
of Functioning, Disability and Health (ICF). Recovery of normal function requires the addition of
measurement at the body sictures/functions level to differentiate from compensatiohevin et

al. (2009xcknowledge that discrimating between recovery and compensation at a participation
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level is challenging. A lack of wa#isigned RCTs, which utilize appropriate outcome measures in
the early stages positroke, results in limited understanding of the interplay between different
types of recoveryBuma et al. 2013)Evident in the literature, however, is thembnear

trajectory of stroke recovery. Whilst there is evidence to suggest that recovery is still detectable
sixmonths post acute strok@Horgan et al. 2009}he majority of recovery takes place wiriithe

first 3months(Wade et al. 1983; Horgeet al. 2009) Potentially, the majority of stroke recovery

is achieved withirthe first four weekgDuncan et al. 1992; Kwakkel et al. 200daXicularly for

those with lessmpairment. This emphasizes the importance of ensuring that therapy is targeted

in the early stages, stressing the need for clinical guideliasedbon sound evidence.

In summary, the literature regarding neuroplasticity and learning principles prewdme
mechanistic evidence that a greater amount of time spent in therapy after the firbio24ds may
enhance neurological recovery. However, it also points to other potentially important aspects of
treatment that require consideration when planning tiay intervention such as relative task
importance, variability of training, level of challenge and the environnidat, are not explored

in the current NICE and RCP guidelines for therapy. Evidence for the recommended minimum

amount and frequency of #rapy is now considered with reference to research literature.

2.3.2 Published Literature

¢KS AYLI OG 2F GKSNILER 2y &a0GNR1S @BGR@SNE Kl &
1999) with contents that vary and are difficult to character{&seJong et al. 2005However,

there is evidence that the amount of time spent in therapy following stroke benefits recovery
(Langhorne et al. 1996; Kwakkel et al. 19%tudies suggest that the amount of time spent in

therapy may be more important than the nature of the therapy itself. Phase 2 and 3 randomised
controlled trials that have compared anexpeY Sy G £ G NBI G-YS§YOKBROK G NI |
treatment have failed to find significant differences between the two treatment groups

(Dromerick et al. 2009; Lo et al. 2010; Winstein et al. 26wever, in the area of stroke
NEKFOATAGIFGAR2YS SOARSYyOS admgifsatichaFodeKamyle, ey 2 NS
AVERT trigLanghorne et al. 2017und that a higher dose of therapy provided verly after

stroke was associated with less favourable outcomes at 3 months. Sinfileriperick et al.

(2009)found that an increased amount of Constraint Induced Movement Theragy after
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stroke had a negative effect on ADL outcomes. Both these studies suggest that a greater amount
of time spent in therapy very early after stroke may be detrimental. Furthermore, the ICARE
study (Winstein et al. 2016pund that a usual care loxtosegroup did as well as two highéose
groups at the ongyear endpoint, suggesting that a greater amount of therapy may make little

difference long after the intervention is finished.

To methodically examine evidence fitre amount of therapy following stiee, systematic reviews
examining the effect of time spent in therapy are appraised. Systematic reviews, particularly
when combined with metanalysis are considered high quality evidence in health(@eeereaux
and Yusuf 2003)The findings of nine systematic reviews with meta analyses are presented, a

summary of thesetudies can béound inAppendix A.

Allnine studieswere published between 1996 and 2QJand include between sevdhanghorne

et al. 1996; Cooke et al. 201Ga)d 34(Lohse et h 2014)studies. Combined, there are a total of
65 unique studies represented in these papers. With the exception of one fiapi¢h et al.

1995, a retrospective cohort study in Kwkaket al. 1997), all included studies are Randomised or
QuasiRandomised controlled &is. The outcomes explored varied between the papers, but
included morbidity/mortality, activity of daily living, neuromuscular and functional outcomes.
Interventions included were either Physiotherapy or combined Physiotherapy and Occupational
Therapy.All of the papers included metanalyses and one also included a metgression. A
variety of methods were used to perform the metamalyses including measures of Standard
Mean Difference (SMD), Standard Deviation Units (SDU), Odds Ratio (OR) andgHedges

The quality of the papers was assessed using the AM@TARIeaSurement Tool to Assess
systematic Reviews, Sheaat217). This is a 1iéem checklist, developed to assist in the quality
appraisal of systematic reviews of randomised and-remmomised trials. It is a popular tool for

the critical appraisal of such papers and has been developed with scientific rigour. It does not
provide a stnmary score for each paper, but rather assesses the papers against 16 criteria, which
are either fulfilled, partially fulfilled, not fulfilled or not applicable. A copy of the tool can be
foundin AppendixB. AppendixCprovidesan overview of the fulfilment of the items in the

AMSTAR for the included systematic reviews.
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The nine papers report mixed findings regarding the effect of an increased amount of time in
therapy. Some studies that pooled impairment/neuromuscnd activity/functional outcomes
(Lohse et al. 2014)aveshown positive results. Howevdranghorne et al. (199&und no
significant results for pooled measured of impairment and disability. They did find that the risk of
death or deterioration was significantly lower irpgerimental groups (OR 0.54 9%%60.3¢ 0.85),

but this finding is limited by a wide confidence interval. Small, but statistically significant
differences in favour of additional treatment has been found for ABlskkel et al. 1997;

Kwakkel et al. 2004b; Galvin et al. 2Q08)oweverSehatzadeh (2015pund no significant
difference in ADLs (as measured by the Barthel Index). Likewise, Veerbe&Q4dtiadound no
statistically significant standard effect size for basic ADLs (measured by the Barthel Index SMD
0.11, 95% CD.12¢ 0.34), but a moderate standard effect si&MD 0.54 05% CI 0.20.88) for
extended ADLs (pooled analysis of the Nottingham Extended ADL checklist and the Frenchay
Activities Index). Additional therapy had a significantly beneficial effect on walking speed
according to two metaanalysegKwakkel et al. 2004b; Veerbeek et al. 2Q1lit this was not the
case for a thirdCooke et al. 2010a)or the majority of papers exploring such outcontés,

effects on motor impairment and upper limb recovery appear to not be bene(iKCwahkkel etl.
2004b; Galvin et al. 2008; Cooke et al. 201G4dpwever, this was not the case Behatzadeh
(2015)and Cooke et al. (2010ayvho found positive findings f@additional therapy for some

measures of upper limb recovery.

The variations in the findings between these mataalyses could be influenced by several factors.
Firstly, the studies included in the metaalyses were heterogenous in the amount of thira
provided. For example, in one study, included in six of the raatdysegKwakkel et al. 1999)

the mean difference in amount of therapy between the control and intervention group was 43.67
hours. However, in another study, which featured in seven of the raatdysegThe Glasgow
Augmented Physiotherapy Study Group 2Qa4g difference in amount of therapy between

control and intervention was 13 hour§&chneider et al. (2016)pted that the significant
heterogeneity found in their metanalyses was partially explaith by the amount of extra

practice. They found that when stbNR dzLJISR Ay G2 aYlftf oXmnm:0 2N
amount of therapy, there was nesignificant findings for the small increase group, but significant
findings for the larger increase grpySMD 0.59, 95% CI 028.94).

Further explanation for the disparity in the findings could relate to the betwstewly differences

in time-points at which measures were taken. For example, in one included @latyinsson et
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al. 2003) participants in the acute stage pestroke were given five days of intensive treatment.

In another study(Partridge et al. 2000Q}the treatment period was six weeks and in another
(Kwakkel et al. 199%) was 20 weeks. This difference means that measurements were taken at
different time-points since stroke onset, meaning that recovery that was not as a result of therapy

input could have alseffectedoutcomes.

Heterogeneity between the metanalyses mayetate to the quality of included studies. Two of
the metaanalysegLanghorne et al. 1996; Sehatzadeh 20h&He no assessment efudy

quality. Of the remaining seven me#éamalyse, only one(Galvin et al. 2008xplicitly stated the
exclusionof studies on the basis of low methodological quality and none reported that they had
undertaken sensitivity analyses to determine the effect of including studies at high risk of bias,

despite this being the case.

A final factor that affected theutcomes of the metaanalysis is the quality of the studies

themselves The AMSTAR summary Appendix Cilemonstrates that none of the systematic

reviews established their methods prior to undertaking their review (Ca@ble2010 reports that

a protocd was written, but does not include the required detail to satisfy the question on the
AMSTAR tool). This means that studies could be susceptible to reporting bias. Additionally,
none of the reviews used a comprehensive search strategy. All onlgéacpublished work and

many only included studies published in English. The final point noted is that all except one of the
reviews(Lohse etl. 2014)did not use funnel plots to explore the possibility of publication bias

(small study bias), which could have impacted their findings.

Irrespective of their fidings, these systematic reviews with metaalyses have other limitations,
which reduce their ability to provide an evidenbase for the guideline. All have included studies

in which the experimental and control interventions have differed in more foahthe time

spent in therapy. For example, four of thmme meta-analyses included a study Bynderland et

al. (19929 Ly G(KAa addRes GKS a9yKFyOSR ¢KSNI LJRE
arm rehabilitation, but also received encouragement to actively partieipaarm rehabilitation.

Therefore, it is not possible to attribute the statistically significant recovery found in the

3 NP dzLJ

GOYKIYOSR ¢KSNILBE INRdzLI G2 +y AYyONBLIaASR IY2dzyi 27F

analyses included studies provided no intertien to the control groups (for examplE&ang et al

2003), essentially measuring the effect of therapy vs. no therapy. Other potentially confounding
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variables include studies in which the experimertadl control groups were treated in different

locations(Langhorne et al. 1996; Kwakkel et al. 1997)

Threemetal VI ft 84848 SELX 2NBR (KS Wastrakel KadkKel ét af.2 dzy (i Q
(2004b)used a cumulative metanalysisfinding a difference of at least 16 hours betwee
experimental and control groups resulted in a significant difference in ADL sdarhse et al.
(2014)used metaregression to explore the effect of total scheduled therapy time on effect sizes.
They found a small, overall benefit of additional therapy and a positive-tisgmonse relationship
between time scheduled for therapy and improvement on measures of functiamally,

Schneider et al. (2016ndertook aReceiver operating characterisfROCgyurve analysis of false
versus true benefit. This indicated that an extra 240% bébditation is required to make certain

a better outcomefor activity measures Whilst the findings of bot#iKwakkel et al. (2004tand
Schneider et la(2016)suggest specific additional amounts required, both are relatind

therefore cannot suggest an optimal dose of therapry summary, taken together, these meta
analyses suggest that the guideline for 45 minutes of therapy does not have a strong research

evidencebase regarding an optimal minimum dose of therapy.

Prospective and retrospective observational cohort studies have also examined the effect of time
spent in therapy after strokéSaxena et al. 2006; Huang et al020Haines et al. 2011; Foley et al.
2012a; Wang et al. 2013; Yagi et al. 2017; Grimley et al. 202®se studies have found that

greater time spent in rehabilitation was associated with greater improvements in measures of
ADLs. Indeed, the findings aith studies appear to provide more support for the benefit of
additional time spent in rehabilitation than the systematic reviews of RCTs described above. The
criticism of observational studies is that they can only indicate relationships between variable
they cannot establish cause and effect as this requires the randomisation of partic{ptontset

al. 2005; Concato et al. 2010; Kersten et al. 20H)wever, there are limitations to RCTs. Their
strict control of variables has led to criticism that RCTs are artiffdaah et al. 2005; Silverman

2009; Concato et al. 2010; Horn et al. 2013glection criteria limits the number of eligible
participants, thus limiting their externaalidity (Horn et al. 2005; Silverman 2009; Kersten et al.
2010; Horn et al. 2012)In Stroke research, people with cognitive impairment and/or aphasia are
commonly excluded from RCTs. Potentially, 44% of people have impaired cognition after stroke
and approximately one third develop aphagiBrady et al. 2016)suggesting that RCTs excluding
these groups lack generalisability. Arguably, observational studies may provide a better reflection

of clinical practice.
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In the obserational cohort studies described abo{@axena et al. 2006; Huang et al. 2009; Haines
et al. 2011; Foley et al. 2012a; Wang et al. 2013; Yagi et al. 2017; Grimley et glpat2aially

a greater amount of therapy was proeid to people that were more available and/or suitable for
therapy, which may represent those with increased potential for improvement and could explain
the greater improvement seen with more therapy. This suggests that a greater amount of
therapy may suisome people more than others. In the context of this research, it poses the
qguestions, what are the characteristics of people suitable for more therapy, and why do some

people not receive the recommended minimum amount?

24 2 K& 5SoyidHeople with Svke Receive 45 minutes of
therapy?

24.1 Therapist DecisiorMaking

The most recent wording of the guideline is:

Gt S2LX S 6AGK aGNR1S aK2dzZ R | OOdzydzA FGS a4 €SI ad
therapy every day, at a frequency that enables them to meet tlediabilitation goals,

and for as long as they are willing and capable of participating and showing

YSI &dzNI 6f S 06 Sy S HIitércoledide \GtrokeN®ikingYParyy A0D&Ep.25)

The wording states who the gigline is applicabletot S2 L S ySSR (2 0SS agAffAy3

LI NOAOALI GAy3Ie | YyR aaK2gAy3ad YSIadzNIofS o0SySTFAG FNRO
decisionmaking. According tGlarke etal. (2018) (G KSNJ LIAdGa dzasS aOf AyAOlFf NBI

how much therapy @ersonreceives. Clinical reasoning, despite being an essential skill in
healthcae, is a complex and multiceted concept that defies a clear definitiiduhn et al.
2018) It is an integrated thinking and decisioraking process, involving cognitive, narrative,
contextual and emotional factorg&ozlowski et al. 2017; Hulet al. 2018) In order to better

understand how therapists in stroke services implement the 45 minute guideline, this section will
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explore the evidence for how therapists decide which geogith stroke are capable of
participating in the recommended minimum amount of therapy. It will then explore evidence for

how therapists decide that a person is showing measurable benefit from intervention.

The clinical presentation @feople with strokenfluences the planning of theragiMcGlinchey

and Davenpdr2015; Clarke et al. 2018)ssues such gsost-stroke fatigue, clinical instability
reduced level of consciousness and cognitive impairtincan impact therapyelivery(Hakkemes

et al. 2011; Otterman et al. 2012; Taylor et al. 2015; Clarke et al. 2018; Longley et al.QDEd)
factors related to the stroke may also affect the delivery of the 45 minute guideline, such as the
LIS N& 2 y QSkidmoge 2tRl. 201@)nd their motivation(McGlinchey and Davenport 2015;

Taylor et al. 2015; Longley et al. 2018) addition to these strokeelated reasons, social factors
YEe FFFSOG GKS |Y2dzyld 2F GKSNILR G§KS LISNAZ2Y
social support may affect access to rehabilitation after str@kagyloret al. 2015; Longlet al.

2019). Additionally, Taylor et.§2015)identified that having English as a first language and
AYRAQDGARIZ £t 3Q FYRK2NJ GKSANI FI YAfASAaQ oAt AGe
decisionmaking. The potential mpact of these social aspedasgns with the theory that there is

not only a deductive element to clinical reasoning, but also a social elefkming and

Mattingly 2008) In addition to strokeNB f G SR | yR a20Alf FI Ol2NAZ
therapy may affect their rehabilitatiofFoley et al. 2012a; McGlinchey and Davenport 2015)
however, it is not clear how therapists assess therapy tolerance. Bo@linchey and Davenport
(2015) and Longley et.dR019) report that therapists use their clinical experience to guide
decision making in relation to stroke rehabilitatjarecisionsare made based oh  LISNE 2 y Q&
perceived need, whicls based on reflectionsfalinical practicdas opposed to evidenceThis is
supported by the finding that a substantial proportion of therapists do not use evidence in their
clinical decisiormaking(Salbach eal. 2010)and that therapists display limited knowledge of the
evidence that an increased amount of therapgpyimprove outcomes following strokglarke et

al. 2018.

Having decideavho iscapable of participating in the recommended amount of therapy, according

to the guideline, therapists then have to decide whigople witha G N2 1 S I NB dakKz2 g A
measurable benefilf N2 Y G NBI GYSy ¢ IngrovenelR B NehabilRatiod thys fak y dzS
influences decisions regarding provision of future rehabilitation (McGlinchey and Davenport 2015,
[2y3ftSe SO td Hnmpvz K2gSPSNE Aaliimproigmenis Of S|

There is the suggestion that therapists use tacit knowledge to make such decisions, as opposed to
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validated outcome measurd€larke et al. 2018)Demain et al. (20068xplored research

f AGSNY GdzNB | 62dzi GKS WNBO2OJSNE IplrdorisPeradaed T2f £ 2 Ay 3

to no longer make functional gains. Demain and colleagues identified that different factors
contribute to recovery plateau, renderingdatcomplex concept. These factors include patient

motivation, the therapeutic relationship and resource availability.

'y AaadzsS dKIFd AayQd OftSINIAYy GKS fAGSNI GdzNB A a

similar circumstances. It is gsible that, if therapists use different criteria to judgeds NE 2 y Q &
ability to participate iror benefit fromtherapy, then service provision may diff8raylor et al.
(2014)utilised SSNAP data to explore achievement of the guideline nationally and found that
there was wide and unexplained variation between teams. Iddalitherapists drawing different

conclusions regarding 2 Y S 2ap@ariateness for therapy may explain such variation, in part.

l'RRAGAZ2Y I ffex RAFFSNBYG GKSNI LB aSNBAOSa Yl &

making. Studies havédentified considerable variations in practice regarding access to inpatient
rehabilitation(Hakkennes et al. 201.1Yhis may also be the case fbe clinical decision making
under investigation.Indeed, SSNAP has recently acknowledged the variability in rehabilitation

delivery in both inpatient and community settifBahalla et al. 2021)

2.4.2 Resource Availability

The impact of resource availabiligjfectsboth therapist decisiormaking and the delivery of the
45 minute guideline. Bothaylor et al. (201&ndClarke et al. (2018When investigating
guidelinedeliveryon stroke units found that resources could imp#utrapy delivery Staffing
establishmentffectsi K S NJ abilkyidipgoide the recommended amount of therapy, with a
positive corelation between staff numbers and achievement of the 45 minute guidéGtarke et
al. 2018) and discharge planning can detract from rehabilitafii@iarke et al. 2018; Taylor et al.
2018) McGlinchey and Davenport (201feund that staffing had a major influence on therapy
provision and defined how physiothagsists would prioritisgpeoplefor therapy, within the
resources availableHow therapistaisetheir time (.g.reducing the time spent in nefaceto-
face clinical activities) has been shown to have a positive impact on the achievement of the 45
minute guidelingClarke et al. 2DB);, potentially, British therapists spend more th&0% of their
time in suchactivities(Putman and De Wit 2009 herapystaffingis not the onlyresourcethat

mayimpact therapy provision. Ensuring thagopleare ready for therapy isonsidereda nursing
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responsibility angeoplenot being ready for therapy impacts on provisincGlinchey and
Davenport 2015; Clarke et al. 2018)herefore, if nursing resources are limitegpplemay not
receivetherapyas planned The issue of resourcingdgmplex and does not only include number
of therapists but skilmix, service setip, equipment and integration witother teams. With a
state-funded National Health Service, under increasing financial pregspmeby et al. 2014)
therapy teamsare unlikely to receive additional resources in order to achteeerecommended
amount of therapy.Clarke et al. (2018)otes that, of the stroke units studied, all had staffing

levels lower than national recommendations.

2.5 Key Findings and Research Questions

The following key findings from the literature review idéngaps in current understanding:

1 Clinical guidelines are only beneficial if their recommendations are correct. The guideline
under investigation is based on consenawsderpinned by research evidence that
compares different types of therapy, as wadl different amounts Further understanding
of the research evidence fahe effectof time spent in therapy after strokis required

9 There are no systematic reviews with metnalyses that investigate impact of amount of
therapy, without comparing diéfrent types of therapy

1 Audited achievement of the recommendation for a minimum of 45 minutes of daily
therapy has shown improvement over time, but it is not achieveaf{@ryone Why?

f  Guideline achievement largely determined byt K SN} LA 4 (a4 Q Thatedl SYSy i
limited evidence regarding how therapist make decisions about therapy allocation,
specific to the delivery of the 45 minute guideline.

1 Decisionmaking between therapists and services may differ, which may contribute to the

variability reported in stroke rehalitiation.

Based on the above gaps in understanding, the following Research Questi@asddressed in

this study:
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1. Does the evidence faffect of time spent in rehabilitation support guideline

recommendations for therapy following stroke?

2. Whatfactors determine whether someone receives the recommended minimum amount

of therapy?

3. Is the 45 minute guideline fit for purpose?

The first two questions both relate to the suitability of the guideline; the first question concerned
with the evidence foguideline and the second concerned with its implementation. The third
guestion draws together the findings of the first two questions, to evaluate if the 45 minute
guideline meets the requirements of clinical guidelines, as synthesised in the background

literature.

30



Chapter 3
Chapter3 { G dEBR& A Y

3.1 Introduction

This sectiordescribeghe methodology of thiprogramme of researgitonsidering the
philosophical principles that inform the approach ug&teen and Thorogood 2018)nitially the
aims and objectiveare considered. Thehilosophical assumptions the researcharethen
described. An overview of the research desgpresentedwith justification for the design

chosen. mally, consideration ojovernance and ethids presented

3.2 Aims and Objectives
Aims:

1. To evaluate whether research evidence supports the recommendation for 45 minutes of

therapy, 5 daygper-week after stroke.

2. ¢2 RSGSNXAYS ¢ K erecaive MérecoddrehdedSniniany a@ndunt of

rehabilitation

3. To judge whether the 45 minute guideline meets the purpose of clinical guidelines, based

on the purpose of clinical guidelines reported in the literature.
Objectives:

1. To conduct a systematic reviemith meta-analysis (using Cochrane methods) of the
quantitative evidence for the effect of time spent in therapy following stroke.

2. Touse therapist focus groups to explordy somepeopledo not receive the
recommended minimum amount of thera@fter strake and a Delphi study to
establish consensus amongst Physiotherapists and Occupational Therapists for why a
person with stroke would not receive a minimum ofdfnutes of therapy

3. To synthesis the findings of research questions one and two, with the ¢jadih
20KSNJ NBft S@Fyid NBASFNODKIE G2 FNHdzZS F2NJ |

minute guideline
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3.3  Philosophical Assumptions

This research project was undertaken from a pragmatist worldview, valuing both subjective and
objective knowledge witlprimary emphasis on the research questions, not the methods used
(Feilzer 2009; Creswell and Plano Clark 2018; Kaushik and Walsh R@g@atism bridgsthe

gap between positivism (the world exists separate to our understanding of it) and constructivism
(the world is created by our experience of it), with the belief that our experiences of the world are
constrained by the nature of the wial, but our understanding of the world is limited to our
interpretation of it(Morgan 2013) A pragmatist worldview asserts that focus siibbe on

research that solves realorld, practical problems and the methods used should be those that
best suit the questions askedFeilzer 2009; Teddlie and Tashakkori 2009; Morgan 2013; Creswell
and Plano Clark 2018; Kailsand Walsh 2019; Kelly and Cordeiro 20203 such, research
undertaken within a prgmatist framework employs either qualitative or quantitative methods, or
both if required, supported by the view that the distinction between these two research

traditions is convention, rather than an epistemological separatiteinson 2008)As such,
pragmatism is often associated with mixed and multiple method stu@esswell and Plano Clark
2018; Kaushik and Walsh 2019)

Mixed methods research occurs when both qualitatiagad(from a constructivist tradition) and
guantitative data (from a positivist tradition) are integrated to answer a research quedioyie

et al. 2009; Teddlie and Tashakkori 2009; Curry and N8n&th 2015; Creswell and Plano Clark
2018) Itis considered an alternative to theathotomy of quantitative and qualitative research,
bridging the gap between these two traditio(l3oyle et al. 2009; Teddlie and Tashakkori 2009;
Creswell and Plano Clark 2018)deed, one of the advantages of using a mixed methods
approach is that it can harness the benefits and offset the weaknesses of either qualitative or
guantitative methods used iisolation(Creswell and PlanGlark 2018) Other benefits include

the ability to gain a greater depth and breadth of understanding of a phenoméboyle et al.
2009; Teddlie and Tashakkorid®) Curry and Nune3mith 2015; Creswell and Plano Clark
2018) This study adopted a mixanethods approach harness such benefits, but also because it
is suited to addressing complex and midtcetedphenomenon in healthcare resear@@urry and
NunezSmith 2015)using the methods that bestuit the research questior(€reswell and Plano

Clark 2018) The methods included and justification for their choice isatibed below.

A multiple methods study (also known as Qudsied methods(Teddlie and Tashakkori 2009)

reports both qualitative and quantitative data without integratio@reswell and Plano Clark
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(2018)stress that it is the combining of the data (not simply reporting finding of both qualitative

and quantitative study) that defiremixed methods research.

3.4  Research Design

This is a multiplenethods, quantitative and mixethethod study design, to answer tHigst two
research questions identifiedAlthough data from the two research questions are not are not
formally integratedthey aresynthesised in chaptesevento address the third research

guestion. Seefigure 2for a diagram of the research design.

Examining the recommendation for 45 minutes
of therapy

What is the underpinning evidence for time
spent in rehabilitation and effect on measures
of activity after stroke?

Why do people with stroke not always receive
the recommended minimum amount of
therapy?

Stage 1: Focus Groups, exploring the views of
Occupational Therapists and Physiotherapists

Cochrane protocol and review

Stage 2: Delphi Study, to gain consensus amongst
Physiotherapists and Occupational Therapists

4 i

Quantitative design Mixed method (exploratory
sequential) design.
Qualitative method followed by
a mixed method

Figure2 Diagram of the research structure and research design
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3.4.1 Question One: What is thenderpinning evidence for time spent in rehabilitation
and effect on measures of activity after stroke?

A Cochrane review (systematic review with mataalysis, following preletermined, published
standards) addressed this research question and theditaly objective.A systematic literature
review meticulously gathers all the relevant research evidence that addresses a specific research
guestion and fits pradetermined selection criteri@Dever@aux and Yusuf 2003; Akobeng 2005;
Garg et al. 2008; Chandler et al. 2022his facilitates the synthesis of highality research
evidence, in which biases are limited by a systematic apprpakbbeng 2005; Garg et al. 2008)
and allows researchers to explore the consistencies and differences of evidence across studies
(Chandler et al. 2022)Systematiceviews often include Met#nalyses, which is the use of
statistical methods to quantitatively synthesize findings across stdiesan 2011; Chandler et

al. 2022) A metaanalysis can provide a more accurate estimate of true effect than any single
study alongGarg et al. 2008; Chandler et al. 2022)

To date, ninether systematic reviews with metanalysis have consider the effect of time spent

in rehabilitation. However, all nine include studies that vary not only in the amount of time spent
in rehabilitation, but also the nature of the rehabilitation. Therefatés not certain if any

difference found between groups is attributable to the amount of therapy received, as the
content of the therapy may have also influenced outcomas.such tiwas reasonedhat there

were no systematic reviews with metanalyss that considered the effect of time spent in

rehabilitation, with all other important variables controlled.

Other methods could have been used to address Research Question One. However, within
healthcare (and medicine, in particular), well conductgstematic reviews with metanalysis

are considered the highest quality level of evidefBarns et al. 2011)Whilst this assumption
could be disputed, systematic reviews with metaalysis (and Cochrane reviews in particular) are
considered usefutources of evidence for guidelinievelopment(National Institute for Health

and Care Excellence 2014)

In accordance with the pragmatist standpoint of this study, a systematic review with- meta
analysis washosen as it is an appropriate methdd answer the question and, indeed, is a

method that has been used to answer similar questions in the past. A Cochrane review was
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specifically chosen, as it was considered likely to have a greater impact on future guideline
development supporting the pagmatist view that research should address +walld problems.
The initial proposal for the Cochrane review was to synthesis RCTs and cohort studies which
examined the effect of time spent in rehabilitation. However, the Cochrane Stroke Group

favoured he exclusive inclusion of RCTs.

As this strand of the research project address question one, it was undertaken in parallel with the
research activity undertaken to address question two. When the Cochrane review was

completed, its findings weresed to address research question three.

3.4.2 Question Two: Why do people with stroke not always receive the recommended
minimum amount of therapy?

When planningesearchto addresqjuestion twq different approaches were ctemplated
Literature examined in chapter 2 revealed limited understanding about how therapists make
decisiongegardingtherapy provision after strokeTherapists themselvasay beable to provide
further information about the factors that influence their decisioraking, therefore a method
which asked therapists their views was requirdthere are manyotential methods to gather the
views of individualgncluding interviews, focus groups and observatidowever,aconsensus
method wouldidentify, not only reasons why a person may not receive the recommended
minimum amount of therapy, but also which reasons wageeed by the majority of the
participating therapistsvhich reasonsvere not agreed by the majority. In aitidn, the guideline
was determined via expert consensus, so a consensus method to determine why the guideline is
not always achieved was considered an interesting parafielally it was felt that a consensus
method, which included Ergenumber of participants from acss the UK, wouldupport
answering the third research question, is the 45 minute guideline fit for purpdde fit between
the methods used and the research questions aligns with the pragmatist standpoint of this

programme of research.
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Consensus methods are used to gain agreement in areas where there is uncertainty due to either
a lack of, or conflicting, research evider(E®k et al. 1984; Murphy et al. 1998; Black 2006;
Tomasik 2010; James and Wanfeorward 2015) They collate the wisdom of participants, rather
than create new knowledg@Murphy et al. 1998) Research literature iddifies three main
consensus methods: the Delphi methdkde Nominal Group Technique (NGT) and the Consensus
Development Conference (COEiINk et al. 1984; Murphy et al. 1998; Black 2006; James and
WarrenForward 2015) The consensus method selected will depend on the evidewailable
(James and WarreRorward 2015) If limited evidence is available, a Delphi Method or a NGT is
more appropriate(Black 2006) However, if evidence is available but inconclusive or conflicting, a
CDC is more appropriatelalcomb et al. 2008) As there is limited evidence regarding how
therapists make decisions about the amount of therapy provided to stroke survivors, a Delphi
method or NGTwere considered appropriateThese two methods are described, and justification

given for the method chosen.

The Delphi method is a structured group communication technique, which uses a series of
guestionnaires administered in rounds. The first round commonly asks participants to suggest
factors that should be considered by the group. Subsequent rounds ats&ipeants to rate their

level of agreement with statements given using Likert scales. After each round, the responses are
summarised and sent back to the participants, indicating their individual position against the
INR dzZLIQ& LJ2 aA (A 2 yed untilcdhdetsuslidhanch& anarmally aftd duyids

(Fink et al. 1984; Murphy et al. 1998; Powell 2003; van der Linde et al. 2005; Black 2006;
Boulkedid et al. 2D1). The benefits of a Delphi method are as follows: Firstly, the participants
never meet; therefore individuals are not influenced by persuasive or dominant group members,
thus reducing biafMurphy et al. 1998; van der Linde et al. 2005; Black 2006; Boulkedid et al.
2011) Secondly, a large number of individuals can be incl8ktk 2006; Boulkedid et al.

2011) Thirdly, the process is not constrained by geogrdpink et al. 1984; Murphy et al. 1998;
van der Linde et al. 200Boulkedid et al. 2011)Criticisms of the Delphi method include difficulty
in distinguishing reasons for disagreemékturphy et al. 1998; Black 200&)d reliance on
guestionnaire design and selection of an expert pgdames and WarreRorward 2015) A

Nominal Group Technique (NGT) is a comemittlecisiormaking proceséFink et al. 1984;
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Murphy et al. 1998; James and WarfEarward 2015) It involves 8.2 participants (Fink et al.

1984; Black 2006ho initially record their owrdieas privately before ideas are shared and
discussed in a facilitated meeting. Individuals then anonymously vote for their preferred option
and statistical analysis applied ebtaina group judgment Benefits of a NGT include allowing all
members equabpportunity to generate suggestions in a formal, structured setting, therefore
avoiding dominance of one or few individuals or id@dsirphy et al. 1998; James and Warren
Forward 2015) Arguably, a NGT is less representative than a Delphi method, due to the smaller

numbers of participants iralved(Black 2006; James and Wariearward 2015)

Evidence suggests there are advantages and disadvantages to both a Delphi method and a NG
Hutchings et al. (200@pnducteda study, including 213 heath care professionals, comparing the
outcomes of Delphi methods and an NGT. They found that there was greater final consensus in
the NGT (potentially because individuals were able to share the reasons for their opinions).
Howe\er, there was greater betweegroup agreement in the Delphi method, indicating greater
reliability, whichmay be due to the larger numbers involvéenk et al. 1984)Hutchings et al.

(2006)a dzZ33S&aG GKIG T WKEONRRQ FLILINERIFOKE O2YO0AYA
of both methods. They specifically suggested the use of a convened group (akin to a focus group),
recorded and analysed usingamatic analysis, followed by a postal stagderefore, to address

the second research question (objective two) of this programme of reseataln-atage

exploratory sequential mixed methods desi@reswell and Plano Clark B)wasselected In

the first stage, therapisfocus groups explored why some people do not receive the

recommended minimum amount of therapy after strok€he focus group findings, with findings

from published literature were used to initiate staged, a Delphi study testablish consensus
amongst Physiotherapists and Occupational Therapists for why a person with stroke may not
receive 45minutes of therapy.This approach includes triangulatiamijlising two methods to

seek agreement within findirgg to enhance validitfDoyle et al. 2009)Further detail egarding

how the two stages were undertaken follow.

3.4.2.1 Stage 1: Focus Groups

In addition to contributing to the initiation of a Delphi study, foeusre chosen to elicitich data

concerning how therapists decide how much therapy to provide to people siiteke.

37



Chapter 3

Focus groups are an exploratory method, which utilise group interaction to elicit qualitative data

(Barbour 2018; Green and Thorogood 2018)i Q& | &2 O0OAFf O2y adNHzOGA DS | LILINE
construct theirknowledge through their interactions with othe¢sranoff and Hultberg 2006)

They are suitable for studying the decisimraking procesBarbour 2018)giving the researcher

the opportunity to explore how participants view their real{tyanoff and Hultberg 2006 Focus

groups are suitable for addressing sensitive topics, due to their perceived informalitgaand

encourage greater candoBarbour 2018) The nonachievement of a national guideline could

be considered a saitive topic, which therapists might feel uncomfortable discussing in an

individual interview.L 1 Qa4 AYRAOFGSR GKI G GKSNI LIAmakidg dzasS G OA G ]
(Clarke et al. 2018)Potentially, some decisievil { Ay 3 NBf A Sa 2y AyadgaAyod yR W
groups, therefore, were considered an appropriate method for gathering this data, where

therapistscould use the interaction with others to clarify the factors that influence their decision

making.

As described in chapter 5, the focus groups were undertaken with established therapy t€ams.
use of preexisting groups as focus groups reduces the variability in terms of possible practical
limitations to providing the recommended amount of therapyhin groups. It is also beneficial

in terms of familiarity within the group and potentially increases truthfuln@ssbour 2018)

The focus groups were analysed using reflexive thematic analysis, broadly following the process
described byBraun and Clarke (20Q&)ut adopting the pnciples of reflexive thematic analysis,

as describedby Braun and Clarke (2022puchprinciples includenot only generating qualitative
data, but positioning the data collection withing a qualitative research design, informed by

idzk £t AGEFGADS LINAYOALX Sad ¢KS T20dza INRdzLIA RAR y20 :
explore trerapists views and experience, as socially constructed in the group pracgss
acknowledging the effect that the researcher would have on this data collection and andligsis.
data was analyseffom an interpretivist philosophical perspectivénterpreivism is concerned

with exploring meaning, using both the participants and the researchers understanding,
recognising the impact that the social world and the researcher will have on each(Sthegoe

and Spencer 2003; Green and Thorogood 208y this reasont iwas considered@propriate

for analysis of these focus groups
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3.4.2.2 Stage 2: Delphi Study

The findings of the focus groups, as well as published literature were used to design the first
round of aDelphi studyto establish consensus amongst Physiotherapists@emipational
Therapists for why a person with stroke would not receive a minimum-ihigfites of theray

and to determine if there was any lack of agreement amongst therapists regarding why some
people do not receive 45 minutes of therapVhis first romd was sent to participants who had
consented to participate in the Delphi study; in this first round, participants were invited to
suggest any further reasons why someone may not receive the 45 minute guideline, which were
incorporated into the second Dghi round. Participants completed each round of the Delphi

study via an electronic link, using survey software.

A Delphi study uses both qualitative and quantitative d&tasson et al. 2000; Powell 2003;
Keeney et al. 2006; James and WarFemward 2015and, therefore, can be considered a mixed
method (Whitehead et al. 2020)In this Delphi study, the quantitative data is the Likectle

responses to the Delphi statements and the qualitatdata is the comments

As this strand of the research project address quedtiam it was undertaken in parallel with the
research activity undertaken to address questmre. When thefocus groups and Delphi study

were completed,their findings wee used to address research question three.

3.4.3 Question Three:ls the 45 minute guideline fit for purpose?

The purpose of clinical guidelines, as summarised in Chapter 2, was compared to the findings of
this programme of researcfCochrane review, focus groups and Delphi staahyg) other relevant
published researchnd data sourcego respond to this research questiott.is this research

guestion that links research questions one and two, as the findings of each contribite to t
discussion regarding the suitability of the guideline in clinical practice and if it is, indeed, fit for

purpose.
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3.5 Demonstrating quality and rigor

3.5.1 Cochrane review

A systematic approach, which followed the guidance of the Cochrane Handbook for systematic

reviews(Higgins et al. 2021@)as used. This included a comprehensive search of 11 electronic

databases and 5 clinical trials registries, handsearching of key studies and citation reference

searching. This was supportedbyth OKN} yS { GNRP1S DNRdzLIQAd AYyF2N¥I GA2Y
I dz K2 NBR 2dzZRISR adGdzRASAQ StAIAOAfAGE F2NI AyOfdzarzy |
using a comprehensive tool. Data was extracted and inputted by one author, and check by

another. Futher information regarding these activities are detailed in the Cochrane review.

3.5.2 Focus groups and Delphi study

Consensus regarding criteria by which quality should be judged in qualitative studies is lacking

(Mays and Pope 2000; Ballinger 2006; Green and Thorogood.28%8)n alternative to

considering criteriaBallinger (20060INR2 LJ2 8 S& F2dzNJ WO2y AARaBWIf G A2y aQ F2NJ |
gualitative research, which have been applied te tlata collection and analysid the focus

groups and the qualitative element of the Delphi studie four considerations are described

below:

1 Coherenceonsiders the extent to which the elemenof the study align. In this study,
both the focusgroup and the Delphimethod aligns with theragmatistposition of the
study and with the research question that thecusgroupsand Delphi studgontribute to
addressing.

1 Evidence of Systematic andr€ful Research Condustdemonstrated through the
considered planning and execution of tfecusgroupsand Delphi studydetailed in the
this chapter and in chapters five and sIr.the focus groups,ate wastaken to accurately
record the expressedi@ws of participants using a systematic approach including
inductive analysis and in vivo coding.coding framework was produced to demonstrate
how codes were produced from the data and how they were organised into themes. This
was hot to support the aalytical process, but to provide transparendy.the Delphi
alddzRex + aeadSYFGAO FLIWNRFOK gla G1F1Sy (2 NBOGAS
consensus and reviewing them for subsequent rounidstails regarding this approach

are supplied in an appenditq provide transparency.
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9 Convincing and relevant interpretatiaonsiders the credibility of the research.
Presentation and discussion of thecusgroup results in chapter fivand the Delphi study
results in chapter sidemonstrate that theresults are consistent with findings from other,
similar studies, whilst also offering potentially new informatidrhe focus groups were
initially coded by BC and organised into themes/ubmes. This was presented to a
research supervision (JT), whiscussed the codes, their interpretation, themes and-sub
themes at length The research supervisor challenged interpretations, when she felt they
may not be substantiated by the data. The final presentation of themes antheunfies
is the result of thigliscussion.

Delphi statement review was initially undertaken by BC, following the process outlined in
chapter six. Statements for which there was not consensus were analysed, in relation to
the comments that participants gave for their answer and stagats were reworded for

the following round. The rvorded statements (with justification) were then presented

to two research supervisors (JT and JB), who ensured that thended statements were
appropriate in light of the comments and level of agresTh

1 Accounting for theRole of the Researchés considered in terms of my views and biases.

In chapter one, | explained that the motivation for this research stemmed from my own
clinical practice. | became a band 7 (advanced) Occupational Theraglisike in 2008,

the same year the 45 minute guideline was first published. | was instrumental in the first
audit of the 45 minute guideline in my organisation (2010) and | worked with my team to
introduce this guideline into clinical practice. With oolleagues, | debated the

guideline. We questioned its origins, its benefits and the effect it could have on clinical
LIN OGAOS O0FNRY 020K GKSNILAAGAQ FYyR LI GAS
own, formed views of the 45 minute guidelineombined with the motivation to learn

and understand more. These views and experience will have influenced the findings of

this research.

In aFocus Groupthe group facilitator actively contributes to the data being generated
(Barbour 2018) The questions asked and the manner in which they were asked would
have influenced the information participants gave. | mafferts to managemy effect on

the data collection and analyddy maintaining a reflective diary throughout, using

memos to note when | was potentially making judgments. However, despite having
maintained awareness of this potential, my own preconcemiwill have undoubtedly
influenced this research to some extent. In addition, | was known to some of the research

participants by virtue of the teams being local. | aimed to reduce the impact of this by
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introducing myself as a researcher and throughssaance that confidentiality would be

maintained but it is likely to have impactéde data collected.

In the Cochrane review and Delphi study | was not as close to the data collection. In the
Delphi study, I did not meet participants fateface. Howver, the way that | presented

the research to them (in the Participant information sheet, consent forms and in email
communication) could have influenced their responses. Despite the perceived objectivity
of a Cochrane review, decisions | made aboutrtheew objective and methods for data

analysis, as well as the emphasis on the discussion, will have been influences by my views.

3.6 Governance, Ethics and Insurance

3.6.1 Informed Consent

Participants were given information sheets appropriate for the stafggudy. Contact details
were provided on the participant information sheet, had prospective participants wished to

discuss any issuedill participants signed a consent form prior to participation.

3.6.2 Maintaining Confidentiality and Protecting Data

All paperbased data was stored behind two lock&ny electronic data was saved in a password
protected document.The University of Southampton Data protection policy and General Data

Protection Regulations (GDPR) was followed.

t I NI A OA LI yailhaw@s n@didtgired 4y Svgiding use of personally identifiable information

in data collection or analysis.

3.6.3 Right to withdraw
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All participants retained the right to withdraw from the study, without explanatidihey were
informed that, shouldhey withdraw, data they had already contributed to the study may be

retained.

3.64 Ethical Approval & Insurance

Ethical approval was sought from the University of Southamptoraddition, ethical approval
was required from Research and Development (R&Tany hospital trust that employs therapists
involved in the focus groupsSponsorship and insurance was obtained from the University of

Southampton.
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4.1  Introduction to chapter

This chapter presents a Cochrane review, examining the effect of time spent in rehabilitation on
activity limitation and impairment after strokdt was undertaken to address the first research
guestion:What is the underpinning evidence for time spent in rehabilitation and effect on
measures of activity after stroke™Phis review received editorial approval from the Cochrane
Stroke Review grouip September 2021and is awaiting publication. &tcordame with

Cochrane methodology protocol waspublished in March 2017, prior to commencement of the

review (AppendixD). The full papers presented heran.

Title: The effect of time spent in rehabilitation on activity limitation and impairment after stroke

Authors: ClarkB, Whitall J,KwakkelG,MehrholzJ,EwingsS,BurridgeJ

4.2  Plain Language Summary

4.2.1 Review Question

Does more time spent irehabilitation improve activity? What matters? Is it the total time spent
in rehabilitation that is important, or is it the way rehabilitation is delivered (the schedule). Is it,

for example, the amount of time spent per week? Or the frequency of sessions?

4.2.2 Background

Stroke rehabilitation helps people who have had a stroke to recover and resume their activities.
Different countries have different guidelines about the amount of therapy they should receive. In
England, a minimum of 45 minutes of each appraigritherapy, every day is recommended. In
Canada the guidelines recommend marethree hours of taskspecific training, five days per

week. Previous research has not found clear evidence in favour of one approach or the other: the
effect of total time spenin rehabilitation; or the schedule by which it is delivered. The English

recommendation of 45 minutes is based on the results of studies that compare different types of
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rehabilitation as well as different amounts of the same type of rehabilitatiowhich is not the
same thing. This is why our review compares only different amounts of the same type of stroke

rehabilitation.

4.2.3 Study Characteristics

We included 21 studies amounting to 1,412 people with stroke. Each study had compared groups
of people who hd received different amounts of the same type of rehabilitation. Different types

of rehabilitation were included, but the comparison within each study was always only different
amounts of the same type. We included rehabilitation of the arm, leg, walkidgyaneral
rehabilitation. In 16 studies, participants were in the first six months after stroke. In the remaining

five studies participants were more than six months after stroke.

424 Search Date

We searched for studies up to June 2021

425 Key Results

We foundthat, for measures of activities involved in daily living (e.g. washing and dressing),
activity measures of the arm (e.g. picking up an item) and activity measures of the leg (e.qg.
walking) there was neither harm to nor benefit for groups that receivedamehabilitation

compared with groups that received less. For measures of movement of the arm and leg (e.g.
strength or range of movement), thergasa benefit from receiving more rehabilitation.

However, when we compared only the studies that had a biggetrast between groups, there

was a beneficial effect from additional therapy in terms of daily living activities, activity measures
of the arm and leg; and movement measures of the arm. This suggests that people with stroke
need a large amount of extr@habilitation for it to make a difference in their recovery and ability

to do everyday activities.

4.2.6 Quality of the Evidence

Quiality of the evidence, which is measured by thuality of each of the studies included in the
review, was either low or very low. We can therefore only draw tentative conclusions from the

findings of this review. It also indicates that more, better quality, studies are needed.
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4.3

Summary of findings

Table2 Summary of findings table one (objective apenmediately after intervention)

More time compared to Less time in rehabilitation (Objective on®utcomes immediately after intervention)

Higher scores indicate

greater independence

Patient or population rehabilitation vs Less time spe@ettingy ! y& NBKFOATAGF GA2y aSididAy3azr AyOf dzRAY
Intervention: More timeComparison Less time
Outcomes Anticipated absolute Relative No of Certainty Comments
effects* (95% CI) effect | participants| of the

Risk with Risk with (95% CI)| (studies) | evidence

Less time | More time (GRADE)
ADL Outcomes - SMDO0.13 - 864 Sttt |Asaruleofthumb, a SMD of 0.2 is considered a small
assessed with: Studies higher (0.02 (19 RCTs) |VERY effect. Therefore, this finding suggests that the average
measured ADL outcomes lower to 0.28 Lowg.b.c |difference in mean scores between more therapy grouy
using different scales. higher) and less therapy groups is small. As the confidence

interval for this outcome includes 0, there may be no

Chapter 4

47



Chapter 4

More time compared to Less time in rehabilitation (Objective on®utcomes immediately after intervention)

difference for ADL measures when moma¢ is spent in

rehabilitation.

limb activity using

different scales. Higher

Activity measures of the SMD0.09 426 Sttt |Asaruleofthumb, a SMD of 0.2 is considered a small
Upper Limb (Upper limb higher (0.11 (18 RCTs) |VERY effect. Therefore, this finding suggests that the average
activity) assessed with: lower to 0.29 Lowa.bd |difference in mean scores between more therapy grou
Studies measured upper higher and less therapy groups is small. As the confidence
limb activity using interval for this outcome crossdy there may be no
different scales. Higher difference for upper limb activity measures when more
scores indicate greater time is spent in rehabilitation.

activity

Activity measures of the SMDO0.25 425 §Stt |Asaruleofthumb, a SMD of 0.2 is considered a small
Lower Limb (Lower limb higher (0.03 (5 RCTs) Lowa, b |effect. Therefore, this finding suggests that the averagg
activity) assessed with: lower to 0.53 difference in mean scores between more therapy grou
Studies measured lower higher) and less therapy groups is small. As the confidence

interval for this outcome crossesthere may be no
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scoredindicate greater

activity

difference for lower limb activity measures when more

time is spent in rehabilitation.

Motor impairment SMD0.32 287 §$tt |Asarule ofthumb, a SMD of 0.2 is considered a small
measures of the Upper higher (0.06 (12RCTs) | owa, e |effect. Therefore, this finding suggests that the averags
Limb (Upper limb higher to difference in mean scorasetween more therapy groups
impairment) 0.58 higher) and less therapy groups is small. As the confidence
assessed with: Studies interval for this outcome does not crosses 0, there is a
measured upper limb benefit for upper limb impairment measures when mor
impairment using differen| time is spent in rehabilitation.

scales. Highescores

indicate less impairment

Motor impairment SMDO0.71 SD 51 Sttt |Asaruleofthumb, a SMD of 0.5 is considered a mode
measures of th lower higher (0.15 (1 RCT) VERY LO\ effect. Therefore, this finding suggests that the averagg
limb (Lower limb higher to f, g difference in mean scores between more therapy grou
impairment) 1.28 higher) and less therapy groups is moderate. As the confidenc

Chapter 4
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More time compared to Less time in rehabilitation (Objective on®utcomes immediately after intervention)

assessed with: Measured

by knee flexion peak

interval for this outcome doesot crosses 0, there is a

benefit for lower limb impairment measures when more

torque time is spent in rehabilitation.
Serious Adverse 48 per 100057 per 1000 | RR 1.20|379 § $§t t |Thereis noincreased risk of serious adverse events o
Events/Death (24t0136) | (0.51to |(2 RCTs) Lowa, b |death when more time is spent in rehabilitation

2.85)

intervention (and its 95% CI).

Cl:Confidence intervalSMD:Standardised mean differencBR:Risk ratio

*The risk in the intervention grougand its 95% confidence interval) is based on the assumed risk in the comparison group wetative effectof the

GRADE Working Group grades of evidence

possibility that it is substantially different

High certainty:We are very confident that the true effect lies close to that of the estimate of treceff

Moderate certainty:We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effélotrbus a
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Low certainty:Our confidence in the effect estate is limited: The true effect may be substantially different from the estimate of the effect

Very low certainty:We have very little confidence in the effect estimate: The true effect is likely to be substantially different from thatesifreffect

See interactive version of this tablettps://qdt.gradepro.org/presentations/#/isof/isof question revman web 417399834740907517

a.SeveralsizZRAS& Of I AaAFTASR Fa Wwaz2yYS 02y O0SNY 3059 GClloris Arkeflect Nike Dfino dfférencer | &
c. Two studies may have measured this outcome but have not reported it. A funnel plot shows some asymmetry, whielinaiagpt/e of publication
bias.

d. Five studies may have assessed this outcome but did not report findings. A forest plot for this outcome shows asymmestiyesafjgorreporting
bias.

e. One study assessed this outcome but does not reportedrfgeland two further studies may have assessed this outcome but do not report findin
f. Analysis only included one study, which was judged as High risk of bias. Therefore, finding considered at very sefiblas rfidkvengraded by 2
levels).

g. Two studies may have assessed this outcome but do not report findings

Chapter 4
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Table3 Summary of findings table two (objective ogenediumterm outcomes)

More time compared to Less time in rehabilitation (Objective onenedium term outcomes)

Intervention: More timeComparison Less time

Patient or population rehabilitation vs Less time spe@etting Any rehabilitatora SG G Ay 3T Ay Of dzRAYy3I Kz2aLWAdGl =

2

Outcomes Anticipated absolute effects] Relative No of Certainty Comments
(95% ClI) effect | participants| of the
Risk with Les]  Risk with (95% CI)| (studies) | evidence
time More time (GRADE
ADL Outcomes - SMDO0.01 - 673 §ttt |Asthisfinding is very close to 0, it suggests that the
assessed with: Studies higher (0.15 (12 RCTs) |VERY average difference in mean scores between more thera
measured ADL lower to 0.16 LOWa, b, |groups and less therapy groups is close to nothing.
outcomes using higher) c Therefore, there is no difference for ADL measures whe
different scales. Highel more time is spent in rehabilitation
scores indicate greater
independence
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More time compared to Less time in rehabilitation (Objective onenedium term outcomes)

Activity measures of th SMDO0.02 218 Sttt |Asthisfinding is very close to 0, it suggests that the
Upper Limb Medium- lower (0.36 (9 RCTs) |VERY average difference in mean scores between more thera
term outcomes lower to 0.33 LOWD, d, |groups and less therapy groups is close to nothing.
assessed with: Studies higher) e Therefore, there is no difference for activity measures g
measured upper limb the upper limb whermmore time is spent in rehabilitation.
activity using different

scales. Higher scores

indicate greater activity

Activity measures of th SMDO0.1 243 Sttt |Asaruleofthumb, a SMD of 0.2 is considered a small
Lower Limb Medium- higher (0.3 (4 RCTs) |VERY effect. Therefore, this finding suggests that the average
term outcomes lower to 0.49 LOWD, d, | difference in mean scores between more therapy group
assessed with: Studies higher) f, g and less therapy groups is very small. As the confidenc

measured lower limb
activity using different
scales. Higher scored

indicate greater activity

interval for this outcane crosses 0, there may be no
difference for lower limb activity measures when more

time is spent in rehabilitation.

Chapter 4
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More time compared to Less time in rehabilitation (Objective onenedium term outcomes)

assessed with:

Motor impairment SMDO0.02 115 Sttt |Asthisfinding is very close to 0, it suggests that the
measures of the Upper lower (0.39 (5RCTs) |VERY average difference in mean scores between more thera
Limb- Mediumterm lower to 0.35 LOWD, d, |groups and less therapy groups is close to nothing.
outcomes higher) h Therefore, there is no difference for motor impairment
assessed with: Studies measures of the upper limb when matiene is spent in
measured upper limb rehabilitation.

impairment using

different scales. Higher

scores indicate less

impairment

Motor impairment SMDO0.62 37 Sttt |Asaruleoftbmb, a SMD of 0.5 is considered a modere
measures of the Lower higher (0.04 (1 RCT) VERY effect. Therefore, this finding suggests that the average
Limb- Mediumterm lower to 1.28 LOWMD, i, j| difference in mean scores between more therapy group
outcomes higher) and less therapy groups is moderate. As the confidence

interval for this outcome does not crossesglifere is a
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Measured by knee

flexion peak torque

benefit for lower limb impairment measures when more

time is spent in rehabilitation.

Serious Adverse
Events/Death
Medium-term

outcomes

70 per 1000

93 per 1000
(44 to 194)

RR 1.32
(0.63 to
2.76)

344
(3 RCTs)

§t t t |Thereisnoincreased risk of serious adverse events or

VERY
Lowa, b

death when more time is spent in rehabilitation

*The risk in the intervention grougand its 95% confidence interval) is based on the assumed risk in the comparison group wetative effectof the

intervention (and its 95% CI).

Cl:Confidence intervalSMD:Standardised mean differencBR:Risk ratio

GRADE Working Group grades of evidence

High certainty:We are very confident that the true effect lies close to that of the estimate of treceff

Moderate certainty:We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effélogrbus a

possibility that it is substantially different

Low certainty:Our confidence in the effect esteme is limited: The true effect may be substantially different from the estimate of the effect

Very low certainty:We have very little confidence in the effect estimate: The true effect is likely to be substantially different from thatesifraffect

Chapter 4
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More time compared to Less time in rehabilitation (Objective onenedium term outcomes)

See interactive version of this tablettps://qdt.gradepro.org/presentations/#/isof/isof question revman web 421205526923794365

a. More thanhalf of the studies included in analysis have a high overall risk of bias. Therefore, finding considered at very seidiagigowngraded

by two levels)
b. 95% CI contains an effect size of no difference

c. Data from one included study is misgifrom this analysis. One study assessed this outcome but does not reported findings and seven other sty
may have assessed this outcome but do not report findings. A funnel plot for this outcome shows asymmetry, which mayordiepiarting bias.
d{ SOSNIf addzRASa OflaaATASR Fa wazyY$s 02y OSNY&aQ 2N WKAITKQ NRal 2
e. Data from two included studies are missing from this analysis. Two studies assessed this outcome but do not reportedrthdign other studies
mayhave assessed this outcome but do not report findings.

f. 12= 58%

g. Data from one included study is missing from this analysis. One study assessed this outcome but does not reported finolireg&igher study may
have assessed this outcome but doed report findings.

h. Data from one included study is missing from this analysis. Two studies assessed this outcome but do not reported fihsingshan studies may

have assessed this outcome but do not report findings.

i. Only included study wass high risk of overall bias
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More time compared to Less time in rehabilitation (Objective onenedium term outcomes)

j- One study assessed this outcome but does not reported findings and two other studies may have assessed this outcomadiuegoesfindings.

Table4 Summary of findings table thrgebjective twog longterm outcomes)

More time compared to Less time in rehabilitation (Objective ontong-term outcomes)

Patient or population rehabilitation vs Less time spe@ettingy ! y& NBKF oAt AGI GA2y aSGadAy3asT Ay Of dzRAY
Intervention: More timeComparison Less time
Outcomes Anticipated absolute effects] Relative No of Certainty Comments
(95% CI) effect | participants| of the
0 . :
Risk with Les{ Risk with | (0070 €N| (studies) | evidence
. : (GRADE
time More time
ADL OutcomeslLong - SMDO0.09 - 67 §$$tt |Asarule ofthumb, a SMD of 0.2 is considered a small
term outcomes higher (0.39- (1 RCT) LOWA effect. Therefore, this finding suggests that the average
difference in mean scores between more therapy group

Chapter 4
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More time compared to Less time in rehabilitation (Objective onong-term outcomes)

walk test

assessed with: Adelaid lower to 0.57 and less therapy group is very small. As the confidence

Activities Profile higher) interval for this outcome includes, there may be no
difference for ADL measures when more time is spent i
rehabilitation.

Activity measures of th SMDO0.16 67 §$tt |Asarule ofthumb, a SMD of 0.2 is considered a small

Lower Limb Longterm higher (0.32- (1 RCT) LOWA effect. Therefore, this finding suggests that the average

outcomes lower to 0.64 difference in mean scores between more therapy group

assessed with: 6 minut higher) and less therapy group is srhas the confidence interva

for this outcome includes 0, there may be no difference
activity measures of the lower limb when more time is

spent in rehabilitation.

Motor impairment

measures of the upper

limb - Longterm
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outcomes- not

reported

Motor impairment - - - - - -
measures of the lower
limb - Long term
outcomes- not

reported

Serious adverse - - - - - -
events/death- Long
term outcomes- not

reported

*The risk in the intervention grougand its 95% confidence interval) is based on the assumed risk in the comparison group @atdtibe effectof the

intervention (and its 95% CI).

Cl:Corfidence intervalSMD:Standardised mean difference

Chapter 4
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More time compared to Less time in rehabilitation (Objective onong-term outcomes)

GRADE Working Group grades of evidence

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

Moderate certainty:We are moderatelygonfident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there
possibility that it is substantially different

Low certainty:Our confidence in the effect estimate is limited: The true effect may betankially different from the estimate of the effect

Very low certainty:We have very little confidence in the effect estimate: The true effect is likely to be substantially different from thatesifreffect

See interactive version of this tablettps://gdt.qradepro.org/presentations/#/isof/isof question revman web 421205629766293495

a. Very serious imprecision, due to 95% CI containingftatt size of no difference and finding based on the results of only one study, with a relativ

small number of participants (downgraded by 2 levels)
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4.4  Background

This review explores the effect of time spent in rehigdtiion after stroke. We acknowledge that
‘time spent' is potentially an ambiguous term. For the purpose of this review, we consider 'time

spent' to include

9 The number of minutes of rehabilitation provided, per week;

1 The frequency of rehabilitation praded per week (i.e. number of days per week on
which rehabilitation was given);

1 The timeperiod over which rehabilitation was provided, or rehabilitation duration

9 The total amount of time spent in rehabilitation (in minutes/hours)

The outcome of rehabilitation after stroke may be affected by how these different elements are
combined. For example, the outcome of a certain number of minutes of rehabilitation provided
over a shorter timeperiod may be different to the same number ofnates provided over a

longer timeperiod. We acknowledge that, to some, 'time spent in rehabilitation' could be
synonymous with 'rehabilitation intensity'. Whilst the term 'intensity’ could be used to describe
the time-related elements described above hias also been used to describe alternative
characteristics of rehabilitation, including number of repetitions performed within treatment
sessiongScrivener et al. 2012nd physiological effort exerte@utermans et al. 2010)We wiill

not explore these characteristics in this review. Other terms to describe 'time spent in

rehabilitation' could be 'dose of rehabilitation' or 'amount of rehabilitation'.

44.1 Description of the condition

i A

{GNR1S A& | GaySdzNRf23AO0Ftf RSTFAOAG | GGNROIzG SR
o0& | @I a qsatcb Mhl.Q018kds B ignificant, glob&ealth issue. In 2016, there were
approximately 13.7 million firstver strokes and more than 80 million stroke survivors worldwide,
with stroke being the second most common cause of lost disability adjusted life years (DALYS)
(Johnson et al. 2019 the UK alone, over 27,000 (37%) of people dischargedhospital

between 2013 and 2014 required help with activities of daily living such as washing and dressing
(Royal College of Physicians 2044 between 2019 and 2020, 34% of people had not returned

to independence by 6 months pestroke (Bahalla et al. 2021 5uch disability results in significant

cost due to care requirements and loss of productiyiiozaffarian et al. 2015; Patel et al. 2020)

Better rehabilitation outcomes after stroke would reduce the impact of disability and dependence
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on the quality of life of people with stroke and their car@tewthwaite et al. 2018; Oyewole et al

2020) and national economig®atel et al. 2020)

442 Description of the intervention

The intervention of interest in this study is stroke rehabilitation. Stroke rehabilitation is a
multidimensional process, designed to optimise functional activity in people with stroke, where
there are ongoing strokeelated mpairments(Dobkin and Carmichael 2005; National Institute for
Health and Care Excellence 2Q13)r the purpose of this reviewie define rehabilitation as any

non-pharmacological, noisurgical intervention that aims to improve activity after stroke.

There are many rehabilitation interventions to target different strakéated impairments via a
variety of methods. Previous CocheReviews have explored physical rehabilita(idaollock et

al. 2014a) cognitive rehabilitatior{fBowen et al. 2013; Chung et al. 2013; Loetscher et al. 2013;
das Nair et al. 2016jelerehabilitation(Laver et al. 2013yirtual reality(Laver et al. 2015)
acupuncture(Yang et al. 2016¢lectromechanical and robssisted arm trainingMehrholz et

al. 2018) mirror therapy(Thieme et al. 2018physical fitness trainin@aunders et al. 2020)
motivational interviewingCheng et al. 2015¢onstraintinduced movement therapy (CIMT)
(Corbetta et al. 2015Yepetitive transcranial magnetic stimulatigHao et al. 2013)and

repetitive task trainingdFrench et al. 2016Whilst there is value in determining the efficacy of
specific relabilitation interventions, it is acknowledged that, in practice, the content of
rehabilitation therapy is not clearly defined and varies between both therapists and services
(Ballinger et al. 1999; DeJong et al. 200%)e relationship between type of therapy and response
is unclearLohse et al. 2014yvith therapists adopting an eclectic approgdiette et al. 2005)
Therefore, this review is adopting an 'intervention agnostic' approach, sge&iexplore not if

one type of rehabilitation is superior to another, but to explore the specific effect of time spent in

rehabilitation.

Rehabilitation may be provided by a variety of professi@uallock et al. 2014aYhis review is ro
limited to any specific provider of rehabilitation; therefore, we will refer to providers of

rehabilitation as 'service providers'.

4.4.3 How the intervention might work

In this review, the intervention is any nguharmacological, nosurgical intervention tat aims to
improve activity after stroke and the research question focuses on the influence of time spent in
any particular intervention. These interventions might work through neuroplasticity: the brain's

ability to modify neuronal activity and reorganiseural connections. Neuroplasticity underpins
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both recovery of and compensation for impaired motor function after strfikebkin and
Carmichael 2005; Kleim and Jones 2008; Levin et al. 2009; Buma et al. 2013; Nuddi29H13)
differentiation between recovery, where survivors initially regain their-prerbid
kinematic/muscle activation patterns and compensation, where alternative kinematic/muscle
activations are used to accomplish a task is thought to occur by around thévierso eight

weeks after strokévan Kordelaar et a013; Kwakkel et al. 2015; van der Vliet et al. 2020)

Research points to many potenfiaimportant aspects of stroke rehabilitation that influence
outcomes Kleim and Jones (20Q8h their review of the evidence for experiendependent

neural plasticity, identified that repetition, the relative importance of the task undertaken, and
skill acquisition (as opposed to simply use) influence plasticity. Other authors described

further important aspects in the rearning of motor skills, such as the use of explicit versus
implicit learning(Boyd and Winstein 2003; Boyd and Waist2004) The presence of a

meaningful context or goal has been shown to enhance motor lealiMiaget al. 1999; Wu et al.
2000) There is evidence that extrinsic feedback enhances mt#arning after strokgvan Vliet

and Wulf 2006and that stroke survivorBenefit more from random practice of exercise than

they do block practicéHanlon 1996)Wulf et al. (2010¥iscussed additional influences on

learning, such as learning through observation, and internal versus external focus of attention and
seltcontrolled practiceMount et al. (2007Jiscussed research related to the impact of errorless
learning versus trial andrer learning, whilst.evack et al. (2008uggested that specific, difficult
goals may enhance performance. Finally, research suggests that an enriched environment
enhances recovery postroke(Janssen et al. 2010Jhe purpose of this review, however, is to
explore the effect of the time spent in rehabilitah for activity level outcomes after stroke.

Whilst it is acknowledged that other factors will influence outcomes, we assume that these other
factors are similarly distributed in an intervention where only the time spent in rehabilitation is

the variableof focus for this review.

Mechanistically, one type of learning that promotes neuroplasticity is Hebbian Ledkhéidp
1949) Hebbian (and antHebbian) Learning oncerned with an increase in synaptic efficacy,
due to repetitive firing of the presynaptic cell, causing stimulation of the pashaptic cell,
leading to increased synaptic strendtludo 2013)Evidence indicates that repetition is key to
increasing synaptic effica¢itleim and Jones 2008; Nudo 20F3)pm a service provider's
perspective, then, it could be deduced that the time spent in rehabilitation may determine the
frequency of synaptic stimuli@n and therefore more time spent in repetitive rehabilitation

should increase synaptic strength.
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Behavioural experience, or the intervention itself, is one of the most important factors in the
modulation of cortical function and structu{@®udo 2013)Behaviourally, there is a large body of
evidence regarding motor learning (andlearnng) in nondisabled peopléWulf et al. 2010and
also in people with strokéitago and Krakauer 2018here the main principles of repetition,
'just right' challengéGuadagnoli and Lee 200dd graded feedbacVinstein and Schmidt
1990)closely align with the key principles of neuroplasti¢kjeim and Jones 20Q&gain
supporting the premise that increased time spent in rehabilitation will provide more beneficial

change in the performance outcomes of a task.

Several intergntion studies also suggest that the time spent in rehabilitation after stroke is more
important than the type of rehabilitation. A narrative review of CIMT found that CIMT compared
with dosematched bilateral arm training did not produce significant ddfeces in overall effect
sizegKwakkel et al2015) Phase 2 and 3 randomised controlled trials (RCTs) have found no
significant differences in outcomes between CIMT and dna&hed ‘traditional occupational
therapy' (Dromerick et al. 2009)obot-assisted therapy and dogeatched intensive therapflo

et al. 2010) or structured tasloriented training and dosequivalent usual car@Vinstein et al.
2016) Taken together, these and similar findings indicate that, as long as the rehabilitation
provided is of equal amounts, it does not matter very much what type or content of therapy is
given. Tis has led to many studies comparing amounts of therapy for a given population as the
factor of interest (as reviewed in a later section). However, 'more is better regardless' is almost

certainly an oversimplified view of how rehabilitation interventionght work.

For example, in the recent ICARE st(M§nstein et al. 2016p usualcare lowdose group did as
well as the two highedosematched groups at the ongear endpoint suggesting that dose of
rehabilitation may nobe the most important factor in recovery levels measured long after the
intervention, although the three groups are confounded by having different types of intervention.
Furthermore,Dromerick et al. (2009)ound that providing a greater dose of CIMT, when given
early after stroke, had a detrimental effect on outcomes related to activities of daily living. This
suggests that time spent in rehabilitation interacts with stage of recomag/spontaneous

recovery processes. These two studies both suggest that timing of an intervention may be
important. A study in the chronic population, comparing bilateral rhythmic arm training and
unilateral dosematched therapeutic exercises, determindtht the two interventions did not
operate through the same neuroplastic mechanisms, despite eliciting similar outcomes at the
impairment and activity levgWhitall et al. 2011)This finding indicates that type adhabilitation
and what the rehabilitation targets interacts with the underlying mechanisms in ways we do not

completely understand yet.
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Finally, all the intervention studies above have the problem of how to actually-haseh

different types of rehabilation so that they are truly equivalent in effort by the patient at any

given amount. This is an almost impossible task. Given this problem, as well as the evidence just
presented that the type of intervention may well be important after all, leads wpustion

whether it is valid to compare different amounts of time spent in rehabilitation with two different

interventions. We pursue this point further below.

In summary, it is thought that rehabilitation interventions 'work' by influencing the recolvery
and compensation for the neurological damage caused by stroke. The time spent in rehabilitation
may be a factor in determining the effectiveness of this intervention for reducing activity

limitation.

44.4 Why is it important to do this review?

Some clinical practice guidelines give recommendations for the amount of time that should be

spent in rehabilitation:

1 The Royal College of Physicians' National Clinical Guideline for Stroke recommends a
minimum 45 minutes of each relevant rehabilitatidretapy (occupational therapy,
physiotherapy, and speech and language therapy), everyld@rcollegiate Stroke
Working Party 2016)

9 The Canadian Best Practice guidelines for rehabilitation states that patients should
receive a minimum of tlee hours of taslspecific therapy, five days per week, delivered
by an interprofessional stroke tea(easell et al. 2020)

9 The Australian Stroke Foundation, Clinical Guidelines for Stroke Management states that a
minimum of one hour of active practice of physical therapy (occupational therapy and

physiotherapy) Bould be provided at least five days per we&&kroke Foundation 2021)

These guidelines all suggest minimum daily session duration (in terms of hours/minutes) of
rehabilitation that should be provided and a suggested frequency of rehabilitation (in terms of
days per week). They do not all make a recommendation for treatmeratidn (in terms of the

length of time over which rehabilitation should continue).

The effect of time spent in rehabilitation pestroke has been explored extensively, using
systematic reviews with metanalysegLanghorne et al. 1996; Kwakkel et al. 1997; Kwakkel et al.
2004b; Galvin et al. 2008; Cooke et al. 2010a; Veerbeek et al. 2011; Lohse et al. 2014; Veerbeek e

al. 2014)but none of these studies provide clear evidence for the aforementioned guidelines.
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These meteanalyses include 71 unique studies. In at least 50 of these studies, the experimental
and control interventions differeth not only the amount of rehabilitation provided, but also the
type of rehabilitation. As previously mentioned, it may be that type of rehabilitation influences
outcomes, as well as amount of time spent in rehabilitation. Arguably, therefore, conclusions
regarding the effect of amount should not be drawn from studies comparing different types of

rehabilitation.

Twometal Y I f 8484 SELX 2NBR (KS a2 LI stivkzKwakkélztdgy ¢ 2F NBKL
(2004b)used a cumulative metanalysis ad, although their findings did not support a precise

optimal amount of time spent in rehabilitation, no ceiling effect was fourah® et al. (2014)

used metaregression to explore the effect of total scheduled therapy time on effect sizes. They

found a nonlinear relationship between total amount ¢ierapy and outcomes. This suggests

that there may be an 'optimal amount' of therapy time, beyond which the benefits of additional

therapy are limited. Taken together, these metaalyses suggest that guidelines that include a

specific minimum amount of Feabilitation are pragmaticallpased, as opposed to evidence

based.

More recently, there is a Cochrane Review published that explores the effect of repetitive task
training (RTT) on functional ability after stroffgench et al. 2016 hey found evidence that RTT
improves upper and lower limb function, btitere was no effect for additional time spent in RTT.

In their Cochrane Review 'Physical rehabilitation approaches for the recovery of function and
mobility following stroke'Pollock et al. (2014a)ndertook a subgroup angsis exploring the

effect of dose of physical rehabilitation on functional recovery and the recovery of motor function
after stroke. They concluded that evidence related to dose is limited. In addit@lock et al.
(2014bundertook a Cochrane Review of interventions for improving upper limb function after
stroke. They found that certaiinterventions were effective at a higher dose, and identified the
need for evidence related to dose of intervention, in order to inform future research and clinical

practice.

As yet, there is no Cochrane Review exploring the effect of time spent in rehabilitation on activity
after stroke. We consider our review important in order to determine if the increasing number of
clinical guidelines that recommend a specific minimum antai time spent in rehabilitation

after stroke have an evidence base and, if so, this will be useful for future guideline development.
Based on current guidelines and evidence, there is a strong push for technologies that enable
additional practice, espéally in the home and without additional staff. This requirement has

intensified, due to the 2020 COVID pandemic. A better understanding of the importance of
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amount of time spent in rehabilitation will inform development of new technologies such as

telerehabilitation and use of virtual reality.

4.5  Objectives

1. To assess the effect of more time spent in the same type of rehabilitation on activity
measures in people with stroke
2. To assess the effect of difference in total rehabilitation time (in minutes) oavery of
activity in people with stroke
3. To assess the effect of rehabilitation schedule on activity in terms of:
a) Average time (minutes) per week undergoing rehabilitation
b) Frequency (number of sessions per week) of rehabilitation

c) Total duration of rehabilitation.

4.6 Methods

46.1 Criteria for considering studies for this review

46.1.1 Types of studies

We have included randomised trials that compare different amounts of time spent, grenate

zero, of the same rehabilitation intervention. These could be RCTs (participants are randomised to
either an experimental group or a control group) or randomised clinical trials (participants are
randomised to different experimental groups). We algould have included clusteandomised

trials and data from the first period of randomised cras&er trials were any found. We restricted

the types of studies to randomised trials only, as they are consideredchiglity sources of

evidence in clinicgiractice(Devereaux and Yusuf 2008)d the method to establish causality

(Horn et al. 2005; Concato et al. 2010; Kerstenal. 2010)

If studies included re than one treatment arm, one of which met the criteria for this review, we
included the control group and intervention arm compliant with the criteria for this review. If
studies included multiple intervention arms, we included all compliant with titeré for this

review.
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4.6.1.2 Types of participants

Participants were adults (over 18 years), with a clinical diagnosis of stroke, caused by either
infarct or haemorrhage (including subarachnoid haemorrhage), as defined by the study authors.
Participants receid rehabilitation in either an inpatient, outpatient, or community setting. We
excluded studies that include participants with diagnoses other than stroke as the primary

diagnosis, even if they included some participants with a primary diagnosis of stroke.

4.6.1.3 Types of interventions

We included trials that compare different amounts of time spent in the same type of
rehabilitation. We defined rehabilitation as any npharmacological, nosurgical intervention

that aims to improve activity after stroke.

To beeligible for inclusion, trials had to include two or more groups that varied in one or more of

the following elements, in any combination:

The number of minutes of rehabilitation provided, per week;

9 The number of days per week on which rehabilitation was provided;
The timeperiod over which rehabilitation was provided, or rehabilitation duration,
measured in days, weeks or months.

9 The total amount of time spent in rehabilitation (in minutes/hours)

To establish if time spent is related to outcomes, included studies varied only in the amount of
time spent in rehabilitation between groups. We have included 'control' or 'usual care' groups,
provided they received the same type of rehabilitation as titerivention group. We have
excluded comparisons of intervention vs. no intervention (including trials in which only some

participants received no intervention).

If studies clearly varied in the time spent in rehabilitation (as defined above), but di¢poit a

specific timerelated measurement, we included the study.

Cointerventions did not preclude inclusion, provided they were administered equally to both

experimental and control groups.

4.6.1.4 Types of outcome measures

We included publishedutcome measures falling into ICF categories for activity and body

structures/body functiongWorld Health Organisation 200M)Ve were primarily interested in
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measures of activity, as these outcomes are likely to be most meaningful to stroke survivors and
to indicate a redction in the burden of care. We were also interested in measures of body
structure/body function, as they indicate if an increased amount of time spent in rehabilitation

facilitates recovery at this level.

4.6.1.4.1 Primary outcomes

For our three study objectivese defined the primary outcome measure as ADL outcomes. We
included any measure of ADL, including but not limited to (and in no specific order): Barthel Index,
Frenchay Activity Index, Rivermead ADL Assessment, Nottingham Extended ADL, Functional

Indepencence Measure.

4.6.1.4.2 Secondary outcomes

For our three study objectives, our secondary outcome measures were:

1. Activity measures of the upper limb (e.g. Action Research Arm Test, Jebsen Taylor Hand
Function Test)

2. Activity measures of the lower limb (e.g. timep-and-go, 6minute walk test, walking
speed and the Rivermead Mobility Index)

3. Motor impairment measures of the upper limb (e.g. Upper extremity -Hdglyer
assessment, muscle strength, range of movement)

4. Motor impairment measures of the lower limb (erguscle strength, range of movement)

5. Serious adverse events/death

For both primary and secondary outcomes, we were principally interested in measures taken
immediately after intervention. However, we also undertook analysis of med&rm outcomes
(two weeks to six months after treatment ended) and letegm outcomes (more than six months
after treatment ended). The medium and lotgrm outcomes were analysed for objective one,

but not for objectives two and three.

4.6.2 Search methods for identification of stlies

See the 'Specialised register' section in the Cochrane Stroke Group module. We searched for trials

in all languages and arranged for the translation of relevant articles where necessary.
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46.2.1

Electronic searches

We searched the Cochrane Stroke Group trials register (last searched 7th June 2021) and the

following electronic databases from their inception.

Cochrane Central Register of Controlled Trials (CENTRAL; 2020, Issue 7) in the Cochrane
Library (searched Jur921) AppendixB);

MEDLINE (from 1946 to June 2021) (O\Agp€endixF);

Embase (from 1980 to June 2021) (Ovid) (AppeBiix

CINAHL (Cumulative Index to Nursing and Allied Health Literature; from 1937 to June
2021) (EBSCO) (AppenHijx

AMED (from 1985 to June 2021) (EBSCO) (AppBndix

PsycINFO (from 1987 to June 2021) (EBSCO) (Appendix

Open Grey (www.opengrey.eu/) (July 2D28ppendix) (search not updated in June
2021, as the site has been archived);

OTSeeker (www.otseeker.od)(June 2021) (Appendly;

PEDro: Physiotherapy Evidence Database (www.pedro.org.au)(July 2021) (Appendix
REHABDATA (National Rehabilitation Information Centre) (www.naric.com/?
g=REHABDATA) (July 2021) (AppeNyix

ProQuest Dissertations & Theg@svw.proquest.com/) (June 2021) (Appendix

We developed the MEDLINE search strategy (Appdidaiith the help of the Cochrane Stroke

Group Information Specialist and adapted it for the other databases. We searched for all relevant

RCTs regardlesslahguage or publication status (published, unpublished, in press or in progress).

We also searched the following trials registers and registries:
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ClinicalTrials.gov (www.clinicaltrials.gov/) (June 2021) (Appéhdix
Stroke Trials Registry (www.strokexter.org/trials/) (July 2018) (Append); (unable to

update this search beyond July 2018, as the website was unavailable)
EU Clinical Trials Register (www.clinicaltrialsregister.eu) (June 2021) (ApRendix
ISRCTN Registry (www.isrctn.com/) (June 202dpendixS);

World Health Organisation (WHO) International Clinical Trials Registry Platform (ICTRP)
portal (www.who.int/ictrp/en/) (June2021) (AppendiX).
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4.6.2.2 Searching other resources

We hand searched the reference lists of all identified studies and systematic reviews for any
further potentially eligible studies. In addition, we contacted key authors to obtain any missing or

additional trial data.

We undertook reference searching using Web of Science Cited Reference Search for all included

studies to identify any further relevant trials.

4.6.3 Data collection and analysis
46.3.1 Selection of studies

We collated the search results and removed duplicates priscteening, using the method
described byBramer et al. (2016Y0ne review author (BC) screened the titles of the studies
retrieved via the searching process and excluded obviously irrelevant studies. Two review authors
(BC and JB) then independently screened titles and abstracts oénieining studies, excluding
those that didn't meet the selection criteria. We retrieved the-tetkt articles for the remaining
references and two review authors (BC and JW) independently screened ttexfuditicles and
identified studies for inclueh, and recorded reasons for exclusion of ineligible studies. Where
necessary, we contacted study authors for further information. We resolved any disagreements
through discussion and, when required, consulted a third author (JB). We collated multiple
reports of the same study, to ensure that no single study was duplicated in reporting. We
recorded the selection process and completed a PRISMA flow digtytaher et al. 2009)a table

of ‘Characteristics of included studiga'table of ‘Characteristics of excluded studiesable of

'‘Characteristics of studies awiag classification'and a table of 'ongoing studies'

4.6.3.2 Data extraction and management

Two review authors (of BC, JB and JW), working independently, extracted data from each study.
8 dzaSR GKS aGGSYLXFAGS F2NI AV SeRpdatiist ang guited 3 O N
(Hoffmann et al. 2014p extract data from eligible studies. In addition to the 12 points on the
TIDierR checklist, we also included information on study eligibility, the study participants, the
outcomes measured (including time points) and a 'miscellaneous' section (whiatiédc

information such as funding sources, key conclusions from the study authors, references to other
relevant studies, correspondence required, and any other comments by the review author). We
included detailed information on time spent in rehabilitationsection eight of the TIDieR

checklist, entitled 'When and how much'. Prior to commencing data extraction, we piloted the
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adapted TIDieR checklist to ensure the tool was extracting the data required and that review

authors were using the tool comparably

Where there were discrepancies in the data extraction, the two review authors who had
extracted the data resolved them via discussion, with the option to involve the third review

author if required.

46.3.3 Assessment of risk of bias in included studies

Two review authors (of BC, JB and JW), working independently, assessed risk of bias for all
included study outcomes immediately after intervention at mediterm follow-up and at long

term follow-up (where reported) using the revised version of the Cochramekfor assessing risk
of bias, the Risk of Bias 2 (RoE&2grne et al. 2019; Higgins et al. 20214xy disagreements

were resolved byliscussion between the two review authors who had assessed risk of bias for
the study outcome, with the option to involve the third review author. Using the Word version of

the tool (9 October 2018), we assessed risk of bias according to the followingrdoma

Risk of bias arising from the randomization process
Risk of bias due to deviations from the intended interventions
Risk of bias due to missing outcome data

Risk of bias in measurement of the outcome

a > v N RE

Risk of bias in selection of the reported result

Judgments were derived for each of the relevant study outcomes using the signalling questions
outlined in the RoB 2 Guidang@diggins et al. 2019Yhs resulted in a domain level judgment of
low risk of bias, high risk of bias or some concerns. Domain level judgments contributed to an
overall assessment of risk of bias for each included study outcome. All studies were included in

the analyses, irrespeieke of their risk of bias.

In this review, we were interested in both the effect of assignment and the effect of adherence to
intervention. We selected the effect of assignment to intervention as our primary interest, which
contributes to the overall risk of bias judgement for eathdy outcome. We made this selection
because our primary objective is to establish if more time spent in rehabilitation results in greater
improvement by comparing assignment to more rehabilitation with assignment to less
rehabilitation. The included RCaie designed to test the effect of assignment. However, we
acknowledge that adherence to the intended amount of intervention could affect outcomes. If
participants assigned to more rehabilitation do not receive the intervention as intended, the

differencein the amount of time between the more rehabilitation group and the less
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rehabilitation group could be negligible. This leads to indirectness due to the interve@igratt

et al. 2011)increasing the likelihood of a study accepting the null hypothesis. For this reason, we
also assessed the risk of bias pertaining to adherence to intervention. The judgements made do
not contribute to the overall risk of bias, but are described and dsedignd a sensitivity analysis
undertaken to examine the effect of excluding studies at high risk of bias due to the effect of

adherence to intervention (in addition to the sensitivity analyses described below).

When assessing study outcomes for riskiaSldue to missing outcome data (domain 3), we used
a threshold of 90% available participant data to return a judgement regarding the extent of
missing data. This was because the included studies were small, which is common for

rehabilitation studies.

Theconsensus decisions for the signalling questions for each risk of bias were entered into
a Word version of the tool, aggregated into one document, saved as a PDF, and uploaded onto

the Cochrane Stroke Group server.

46.3.4 Measurement of treatment effect

For corinuous outcomes using different scales of measurement (ADL measures, upper and lower
limb activity measures and upper and lower limb impairment measures), we calculated pooled
standardised mean difference (SMDs) and 95% confidence intervals (ClIs). \&&sedpr

dichotomous outcomes (SAE/Death) as risk ratios (RR) with 95% Cls.

4.6.3.5 Unit of analysis issues

We have not considered unit of analysis issues in relation to chiatefomised trials as none

were included.

In the event of studies that included multiplgervention groups, we included the groups that

met the criteria for this review and excluded groups that did not. Where studies included multiple
intervention groups that met the criteria for this review, we treated the group that received the
least amaint of therapy as the control group and 'split' this group (in terms of number of
participants) to create multiple paivise comparisons for that study. The control group was split

in order to avoid the doubleounting of participantgHiggins et al. 2021a)

As outcome measures were pooled, If studies included more than one measure of the same

category (e.qg. if studies used more than one activity meastitkeoupper limb), we selected the
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measure that reported the most data. If there were measures with equal amounts of data, we

selected the measure listed first in the study.

If studies included more than one measurement within a tipoént of interest (eg. if they
measured outcomes at both three months and six months {itstrvention, both of which we
would classify as medium term outcomes), we selected the first reported relevant outcomes

within the time-point of interest only.

4.6.3.6 Dealing with missing dat

We contacted study authors to obtain any outcome data missing from the included studies, which
was not accounted for within the study report. If it was not possible to obtain missing data, we
attempted to determine the reason for missing data from stadyhors, to establish if data are

'missing at random' or 'missing not at random'.

If data were 'missing at random’, we analysed the available data and ignore missing data. If data
were 'missing not at random’, we planned to impute the last observatioriezhforward and

conduct a sensitivity analysis to determine the effect of missing data.

The potential impact of missing data will be discussed later in the review.

4.6.3.7 Assessment of heterogeneity

We visually inspected the forest plots to determine the oaprin the Clis of the studies. Poor
overlap is likely to indicate statistical heterogendiBeeks et al. 2021l addition, we used thé |
statistic to quantify heterogeneity in the study resulidiggins et al. 2003)f the Fresult is

greater than 50%, we considered this to representstahtial heterogeneity{Deeks et al. 2021)

Where substantial heterogeneity was found, we explored the possible reasons for this by
examining the trits in terms of their design, risk of bias, clinical settings, interventions, and
participants involved. We analysed possible sources of heterogeneity by undertaking subgroup

analyses.

4.6.3.8 Assessment of reporting biases

We attempted to minimise the effect oéporting bias by using a comprehensive search strategy.
Where metaanalyses included at least 10 studies, we used funnel plots of the primary and
secondary outcomes to provide a visual inspection of whether treatment estimates are associated

with the studysize(Page et al. 2021)
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In addition, we considered reporting bias in terms of unavailable data within included studies
(unavailable due to the P value, magnituskedirection of the results). We assessed this by
reviewing the outcomes measured by each study, in comparison to their protocol and any other
available reports of the study (e.g. conference publications, PhD Theses etc.). We recorded any

unreported outcanes, which likely were measured in the sty&age et al. 2021)

4.6.3.9 Data synthesis

We conducted metanalyses using RevMan Wgkhe Cochrane Collaboration 2018Jowing

the guidance provided in th€ochrane Handbook for Systematic Reviews of Interver(iimeks

et al. 2021) One author (BC) entered the data into RevMan Wedhasecond author (SE)

checked the accuracy of this. Disagreements were resolved through discussion. Analysis included

all eligible study outcomes, irrespective of their risk of bias.

We used a randoreffects metaanalysis, regardless of the level of heterogeneity between
studies. If the studies are heterogeneous, then this is the appropriate model to use. However, if
heterogeneity is low, a randosaffects model will return very similaesults to a fixeeeffect
model(Deeks et al. 2021)

To address the first objective, we undertook metaalyses for each of our primary and secondary
outcomes at out three timgpoints of interest (immediately after intervention, medium term

follow-up and longterm follow-up).

To address the second objective of the review, we conducted subgroup analyses for each of our
primary and secondary outcomesjmediately after intervention. We compared studies with a
larger difference between arms (in terms of total time spent in rehabilitation) to those with a
smaller difference between arms. We used a median split based on differences in amount of time
spent h rehabilitation between arms to determine the subgroups. When there was an uneven
number of studies, the position of the split was determined by how great the difference was
between the middle studies, thereby grouping the studies that were most similgrins of

amount of therapy provided. In addition to this, we produced scatter plots of difference in total

amount of time spent in rehabilitation plotted against the estimated treatment effect (SMD).

To address the third objective of this review, we doated subgroup analyses for each of our
primary and secondary outcomes, immediately after intervention. We compared studies with a
larger difference between arms in terms of number of minutes of rehabilitation provided per
week to those with a smaller d&rence between arms in terms of number of minutes of

rehabilitation provided per week. In addition to this, we produced scatter plots of difference in
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number of minutes spent in rehabilitation per week plotted against the estimated treatment
effect (SMD).

Scatter plots were created using Microsoft Excel.
4.6.3.10 Subgroup analysis and investigation of heterogeneity

Where there was the required information, we stratified the studies to analyse possible sources

of heterogeneity using the following characteristics.

9 Time since stroke. This was to examine whether more time spent in rehabilitation had a
different effect, dependent on stroke chronicity, by comparing:
0 Studies providing rehabilitation within the first six months since stroke

0 Studies providing rehabilitain after six months since stroke

9 Hours of interventional therapy provided per week. This was to examine the effect of
more time spent in therapy peweek on outcomes, by comparing:

0 Studies in which the experimental group received less than 5 hours of
interventional treatment per week

0 Studies in which the experimental group received more than 5 hours (but less
than 10 hours) of interventional treatment per week

0 Studies in which the experimental group received more than 10 hours (but less
than 20 hours) of interventional treatment peregk

0 Studies in which the experimental group received 20 hours or more of

interventional treatment per week

9 Type of intervention. This was to examine whether the type of intervention provided
alters the effect of time spent in therapy (i.e. if more tirmgent in one type of therapy
has a greater benefit than more time spent in a different type of therapy). The following
two comparisons were made:
0 Upper limb therapy vs. other therapy

0 Electremechanical technology vs. No electiechanical technology

4.6.3.11  Sersitivity analysis

We performed the following sensitivity analyses for objective one at our primary time point of

interest (immediately after intervention): removal high risk of bias studies, removal of studies at
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high risk of bias due to the effect of adieace to intervention and removal of studies with both
high risk of overall bias and high risk of bias due to the effect of adherence to intervention. The
latter sensitivity analyses were performed as risk of bias due to the effect of adherence to

intervention did not contribute to the overall risk of bias.

4.6.3.12 Summary of findings and assessment of the certainty of the evidence

We created a 'Summary of findings' table to present the findings of our first objective, using the
seven outcomes identified: ADL, activity measures of the upper limb, activity measures of the
lower limb, motor impairment measures of the upper limb, matopairment measures of the
lower limb and serious adverse events/death. We report the results of the outcomes measures

immediately after intervention, which was our primary time point of interest.

For each outcome, we report the number of participantsttbantribute to the finding, the

relative effect, direction of effect and the certainty of the evidence. We analysed the certainty of
the evidence using the evidence grading system developed by the GRADE collaboration
(Schinemann et al. 201,3Jescribed in th&€ochrane Handbook for Systematic Reviews of
Interventiong(Schiinemann et al.G21) Overall risk of bias (assessed by the RoB2 tool)

contributed to the GRADE assessment.

4.7 Results

4.7.1 Description of studies

See Characteristics of included studiggpendixU), Characteristicef excluded studies

(AppendixV), Characteristics of stugh awaiting classificatio@ppendixW) and Ongoing studies
(AppendixX).

47.1.1 Results of the search

Searches, undertaken in June and July 2021, identified 44,728 unique records for screening.
Following title screening, 43,236 were excluded, leaving 1,49%&lmand abstract review. From
these records, we reviewed the full text of 179 papers and identified 23 studies (46 records) that

met the criteria for this reviewkrigure3 outlines the study selection process.

7



Chapter 4

60, 209 records 3,476 records 6 records identified

identified through identified through through hand

database searching searching trial searching
registers

44,728 records
after duplicates
removed

44,728 records 44,549 records
screened excluded

99 studies (represented in 133
records) removed from the
review:

# 83 studies (represented
in 111 records) excluded,
with reasons:

ONotanRCT =9

O Compares different
interventions = 50

o Includes non-stroke
participants = 7

o Control group
received no
intervention = 5

o Other reasons = 12

@ 8 studies (represented in
10 records) awaiting

179 full-text articles classification

assessed for o 1 studies (represented in

eligibility 12 records) ongoing

23 studies
(represented in

46 records) includec
in qualitative
synthesis

21 studies
included in
quantitative
synthesis
{meta-analysis)

Figure3 PRISMA Diagram

47.1.2 Included studies

Twentythree studies, analysed data from 1,458 participants in study arms that met the criteria
for this review (see Characteristics of included studigpendixU). Twostudies were not

included n the analysis because missing information could not be obtained from the study
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authors(Page et al. 2011; Wang et al. 201Therefore, the quantitative synthesis comprised 21
parallel designed ratomised clinical trials, which analysed 1,412 participants. Five studies
included two or more intervention groups that met the criteria for this st@idynter et al2011;
Page et al. 2012b; Han et al. 2013; Lang et al. 2016; Winstein et al, @t8jore, 27 pakwise

comparisons are presented.

Each paiwise comparison that has originated from the same study, caseiparatelyidentified
(e.g. Lang 2016a, Lang 2016b, Lang 2016c). Please see the notes section for the respective studie

in Characteristics of included studies for how these-pase comparisons were defined.

4.7.1.2.1 Time spent in rehabilitation and rehabilitation schedule

Time spent in rehabilitation varied between the 21 studies, AggendixYfor a summary.

Nineteen studies reported time (minutes) spent in rehabilitation. Seven report time allocated for
therapy (Partridge et al. 2000; Wang et al. 2004; Dromerick et al. 2009; Hsu et al. 2010; Page et al.
2012b; Han et al. 2013; W4tein et al. 2019)but not amount of therapy delivered. We have
presumed that time allocated was the same as time delivered as no issues concerning delivery
were reported. The remaining 12 studies report average (mean or median) minutes of
rehabilitation delivered. Two studéereported number of repetitionfHsieh et al. 2012; Abdullahi

2018) In both studies, one intervention group received double the amount of repetitions as the
other intervention group, which we took to represent a different amoohftime spent in

rehabilitation.

The difference in total minutes of rehabilitation between control and intervention groups ranged
from 186 minutegEnglish et al. 201%)p 6160 minutegWang et al. 2004)ith a median

difference of 840 minutes. Minutes of rehabilitation provided per week, ranged fro(A8a et

al. 2013)0 1,288(Tong et al. 2019Days per week on which rehabilitation was provided ranged
from three (Ada et al. 2013p seven(Hunter et al. 2011; English et al. 2015; Tong et al. 20019)
for 12 studies, rehabilitation was provided five days per wgétcoln et al. 1999; Partridge et al.
2000; The Glasgow Augmented Physiotherapy Study Group 2004; Wang et aK@@@4czewski

et al. 2007; Dromerick et al. 2009; Hsu et al. 2010; Hsieh et al. 2012; Page et al. 2012b; Han et al.
2013; Abdullahi 2018; Winstein et al. 201Byration of rehabilitation ranged from 2 weeks
(Dromerick et al. 2009; Hunter et al. 2011; Tong et al. 2816 months(Smith et al. 1981; Wang

et al. 2004)

Fifteen studies compared groups that received a different amount of rehabilitatiodger
(Lincoln et al. 1999; Partridge et al. 2000; The Glasgow Augmented Physiotherapy Study Group
2004; Donaldson et al. 2009; Dromerick et al. 2009; Cooké 2010b; Hsu et al. 2010; Hunter et
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al. 2011; Hsieh et al. 2012; Page et al. 2012b; Han et al. 2013; Lang et al. 2016; Abdullahi 2018;
Tong et al. 2019; Winstein et al. 201Bjfference in minutes of rehabilitation per day between
control and intervention groups ranged from 12 minuteang et al. 2016 180 minutes

(Winstein et al. 2019)with a median difference of 30 minutes. Two studies compared groups that
received a different number of days per week of rehabilitaiigowalczewski et al. 2007; English

et al. 2015) Two studies compared more minutes of rehabilitation over more days with fewer
minutes over fewer dayé&Smith et al. 1981; Wang et al. 200@)ne study empared different
durations of rehabilitatior{Ada et al. 20133nd one study reported the amount of therapy

provided over a threaveek period, without specifying a schedi{iurgar et al. 2011)

47.1.2.2 Nature of intervention in studies

Nature of intervention in studies included physiotherapy (physical therapy) and/or occupational
therapy(Smith et al. 1981; Lincoln et al. 1999; Partridge et al. 2000; The Glasgow Augmented
Physiotherapy Study Group 2004; Wang et al. 2004; Donaldson et al. 2009; Cooke et al. 2010b;
English et al. 2015peuromuscular electrical stimulatiqiKowalczewski et al. 2007; Hsu et al.

2010; Page et al. 2012bpbot assisted trainin@Burgar et al. 2011; Hsieh et al. 201&)nstraint
induced movement therapgDromerick et & 2009; Abdullahi 2018)askspecific trainingdLang et

al. 2016; Winstein et al. 201,9nobilisation and tactile stimulatiofHunter et al. 2011)upper

limb rehabilitation(Han et al. 2013)readmill training(Ada et al. 2013and mobilisationTong et

al. 2019)

In grouping interventions, 13 studies provide upper limb rehabilitaflancoln et al. 1999;
Kowalczewski et al. 2007; Donaldson et al. 2009; Dromerick et al. 2009; Hsu et al. 2010; Burgar et
al. 2011; Hunter et al. 2011; Hsieh et al. 2012; Page et al. 2012b; Han et al. 2013;dlapg14;
Abdullahi 2018; Winstein et al. 201%jive studies provided general rehabilitati@mith et al.
1981;Partridge et al. 2000; The Glasgow Augmented Physiotherapy Study Group 2004; Wang et
al. 2004; English et al. 201%5)o studies provided mobilisation trainirié§da et al. 2013; Tong et

al. 2019)and one study provided lower limb trainii§ooke et al. 2010b)n an alternative

grouping, six studies provided rehabilitation using electrechanical technologfKowalczewski

et al. 2007; Hsu et al. 2010; Burgar et al. RHsieh et al. 2012; Page et al. 2012b; Ada et al.
2013)and 15 studies did not use electrmechanical technolog¢Emith et al. 1981; Lincoln et al.

1999; Partridge et al. 2000; The Glasgow Augmented Physiotherapy Study Group 2004; Wang et
al. 2004; Donaldson et al. 2009,dmerick et al. 2009; Cooke et al. 2010b; Hunter et al. 2011; Han
et al. 2013; English et al. 2015; Lang et al. 2016; Abdullahi 2018; Tong et al. 2019; Winstein et al.
2019)
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4.7.1.2.3 Participantcharacteristics

Characteristics of participants, including age, gender and time since stroke are summarised in
AppendixZ

47.1.2.4 Time since stroke

Sixteen studies included participants in the first 6 months following st(Bkeith et al. 1981,

Lincoln et al. 1999; Partridge et al. 2000; The Glasyogmented Physiotherapy Study Group

2004; Wang et al. 2004; Kowalczewski et al. 2007; Donaldson et al. 2009; Dromerick et al. 2009;
Cooke et al. 2010b; Hsu et al. 2010; Burgar et al. 2011; Hunter et al. 2011; Han et al. 2013; English
et al. 2015; Abdullat018; Tong et al. 2019Five studies included parifi@nts more than 6

months post stroke (Hsieh et al. 2012; Page et al. 2012b; Ada et al. 2013; Lang et al. 2016;
Winstein et al. 2019)

4.7.1.25  Stroke severity or level of impairment

Comparison of stroke severity or level of impairment due to stroke was limited, due to variations

in measurement.

Of the 21 studies, four included objective measurement of stroke severity. Three reported the
National Institute of Health Stroke Scale (NIH®&)ng et al. 2004; Dromerick et al. 2009; Tong et
al. 2019) one reported lesion volum@Vinstein et al. 2019)Of studies that reported NIHSS

scores, the mean scores were in the mild to moderate rangelef@rott et al. 1989)Winstein

et al. (2019Yeported lesion volume in cfh We were not able to use this information to classify

stroke severity.

Of the 21 studies, fourteen included a measure of tiasephysical impairment, 11 upper limb
impairment, one lower limb impairment and two global physical impairment. Of the 11 that
reported upper limb impairment, eight used the Fugl Meyer Upper ExtremitylE) Using the
Woytowicz et al. (201 ®lassifications, two studies had a moderadd mean FMUE(Hsieh et al.
2012; Winstein et al. 2019)hree were moderatesevere(Burgar et al. 201; Page et al. 2012b;
Abdullahi 2018and three were sever@owalczewski et al. 2007; Hsu et al. 2010; Han et al.

2013) The remaining studies that report baseline upper limb impairment use myometer
measuremeniLincoln et al. 1999; Donaldson et al. 2088) the Upper Extremity Motricity Index
(Hunter et al. 2011)which we were not able to classif§ooke et al. (2010bgported baseline

lower limb impairment using myometer measurement. The two studies that used global measures

of physical impairment used the Motricity Indékhe Glasgow Augmented Physiotherapy Study
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Group 2004and the Fugl Meyer (full scal@)ang et al. 2004 Participants studied byang et al.
(2004)were classified as severe for motor impairme(@aincan et al. 1994)Ve were unable to

categorically classify the Motricity Index.

Of the 21 studies, five studies did not include either measures of stroke severity or impairment

(Smith et al. 1981; Partridge et al. 2000; Ada et al. 2013; English et al. 2015; Lang et al. 2016)

No studies reported nophysical measures of impairment. However, ten studies excluded
participants with cognitive impairmer{Partridge et al. 20Q0The Glasgow Augmented
Physiotherapy Study Group 2004; Kowalczewski et al. 2007; Dromerick et al. 2009; Burgar et al.
2011; Page et al. 2012b; Ada et al. 2013; Lang et al. 2016; Abdullahi 2018; Winstein et al. 2019)
Seven studies excluded participants with communication impairr(iein¢ Glasgow Augmented
Physiotherapy Study Group 2004; Donaldson et al. 2009; Dromerick2€08t. Hunter et al.

2011; Ada et al. 2013; Abdullahi 2018; Tong et al. 28d8)four studies excluded people with

visual inattention/neglect{Kowalczewski et al. 2007; Donaldsorakt2009; Dromerick et al. 2009;

Abdullahi 2018)Definition of these impairments varied or were not clearly defined.

4.7.1.2.6 Rehabilitation setting

Fourteen studies provided rehabilitation in an inpatient sett{bgncoln et al. 1999; Partridge et al.
2000; The Glasgow Augmented Physiotherapy Study Group 2004; Wang et al. 2004; Kowalczewski
et al. 2007; Donaldson et &009; Dromerick et al. 2009; Cooke et al. 2010b; Hsu et al. 2010;
Burgar et al. 2011; Hunter et al. 2011; Han et al. 2013; English et al. 2015; Tong et alTRE4O)
were all studies of participants in the first 6 months following strékeestudies provided

intervention in the community/outpatient settingSmith et al. 1981; Page et al. 2012b; Ada et al.
2013; Lang et al. 2016; Abdullahi 201BdthSmith et al. (1981and Abdullahi (2018%tudied
participants as outpatients following their discharge from the inpatient setting, within the first 6
months after strokeAda et al. (2013).ang et al. (201&@ndPage et al. (2012yere studies of
participants more than 6 months following stroke.Rage et al. (2012pbparticipants were seen in
their own homes, the other studgetreated participants in outpatient/community settings. The
remaining studies did not describe rehabilitation sett{itpieh et al. 2012; Winstein et al. 20,19)

but as they are both of participants more than 6 months after stroke, it is expected that they were

undertaken in outpatient/community settings.

4.7.1.2.7 Included groups from studies

We included all participant groups from six of the included stu¢festridge et al. 2000; The
Glasgow Augmented Physiotherapy Study Group 2004; Wang et al. 2004; Kowalczewski et al.
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2007; Han et al. 2013; Lang et al. 201®) the remaining 15 studies, not all participant groups

met our study criteria and therefore, these participant groups were excluded fnenanalysis. In

12 studies, one intervention group received a different intervention, compared to two (or more)
groups that received different amounts of the same interventibimcoln et al. 1999; Donaldson

et al. 2009; Dromerick et al. 2009; Cooke et al. 2010b; Hsu et al. 2010; Burgar et al. 2011; Hunter
et al. 2011; WHieh et al. 2012; Page et al. 2012b; English et al. 2015; Abdullahi 2018; Tong et al.
2019) In the renmaining three studies, a control group received no rehabilitation, compared to

two intervention groups that received different amounts of the same treatnm(@mhith et al.

1981; Ada et al. 2013; Winstein et al. 2019)

47.1.3 Excluded studies

We excluded 83 studies (111 records) followingrieiew (see Characteristics of excluded studies
¢ AppendixV). Studies were excluded for various reasons including comparing different types of
rehabilitation (not different amounts of the same rehabilitation), comparing rehabilitation with no
rehabilitation and inclusion of nostroke participants. Eight studies are awaiting classification
(see Characteristics of studies awaiting classificati8ppendixW). These are predominantly
conference proceedings, for which we have been unable to obtain the ejdietail for

inclusion. Eight studies are ongoing (see Characteristics of ongoing stugipsendixX).

47.1.4 Risk of bias in included studies

Risk of bias assessments for each outcome, including all domain judgements and support for
judgement, is at the silof all forest plots. To access further detailed risk of bias assessment data,
please use the following link

(https://apps.ccbs.ed.ac.uk/csrg/cbcanestrokedocuments/Risk of Bias Assessments FINAL .pdf

Risk of bias judgements within studies are generally consistent, with the following exceptions. In
four studies, there was a greater risk of bias for foHegvmeasures, due to missing data
(participants lost to followup) (Lincoln et al. 1999; Partridge et al. 2000; Donaldson et al. 2009;
Burgar et al. 2011)n two studies the risk of bias differs within the study, due to the outcome
measure usedLincoln et al. 1999; Lang et 2016) In one study the risk of bias differs within the
study, due to selection of the reported resu{i#/instein et al. 2019)n one studythe risk of bias
differs within the study due to unexplained missing data for one outcome, but not the other
(Cooke et al. 210b).

For domain five (risk of bias in the selection of reported results), the majority of outcomes have

been judged as having at least some concerns. In order to judge potential bias, study protocols,

83


https://apps.ccbs.ed.ac.uk/csrg/cochranestrokedocuments/Risk_of_Bias_Assessments_FINAL%20.pdf

Chapter 4

written prior to the completion of the study are requiredorFL5 of the 21 studies either no

protocol was available or the protocol was of insufficient detail to determine that the study was
carried out as planne(Smith et al. 1981; Lincoln et al. 19%&rtridge et al. 2000; The Glasgow
Augmented Physiotherapy Study Group 2004; Wang et al. 2004; Kowalczewski et al. 2007,
Donaldson et al. 2009; Cooke et al. 2010b; Hsu et al. 2010; Burgar et al. 2011; Hunter et al. 2011;
Hsieh et al. 2012; Page et al. 261Plan et al. 2013; Lang et al. 201®)all cases, we contacted

the study authors to aim to gather further information, but this information remained

unavailable. A reason for the limited protocol availability may be due to the relatigeent

practice of registering rehabilitation trials and publishing protocols.

As previously described, we have selected the effect of assignment to intervention as our primary
interest, when considering the risk of bias due to deviations from interndigdventions (domain
2). However, we are also interested in the risk of bias pertaining to adherence to intervention. The

judgements made did not contribute to the overall risk of bias, but are herein described.

Both versions of this domain begin by aekif participants, carers and people delivering
rehabilitation were aware of group allocation during the trial. Notably, none of the studies

blinded for people delivering rehabilitation and just three studies report that participants were
unaware of thei group allocatior(Partridge et al. 2000; Donaldson et al. 2009; Burgar et al.

2011) Lack of blinding of participants and personnel is common for rehabilitation studies due to
the nature of inerventions. This increased the likelihood of all studies being judged as high risk or

some concerns for this domain.

Assessment of risk of bias for effect of adhering to the intervention was consistent within studies.
Seven studies were judged as lovkris bias for effect of adhering to the interventigWang et

al. 2004; Hsieh et al. 2012; Page et al. 2012b; Ada et al. 2013; Han et al. 2013; Lang et al. 2016;
Winstein et al. 2019)The remaining 14 studies were judged as high risk of bias. In addition to the
aforementioned lack of blinding, nine of these studies provided no information regarding co
interventions(Snith et al. 1981; Lincoln et al. 1999; Partridge et al. 2000; Kowalczewski et al.
2007; Donaldson et al. 2009; Cooke et al. 2010b; Hunter et al. 2011; English et al. 2015; Abdullahi
2018) Three studies provide no informati about adherence to the interventigiPartridge et al.
2000; Dromerick et al. 2009; Hsu et al. 20499l five studies describe issues with adherence to

the intervention(Lincoln et al. 1999; The Glasgow Augmented Physiotherapy Study Group 2004;
Burgar et al. 2011; Hunter et al. 2011; Tong et al. 20h%¢e studies demonstrated more than

one of these issued.incoln et al. 1999; Burgar et al. 2011; Hunter et al. 2011)
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A brief summary of studies' overall risk of bias will be presented with the results of the meta

analyses.

In addition to the risk of bias in included studies, we assessed this review's risk of bias due to
missing results (nereporting bias). Funnel plotre presented with the relevant analysis and a
summary of potential nomeporting bias is presented ippendixAA A brief summary of any
possible missing results is presented with the results of the raetlyses for objective one. In
addition, there wee two studies we were unable to include, due to missing information that

could not be obtained from study autho(Rage et al. 2011; Wang et al. 2011)

There are eight potentially eligible studitsat are 'awaiting classification' (pleasee
Characteristics of studies awaiting classificatighppendiXW). These studies did not include
enough information to determine whether they meet the criteria for this review and, to date, we
have been unabléo gather any further information about them. If unbeknownst to us, some or
all of these studies meet the criteria for this review, their Anolusion would result in further

non- reporting bias.

4.7.2 Effects of interventions

4.7.2.1 Objective One: To assess the afff more time spent in the same type of

rehabilitation on activity measures in people with stroke

Pleasesee Summary of findings talsl2, 3 and4, more time compared to less time in
rehabilitation

We compared intervention groups that spent more time in rehabilitation with intervention groups
that spent less time. Comparisons were undertaken for our primary and secondary outcome
measures immediately after intervention, at medium term folloyw (two weeks to six months

after intervention has ended) and lostgrm follow-up (more than 6 months after treatment has
ended).

4.7.21.1  Comparison I Outcomes measured immediately after intervention
Forest plots for the following outcomes are in Appendix BB

4.7.2.1.1.1 Analysisl.1t ADL Outcomes (Primary outcome)

There was no evidence of an effect for additional time spent in rehabilitation for ADL outcomes

immediately after intervention (SMD 0.13, 95% @02 to 0.28; 14 studie§64 participants; p =

0.09; P= 7%; very low atainty of evidence). Measures used included the Functional
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Independence Measure, Barthel Index, Motor Activity Log, Activities of Daily Living Index, Arm

Motor Ability Scale and the Adelaide Activities PrailependixBB¢ analysis 1.1).

Of the 19 comprisons included in this analysis, three were judged low overall risk of bias, nine
were judged as having some concerns regarding risk of bias and seven were judged as high risk of

bias.

With studies judged as high risk of bias removed, there remainezl/itence of an effect. With
studies judged as high risk of bias due to effect of adherence removed, there was evidence of an
effect. This effect was lost when studies judged as high risk of overall bias and high risk of bias due

to effect of adherence werexcluded AppendixCQ.

Data from one included study is missing from this analgsisth et al. (1981ncluded an ADL
measure, but report a change score. We contacted the study authors, but the raw data is no

longer held.

Three studies may have assed this outcome but did not repdiihdings (AppendiAA). A funnel

plot for thisoutcome (AppendioD) showsasymmetry, which may indicate naeporting bias.
4.7.2.1.1.2 Analysis 1.2 Activity measures of the Upper Limb

There was no evidence of an effect fordéttbnal time spent in rehabilitation for activity measures
of the upper limb immediately after intervention (SMD 0.09, 95% QL to 0.29; 12 studies, 426

participants; p = 0.36,2I= 0%; very low certainty of evidence). Measures used included the Wolf

Motor Function Test and the Action Research Arm T&gpendixBBAnalysis 1.2).

Of the 18 comparisons included in this analysis, one was judged low overall risk of bias, 13 were

judged as having some concerns regarding risk of bias and four were jusipgghaisk of bias.

Sensitivity analyses to explore the impact of excluding studies judged high risk of bias
demonstrated that there were no substantial changes from the original reported finding

(AppendixCq.

Data from two included studies is missiingm this analysi¢Lincoln et al. 1999; English et al.
2015) These studies presented the data in an incomparable format, and we were unable to

obtain raw data fom the study authors.

Five studies may have assessed this outcome but did not report finghpgendixAA). A funnel

plot for this outcomegAppendk- EBG shows asymmetry, which may indicate A@porting bias.
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4.7.2.1.1.3 Analysis 1.3 Activity measures of the logv limb

There was no evidence of an effect for additional time spent in rehabilitation for activity measures
of the lower limb immediately after intervention (SMD 0.25, 95%0@B to 0.53; five studies, 425

participants; p = 0.08,2I: 48%; low certaint of evidence). Measures used included the six

minute walk test and the Rivermead Mobility IndéppendixBB- Analysis 1.8

Of the five comparisons included in this analysis, two were judged low overall risk of bias, two
were judged as having some cenas regarding risk of bias and one was judged as high risk of

bias.

With studies judged as high risk of bias removed, there remained no evidence of an effect. When
studies judged as high risk of overall bias and high risk of bias due to effect of actharere

excluded, there was evidence of an effe&ppendixCG
Two studies may have assessed this outcome but did not réipdihgs (AppendiAA).
4.7.2.1.1.4 Analysis 1.4 Motor impairment measures of the upper limb

An effect was found in favour of additionthe spent in rehabilitation for motor impairment

measures of the upper limb immediately after intervention (SMD 0.32, 95% CI 0.06 to 0.58; nine

studies, 287 participants; p = 0.0@;:l 10%; low certainty of evidence). Measures used included
the Fugl Meye (upper extremity) and the Motricity Index (arm sectigAppendixBB- Analysis
1.4).

Of the 12 comparisons included in this analysis, one was judged low overall risk of bias, 10 were

judged as having some concerns regarding risk of bias and one was judged as high risk of bias.

With studies judged as high risk of bias removed, there wasvidence of an effect. When
studies judged as high risk of overall bias and high risk of bias due to eftadtierence were

excluded, there was evidence of an effe&ppendixCC)

Data from one included study is missing from this analysieoln et al. 1999)his study

presentedthe data in an incomparable format, and we were unable to obtain raw data.

One study assessed this outcome but did not report findings and three further studies may have

assessed this outcome but did not report findingpgendixAA).
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To establish if theffect seen in this analysis represented a meaningful change to participants, we
examined whether the change between baseline and outcome measures for each group within
each study reached the Minimal Clinically Important Difference (MCID) for the outcwasure

used. For studies that used the Upper Extremity fgyer in the subacute stage, we used a

MCID of 9Arya etal. 2011)and for studies that used the Upper Extremity Fiiglyer in the

chronic stage, we used a MCID of 4(Rage et al. 2012apor studies that used grip strength, we
used a MCID of 5KgLang et al. 2008; Bohannon 2019ne study (two comparisons) used the

arm section of the Motricity Index, for which we were unable to find a MCID.

Of the remaining 10 comparisons, four found a megfuhchange in the 'more rehabilitation'

group coupled with an absence of meaningful change in the 'less rehabilitation' group. This
suggests that for four out of the 10 comparisons (Buegaal 2011, Hsielet al.2012 and two
comparisons from Haat al. 2013), the additional rehabilitation provided resulted in a clinically
meaningful difference in a measure of upper limb impairment, which was not achieved for those
in the group that received less rehabilitation. The remaining six comparisons eitherfdidret
clinically meaningful change for either group (three comparisons) or they found a clinically

meaningful change for both groups (three compariso8geAppendixFFfor a summary.
4.7.2.1.1.5 Analysis 1.5 Motor impairment measures of the Lower Limb

An effect was found in favour of additional time spent in rehabilitation for motor impairment

measures of the lower limb immediately after intervention (SMD 0.71, 95% CI 0.15 to 1.28; one

study, 8l participants; p = 0.0l?I: N/A; very low certainty of evidence). Measure used was peak

knee flexiortorque (AppendiBB- Analysis 1.5).
This study was at high risk of bias.

Sensitivity analyses related to risk of bias could not be performed, as this left no studies in the

analysis.
Two further studies may have assessed this outcome but did not répdihgs (AppendiAA).

The study in this analysis used knee flexion gesdue to measure motor impairment of the
lower limb. We were unable to find evidence for a MCID for knee flexion peak torque to

determine if the effect seen in this analysis represented a meaningful change to participants.
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4.7.2.1.1.6 Analysis 1.6 Serious Adversevents/Death

There was no evidence of an increased risk of serious adverse events or death for additional time

spent in rehabilitation (RR 1.20, 95% CI 0.51 to 2.85; two studies, 379 participants; p 29.68; |
0%; low certainty of evideny€éAppendixBB- Analysis 1.6).

Of the two comparisons included in this analysis, one was judged low overall risk of bias and one

was judged as some concerns regarding bias.

As there were no studies at high risk of bias, there was no change to the result when studies
high risk of bias were removed. When studies judged as high risk of bias due to effect of

adherence were removed, there were no remaining studies in the anafyse(dixCQ.

We have not detected any studies that may have planned to assess thisnitnad have not

reported findings.

4.7.2.1.2 Comparison 2 Outcomes measured at medium term followp (two weeks to 6

months after intervention)

Forest plots for the following outcomese in AppendiXGG

4.7.2.1.21 Analysis 2.1 ADL Outcomes

There was no evidence of affect for additional time spent in rehabilitation for ADL outcomes at

medium term followup (SMD 0.01, 95% @115 to 0.16; 10 studies, 673 participants; p = O.§4; |
= 0%; very low certainty of evidend@ppendixGG- Analysis 2.1).

Of the 12 comparisons included in this analysis, two were judged low overall risk of bias, three
were judged as having some concerns regarding risk of bias and seven were judged as high risk of

bias.

Data from one included study is missing from this asial{£nglish et al. (201%)id not report
follow- up measures for the FIM. This is avdiain a data repository, but payment is required to

access it, and we don't have funding for this.

One study assessed this outcome but did not report findings and seven other studies may have
assessed this outcome but did not report findirf@ppendixAA). A funnel plot for this outcome

(AppendixHH shows asymmetry, which may indicate n@porting bias.
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4.7.2.1.2.2 Analysis 2.2 Activity measures of the Upper Limb

There was no evidence of an effect for additional time spent in rehabilitation for activity measures
of the upper limb at medium term followip (SMD-0.02, 95% CD.36 to 0.33; seven studies, 218

participant; p = 0.93,2I: 30%; very low certainty of evidend@ppendixGG- Analysis 2.2).

Of the nine comparisons included in this analysis, onejudged low overall risk of bias,
six were judged as having some concerns regarding risk of bias and two were judged as high risk

of bias.

Data from two included studies is missing from this analiam&oln et al. (1999)resented this
data in an incomparable format arstiudy authors no longer have the raw daknglish et al.
(2015)did not report followrup measures for the WMFT. This is available in a data repository, but

payment is required to access it, and we don't have funding for this.

Two studies assessed this outcome but did not report findings and seven other studies may have

assessed this outcomeubdid not reportfindings (AppendiAA).
4.7.2.1.2.3 Analysis 2.3 Activity measures of the lower limb

There was no evidence of an effect for additional time spent in rehabilitation for activity measures

of the lower limb at medium term followp (SMD 0.10, 95% @©L30 to 0.49; four studies, 243

participants; p = 0.63,2I= 58%; very low certainty of evidencépfpendixGG- Analysis 2.8

Of the four comparisons included in this analysis, one was judged low risk dinmasere

judged as having some concerns regarding risk of bias and one was judged as high risk of bias.

Data from one included study is missing from this analizsiglish et al. (201%)d not report
follow- up measures for the 6MWT. This is available in a data repository, but payment is required

to access it, and we don't have funding foisth

One study assessed this outcome but did not report findings and one further study may have

assessed this outcome but did not repfirdings (AppendiAA).
4.7.2.1.2.4 Analysis 2.4 Motor impairment measures of the upper limb

There was no evidence of an effdot additional time spent in rehabilitation for motor

impairment measures of the upper limb at medium term follaw (SMD-0.02, 95% CD.39 to
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0.35; five studies, 115 patrticipants; p = 0.% 10%; very low certainty of evidenc&yppendix
GG- Analyss 2.4).

Of the five comparisons included in this analysis, one was judged low overall risk tfifgias,
were judged as having some concerns regarding risk of bias and one was judged as high risk of

bias.

Data from one included study is missing fronstAnalysisLincolnet al. (1999)presented the data

in an incomparable format, and we were unable to obtain raw data.

Two studies assessed this outcome but did not report findings and six other studies may have

assessed this outcome but did not repdéiridings AppendixAA).
4.7.2.1.25 Analysis 2.5 Motor impairment measures of the Lower Limb

There was no evidence of an effect for additional time spent in rehabilitation for motor

impairment measures of the lower limb at medium term folloywy (SMD 0.62, 95% @©L04 to

1.28; onestudy, 37 participants; p = 0.07 % N/A; very low certainty of evidencédgpendixGG-
Analysis 2.5).

This study was at high risk of bias.

One study assessed this outcome but did not report findings and two other studies may have

assessed this outcoarbut did not reportindings (AppendiA).
4.7.2.1.2.6 Analysis 2.6 Serious Adverse Events/Death

There was no increase in risk of serious adverse events or death for additional time spent in

rehabilitation at medium term followup (RR 1.32, 95% CI 0.62t@6; three studies344

participants; p = 0.4621= 2%; very low certainty of evidencéppendixGG- Analysis 2.6).

Of the three comparisons included in this analysis, two were judged as having some concerns

regarding risk of bias and one was judgschagh risk of bias.

There did not appear to be any studies that measured this outcome but did not report findings
(AppendixAA).
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4.7.2.1.3 Comparison ¥ Outcomes measured at long term followp (more than 6 months

after intervention)

Forest plots for the following outcomes are in Appenidlix

4.7.2.1.3.1 Analysis 3.1 ADL Outcomes

There was no evidence of an effect for additional time spent in réitetimn for ADL outcomes at

long term followup (SMD 0.09, 95% €L39 to 0.57; one study, 67 participants; p = 0.?1‘—; I
N/A; moderate certainty of evidenceppendixi| - Analysis 3.1).

This study was overall low risk of bias.
4.7.2.1.3.2 Analysis 3.2 Activity measures of the lower limb

There was no evidence of an effect for additional time spent in rehabilitation for activity measures
of the lower limb at long term followap (SMD 0.16, 95% @©L32 to 0.64; one study, 67

participants; p= 0.52; ?= N/A; moderate certainty of evidence) (AppentixAnalysis 3.2).
This study was at low risk of bias for all domains.

No studies report activity measures of the upper limb, motor impairment measures of the upper

and lower limb and SAE/Dduaat long term followup (more than 6 months after intervention)

4.7.2.2 Objective Two: To assess the effect of difference in total rehabilitation time (in

minutes) on recovery of activity in people with stroke

We conducted subgroup analyses of the primary aedondary outcomes immediately after
intervention. We compared studies with a larger difference between study arms (in terms of total
time spent in rehabilitation) to those with a smaller difference between study arms. We used a
median split based on diffences in amount of time spent in rehabilitation between arms to
determine the subgroups. When there was an uneven number of studies, the position of the split
was determined by how great the difference was between the middle studies, in terms of time
spert in rehabilitation, thereby grouping the studies that were most similar in terms of amount

provided.

In addition to these subgroup analyses, we produced scatter plots of difference in total amount of

time spent in rehabilitation (i.e. difference betwestudy intervention groups in terms of total
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interventional minutes received over the duration of the study) plotted against the estimated
treatment effect (Standardised Mean Difference). Due to insufficient data points on the scatter
plots we were unabled draw a line of best fit and the descriptive analysis given is tentative.

Forest plots for these analyses are in Appendix JJ.

4.7.2.2.1  Analysis 4.t ADL Outcomes

The test for subgroup differences showed a significant difference between results of studies with
larger (90Q¢ 6,160 minutes) vs. smaller (18852 minutes) difference in total minutes of
rehabilitation between treatment arms for ADL outcomes, immediately after intervention (p =

0.02) AppendixJJ Analysis 4.1). Thigas in favour of a larger diffence in amount.

Analysis of the scatter plot for thmitcome (Figurel) islimited by the small number of data

points. Tentatively, it suggests a small positive association between difference in total amount of
rehabilitation and ADL outcomes. There wéwo studies that were exceptionéDromerick et al.
2009)found a large but nossignificant benefit in favour of the control group. This study

examined the effect of different amounts of constraint induced movement therapy early after
stroke. They suggested that the effect seen could be due to fatigue or thjieryo over training.

Finally,Page et al. (2012pund a much greater benefit than all other studies.
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Activities of Daily Living - Difference in total amount of time in
rehabilitation
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Figure4 Scatter diagram plotting difference in total minutes of rehabilitation against outcomes

(SMD) for activities of daily living, immediately after intervention

4.7.2.2.2  Analysis 4.2 Activity measures of the Upper Limb

The test for subgroup differences shows that there is a significant difference between results of
studies with larger (852 3,600 mimutes) vs. smaller (198@762 minutes) difference in total
minutes of rehabilitation between treatment arms for activity measures of the upper limb,
immediately after intervention (p = 0.04AppendixJJ- Analysis 4.2). Thisas in favour of a larger

difference in amount.

Analysis of the scatter plot for this outconteigureb) is limited by the small number of data
points, but suggests a positive association between difference in total amount of rehabilitation
and improved activity measures of thugper limb. There are three outlying
studies.Kowalczewski et al. (200iund a relatively large but nesignificant effect in favour of
additional therapy, despite a raively smaller difference in total amount of therapy. This study

provided different amounts of FES exercise therapy to two groups; one received intervention daily
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and one received intervention weekMinstdan et al. (2019jound a nonsignificant effect in

favour of control, despite a large difference in amount of time spent in therapy. Their study
investigated the effect of an accelerated skill acquisition program for people in the chronic stage
following stroke. There were baseline imbalances in this group that would favour the null
hypothesis for this study. Finallpromerick et al. (2009pund a large but nossignificant benefit

in favour of the control group, as reported in analysis 4.1.

Activity measures of the upper limb - Difference in totalamount of time in rehabilitation
® Burgar 2011
4 Lang 2016a
® lang 2016b
‘ ¥ lang 2016c
A ® Dromerick 2009
©  Hunter 2011a
a A *  Hunter 2011b
E « Hsu 2010
‘ 4 Page2012a
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00 1o 1501 200 oo 3
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4  Kowalzewski 2007
]

Winstein 2019a

" Winstein 2019b

Figure5 Scatter diagram plotting difference in total minutes of rehabilitation against outcomes

(SMD) for activity measures of the upper limb, immediately after irgeton

4.7.2.2.3  Analysis 4.3 Activity measures of the lower limb

The test for subgroup differences shows that there is no significant difference between results of
studies with larger (828 900 minutes) vs. smaller (186780 minutes) difference in total mines
of rehabilitation between treatment arms for activity measures of the lower limb, immediately

after intervention (p = @1) (Appendix¥)J Analysis 4.3).

The scatter plot for this comparison can be seeRigure6. Due to the lack of data points, # i

not possible to draw any meaningful conclusions from these data.
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Activity measures of the lower limb - Difference in total amount of time in
rehabilitation

sSMD

o * Ada2013
o GAPS 2004
& English 2015

- s Cooke 2010

Difference in total amount of therapy (minutes)

Figure6 Scatter diagram plotting difference in total minutes of rehabilitation against outcomes

(SMD) for activity measures of the lower linfamediately after intervention

4.7.2.2.4  Analysis 4.4 Motor impairment measures of the Upper Limb

The test for subgroup differences shows that there is no significant difference between results of
studies with larger (853,600 minutes) vs. small¢t98.8& 720 mins) difference in total minutes
of rehabilitation between treatment arms for motor impairment measures of the upper limb,

immediately after intervention, (p = 0.06Appendix}J- Analysis 4.4).

Analysis of the scatter plot for thsitcome Eigure?) islimited by the small number of data
points, but suggests a positive association between difference in total amount of rehabilitation
and motor impairment measures of the upper limb. There are no outlying studies of particular

note for this scter plot.

Only one study reported motor impairment of the upper limb and two studies reported
SAE/Death, therefore these outcomes were not included in the subgroup analysis for objective

two.
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Motor Impairment of the Upper Limb - Difference in total amount of time in
rehabilitation
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Figure7 Scatter diagram plottingifference in total minutes of rehabilitation against outcomes
(SMD) for motor impairment measures of the upper limb, immediately after

intervention

4.7.2.3 Objective Three: To assess the effect of rehabilitation schedule on activity following
stroke in terms ofaverage minutes of rehabilitation provided per week, average

frequency of rehabilitation and total duration of rehabilitation.

We planned to address this objective by grouping studies with similar rehabilitation schedules and
undertaking metaanalyses for each group. Lack of similarity between studies precluded this
approach, but we noted that we could extrapolate from most stedige minutes of

rehabilitation per week. We used this to conduct subgroup analyses of the primary and secondary
outcomes immediately after intervention. We used a median split based on difference in number
of minutes of rehabilitation provided per week twegeen study arms to compare studies with a

larger difference in terms of number of minutes of rehabilitation provided per week to those with

a smaller difference. In addition to this, we produced scatter plots of difference in number of
minutes spent in rbabilitation per week (i.e. difference between study intervention groups in

terms of number of minutes of therapy received per week during the study) plotted against the
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estimated treatment effect (Standardised Mean Difference). Therefore, we conductepiayb

analyses of the primary and secondary outcomes immediately after intervention.
Forest plots for this objectivare found in Appendix KK

4.7.2.3.1 Analysis 5.t ADL Outcomes

The test for subgroup differences shows that there is no significant differencesbatvesults of
studies with larger (216600 minutes) vs. smaller (4€550 minutes) difference in minutes of
rehabilitation provided per week on ADL outcomes, immediately after intervention (p = 0.44)

(AppendixKK- Analysis 5.1).

Analysis of the scattaslot for thisoutcome (Figure8) is limited by the small number of data

points. Tentatively, it suggests a small positive association between difference in total amount of
rehabilitation per week and ADL outcomes. One study is an exception t@thiwerick et al.
(2009)found a large but nossignificant benefit in favour of the control group, as explained in

analysis 4.1.

Activities of Daily Living - Difference in minutes of rehabilitation per week
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O Wang 2004

Figure8 Scatter diagranplotting difference in minutes of rehabilitation per week against

outcomes (SMD) for activities of daily living, immediately after intervention
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4.7.2.3.2 Analysis 5.2 Activity measures of the Upper Limb

The test for subgroup differences shows that there is goificant difference between results of
studies with a larger (2£%00 minutes) vs. smaller (¢850 minutes) difference in minutes of
rehabilitation provided per week for activity measures of the upper limb, immediately after

intervention (p = AL4) (Appenix KK- Analysis 5.2).

Analysis of the scatter plot for this outconméidure9) is limited by the small number of data
points, but suggests a positive association between difference in amount of rehabilitation per
week and improved activity measures aetupper limb. There are two notable
studies.Kowalczewski et al. (200iQund a relatively large but nesignificant effect in favour of
additional therapy, despite a ratively smaller difference in total amount of therapy. The
potential reasons for this were explained in analysis Brdmerick et al. (2009pund a large but

non-significant benefitn favour of the control group, as explained in analysis 4.1.

Activity measures of the upper limb - Difference in minutes of rehabilitation per week
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Figure9 Scatter diagram plotting difference in minutes of rehabilitation per week against
outcomes (SMD) for activity measures of the upper limb, immediately after

intervention

4.7.2.3.3  Analysis 5.3 Activity measures of the lower limb

The test for subgroup differences shows that there is no significant difference between results of

studies with a larger (14150 minutes) vs. smaller (4&,538 minutes) difference in minutes of
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rehabilitation provided per week for activity measures of theer limb, immediately after
intervention (p = 0.6X(AppendiXKK- Analysis 5.3).

The scatter plot for this comparison can be s@eRigurel0. Dueto the lack of data points, it is

not possible to draw any meaningful conclusions from these data.

Activity measures of the lower limb - Difference in minutes of rehabilitation

per week
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Difference in minutes of therapy per week

Fgure 10 Scatter diagram plotting difference in minutes of rehabilitation per week against
outcomes (SMD) for activity measures of the lower limb, immediately after

intervention

4.7.2.3.4  Analysis 5.4 Motor impairment measures of the UppeLimb

The test for subgroup differences shows that there is no significant difference between results of
studies with larger (298.8 600 minutes) vs. smaller (99¢213 mins) difference in minutes of
rehabilitation provided per week for motor impairmemeasures of the upper limb, immediately
after intervention (p = 0.2(AppendixKK- Analysis 5.4)

Analysis of the scatter plot for thaitcome (Figure 1) is limited by the small number of data
points, but suggests a positive association between difference in amount of rehabilitation per
week and motor impairment measures of the upper limb. There are no outlier studies of

particular note.
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Only one study neorted motor impairment of the upper limb and two studies reported

SAE/Death, therefore these outcomes were not included in the subgroup analysis for objective

three.
Motor impairment of the Upper Limb - Difference in minutes of rehabilitation per
16 week
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Figurell Scatter diagram plotting difference minutes of rehabilitation per week against
outcomes (SMD) for motor impairment measures of the upper limb, immediately

after intervention

4.7.3 Subgroup Analyses and Assessment of Heterogeneity

Despite the absence of significant variability in our pooled estéds, we undertook subgroup
analyses using the inverse variance method with a random effects model. We did this to
determine if any of the factors identified impacted findings. Subgroup analyses were undertaken
for analyses in objective one (more vs. lgderapy) immediately after intervention, but exclude
motor impairment measures of the lower limb and SAE/Death, due to the small numbers of

studies.
47.3.1 Effect of time since stroke

We investigated the effect of time since stroke by conducting subgroup asalgsmparing
studies of participants in the first six months since onset of stroke (subacute) with studies of
participants longer than six months since stroke (chronic). We did not find any significant

differences between subgroups for any analy&eseAppendixLL).
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4.7.3.2 Hours of intervention provided per week

We investigated the effect of hours of therapy provided per week, comparing studies that
provided less than 5 hours, 5 hours or more (but less than 10 hours), 10 hours or more (but less
than 20 hours) and 20 hours or more of interventional therapy to tkgegimental group per

week. We did not find any significant differences between subgroups for any anafymsen(ix

LL).

4.7.3.3 Upper limb therapy vs. Other therapy

In order to investigate the effect of therapy focus on outcomes, we compared studies that
provided upper limb therapy with studies that provided other therapy (general rehabilitation or
mobilisation). We were only able to undertake this subgroup analysis for ADL outcomes, as
studies that measures the other included outcomes (activity of the uppds, lactivity of the

lower limb and motor impairment of the upper limb) either didn't include upper limb
interventions or only included upper limb interventions. For ADL outcomes we did not find a

significant difference between subgroupippendixLL).

4.7.3.4 Electro-mechanical technology vs. No electmechanical technology

To investigate the effect of type of therapy on outcomes, we compared studies that use electro
mechanical technology with studies that did not use elegtrechanical technology. We did not

find any significant differences between subgroups for any analyggseqdixLL).

4.8 Discussion

48.1 Summary of main results

The aim of this review was to evaluate the effect of time spent in rehabilitation on measures of
activity and impairment after stroke. Wecluded 21 studies which analysed 1,412 participants.
Both rehabilitation time and rehabilitation schedule varied between studies. The difference in
total time between control and intervention groups ranged from 186 to 6160 minutes with a

median differere of 840 minutes.

The first objective was to establish if more of the same rehabilitation therapy resulted in greater

improvement in activity than less time. We have low to very low certainty of evidence of
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no effect on ADL outcomes, activity measurethefupper limb and lower limb. We have low to
very low certainty of an effect in favour of additional time on impairment measures of the upper
limb and lower limb at the end of treatment, but not on medium term follaw (two weeks to six
months after inervention). Most of the studies included did not demonstrate a clinically
important difference. We have low certainty that more time spent in rehabilitation did not

increase risk of death or serious adverse events, but few studies reported these outcomes.

The second objective was to assess the effect of difference in total rehabilitation time on recovery
of activity. We compared studies with a larger difference in total rehabilitation time to those with
a smaller difference in total rehabilitation time. &ater difference between study arms (more

time vs. less time) resulted in a significantly greater improvement in ADL outcomes and activity
impairment measures of the upper limb. There was no such significantly greater improvement
found for motor impairmenineasures of the upper and lower limb. Analysis of scatter diagrams
plotting difference in total amount of rehabilitation against outcome must be treated with

caution, due to the small number of data points](3 per scatter diagram) and outliers. They,did
however, suggest that a greater difference in amount of rehabilitation led to improved outcomes
for ADL measures, and impairment and activity measures of the upper limb. Collectively, these
findings suggest that more total time spent in rehabilitationyniee beneficial, provided the
increased amount reaches a threshold. Visual inspection of the schttgram in Figur&

estimates that the minimum difference in total amount of therapy to effect a change in ADL
measures is 1000 minutes (16 hours and 40utes). The data suggests this would achieve a SMD
of 0.2, which is considered a small efféCthen 1988) unlikely to represent a clinically

meaningful change to a stroke survivor. This finding is tentative, due to the small number of data
points and the dearth of studies with large contrast in amount of rehabilitation between control

and intervention groups

The third objective was to assess the effect of rehabilitation schedule in terms of average minutes
of rehabilitation provided per week, average frequency of rehabilitation provided per week and
total duration of rehabilitation. Wide variation in rehabdtton schedules limited potential to pool
data, but seventeen studies compared more vs less minutes of rehabilitation per week, therefore,
we analysed this aspect of rehabilitation schedule. Greater difference in between study arms
(more time vs. less timean terms of amount of rehabilitation provided per week resulted in no
significantly greater improvement for ADL outcomes, activity measures of the upper or lower
limbs and motor impairment measures of the upper limb. Analysis of the scatter diagrathgsfor
objective must also be treated with caution due to the small number of data points and outliers.
Overall, they suggest that a greater difference in amount of rehabilitation per week leads to

improved outcomes.
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Scatter diagrams may infer elements ehabilitation schedule that influence outcomélinstein

et al. (2019¥ound a nonsignificant effect in favour of the control group, despite a relatively large
difference in amount of time spent in rehaitdtion. In this study, rehabilitation was provided in
three, weeklong bouts each separated by 1 month. This unique schedule may have limited the
benefit of rehabilitation Kowalczewski et al. (200fund a relatively large effect in favour of
additional rehabilitation, despite a relatively smaller difference in total amount. This study
provided different amounts of FES exercise therapy to two groups; one received imiervdaily
and one received intervention weekly. Potentially, daily rehabilitation may be beneficial in
addition to increased total amount of time. The studies of bdtn et al. (2013ndPage et al.
(2012b)seem to have elicited positive findings. These studies have been examined in detail to
determine common threads that may have influenced their positive results, the most obvious
being that they both provided large amounts of rehabilitation (up to 2 hours and three hours per
week day, over an 8 andweek period respectively). Finalkfang et al. (2004)rovided the
greatest ontrast in total amount rehabilitation of all included studies, however, their outcomes
were not better than some studies that provided an overall smaller contrast in amount of
rehabilitation. Notably, intervention ilVang et al. (2004 as provided over a-6nonth period,
meaning thee was less intervention paexeek than in other studies. Potentially concentration of

rehabilitation is an important factor.

482 Overall completeness and applicability of evidence

The following issues should be considered when judging the overall complstands

applicability of these findings.

48.2.1 The intervention

The betweergroup difference in amount of the intervention was, in most studies, small. Fifteen
studies (20 comparisons) reported the amount provided per week. In 60% of these comparisons,
the difference was 150 minutes or less (30 minutes-gay, 5days per week). In only 25% of
comparisons was the difference 300 minutes or more (60 minutes per ddgyS per week).

These small differences may have contributed to the lack of effect seen. Sularalyges that
grouped studies by the amount of interventional rehabilitation given found no significant

betweengroup differences, but each subgroup only included a small amount of studies.

We were interested in understanding the effect of time spentahabilitation, however, for most
included studies, amount of time participants spent in rehabilitation was not reported.

Except for the five studies of participants in the chronic stage, the intervention was in addition to

104



Chapter 4

time spent in 'standard rehaltiition’, which was neither consistently nor comprehensively

reported. Our analysis was therefore of the effect of the intervention time only, which
underestimates the total amount received. In their triRlpdgers et al. (2003)curately recorded

the time spent in all rehabilitation (intervention and cool) and noted that the difference was
fSaa GKFEYy LEFYYSR® ¢KSe {0 NKRbaimrsSeRal. BORApHS7)i 2 d
those delivering intervention were not blinded to group allocation and, therefore, may have
prioritised the control group for 'standard rehabilitation'. As is the case with many rehabilitation
trials, providers of rehabilition in the majority of our included studies were not blinded to group
allocation. Therefore, trials may have been subject to 'competitive therapy bias', resulting in a
smaller than intended betweegroup difference in amount of intervention provided. nay

have contributed to the lack of effect seen.

Five of the included studies reported time planned for rehabilitation, without reporting time
delivered. The inability to determine the amount of time participants spent in rehabilitation (not
just the irtervention) means the findings of this review only consider the difference between
study arms, not the effect of difference in total amount of rehabilitation or whether the total

amount of rehabilitation was delivered.

The definition of rehabilitation ithis review was intentionally broad, taking an ‘intervention
agnostic' approach. A wide variety of interventions were therefore included and a subgroup
analysis of the effect of specific interventions was only undertaken where we considered there
was a sufcient number of studies. We therefore only conducted subgroup analyses of studies
that used Electranechanical technology vs. all other studies and studies that focussed on upper
limb rehabilitation vs. all other studies. Neither analysis showed anyfisgm differences

between groups.

For the majority of studies in this review, intervention was provided in an inpatient setting. It is
possible that setting has an impact on ability to deliver more rehabilitation. Indeed, the five
studies that reportedssues with adherence were all inpatient settinBsrgar et al. (2011)
attributed adherence issues to factors relatedthe inpatient setting including early discharges,
scheduling conflicts and participant tolerandde Glasgow Augmented Physiotherapy Study
Group (2004)eported that adheence to the planned therapy schedule related to therapists'
ability to deliver the augmented amount of therapy time. Five of the seven studies that were low
risk of bias for adherence to the intervention were studies of participants in the chronic stage.
Although not stated, it is likely that in these studies, intervention was provided in the
outpatient/community. Potentially there are fewer barriers to rehabilitation delivery in the

outpatient/community setting.
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This review only examined the effect of #ngpent in rehabilitation. Time spent is one component
that may contribute to 'rehabilitation intensity'. Other potential components of 'rehabilitation
intensity' include number of repetitions performd&crivener et al. 2012)ate of repetitions

(Klassen et al. 202@nd physiological effort exerte@utermans et al. 2010We speculate that

20KSNI O2YLRySyida 27 WNBKIOAfAGIGAZ2Y AydiSyardad YIea

spent in rehabilitation; potentially, more time spent is equated with more repetitions and
accounts foimproved outcomes. However, whilst not examined per se, within a single type of
intervention different amounts were unlikely to be different in terms of physiological effort
exerted and rate of repetitions as type of intervention was controlled. Reseagdests that
other components of 'rehabilitation intensity' may affect outcomkfassen et al. (202@und a
significant improvement in walking teomes for participants that had undertaken more
repetitions and expended greater physiological effort (measured by heart rate) compared to
participants whose intervention was less 'intensive’, despite both groups spending the same
amount of time in rehalbitation. SimilarlyFrench et al. (2016pund a beneficial effect for lower
limb and gait outcomes for repetitive task training compared to control. Potentially, repetitive

task training provides a greater number of repetitions compared to standard care.
4.8.2.2 Participants

We considered the extdrio which participants were representative of the stroke population and

identified areas for attention.

Mean age of participants ranged from 44 to 76.5 years. Accordibgitand Nguyen (201,850%
of strokes occur in people over the age of 75 and these individuals are at higher risk of poor
functional outcomes. It is possible that older people are notiegresented in the included
studies and, therefore, applicability of the findings tostigiroup is uncertain. Likewise, many of

the studies excluded participants with impaired cognition and/or communication.

Studies provided limited information regarding participants' stroke severity and/or baseline
AYLI ANYSyidio !'a adzOK:Z 6S R2y Qi 1y26 AT (GKS NBOASSH
severity. Initial stroke severity is an important predictor of amrntes(Rost et al. 2016; Bhaskar et

al. 2017)and therefore, possibly a factor that influences response to rehabilitation.

Many studies excluded participants with cognitive impairment and/or communication
impairment, which both commonly occur after strogengelter et al. 2006; Douiri et al. 2013)
Therefore, the includedanticipants may not be representative of the general stroke population,

limiting the generalisability of this review's findings.
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Sixteen studies were with participants in the satute stage following stroke, the remaining five
were with participants inle chronic stage. Subgroup analyses suggest there was no effect for
additional time in rehabilitation for most outcomes, between participants in the sghite stage
and participants in the chronic stage. However, this was not the case for the ADL outcomes
where participants in the chronic stage showed an effect and participants in thesute stage
did not. When applying the findings of this review, it may be important to consider time since
stroke and the fact that more time in rehabilitation seemsbécial for improving ADLSs, an

outcome highly correlated with qualitgf-life following strokgKim et al. 2014lpter post stroke.
4.8.2.3 Outcomes measured

In this review, we pooled outcome measures of the same construct (i.e. activities of daily living,
activity of the upper limb etc.) using the Standardised MBéference (SMD). Although this
allowed the inclusion of a greater number of studies, there are limitations to this approach. It is
highly likely that, although of the same construct, the different outcome measures would have
measured slightly different ihgs and had different sensitivities to change. In addition, having
pooled outcome measures, the effect of the analyses is a standardised mean difference. This
reports the effect in a standardised unit, unrelated to the units used by the included measures
and is therefore difficult to interpret meaningfully in clinical pract@s\hemann HJ et al. (2021)

In the Summary of Finding's tables we have reported Cohen's effect sizes to aim to assist with
interpretation. There were limited follomap measures, particularly loAgrm, which precludes

prediction of sustained benefits.

We noted that none of the inaded studies considered participant experience of rehabilitation.
Chen et al(2019)found that 13.6% of stroke survivors report therapy as an unmet need following
stroke. Therefore, it would be valuable to establish if more rehabilitation resulted in improved
participant experience. However, this was beyond the scope of thisweand would likely

involve analysis of qualitative and/or mixed methods studies.

4.8.3 Quiality of the evidence

Certainty of our primary analysis (more vs less time spent in rehabilitation) was assessed using the

GRADE approach, considering five domains:
4.8.3.1 Rik of Bias

The majority of analyses received a serious (and in some cases, very serious) GRADE

rating for risk of bias. This was due to the proportion of study outcomes considered to be at some
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concern or high overall risk of bias and a tendency for atgresfect for additional rehabilitation

seen when studies with high risk of bias were removed. This has greatly contributed to a

reduction in GRADE assessments, indicating low and very low certainty of the evidence. The most
consistent source of bias a@® study outcomes was the inability to establish risk of bias in the
selection of reported results, as few studies published protocols or registered trials with sufficient
detail. There tended to be greater risk of bias for foHoprmeasures, due to logd follow-up

data.

4.8.3.2 Inconsistency

Of all study analyses (excluding sensitivity and subgroup analyses), only one (Analysis 2.3) had an

12 of 50% or more. This level of consistency of findings is surprising, given the heterogeneity
across studies in type o¢habilitation delivered. Possibly, selection criteria of studies were such
that people with a similar type of stroke (in terms of severity and rehabilitation needs) were
included in studies. Additionally, except for a few studies, a similar amount abiléhtion

tended to be delivered to intervention and control groups, which may have contributed to
consistent findings. Subgroup analyses undertaken to assess heterogeneity did not find any

significant differences.
4.8.3.3 Indirectness

We did not consider thathe study analyses included serious indirectness. Our selection criteria
was such that the studies included directly addressed our primary objective. We considered
studies that reported issues with adherence to intervention may lead to indirectness of the
intervention, particularly if this led to a lack of difference in the intervention received by the
included groups. However, when these studies were removed in sensitivity analyses, findings

were not greatly affected.
4834 Imprecision

We considered studie®thave serious imprecision if the 95% confidence interval includes an
effect size of no difference. This was true for four of the five analyses. Many studies had small

samples sizes, which may have contributed to imprecision.
Publication Bias

We stronglysuspect publication bias for the majority of the analysis, supported by the assessment

of nonreporting bias in studiesAppendixAA) andthe funnel plots. We are aware of studies that
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measured outcomes, but the data for these outcomes was not reportedissnnavailable.
Additionally, there are some studies which we considered could have measured some outcomes
but not reported their findings. The aforementioned lack of study protocols contributes to this

issue.

In summary, the GRADE assessment indicates that the analyses for objective one are of low to

very low certainty.

484 Potential biases in the review process

Despite undertaking a thorough search, it is possible that some eligible studies were missed. Our
searches resulted in an exceptionally large number of records, due to the many and varied search
terms used to capture the concept of 'time spent in rehahildn'. Title screening, undertaken by

one person (BC), excluded studies that were clearly irrelevant and specifically: not related to
stroke; investigations of surgical or pharmaceutical interventions and with Imaman

participants. It is unlikely, thahis screening led to missed studies.

For eight potentially eligible studies, we were unable to determine whether they met the
selection criteria and authors have not responded to our enquiries. Two studies that satisfied the
selection criteria were nancluded because data were unavailable and authors have not

responded to our enquiries.

In determining study eligibility, review authors had to decide if the rehabilitation provided
between intervention and control groups was the same, except for the atnoitime spend.
Rehabilitation is a complex intervention, which naturally varies from individual to individual.
Judgements were based on study authors' intention to provide the same type of rehabilitation,
but despite this, there were instances when syugligibility were debated. Procedure for this
followed the plan described in our study protocol, but also included other study authors (GK and
JM) when agreement couldn't be reached between those involved in the study selection process
(BC, JB and JW).

Two review authors, working independently, extracted data from the studies and assessed risk of
bias for all outcomes of included studies. Any discrepancies were resolved through discussion
with a third author. Review authors did not screen for inclusiottiraet data or assess risk of bias

for any studies in which they were involved.

Two review authors independently made judgements regarding the constructs measured by

outcome tools to determine whether outcomes of interest were measured.
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One study(Wang et al. 2004)as written in Chinese, with danglish abstract. Two independent
translators translated parts of the text to enable data extraction and assessment of risk of bias.

However, other biases within this text may have existed, of which we are not aware.

We were unable to assess the third ebijive as planned and made a post hoc decision about
meeting this objective. Although we did not consider study results when making this decision, it is

possible that a post hoc data analysis change could have introduced bias.

4.8.5 Agreements and disagreementsith other studies or reviews

We considered agreements and disagreements with other studies and reviews in relation to our

review objectives.

4.8.5.1 Does more of the same rehabilitation therapy results in greater improvement in

activity measures?

To our knowtdge, this is the first systematic review with metaalysis to only include studies
that compare different amounts of the same type of rehabilitation. All other reviews have
included studies in which the experimental and control interventions differeggda of
intervention, as well as amount of intervention and some maitelyses included studies that
measured effect of rehabilitation vs. no rehabilitation. However, there are reviews that have
examined the effect of time spent in rehabilitation. These eonsidered in terms of their

agreements and disagreements with our review.

Eleven systematic reviews with meta analyses have studied the effect of timeiapent

rehabilitation following strokéLanghorne et al. 1996; Kwakkel et al. 1997; Kwakkel et al. 2004b;
Galvin et al. 2008; C&e et al. 2010a; Veerbeek et al. 2011; Lohse et al. 2014; Pollock et al. 2014a;
Sehatzadeh 2015; French et al. 2016; Schneider et al. 2Ré&@vant findings of these studies and

their agreements/disagreements with this review are summarisefigpendixMM.

Six reviews measured the effect of additional time spentehmabilitation on ADL outcomes. Four
(Kwakkel et al. 1997; Kwakkel et al. 2004b; Galvin et al. 2008; Pollock et al. f20ivi)

significant differences in favour of additional rehabilitation, g8ehatzadeh 2@®) found no
significant difference in ADLs (measured by the Barthel Index) anfVaeebeek et al. 2011)

found no significant effect for basic ADLs (Barthel Index, SMD 0.11, 96%23b 0.34), but a
moderate effect for extended ADLs (pooled Nottingham Extended ADL checklist and Frenchay
Adivities Index, SMD 0.54 95% CI 0.20 to 0.88).
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Four reviews measured the effect of additional time on upper limb activity. In agreement with this
review,three reviews(Kwakkel et al. 2004b; Cooke et al. 2010a; French et al. 20416J no
significant difference between groups. However, tharth review(Sehatzadeh 2015gports

significant benefit for additional time spent, measured by the ARAT.

Six reviews measureth¢ effect of additional time spent in rehabilitation on activity measures of
the lower limb. In agreement with this review, three found no effect for additional time spent
(Galvin et al. 2008; Sehatzadeh 2015; French et al. 26b&yever, two reviews found significant
effects for activity measures of the lower limb, in favouad#itional time(Kwakkel et al. 2004b;
Veerbeek et al. 2011 he sixth revieWCooke et al. 2010a)id not pool outcomes for lower limb
activity and found a nossignificant effect for the Rivermead Mobility Index and a significant

effect in favour of less time in rehabilitation for walking speed.

One review measured theffect of additional time spent in rehabilitation on upper limb motor
impairment.Cooke et al. (2010ddpund a significant effect in favour of less time for grip strength,

but a significant effect in favour of more time for the motricity index.

One review measured the risk of death or deterioration. In disagreement with our
review,Langhorne et al. (1998)und that the risk of death or deterioration was significantly
lower in groups that received additional time in rehabilitation (OR 0.54 95%CI 0.3 to 0.85), albeit

with a wide confidence interval across only five studies

The lack of agreement between reviews may be influenced by the lack of certainty of evidence
and variation in study dates and methodologies (e.g. objectives and selection criteria), as well as
the aforementioned inclusion of studies that differed in ttype of intervention provided, not just

the amount.

4.8.5.2 What is the effect of total rehabilitation time on recovery of activity?

We found three systematic reviews with mesmalyses that explored the effect of total time

spent in rehabilitationKwakkel et al. (2004hjsed a cumulative metanalysis, finding that a
difference of at least 16 hours in treatment time between groups is required to obtain a
significantly better outcome for ADLsohse et al. (2014)sed metaregression to explore the

effect of total scheduled therapy time on effect sizes. They foundiabie doseresponse
relationship between time scheduled for therapy and improvement in measures of function and
impairment. FinallySchneider et al. (2016)ndertook a ROC (Receiver operating characteristic)
curve analysis of false versusigrbenefit. This indicated that an extra 240% of rehabilitation is

required to make certain a better outcome for activity. The findingswékkel et al. (2004tand
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Schneider et al. (201@gree with our finding, that a large differe@ between intervention groups
is required to achieve a significantly better outcome. The findirigpbke et al. (2014)o not
suggest that a larger difference is required between groups to see a beneficial effect, which is
contrary to the findings of this review and the others described. This difference could be due to

differences in inclusion criteria and statistical rnetls.

Other studies support the finding that a very large amount of rehabilitation may achieve a
significant responseMcCabe et al.2015)compared three interventions (Motor learning, robotics
plus motor learning and FES plus motor learning), all provided five hours/day, five days/week for
12 weeks to a population of participants more than one year post stroke. All groups madalclini
significant improvements poshtervention but with no significant between group differences.
Similarly Ward et al. (2019lescribe the outcomes of 224 stroke survivors in the chronic stage,
who attended an upper limb rehabilitation programme, receiving 30 hours of iatgion per

week for 3 weeks. At the end of intervention, there were significant improvements in all
outcomes measured, maintained atnéonth followrup. Neither of these studies were included in
this review, advicCabe et al. (2018pmpared different, dosenatched interventions antVard et

al. (2019)was not an RCT. We are unable to find any studies of similarly large amounts of
rehabilitation (i.e. five hars per day) in participants in the subacute stage sigtke. This may
potentially be due to the challenges of delivering this amount of therapy early after stBakgar

et al. 2011; Hunter et al. 2011)

4.8.5.3  What s the effect of rehabilitation schedule in terms of average minutes per week,

number of sessions per week and total duration of rehabilitation?

We found one systematic review with metaalysis that explored the effect of rehabilitation
schedule. Findings froifollock et al. (2014auggest that 30 to 60 minutes of physical
rehabilitation delivered 5 to 7 days a wepfovides a significant benefit for function recovery
when compared to no intervention or usual care. However, this study also reports that, for ADL
outcomes, more than onedaily intervention may provide even more benefit. In agreement with
Pollock et al. (2014apur findings suggest that daily intervention may be more beneficial than

lessthan daily intervention.
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4.9 Authors' conclusions

49.1 Implications for practice

An increase in time spent in the same type of rehabilitation after stroke results in little to no
difference in meaningful activities such as activities of daily living and activities of the upper and
lower limb but a small benefit in measures of motor amment (low to very low certainty of
evidence for all findings). If the increase in time spent in rehabilitation exceeds a threshold, this
may lead to improved outcomes. There is currently insufficient evidence to recommend a

minimum beneficial daily amau in clinical practice.

Additional time spent in the same type of rehabilitation does not increase the risk of serious
adverse events/death, but this finding is of low certainty and should be interpreted with caution,

as few studies monitored these outoes.

The findings of this review are limited by a paucity of research trials with large contrasts in

amount of rehabilitation delivered between intervention and control groups.

49.2 Implications for research

There is currently insufficient, higluality evicence to determine the effect of time spent in
rehabilitation. However, findings from high quality trials with a large contrast in amount of

therapy delivered indicates that this area warrants further research.

To provide evidence for the effect of timeeasqt in rehabilitation, adequately powered, high

quality RCTs are required. Such studies should be undertaken in a stroke population, studying
groups of participants spending different amounts of time in the same type of rehabilitation.
Findings of this réew suggest that the total contrast in amount of time between groups should
be a minimum of 1,000 minutes. Outcomes at an activity level are required to determine if more

time spent in intervention results in a meaningful change.

Study quality would be iproved by enhanced reporting. Publication of protocols (or detailed trial
registry entries) and reporting of all measured outcomes would allow for accurate judgement of
potential reporting bias. Actuate reporting of amount of rehabilitation delivered,ambunt of
rehabilitation planned is imperative. Additionally, when undertaking any study assessing effect of
amount of time spent in a specific intervention, it is crucial that researchers accurately report the
time spent in all rehabilitation, not justterventional rehabilitation. This is of particular

importance when those delivering rehabilitation are aware of participant group allocation. Finally,
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it is important that studies report baseline stroke severity, to examine its impact on response to

rehablitation.

An individual participant data metanalysis might provide further information regarding the
effect of time spent, specifically if certain characteristics of either the participant or the

intervention effect outcomes.

In addition to 'time sperit other characteristics of rehabilitation may be important, such as, type
of rehabilitation, stage of recovery, rehabilitation 'intensity' (such as number/rate

of practice repetitions, physiological effort or task difficulty) and rehabilitation schedule.

These characteristics also warrant further exploration.

4.10 Contributions of authors

Beth Clark initiated and eordinated the review, but it was undertaken with the full support of all

the review authors.

All authors contributed to theonception and design of this review.

BC, JB and JW screened titles and abstracts of publications identified by the searches.

BC, JB, JW and SE extracted trial and outcome data from the selected trials and analysed outcome
data.

BC, JW and JB assessedafdlias in the included studies.

All review authors contributed to the interpretation of results and to the final presentation of this

study

4.11 Differences between protocol and review

411.1 Title

Title reworded, to enhance clarity.
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4.11.2 Background

Changes made topdate the background section (including updating references) and enhance

readability.

4.11.3  Objectives

Objectives have undergone some rewording to clarify and enhance readability and to conform

with the preferred Cochrane format. The nature of the objectikas not changed.

4.11.4 Methods

The following minor changes have been made to the methods between protocol and review:

Under ‘criteria for considering trials for this review' we altered the wording under 'type of
intervention' to enhance clarity. We added thae included studies that varied in the time spent
in rehabilitation, but did not report a specific tirrelated measurement. This had not been

anticipated when writing the protocol.

We have removed 'Participant experience' as a secondary outcome @asitabt relate to the

objectives of this review.

Electronic Searches:

1 CIRRIE (cirrie.buffalo.edu/database/) was not included, as it has been amalgamated with
REHABDATA

9 Planned to include the Australian and New Zealand Clinical Trials Registry (ANZCTR), but
this registry was excluded, as we were unable to export results

9 Planned to include the UK Clinical Trials Gateway (UKCTG), but excluded, as this registry

pulls data from ISCRTN and ClinicalTrials.gov, both of which were searched in this review.

Risk of Bias 2 tool used (had planned to use the Risk of Bias tool). Therefore, this section has been

re-written in accordance with the editorial checklist for the RoB 2 tool.
RevMan Web was used (had planned to use RevMan5)
Protocol states that 2 revieauthors would independently screen the titles and abstracts of the

studies retrieved. Owing to the very large number of records found, the first step of study
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selection was that one person screened titles and excluded any studies that were clearly

irrelevant, before moving on to two people screening titles and abstracts.

Detail added regarding how we would deal with studies with more than 2 intervention groups, as

this was not clear in the protocol

We added that we would only undertake funnel plots whbare were 10 or more studies. This is

based on the advice in the Cochrane Handbook

We added an assessment of nogporting bias, in accordance with Chapter 13 of the Cochrane

Handbook

We added two subgroup analyses, to compare the effect of time spethierapy dependent on

the type of intervention provided. We reasoned that the type of intervention may affect
outcomes and, therefore, more time spent in one type of therapy may have greater benefit than
more time spent in another type of therapy. Theselyses were determined posioc, as they

were dependent on the types of studies found in the literature search. The two analyses
undertaken (Upper limb therapy vs. other therapy and Eleatechanical technology vs. No
electromechanical technology) weighosen, as there were studies in each category to enable a

comparison and both comparisons were considered likely to be of interest to readers.

4.11.5 Sensitivity Analyses

We did not perform a sensitivity analysis to determine the effect of any unit of an&édgsiss, as

we believe we had mitigated for unit of analysis issues within the review.

We did not perform a sensitivity analysis to determine the effect of inclusion of cluster RCTs, as

none were included

We performed sensitivity analyses to assess ttiect of excluding studies of an overall high risk

of bias, in accordance with the guidance for use of the RoB 2.

We added a sensitivity analysis, excluding studies that were at high risk of bias risk of bias due to
deviations in adherence to interventisnThis addition was made due to the change in RoB tool

used.
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4.11.6 Measurement of Treatment Effects

We did not undertake a Meteegression, as planned for objective two. The advice in the
Cochrane Handbook, chapter {Deeks et al. 20213 that metaregression should not be
undertaken when there is fewer than 10 studies. Me¢gression was considered for the 2
outcomes which did have more than 10 studilest given the small number of studies we felt it
was sufficient to use a consistent descriptive approach across all outcomes. Instead, we
undertook subgroup analyses and created scatter plots using Microsoft Excel to provide a

descriptive analysis.

We wee unable to address the 3rd objective as planned. Due to limited similarities in the
rehabilitation schedules between studies we were unable to group studies as planned, to
undertake metaanalyses for the different groups. As an alternative, we compaaties with a
larger difference between arms in terms of number of minutes of rehabilitation provided per
week to those with a smaller difference between arms in terms of number of minutes of

rehabilitation provided per week.
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5.1 Introduction to chapter

This chapter presents focus groups exploring why some peudghestroke do not receive the
recommended minimum of 45 minutes of therapy. This is the first stage undertaken to answer
the second research question: Why do people with stroke not always receive the recommended
minimum amount of therapy?lodemonstratecomprehensive reporting of this studiphe
Zonsolidatedtriteria for reportingv dzI £ A ( | (i A OGRENBezkBsTHIY Kt@l. 200AVas
completed Appendix NN).

This paper, with the Delphi study paper presented in the next chapter, will be submitted as a pair

to BMJ open. Thpaper is presented herin.

Title: Why do some people with stroke not receive the recommended 45 minutes of
Occupational Therapy and Figtherapy after stroke? Findings from focus groups to inform a

Delphi study

Authors: ClarkB, BurridgeJ,Whitall J, Turk R, Hughes A.M, Truman J

5.2 Introduction

In England, the National Clinical Guideline for Stidke=rcollegiate Stroke Wornkg Party 2016)

recommends that:

Gt S2LX S 6AGK adGNR1S aK2dxZ R | OOdzydzA + 4GS | G f

therapy every day, at a frequency that enables them to meet their rehabilitation goals,
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and for as long as they are willing and capable ofigipating and showing
YSI &dzNI 6f S 0 Sy S HIitércoledide \GtrokeN®ikingYParty A04.61p.25)

This guideline was introduced in 2008 and since 28 Jentinel Stroke Audit Programme

(SSNAR)as audited its achievemebised orthe provision of therapy fivelaysa week. Recent
auditfindings suggedhis guidelines achieved for 37% anBi1% ofthose appropriatfor OT and
PTrespectivelyBahalla et al. 2021)It is unclear why it is not achiedéor all people considered

appropriate.

Stroke is the second most common causeglobaldisability, with more than 80 million stroke
survivors worldwidgJohnson et al. 2019)Such disability results in reduced quality of life for
people with stroke and their care(sewthwaite et al. 2018Dyewole et al. 202Qnd has a
significanteffect on national economie@Patel et al. 2020)Occupationatherapy(OT)and
physiotherapy(PT) are received B80% and 85% (respectively)p#oplefollowing strokeas part

of inpatient stroke unit car¢Royal College of Physins 2014)These therapiesontribute to
post-stroke recovery including, but not limited to, increased independeneeiivities of daily
living, community reintegration, improved postural control and mobi(itggg et al. 2006;
Langhorne et al. 2011; Shing 2011; Pollock et al. 20¥Mhai)st there is evidence of the benefits of
OT and PT following stroke, there is not cleaidence regarding who should receive it, when and

how much.

Three recent studies report factors that influence the amount of therapy a person receives in the
context of the 45 minute guidelingClarke et al. 2018; Taylor et al. 2018; Gittins et al. 2020)
Despite different sidy designs, eacidentified resourceprovision(number of therapists or

amount of therapy time) as a reason wpgople with strokemay not receiveghe guideline
recommendation This suggests that therapists must decide not only who is appropriate for
therapy, but who will receive it in the context of a limited resource. Therapists use observation
and assessment to decide who will receive therapy and the amount they will rgdéod@inchey

and Davenport 2015; Clarke et al. 20I®)erapists are @ekeepers of therapy. No study to date
has used therapist focus groups to explore why a person may not receive the recommended 45

minutes of therapy.
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minimum of 45 minugs of therapy, five days a week (the standard currently audited) and the

factors that influence therapy provision. The findings informed the design of a Delphi study, which

gained consensus from experienced therapists.

5.3  Methodology

Focus groups are appropriate for studythg decisionmaking process. They are based on social
constructionism theory, where individuals develop understanding through social interactions. This
YFe 0SS AYLRNIIFyYyG O2yai RsakNdgyfas belb&sedion tack Khdwlletds, a G &
which is not easily articulated. Finally, they are suitable for addressing sensitive topics, such as

guideline norachievemeniBarbour 2018)

A convenience sample of Occupational Therapists (OTs) and Physiotherapists (PTs) from two
geographical areas of southern England participatethe groups included therapists from teams
treating people with stroke (either Early Supported Discharge (ESD) or inpatient) and aware of the
45 minute therapy guideline. Participants were invited via an email from the researcher, provided
by a senior therapy contact within their organisatigppendixQQ); hence it is not known how

many originally declined to participate. However, to provide context for the number of therapists
likely invited, one area had 36 stroke beds and the other had 37 stroke beds. All participants who
met the criteria and agreetb participate attended a focus group. Focus growgse heldin

acute hospital@nd both lasted approximately 90 minutes.

A topic guidecomprisingopen-ended questions with prompt&aspiloted andused(Barbour

2018) (table 5). No other stimulus material was usgt avoid influencinghe discussion.Beth
Clark(BSc (Hons) Occupational Therafagjlitated both groupswith pre-briefed research
assistant cefacilitators (one per group)At the time of the focus groups, Beth was working as an
Interprofessional Unit Lead on a stroke unit, in the same geducaparea as the participating

teamsand consequently had worked with some of the focus group participants in the (St

1Please seédppendixOOfor the Participant information sheet andippendixPPfor the consent form
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was also a Doctoral student, who had undertaken training in qualitative research methods and

analysis.

Table5 Topic Guide

- What does this guideline mean to you and your service?
0 Hasit changed anything in terms of service provision in order to try al
achieve the 45 minutes of therapy?
o0 What would change if the 4Binute recommendation no layer
existed?
o Do you think that the people accessing your service get the right am
of therapy?
o How do you decide when to stop a specific therapy,(©&. or Physio),
or when to stop therapy altogether?
- What are the Pros and Con§having this guieline?
- What influences your decisions regarding therapy provision?
0 Anything to do with tle patient/carers/ relatives?
0 Anything to do with resoues?
0 Anything else?

The focus groups were audiecorded transcribed, and the datanalysedusingreflexive

thematic analysi¢Braun and Clarke 2006; Viaigradi et al. 2016; Braun and Clarke 202&)m

an interpretivist approactiMason 2018) Field notes takety the coefacilitator during the focus
groups also contributed to the data analysfninductive approah to codingwas usedRyan and
Bernard 2003; Braun and Clarke 2006; Vaismoradi et al. 2808)orted byoperational and
analyticalmemos(Charmaz 2014; Green and Thorogood 20I®)e researcher (BC) undertook

the analysis.Coding and themes were discussed with and reviewed by another researcher (JT) to
test assertims. Participants were not asked teview transcripts, nor comment on findings, but
were all invited to participate in the Delphi studg,whichthe findings of the focus group
contributed(Clark et al. 2021b)

The concept of data saturation was considenecbnsequential in relation to this study. Not only

are there issues with data saturation in the contexteflexive thematic analysiggraun and

Clarke 2019ut the aim of this study was not to establish all possible reasons why a person may
not receive 45 minutes of therapy, but to establish common reasons, to be examined further (and

potentially added to) in a Delphi study.
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Ethical approval was sougfiom the University of Southampton (ERG®7994 and from the
Research and Development departments of the NHS trusts participating in the researci(IRAS

189272

This study is part of a wider programme of work, within which the opinions of peoptestviike
2y GKS np YAydziS FdzZA RSt AYyS KI @S 0SSy a2dAKI®
implementation of the guideline, the opinions of people with stroke did not directly influence this

study.

5.4  Findings

Nine therapists participated imto focusgroups (tableb).

Table6 Demographics of clinicians

Profession Years working Therapist Gender
in the service seniority* (% female)
Focusgroupone @ Physiotherapist 2 4¢ 12 years Band 6¢ 2 100%
Occupational Therapistl Band 7- 1
Focusgrouptwo | Physiotherapist, 4 11 months¢ 7 | Band 6¢ 4 100%
Occupational Therapist2 years Band 7¢ 2

*Band 6¢ Senior therapist, Band-7/Advanced therapist/team lead

Five themes wergeneratedfrom the data, each divided into stthemes {igure 12)2. Each
theme related to a factor that influenced amount of therapy provided. The themes and

subthemesare herein described.

2 Please see appendiRfor the coding framework
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5.4.1 Theme one: The person

Factors related to thegersonreceiving therapynfluences amountlelivered This includes the

effects of their stroke, their functional ability and their engagement with therapy.

54.1.1 Effects of the stroke

The effect of stroke on a person may influence the amount of therapy they receive, with medical

effectsheavily cited as reass fornon-delivery ofthe guideline:

0One of the main onesthe medically unwell patienkif their bloodpressure is

7

dzy &G Fof ST 2NJ GKSANI KSI (1, plineSm4)2 NI | € € GKFdG 1AYR

As well as blood pressure and heart rate, matissues mentioned were fatigue, nutritional
status, palliative care, emorbidities, ancdbeingd Sy S NI £ f Ehis Bhdiygds Sippotded by

literature, which reports that medical complicationsyel of consciousnessd fatigue can
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impact therapy @livery poststroke (Hakkennes et al. 2011; Otterman et al. 2012; Taylor et al.
2015; Clarke et al. 2018jnpaired attention, a common sequela of strofi@metscher et al. 2013)

was also cited as a reasuiny apersonmightnot receive the guideline

GeKSE YAIKG y2i KIGS GKS FidSyaari 122 dNRD
FalAy3a G KSY pdildes BBZ)d ¢

Additionally, goups identified that both low mood and lack of motivation may leate&s

therapy;these issues were discussed separately, but could be liakelis quote suggests

62 SQ@S HKISRLEABYSIAGK 26 Y22R gK2 2dzad R2yQi
S FTSStz tA1SZ GKSNBQa y24 | YSyidlt OF LI OA
(FG1, p28, lines 224)

Other research literature supports the perception that low mood auklof motivation may
reduce the amount of therapy a person received after str(&kidmore et al. 2010;
Otterman et al. 2012; McGlinchey and Davenport 2045y that low mood is common after

stroke (Wade et al. 1987; Hackett et al. 2008)

5.4.1.2 Functionalability

¢ KS LIS NE& 2y Q a-stOldzideBoi/functionymAy irflidice the amount of therapy they
receive. In discussion of function, therapists identified issues related to both current depend
and ability to seimanage. Whilst current dependence was easy to define, relating to the level of
care need a person had, selfanagement was a harder concept to clarify, but would appear to be

related to their ability to take an active role in theéherapy:

GXKSe O2dzf R LI NIGAOALI GS Ay FAGS aSaairzya 2-
TNBY AlGZ (KS@ R2y Qi v Snixagein btivder@thogeSifeR soA (1 =
they have a lighter input than 45 minutes, five tinaes S S {F®Z, p6 lines 103)

- A LA

tKS&aS RA&aOdzaaAz2ya o6SNB YdzZ GATFI OS st®ke leveliof G KS &

function which appeared to influence the expectation that the therapist had, for example:

6Anyone who was maybe fuliependent before, we would maybe think about whether
Al QA 62NIK 2dzNJ NE i RodzébleSame Fomz Buirsing Bomewhede £ S R
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they were well supporteqii KS& ¢gSNByYy QG LI NI AOdzE  NY & AYRSLISYRSy G,
our expectations for that par 2 y(Fi34, p4, lines 292)

Thissuggests thatlependence prior to stroke may be an indicator that the guideline is not
appropriate for an individualHowever therapists alsaliscussedhat the guidelinewasnot

appropriate for an individual if they ka returned to their prestroke level of functioning:

dSome of our patients we deem not to require the 45 minutes, who are perhaps up and

mobile already but they have had a stroke and actually giving them some cardiovascular

fitness might benefitthem, iy 2 dzNJ 6 KNB&AK2f R A& [ 062@S GKIFGX ¢S (S
their baseline and ability to cope to go home so we draw a line there and give them less

0Ky (KS ((F@B2 peling diipBlaety

In this case, itvasconsidered that thgpersonmay berefit from therapy for their general fitness,

but as they are functioning at their pigtroke level, they are excluded froraceivingthe

guideline. In both cases, knowledgeio® Y S 2pfeStbke functioningnfluenced therapy

delivery. Other research® LJ2 NIi & ¥ A Y RA Yy F-strak furictional levéfHsBkehyeet LINS
al. 2011; Gittins et al. 202@nd current abilityMcGlinchey and Dawnport 2015)influence

therapy delivery.

5.4.1.3 Engagement with therapy

_

I LISNR2yQa Sy3alFr3asSyYSyid ¢AGK GKSNYLER Ay¥FfdsSyoSa GKS |
O2YLX SE 02y O0SLIis 6KAOK AyOftdzZRSa (KS LISNE2Yy Q& NBaLR)

therapy, as well as their consent to therapy.

Therapists within this study identified that those making progress and engaging with therapy
were more likely to receive the 45 minute guideline, with one of the groups highlighting that

participation must beconsistent:

G¢CKSNBQA LINPoOlof @tsi KRPUOKBRORBNIUHARI STHRAIEKREY 6 FNRYZ
GKFGdQa GKS 2y Sa XLKIGGK AFyYNSY Gri2 NI 2dyaazh aAGiSyal fle £ 2G| o 2 d:
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R2 Al 2yS RI& odzi y20G UKt & (XS NFFIRK AL @8/ >
line 45¢ p18 line 3)

There was nourther explanation regarding why consistency was important, or grgjeone
might not consistently participatet 2 0 Sy G Al f ez AdG tAyla G2 G§KSNI

effectively byprioritising those who consistently participate.

I LISNBR2YyQa loAfAGe G2 G2tSNIGS np YAydziSa 27
identify that reduced tolerance of therapy may result in less therapy deliv@felby et al. 2012a;
Clarke etal. 2018) a finding also identiid in the focus groups:

GL 3JdzSaaz G KXmayhelsaine of thd lowkevel gatientsijust not being

able to tolerate the full 45 minutes and then the difficulties and logistics of getting back

to do smaller chunks more regularly with them intétr 2 ¥ 2 dzNJ (BGLY)pS0i | 6 f A y 3
line 45¢ p21 line 2)

Before someone can respond to, participate in and tolerate therapy, they must give their consent.

tFNGAOALN yia NBLER2NI (KK (GK2a$ ¢K2 R2yQi Oz2y

GUKSe Q@S 320 OF LI OAGE YR (KSe OFy YI1S @K
GKSNY LR X (KSYy XKHEKGEBaYARRANYRSOKE®SY G KSNI LR
g |y (FOZ pl8s, lines-82)

People may not consent to therapy, as they have otharijties. In the inpatient setting,
receivingvisitors vas considere@ competing prioriy, meaningoeoplemay not want therapy

then. Inthe ESD settingyeoplemay prioritiseli KS RSAGNB2yi 26 K0 K f AFS¢ 2

GX9AaLISOALl f f & KRT RRISGY Qa2 AB8Aly § 20 2F OAaAri?z
LISNB2Y X (KSeQ@S albid GKSNB Fff RIe 2y GKSAN
wantthey X{ 2 Ad@al BBJyOAY3 6KI GQa GKS LING2NRGE 3
p25, lines 3&43)
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G, 2dz 384G jdAdGS I SrNASGe a ¢Stttz R2yQli &2dz Ay

S
GKIFIGQa LINAR2NARGAASRIE YR (K2asS 6REF@2 yi G2 3ISG 2y

p5, lines 2730)

There were other nosspecific priorities mentioned sucls @apersonhaving an appointment or

(

desireto use their time differentyb 2 SEF YL S& 2F GKS LISNE2Y Q& LINA2NAGA

delivery have been found in previous research.

5.4.2 Theme two:Theindividual therapist

Individualii K S NJ LJA & {imakidginluer@d thefatholnt of therapydelivered Focusroup
findings suggedhat therapists feeh significant personal responsibility foesource allocation.
This manifests in therapists wanting to be persmmtred but also maaging their time as a finite

resource.

54.2.1 Beingperson-centred

Beingpersoncentredconsidersi K S NJ LJA & (i peOpleshBuld xeSetve thekHerapy that is

best for them, regardless of guideline recommendations.

At@ not like we have a stegockii Qa LJdzNBf & fA1S> 4SSttt LQOS R2yS

2yte 0SSy Hn YAydziSasr GKIFIGQa ¢KIG GKS@Q@S ySSRSR:
G2 G2t SN GST 2N 6SQ0FS QGRY$e 2843 KKSs90WS| §RSY¥ 2 tzd NE
for 75 minutes, howd R G Kl 4 KI LISy T ¢ S (FB2 fill, kinestdss)i O NNA SR | 4|

This relates tdoth the amount of therapy people receiandalso how they receive it. The

groups discussed that a joint OT and PT session could be reported as two separate sessions in
SSNAPThis group of therapistfelt that such joint session should only be undertaken if it was in
0KS LISNE2YQa Ayl SduBdineachieydeny'2 G G2 Ay ONBI &8s

%2 S R2 0 KI GX thatwill Kendfil-frank j@ny sessions as opposed to those who

7

a
g2dzf R G2t SNIGS np YAydziSa 2F 020K aSLINraGaStesx ¢S

050t dza$ GKIGQa G(KS (BCRAIING4pSIRLF2NI GKS LIk GASyd o
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Research suggests that therapists are persentred when making decisions regarding the
amount of therapy to provide, witffaylor etal. 2015y RSy G A Fe Ay 3 GKI G | LIS
characteristics effect amount of therapy delivered awidGlinchey and Davenport (2015)

reporting the importance of including people in decisions about their therapy

In addition to beingpersoncentred, therapists identified the need to manage the expectations of
LIS2LX S 6AGK AGNR1S YR GKSANI NBfliA0Sak Ol NBN

awareness of the guideline and/or the therapy the person has already received:

GXKSe@QNB SELSOGAY3A GKIG GKSe KFI@S KIR (KAa
G2 SELISOG i(KA&a RIFEAf& (GKSNI LR FYyR GKSy &2dzQ
GKFG OFy 0SS NBIFffeé FeNPsQined 1I1H)2YSGiAYSE &4 6S¢

The need fotherapists to justify discontinuation of therapy demonstrates that they feel

responsiblefor decisions made regarding the amount of therapy proside

5.4.2.2 Managing resources

Therapists believe they aceK 2 £ RA Yy 3 (i K ShatltbezNike $espdrisiblé\ fefiibbgriate

management of therapy time and this can impact decisions about therapy delivery:

Geé2dz ¢g2dzZf Ry Qi ¢l yid G2 3IAGS GKSY Y2NB GKSNI
and actually prioritise them above someone else who will actually gare frmm that
Ay Lzt Iy RFGR)06iliSes aBB)( & ® ¢

This quote speaks of the prioritisation of people for therapy, which links with the findings of
aODf AYOKS® YR 5F@SYyLRNIX GKIFG LIKeaAz2idKSNI LA

intervertion, depending on factors that are tacitly understo@dcGlinchey ad Davenport 2015)

Participants discussed hasther strokerelated targets such as new assessment targets, create
conflicting priorites for therapists In one of thegroups a participant reported that rehabilitation

was the thirdpriority, after new assessments and discharges:

G2 SQR LINRPolotesx ¢Stttz 6SQR LINA2NAGAAS GKS

fasS 2NJ GKS RAAOKINHS& | yRFGH KEZBinesi®S NBKI 0

u»
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The impact of managing newsessments and discharges on rehabilitation is identified in other
research(McGlinchey and Davenport 2015; Taylor et al. 2015; Clarak 2018; Taylor et al.
2018) These competing priorities are resourbased and potenti&y reflect a lack of flexibility

within services.

5.4.3 Theme threeThestroke Multidisciplinary Team (MDT)

Reasons whygomeonemight not receive 45 minutes of therapy related to thOT. Findings
from the focus groups suggest that competing healthcare priorities and therapist team decision

making effects the amount of rehabilitatianperson receives.

5.4.3.1 Competinghealthcarepriorities

Competing healthcare priorities are other prioritieghin the MDT which interfere with a
LJS N.AtReyagyandwere only discussed in relation to inpatients. In both groups, it was cited

that the requirement to go for investigations could negatively impattld NEtBeyamyanput:

G!'yR GKSy GKSNBQa I|fgl &a Xaukeod, samBbodyS 2 G KSNJ KAy 32
might get called for chestMJ @& &2, p4, lines 1I8)

Healthcareinterventionsprovided by other members of thelIDTwere also identified as a reason

why someonemay not receive th@uideline

6Saarzya Ylre y2id adFNG 2y GAYS |a ¢Stttz @2dz 32 (72
warning, when you get there, theyiee 1 KSANJ YSRAOI A2y as 6KAOK KI @SyQ
(KSANI bD& A(BG2fpl4, lines 485)OK S R X ¢

This results in people being unavailable or unready for rehabilitation input. Research literature

supports these finding$-oley et al(2012a)suggesthat people being off the ward affects

therapy delivery Other studiesreport thatLJS 2 LJt SQa €1 O1 2F NBIRAySaa oAyOf d
not finished eating) impacts theramelivery(McGlnchey and Davenport 2015; Taylor et al. 2015;

Clarke et al. 2018)
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5.4.3.2 Teamdecisiorrmaking

Cther therapists (not directly treatinthe persor) mayinfluence the amount of therapg person

receives.Both focusgroupsreportedtherapist meeting, in which the caseload is discussed:

GXLY 2dzNJ NB3dz I NJ YSSGAy3Tas GKFEIQa 6KSNB (K
G2 RSOARS | OlGdzrtte GKS& ySSR (KFE@E,prd ye &aSa
line 46¢ p19 ine2)

The purpose of these discussions is to aid appropriate allocation of resources; to ensure all people
who required a minimum of 45 minutes of therapy received it, before addressing other priorities.
However, within this discussiothere may be anlement of team decisiommakingaboutthe

amount of therapydeliveredandcaseRA 4 Odza aA 2y Yl & Ay Tt dzSyOGS AYyR.
making. Similarly,Taylor et al. (2015})entifiesthat teamworkfacilitates joined-up working

across the MD@and therapists used daily MDT meetinggdésiewthe amount of therapy people

receive

5.4.4 Theme four The organisation

Defined aghe NHSorganisation in which th@ersonwith a strokeis treated. This theme is
concerned withservice characteristics, resources and organisational politidgdenitifies how

some aspects of the organisatieffectsthe amount of therapy gersonreceives.

5441 Servicecharacteristics

Servicecharacteristicsnfluence the delivery athe therapy guideline. 8oplereceiving Early
Supported Discharge (ESD) inpta less likely to receive the guideline, as they receive less
therapy than inpatients ESD is a model of stroke care, in whighabilitation traditionally
delivered in hospital is provided to those suitabigheir own environmen{Langhorne et al.
2017a) The RCP guidelines for stroke state that ESD input should imitate inpatient stroke unit
care(Intercollegiate Stroke Working Party B)1Thus, theherapyguideline remains applicable
andis measuredviaSSNR. The OctobeiDecember 2018 SSNAP data reppdsple inESD
services received aaverageof 14.3 minutes and 16.1 minutekily OT and Piespectively. For
inpatients, thesdigures were 41.1 minutes and 35 minut&entinel Stroke National Audit

Programme 2018)
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This study supports this, withoth focus goups reportngthat mostpeopleNS OSA @Ay 3 9{ 5 R2y Qi

receive more than one session per day, even if they have more than one therapy involved:

GLT GKS@ FFNB LI dASyia ¢K2 O2dzZ R NBFffte (G2fSNFaGS i
two 45 mirute sessions or two therapiefal @ = o6dzi GKF G Q& F OddzZ ffe& 1jdza (S
think from a capacity poirof-@A S¢ G KI G Q& ljdzZA 0S dzfydzadzZ £ FyR GKI GQa
a0FFF YR GKS 20KSNJFG2pB,direN®0) a il NI Ay Ff dzSyOAyIXE

Whilst one of the fous groups discussed people receiving ESD only wamimgisitper daythe
other reportedresource issues (such as staffing) impasbple receiing more thanone visitper

day.

Themeoneidentified thatsomeonereceiving ESD may not prioritise therapy in favoypedple
wantingtod 3 S 2y Roteniidly,itfisledsiBraoéprovide therapy feeoplein hospital, as
they are a captive audience, viewing therapy as a way of filling time, or facilitatingltbelarge.
Additionally, peoplewho receive ESD tend to have had a mild to modesateke (Intercollegiate
Stroke Working Party 201&nhd potentially have developed increased responsibility for

themselves, as opposed to being relianttw@althcare professionald.anghorne et al. 2017a)

The focus groups identified that a characteristic of ESD servicebriitsttherapy delivery is the

time-limited nature of services:

Gvou kind of start off witH® 2 dzZQNB 3I2Ay 3 (2 Kindddhendched SS1a 2F G KSNI L
6SS1a A& dzLlJ A4 FSSta I oAl Y2NB BY¥2NIlo6fS (2 al
p18, lines 1416)

This suggests that people are discharged from ESD because they have received the service for
a predetermined amount of time, not because they are no longer benefiting from therapy, a
requirement of the guideline. This is not identified as an issue fatiants; however,

inpatient therapists report the fagbace and fluctuating caseloads, typical of the setting,

makes therapy provision difficult:
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428 KF@S y2 O02yiNRt 203N (KSFGZ2B0iNs 2 F LI

To our knowledge, the effect of service characteristics on delivery of the 45 minute guideline has

not been identified before in literature.

54472 Resources

Resource availability influences therapy provision. Therapists behavéhere areissues with

both the number and availability of stafivhich impactgyuidelineprovision:

KIS RlI&da ¢gKSNBE GKSNBQa Yl eé&o$s
A
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R
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Other research supporthe finding thatmore staff results in improved achievement of the
guideline(Clarke et al. 2018; Gittins et al. 2020)d sometimes,Herapists make decisions about
a2YS2ySQa adaadlroAfAdGe F2N {THy®DN dlIBOISREsbUWiCE R 2 Y
F @At FroAfAGE fa2 AYLIF OGa dddhiapiintedentn, LINE JA &
potentially limiting the provision of flexible, persarentred care Therapists reported thatvhen

people find asingle45-minute session unmanageablbgey attempt to providemultiple shorter

sessions. However, this is challenging:

& R2 Ay 3 fiteentndniités foR €€y patient on your caseloXdor the ones
(who would benefitX ¢ 2 dzf R trickgXé (RE1; {16, Bnes-74)

Therapists irfocusgroup two reported that they were able to provide therapy in this manner,

because theyre adequatelyresourcel to do so:

GvdzAGS 2F0Sy 6S OoNBF] 2dzNJ aSaarz2yyamblls &2
25 minutes in the afterng6 X SQNB f dzO1 & d(KFd ¢SQ@S 320G GKS
0 K I (EGR£p4, lines-92)
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The latest edition of the RCP guidelines for stroke recommendoibapled K 2 dzf R &+ OOdzydz I 4§ S |
least 45 minutes of each appropriaté S NI LJ2  S(itBrduBegidd Srake Working Party

2016 p.25knd that early after stroke, short, regular interventions are preferable. This is an

update on the fourth edition of the RCP guideline, widahn2 § Ay Of dzZRS (G KS 62 NR Wl 00dz
and does not advise short, regular therapy sessibosus Grougdindings suggest that some

settings findit challenging to provide multiple sessions, therefore, ithability to tolerate 45

minutes of therapy in a singkessiorcouldbe a reason whgomeoneR2 Say Qi NB OSA GS GKS
recommended amount of therapglarke et al. (2018pbund that,when therapists were unable to

deliver 45 minutes in one session, rarely did they return later.

5.4.4.3 Organisationalpolitics

Focus group findings suggest political aspects within the organisation influence the delivery of the
np YAydziS 3 dza Rnffest iyi BeMmminate glidelirenal discaffectits provision.
¢CKSNI LIA&ada o0StASOS G KI (ncerdgainkt he dtlievethendzR U Q § K S A NJ LIS NJ

guidelines:

GX. SOl dza S A Ussddy nvagalydts adNSSrieghBgy/tiiat we should be achieving
2N 62Nl Ay3 (26F NRa YR (KERDPBBnesAzRIAY I KIF G &S QNI

However this has the benefit of protectintherapy staffing levels aniighlightingstaffing issues

that havelimited therapy delivery.

WSQ@BS 6SSy FoftS (2 2dza(d AXwehiv&kifenlablfeadggyld 2 F adl FF
a [ 2¢zhdve you seen what our targets are? Do you know we have to seepatemt

ford5YAy dzi S&aKé¢ ¢KS 2yfe ¢gle& &2dz Oly (RA, GKI G Aa 6A0GK
p3, lines 28B3)

The nature in which SSNAP measarehievement of theguideline, corresponding ta published

indicator of qualityfor an organisation lergla political aspect to guideline achievement and may

influencethe perception of theguideline. Although there is no specific penalty for guidetios-

achievement ¢ NHzaG& GKIG R2 y20 | OKASOSTayléret@2dzt R 6S OASH
(2018)reports concerramongst therapists regarding the effect that gelithte performancenay

have on future commissioning decisionspecifically contract renewal, which could result in

commissionefcentred care as opposed to patieaéntred care
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5.4.5 Theme five:Theguideline

The presence of the 45 minutgiidelineand its measurement effecthe amount of therapy a
person receives. It considers the guideline as a therapy prescription, whether the guideline

represents good practice and the measurement of its achievement.

5.45.1 Atherapyprescription

Therapistsinitially consder the guidelindg & LINB a O M drdountdifrerapiefeNbne

should receive:

MWKSY G(GKSe FTANBRG 02YS Ay (KSeQNB 200Ai2daf e

for 45minutes until you can, kind of, justify otherwige (FG1, p21 line@lg p22 line )

Thissuggests that therapistaust provide justification if a person is not receiving the
recommended minimum amount. Indeed, Clagted colleaguefoundthat the guideline
(specifically its measurement via SSNAP) shapes theedery, with some therapists feeling a
conflict betweeni KSA NJ Of AyAOIlI f 2dzRASYSyid GKFG GKS
implications this would have for their SSNAP s¢@larke et al. 2018)This conflict was

LIS N

demonstrated in the focus groups, with one therapist reporting that the requirement to provide

everyone with 45 minutes of therapy may mean that those who require more than 45 minutes of

GKSNI LB R2yQli NBOSAGS AldY

GLT @2dzQNB y2i ySSRAy3a (2 aSS (GKS at2s

a higher intensity to the higher level patients and go back and see them again,

a

0SOldzaSXopy2i GKIF G @&2dz O et iimePeaudelofetieryy 2 & >

20KSNJ LI GASYyd dGKFdG 22dzQNB GNBAYy3 (2 as
32 o601 YR &aSS GK2a$S LI GASyda (F&lpR7 62
lines 1521)

This indicates there may mnflict between a therapist achieving the guideline for someone
whose therapy benefit is questionable and providing enhanced therapy to someone who will

benefit.
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The presence of the guideline prompts further decisinaking when underesourcing limits
therapy delivery. Therapists described two options in these circumstataesg alpeoplefor

less time or to see fewer people fanoretime:

df you are low on staff, is it better that less patients are seen, but for 45 minutes and
they might only geseen every other day or is it better that they get seen every day, but
maybeonlyfora20Y A ydzi S aSaani2 F&2 n22 mesy2®Bi 1y26XEé

Potentially practicediffers between therapistsn such situations, due tolack of clarity regarding
which approach provides the greater beneffinally, during the focus groups, the 45 minute

guideline was regularly referred to as a target:

GLIQA a2NI 2F 3AAQPSYy @e2dz I fAGAHES Y20AQFGAy3a G N
LI GASylQa KIIRe @QL pYS lyiez8a6)a (2R

It is not clear from the focus groups if therapy usually stops when 45 minutes is reached, or if it

continues, provided this is appropriate for the person.

5.45.2 Is the guideline right?

Despite using the guideline to direct decisiamutthe amount of therapyprovided, theapists
acknowledge that 45 minutes 4 y Qi NA IKG F2NJ SOSNE2Yy S C2NJ a2YS$S LIS
AayQi Sy2dzaAKY

4! YR &a42YS LI GASyda XiKSeémihuex@justifythe®SR | 20 Y2NB
aldl@Ay3d A Y(FGL2RE line REPAHINIY o ¢

In both focus groups, therapists report that their sessions are not limited to 45 minutes, if people

required more than this:
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GXAF 6S 6SNB FJ2Ay3 (2 R2 az2YSGKAy3a Ay {(KS
take longer, we factorthatlh 6 SOl dz& S GKIF G Qa GKSANI I21 €3 0
GKSGKSNI AGQa 3ISGiAy3a oF Xa2A Y S RE yDdEA YR T 3
R2 GKFG AY np YAydzi $&G2 @@&Iin€s50y Qi R2 GKIFG O

For other peopleA G Q& | O |thaktherfa®y RcHeSlRenot just amount may be important:

Gaz2YSGiAYSa @2dz FSSt tA1Ss Oldzattes LI GASY
often, rather than a 45 minute bééd §G1, p16, lines-9)

However, participants concurred that, for mqsople, the recommended minimum of 45

minutes was appropriate:

Gdazaild LIS2LX S 62dz R a2NIl 2F> (2t SNIGS npY
1y263 A0Qa y2i 3I2AYy Jank2dzRISe A&l 6 A defi R YO (i o AR
SAGKSNE &2 AGQX¥(FGAYH3B7F | yAOS olflyOS

5.4.5.3 Measuring guideline achievement

Throughout the focus groups reference was made to the measurement of the guideline
achievement via the SSNAP audit. At times, it appeared that the two entities (the 45 minute
guideline and the SSNAP audit) were interchangeable, meaning the same thivegapists.

They felt that, although tim&onsuming, auditing the guideline was beneficial, as it has raised its

profile:

GL GKAY]l AGQAGKStYS

KAAKRA IKKS A i ppvghyodzi S & )
you have to get all of these patients K | 3 S

&R
YR 380G AYEGLIp15TiResR) & 02 NI

There was also discussion in the focus groups that SSNAP data collection for therapy stops when

people no longer have active therapy goals:
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&%

WOy 0S (KSeQ@dS | OKASOPSR (G KBANZE 2INK SR Sie QD
'y R ( KitS$NDA® dalafdorgFG2, p7, lines 120)

The practice of no longer recording SSNAP data when a person is no longer receiving therapy is
identified byTaylor et al. (2018) SimilarlyClarke et al. (2018gports inconsistency between

stroke units regarding the recording of maintenance therapy. The practice of ceasing SSNAP
recording is at odds with SSNAP guidance, wétiates that,prior to discharge, SSNAP recording

for therapy should cease when a person no longer hdsfigit (Intercollegiate Stroke Working

Party 2021) It is therefore possible that some people may not recéinveguideline, as they have

been discharged from SSNAP recording.

5.5 Discussion

551 Summary of findings

This study undertook focus groups with therapists, asking why a person with stroke might not
receive the recommended minimum of 45 minutes of Occupatidharapy and Physiotherapy, 5
daysper-week. Findings of this study suggest that reasons why a person do not receive the
therapy recommendation in inpatient and ESD services relate to either suitability of the guideline

for the person with stroke or the dlily of the service to deliver the guideline.

Suitability of the guideline for the person with stroke depends on factors such as their medical

QNB GRA

ailGdzaz GKSANI O23yAiGA2ys K2¢g ¢Sttt (GKS& FINB Sy3dal ary:

will beneft from therapy. SSNAP data indicates that Occupational Therapy and Physiotherapy are
suitable for 80% and 85% of people respectively. However, some of the factors related to

guideline suitability found in the focus groups indicate that there are peopie ave suitable for

therapy, but are not consistently suitable for the 45 minute recommendation. It is not known if

therapists use the same criteria to judge suitability for the guideline, or if there are
AyO2yaAraidSyOAasSa o0Sia¢S SHcodldkéNtlinluiwariasted vadiadh hS Y Sy G 4 =
therapy delivery. The ability of the service to deliver the 45 minute guideline is due to lack of
NBaz2dNDSar GKSNILAEAGEAQ O02YLISGAY3T LINA2NRGASA | YR
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findings that dign with other researciiClarke et al. 2018; Gittins et al. 202@ur findings

suggest that the suitability of the guidelineandoraad G A2y aQ |oAfAGe G2 R
linked, as therapists are required to choose between achieving the 45 minute guideline for
someone whose therapy benefit is questionable and exceeding the 45 minute guideline for
someone whose therapy benefg clear. They makes these, and other decisions about therapy
allocation against a background of undesourcing. Lack of therapy resources results in

therapists having to make hard choices, for which they feel significant personal responsibility.

In addition, there are factors that influence the delivery of therapy, such as organisational politics
and the guideline itself, including whether therapists believe it to be appropriate. These factors
potentially vary between therapists and/or organisatgowhich could lead to further

inconsistency in therapy delivery.

THE GUIDELINE
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Figurel3Pictorial Representations of Themes

The findings are organised into fitteemes (figurel3). Although the themes above are described

in a linear fashion, they are interwoven. Fig@Bandits description demonstrate that reasons

why a person might not receive the guideline recommendation are complex. It suggests that the
person is at the centre delivery of the guideline recommendation and, with their relatives/carers,
interact with the therapist in a collaborative relationship. The therapist works within a stroke
a5¢o ¢CKS GKSNILIAAG NBLRNI& || LISNE2YyQa LINRIN
information from them. The MDT is situated within an organisation. The orgamddititates

0KS aiNHzOGdz2NE 2F GKS a5¢ FyR GKS a5¢3X WLINRJA

are also other potential connections and relationships between tlggeaps For example, a
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LISNE2Y 6AGK A0GNR]SQa LIND®hag stzEpe thet bfthtibng Githe 2 F |y 2 NHI
AYRAQGARdZ £ GKSNI LIAAGT 'y 2NBIFYAZal (ASuyondingd dzf G dzNBE Y I ¢
these interconnectedroupsis the guideline for 45 minutes of therapy, which has influence and

importance at eachelvel One of the potential benefits of the 45 minute guideline is its simplicity;

it is relatively simple to understand and to measure. This simplicity contrasts with the obvious

complexity related to its nowlelivery found in this study.

5.5.2 Strengths ad weaknesses of this study

To our knowledge, no other studies have explored delivery of the guideline beyond the inpatient
setting; by including therapists with experience in early supported discharge, this study was able
to consider the applicability dhis guideline in the community. The groups were-presting

teams, which, whileedudng breadth, aids groufamiliarity which has been shown tioacrease
truthfulness (Barbour 2018) Neverthelessgroup membersnay have felunable to disclose

certain beliefs, du¢o concerns regarding judgment and a possible lack of confident{@éybour
2018) Taylor and colleagudsund thatcdrivalry and mistrust (Taylor et al. 2018 p. Between
services was apparemthen discussing the SSNAP audit, so the presence of a clinician from
anothertrust (BC) may have influenced the data collected. Recruiting participantsoner

afield may have reduced this issud furtherlimitation was that there were no focus group
members below band 6, meaning the practice of less experienced therastaot explored.

Due to the small number of participants, it is not possible to generalise the findings of this study
to the wider stroke therapist population. However, the aim of this study was to explore reasons
why the guideline was not achieved tdorm the design of the subsequent Del@tudy(Clark et

al. 2021b)

5.5.3 Findings of this study in the context of prior research

Despite the identified areas of agreement there are also differences between the findings of this
study and those of similar studies. Other studies have found additional factoraffeatthe

amount of therapy deliveredGittins et al. (2020found that people with severe strokes received
less therapy than those with milder symptoms. The focus groupsdlidientify that severity of
stroke influences therapy provision, although they did discuss the influence of medical issues on
guideline delivery. Therapists may not believe that it is the severity of stroke per se that
influences the guideline deliverput rather the resultant medical complications. Alternatively, it
may be that therapists are uncomfortable with the idea that people with severe strokes receive
less therapy without evidence to support such a decision. Research has identified otloes fact

related to the person with stroke that were not identified by focus group participants, possibly
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because they did not consider them relevant, such as level of social syptaditennes et al.

2011; Otterman et al. 2012yender(Gittins et al. 2020and ethnicity(Taylor et al. 2015; Gittins

et al. 2020) Prior research has identified that the time therapists spend incioncal tasks (e.g.
information exchange, paperwork and training), influences the amount of therapy delivered
(McGlinchey and Davenport 2015; Clarke et al. 20T8)erapists in the focus groups did not
ARSYGATFeE (GKAAZ LRGSYOGAlfte 0SOlFdaAaS GKS& R2yQ

Consistent with other studie@icGlinchey and Davenport 2015; Clarke et al. 20fb8us group
participants did not refer to evidence when discussing guideline delivery. Potentially, therapists
believe that the guideline is based on sound reshacidence and therefore, they do not need to
consider further evidence. Alternatively, it may be that many therapists rely on their clinical

experience, rather than research, to inform decisimaking(Salbach et al. 2010)

A unique finding of this study ke application of the guideline in ESD services. Focus group
findings suggest there are issues with the implementation of this guideline in ESD, suggesting that
LIS2LX S 6A0K AGNRB1S R2y Qi Ffgrea ¢l yld (Kaed AY
not resourced to provide the guideline level of intervention. Although the guideline states the
LISNER2Y aKz2dzf R folBsOdbd ad ey ark Bl 438 cagable of participating and
AK2gAy3A YSIFadz2NI ot S (@nergoBehiatd Strakel®orking MaByl 2018 [SBE)I £
was acknowledged that their ESD services were-timend, meaning that potentially, therapy

has to stop even though a person may continue to benefit from receiving it.

Post ata-analysis, it was noted that the findings of this study show some similarities to the
Consolidated Framework for Implementation Research (GBHRschroder et al. 2009)This is a
meta-theoretic framework, derived from a synthesisiofplementation models, to provide a
framework to either evaluate the implementation of research into clinical practice, or to design an
implementation study. The CFIR presents five domains that influence implementation; these are
the individuals involvedthe inner setting, the outer setting, the intervention characteristics, and
the implementation process. The CFIR domains show some overlap with the five themes
identified in this present study. The person and the individual therapists are the ind&idua
involved, features of the MDT and the Organisation parallel with features of the inner setting and
the outer setting respectively, and the guideline parallels with the intervention characteristics.

These parallels likely exist as the 45 min has beed ¢antinues to be) implemented into clinical
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practice. The present study does not present any findings about the implementation process,
possibly because this was not the objective of the study. Potentially, further analysis of the
implementation of the45 minute guideline utilising the CFIR may highlight ways to improve the

implementation of the guideline in clinical practice.

554 Findings of this study in the context of clinical practice

The guideline for 45 minutes @fccupational therapyand Physiotlerapyis based on consensus

as opposed to research eviden@ntercollegiate Stroke Working Party 20H8)dis not achieved

for allpeoplesuitable for therapyafter stroke. This study has identified reasons why some people
R2Yy Qi NS df idt&veriti6hand the factors that influence therapy delivery in the
context of the guideline. To our knowledge, it is the first study to use focus groups to explore this
guestion and the findings support the findings of other studies that lesamined similar

guestions using ethnographfaylor et al. 2018&nd mixedmethods case studig€larke et al.

2018) Whilst the guideline is very clear in terms of the expectafiboriherapy delivery, services
would benefit from clear guidance regarding the staffing numbers required to deliver the
recommendation across the stroke pathway (including ESD) to support service managers in the
development of business cases. Whilst R@P has provided comprehensive guidance for SSNAP
reporting, therapists may benefit from clear, concise, evidebased guidance for

implementation of the guideline in clinical practice, particularly regarding how to reduce
administrative burden on theragis to optimise facéo-face therapy time and prioritisation

criteria when resources limit delivery.

5.6 Conclusions

This study has provided evidence for the reasons @8%of people receiving OT and 66% of

people receivindT in England, Wales and Northéreland(Bahallaetal. 202B 2y Qi NB OSA @S |
minimum of 45 minutes of therapy, five days per week. Reasons relate to 1) the consistent

suitability of the guideline for people with stroke andd & SNIIA OSaQ FoAf Ade (G2 RSt A¢
intervention. These two factors are related; therapists decide who should receive therapy and

K2g YdzOK Ay (GKS O2yGSEG 2F 0 NBaz2dNDS | GFAf oAt A:e
experience. Ta requirement to deliver on the 45 minute guideline, may be at odds with clinical

judgement. One consequence of these findings is that the 45 minute guideline may not be fit for

purpose; it may not improve quality of therapy provision and may not redueeatnanted

variation between services and should be reviewed.
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Focus group findings contributed to the development of statements for the first round of a Delphi
study that gained consensus from wider grougPbysiotherapists and Occupational Therapists

regarding the reasons why a person may not receive 45 minutes of therapy after stroke.
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6.1 Introduction to chapter

This chapter presents a Delphi study undertaken to gain consensus for reasons why some people
with stroke do not receive the recommended minimum of 45 minutes of therapy. Buildingeon th
findings of the focus, this study was undertaken to answer the second research question: Why do
people with stroke not always receive the recommended minimum amount of therapy? This
paper, with the focus group paper presented in the previous chaptdirbeiisubmitted as a pair

to BMJ open. Thpaper is presented heri.

Title: Why do some people with stroke not receive the recommended 45 minutes of

Occupational Therapy and Physiotherapy? Consensus from a Delphi Study

Authors: ClarkB, Truman J¥Vhitall J, Hughes A.M, Turk BurridgeJ,

6.2 Introduction

Following a stroke, people participate in occupational therapy and physiotherapy as patt of in
patient (Langhorne et al. 202@nd Early Supported Discharge (ESD) ser(licagyhorne et al.

2017a) These therapies arappropriate fol80% and 85% (respectively)adopleas part of

inpatient stroke unit caréRoyal College of Physicians 204dd aim to support recovery from

stroke. The Royal College of Physicians (RCP) provides guidelines for the management of stroke
care in England, Waeand Northern Ireland. This includes a specific recommendation regarding

amount of rehabilitation to be delivered:

Gt S2LX S 6AGK adNR1S aK2dzZ R | OOdzydzA 4SS 4 ¢

every day, at a frequency that enables them to méntir rehabilitation goals, and for as
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long as they are willing and capable of participating and showing measurable benefit
FNRY { NHIntéroolkgiaiesStroke Working Party 2016 p.25)

According to the Sentinel Stroke National Audit Program (SSNAP), therapy should be goal
directed, provided to either an individual or a group. It includes home visits (where the person Is
present) and training of people with stroke and their carers.oltginot include nofperson

contact activities, such as documentation and case rev{gwsrcollegiate Stroke Working Party
2021) The Sentinel Stroke National Audit Program (SSNAP) reports that 34% of people
considered appropriate for Physiotherapy and 37% for Occupational Therapy received this
guideline amount{Bahalla et al. 2021pased on delivery of therapy five dagsveek. It is

unclear why not all people considered appropriate achieve this amount of rehabilitation.

Other research has considal factors that influence therapy provision post stroke using mixed

method casestudies(Clarke et al. 2018gthnogaphy(McGlinchey and Davenport 2015; Taydb

al. 2018)and secondary analysis of SSNAP {attins et al. 2020) Collectively, these studies

F2dzyR GKFdG @At oAftAGE 2F NBa2dzNOSanob Ay GSN)Ya
people with stroke influence therapy provisi@dcGlindiey and Davenport 2015; Clarke et al.

2018; Taylor et al. 2018; Gittins et al. 202@)Jthough some of these studies have included

therapist interviewgMcGlinchey and Davenport 2015; Clarke et al. 2018; Taylor et al.,2018)

our knowledge, no study has aimed to gain consensus from therapists on reasons why the 45

minute guideline is not always achieved. Neither have previous studies considered deliver of the

45 minute guideline beyond the inpatient setting.

In prevbus work, we have undertaken therapist focus groups, which provide additional insights
into why people might not receive the recommended minimum amount of therapy from the
perspective of those delivering interventi¢@lark et al. 2024). We have used the finding of
these focus groups to inform this study, which aims to gain consensus from Occupational
Therapists and Physiotherapists regarding the reasons why some people with stroke do not
receive the recommended minimum of 45 miestof therapy, five daya-week, and the factors

that influence therapy provision, in inpatient and community settings.
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6.3  Methodology

Ethical approval for this study wabtained from the University of Southampton (ERGTY994).

All participants provide@lectronic consent for the Delphi process at recruitment.

6.3.1 Study Design

A Delphi methodology was used to gain conserfMugphy et al. 1998; James and Warren

Foward 2015) Three iterations of electronically administered questionnaires presented a series
of statements. Participants rated their level of agreement with the statements, using Likert scales.
After each round, responses were summarised and repdotezk to the participants. Statements
which achieved consensus were removed and those which did not achieve consensus were
revised and included in the next Delphi roundhis process continuk until further consensus

was considered unachievable.

Delphi statements were developed using our focus group d&tiark et al. 2021and relevant
research literaturdllett et al. 2010; Skidmore et al. 2010; Hakkennes et al. 2011; Foley et al.
2012a; Otterman et al. 2012; McGlinchey and Davenport 2015; Taylor et al. 2015; Clarke et al.
2018; Taylor et al. 2018)BC collated fiftypne, first round statements into apart questionnaire

(with headings: about you, reasons related to the stroke survivor, reasons related to the individual
therapist, reasons related to the stroke MDT, organisatiseatons, and the guideline and its
measurement). A Physiotherapist, who met the selection criteria below, piloted the statements
to test acceptability and ensure there were no ambiguities. Statements were revised accordingly.
For each Delphi statemerparticipants ratel their agreementusinga 6-point Likert scale.

Responses ranged from strongly disagree to strongly agree. Statements that were experience
RSLISYRSyG Fftaz2 AyOfdzRSR (KS 2LJiA2y adzyl 6f S
statements participants had the opportunity to comment and, in round one, to suggest further

criteria for consideration.

Prior to data collection, consensus was defiasd’5% agreementThere is nauniversally
recognised definition of consensim a Delphi stug (Fink et al. 1984; Vernon 200®ut values
of around 70% are commdgivVernon 2009)and the agreement of 3 out of 4 clinicians was

considered reasonable consensus.
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6.3.2 Recruitment

Target recruitment for the Delphi was 8®0 participantgMurphy et al. 1998; Black 20Q6yho
met the following criteria:

- Occupational Therapist or Physiotherapist

- Experience in delivering tn@py after Stroke (in inpatient, ESD or community)

- Aware of the 45 minute guideline

Participants were recruited via specialist interest groups (Royal College of Occupational
Therapists; Specialist Section for Neurological Practice and Association adrE€dhart
Physiotherapists in Neurology), with the request that group members forward the invitation to
anyone else who may be interested in participating. Those that met the criteriaépelfted)

and consented were included in the stddyNominal demogrphic data were collected to

characterise the study sample.

6.3.3 Data Collection

Data were collected electronically, using the University of Southampton iSurvey software
(www.isurvey.soton.ac.uk). After providing written informed consent, participants wigen@

link to the first round of the Delphi questionnaire. Participants had a minimum of 4 weeks to
O2YLX SGS NRdzyR 2y So w2dzyR 2yS gl a Fylteas

Py

and distribution to participantsThe same process was undaken for round three. Only

participants who had completed the previous round were eligible to participate in the next round.

6.3.4 Data Analysis

The 6point Likert scales were divided into thirds, to indicagreements (strongly agree/agree)
disagreemen{strongly disagree/disagre®y an ambiguous outcomgslightly agree/slightly
disagree)Black 2006)In addition to this descrijive analysis, median of scores and interquatrtile
rangeare presented, to demonstrate the distribution of opinioMedian and IQR were generated
by giving each Likert scale response a numerical score, from 1 (strongly disagree) to 6 (strongly
agree) and alculated using Microsoft Excel. Analysis of the Delphi statements adhered to the

following iterative process for each of the three rounds:

33 Pleasesee AppendisSor the Participant information sheet and AppendiXfor the consent form
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Step one Statements that achieved consensus (75% or more respondent agreement in either
agreement, disagreementr@n ambiguous outcome) were removed from the Delphi

guestionnaire.

Step twog statements for which consensus was not achieved were reviewed by three authors

(BC, JT and JB) and either reworded for inclusion in the following round or excluded if
participarii 8 Q NBX alLl2yasSa adz33SadSR GKIG O2yaSyadza ¢
O2yGSEG 2F GKS &ALINBIR 2F NBaLkRyasSa yrR O2yidS$
developed to manage the statement review process (T&bilghich gives eemples of statements

reviewed). Full analysis of all the Delphi statements can be fouaAgpendixUU.

Following completion of round one, additional topics for consideration identified by participants
were reviewed and statements added to round tworbunds two and three, any statement that
was reworded from the previous round included a link to the results of the previous statement, so

participants could consider their response in relation to the group response in the previous round.
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Table7 Example of table used to review Delphi statements

Concept Original Statement  Agreement¢  Agreementc Relevant Comments New Statement
Thirds Binary*
Round 1- A therapy  Disagree Disagres; oDependent on the reasons for thimpaired attention- A therapy session may
session may end if  2.9% 8.6% AT 20KSNJ I LILINRF OKS& 2 NJ \ endif the stroke
the stroke survivor is  Ambiguous Agreeg (strongly agree) survivor is not able to
not able to maintain = 31.4% 91.4% maintain attention to
appropriate attention Agree- 65.7% Gt F NI 2F GKS h¢ aSaaazy thetherapyinput,
to the therapy input attention-2 G F NIIAy 3 ¢6A (G K &K2 NI despite strategies to
Effect of (slightly disagree) assist with
impaired maintenance of
attention (Many comments allude to the use dfategies) attention
on Round 2 A therapy  Disagree; Disagree; @ KSNFLER YIe& 06S (2 Ay ONSB Atherapy session may
therapy  session may end if @ 6.9% 6.9% end if the stroke
delivery  the stroke survivor is' Ambiguous;  Agreeg GbSSR (2 TFAyXRE 2dKISNI KiiltN& survivor is not able to
not able tomaintain = 24.1% 93.1% maintain attention to
attention to the Agreec 69% GLY 2dzNJ dzy Al 6S ¢ 2dzf R LI the therapy input,
therapy input, approach to patients like this or jointly treat with despite strategies to
despite strategies to LJAe OK2f23& 2NJ h¢é oaft A3k increase and/or
assist with motivate attention
maintenance of A Yle& FANRG FR2dzald GKS
attention (Slightly agree)
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Concept Original Statement  Agreementc Agreementg Relevant Comments New Statement

Thirds Binary*

May continueg A G K LI aaA @S wha |
(slightly agree)

Round 1- A stroke Disagree; Disagree; Ge¢AYSGOlFIotAy3a Fa I Stk Y ClIntheacute setting, a
survivor may not 17.1% 34.3% disagree) stroke survivor may no
receive 45 minutes ol Ambiguous; = Agreec receive 45 minutes of
therapy if they are  42.9% 65.7% G2S g2dzZ R SYRSI @2dzNJ | & | therapy if they are
seeing another Agreec 40% 0 2 2 (digegree) seeing another

If healthcare healthcare professiona

another  professional at the GoAOKAY 9{5 GKA& Aa (AYSatthetimeoftheir

HCPis  time of their therapy happen- the ward should work similarly and all therapy session

seeing  session LINEFSaaazylta aGrtlAay3a iz

the

person (ESD/Community avoid this issue by timetabling

at the sessions)

time of Round 2 In the Disagres; Disagres; awe attempt to timetable patients who are needing all In the

the hyperacute/acute 10% 20% GKNBS 11t{ G2 SyadzNB KA hyperacute/acute

therapy  setting, a stroke Ambiguous; | Agreec¢ 80% @ agree) setting, a stroke

session | survivor may not 40% survivor may not
receive 45 minutes ol Agreec 50% GOGAYSGOFoft Ay3akLE FyyAy3a Of receive 45 minutes of
therapy if they are 2OPSND2YS GKAA AaadzSé o af therapyifthey are
seeing another seeing another
healthcare 428 Oy 68 FTftSEAO6tS I YR healthcare professiona
professional at the 02YS o601 fIFGSNE o6af A 3IKLC atthe time of their

therapy session and |
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Concept Original Statement  Agreementg

Agreementq
Thirds Binary*

Relevant Comments

New Statement

am unable to

2 V-AINBT3 aSm2 O

time of their therapy

session

Round 3 In the Disagree; 0%  Disagree ¢
hyperacute/acute Ambiguous ¢ 0%

setting, a stroke 26.32%

survivor may not Agreeg 100%

receive 45 minutes of 73.68%
therapy if they are

seeing another

healthcare

professional at the

time of their therapy

session and | am

unable to reschedule

*Binary agreement was not used analyseconsensus, but tondicate toresearchers if the responses were tending towards agreement or disagreement, or if there was an equal split.

Agreec

45SLISYRA
(slightly agree)
GoAtt GNEB
agree)

YR 2NBHFyAasS |

G¢KAa R2Sa KI LIWLISY Ay LN
organisation of service®r which the patient suffers
GKNRdzZAK y2 FldzZ G 2F (GKS7

62S GAaSYLI G2 | @g2AR (K7
aGeLMOrffe AG s2ddf R 0S 1L
NB YIRS G2 R2 UGKAa®é o2

reschedule

Very close to
consensus agementg
and binary agreement
= 100%

This helped to guide decisions regarding statemenwvoeding and decisions about removal of statements in consensus was considered unlikely.
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Three rounds were undertaken, between October 2019 and May 2020. A fourth round was
considered, but not executed, as the number of respondents had dropped and there was

potential for increased pressure on participants, due to the Gagigpandemic.

6.3.5 Patient and Public involvement

This study is part of a wider programme of work, within which the opinions of people with stroke
on the 45 minute guideline have been sought. However, as this study is specifically about
GKSNI LIA&G&aQ AYLI SngShg dpiniors af yeogleTwithisiofe difl dok dR&tly A

influence this study.

6.4 Results

Forty-five participants consented to study participation and 35 (78%) completed round one. Of
the 35 that completed round one, 29 (83%) completed round two and 2%)@@mpleted round

three. Pleassee tableS for participant details.
Table8 Participant information

Round One Round Two Round Three

Total Number (Physiotherapist/ 35 (20/15) 29 (16/13) 26(12/14)
Occupational Therapist)

VEETERD el [shle: Less than 1 year 2 0 0
working with 1 year 0 0 0
people with 2 years 1 1 0
stroke 3 years 1 3 2
4 years 2 1 3
5 years 2 2 2
6 years 4 3 1
7 years 3 2 4
8 years 2 1 0
9 years 2 1 2
10-15 years 8 9 6
16+years 8 6 6
YW/ Band 5 1 1 1
seniority* Band 6 16 13 13
Band 7 14 11 9
Band 8a 4 4 3
AEEIENaS e GY Hyperacute inpatient 16 14 14
care participants JIyJeENlEl: 29 22 20
consider ESD 15 12 11
themselves Communitybased 13 10 11

SISl rehabilitation

*Band 5¢ Entry level for newly qualified therapists, Band 8enior therapist, Band-7Advanced

therapist/team lead, Band 8aClinical specialist/service lead
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Across the three Delphi rounds, a total of 121 staents were presented to participants. Of

these, 32 statements reached consensus (see tabésl 10). These tables give the round of the
Delphi in which the statement gained consensus, the statement, the number of participants that
contributed to consasus, the results of the consensus (percentage and mgtiziv)) and

whether the statement relates to a reason for guideline ramhievement or a factor that

influences therapy delivery. A further 37 statements were removed from the process (see table
11). This table presents the concept addressed in various statements, the Delphi round in which
the statement was presented, the statement, the result (percentage agreement, disagreement or
an ambiguous outcome), the reason the statement was removed fronDtiphi study and

whether the statement relates to a reason for guideline ramhievement or a factor that

influences therapy delivery. Please digire 14 for a flow-chart of the movement of statements

11 achieved consensus
(see tables 9 and 10)

through the Delphi rounds.

9 statements removed
“ —

31 statements reworded
(included in round 2)
17 new statements added
(included in round 2)
17 achieved consensus
(see tables 9 and 10)

9 statements removed
(see table 11)

21 statements reworded
(included in round 3)

1 new statements added
(included in round 3)

4 achieved consensus
“ (see tables 9 and 10)
19 unable to achieve consensus
(see table 11)

Figurel4 Flowchart of the movement of statements through the Delphi rounds

In each round, statements that achieved consensus were removed and added t& tatBestatements

that were unsuitable to remain in the study were removed and added to tapllee remaining statements
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were reworded and included in the next round of the Delphi and new statements were added to the next

round of the Delphi as identified.

*One statement inadvertently missed from roundai@dadded to round 3

Of the 32 statements which reached consensus, 25 statements were agreed (se8) tattke

seven were disagreed (see talfle There were no statements with an ambiguous outcome (i.e.
slightly agree/slightly disagree). Of the statements that were agré@delated to the suitability

of the person for the guideline, 11 relate to the ability of the organisation to provide the guideline
and four were contextual factors that influence therapy delivery. Of the statements that were
disagreed, five related tde suitability of the person for the guideline and two were contextual
factors (i.e., there was consensus that these were NOT reasons/factors why someone would be

considered inappropriate for the guideline).

Of the 37 statements removed, 32 weremeved as consensus was considered unachievable and
the remaining statements were removed as they were contained in other statements. Some of

the 37 statements removed had been reworded from previous Delphi rounds (seel@ble
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Table9 Statements for which there was consensus agreement

Delphi

Round

156

Statement

A Stroke survivor may not receive dbnutes of therapy for medical reasons (such as
unstable blood pressure, chest infection, nutritional status etc.)
A therapy session may end if the stroke survivor is not tolerating the therapy input

A Stroke survivor may not receive the recommended amount of therapy if they do r
consent to therapy

If a stroke survivor has returned to their pstroke level ofunctioning, they are less
likely to continue to receive 45 minutes of therapy daily

My knowledge and understanding of stroke recovery effects the decisions | make
regarding amount of therapy | provide to stroke suors

It is important that | can justify the decisions | have made about the amount of there
stroke survivor receives

The therapy a stroke survivor receives shouldhsed on what they need, not on a pre
specified amount

Stroke survivors may not receive 45 minutes of therapy in the acute setting, due the
caseload being very large at times**

Lack of therapy staff, can be a reason why a stroke survivor does not receive 45 mi
of therapy

If there is agreement that a stroke survivor is persistently failing to make progress i
therapy, they araunlikely to continue to receive 45 minutes of therapy daily

In the community, a Stroke survivor may not receive 45 minutes of therapy if they fe
more important to get on with their life

No. of
participants
35

35

34

34

34

35

35

32

35

29

21

Agreement
(77%)
Agreement
(86%)
Agreement
(85%)
Agreement
(94%)
Agreement
(76%)
Agreement
(94%)
Agreement
(88%)
Agreement
(87%)
Agreement
(88%)
Agreement
(83%)
Agreement
(81%)

Results
Percentage

Reason or
Median (IQR)* factor
5 (56) Reason
5 (56) Reason
5 (56) Reason
5.5 (56) Reason
5 (4.756) Factor
5 (56) Factor
6 (56) Factor
5 (56) Reason
6 (56) Reason
5 (56) Reason
5 (55) Reason
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Statement

No. of

Results
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Round

Fatigue is a reason why a stroke survivor may not tolerate 45 minutes of therapy
(particularly if they are receiving multiple therapies)

In the Hyperacute Stroke Unit, A stroke survivor may not receive 45 minutes of ther
due to new patient assessments being seen as a priority

In the Hyperacute/acute setting, a stroke survivor may not receive 45 minutes of
therapy due to patient discharges being seen as a priority

In the hyperacute/acute setting, a stroke survivor may remtaive 45 minutes of therap;
because of the size of the therapists' caseload**

Within teams | have worked in ngpatient contact activities (such as handover, MDT
meetings, planning therapy sessions, ordemggipment and paper work) can limit
GKSNIXYLA&GaQ oAt AGe G2 RSEADBGSNI np YAY
The decisions | make about the amount of therapy | provide to a stroke survivor are
influenced by thestrp S & dzNIDA @2 NI NBf | G A FSk OF NBN&
In the inpatient setting, a stroke survivor may not receive 45 minutes of therapy if tt
need to go off the ward for a medicavestigation and | am unable to reschedule theil
therapy that day

The fastpaced nature of the hyperacute/acute setting can make delivery of 45 minu
of therapy more challenging

Due to the timelimited nature of many ESD services, some stroke survivors are
discharged from ESD when they would still benefit from 45 minutes of therapy, 5 d¢
per week

In ESD, it is difficult to returto a stroke survivor for a second time in a day, if they ar
unable to tolerate 45 minutes of therapy in one session

participants

29

18

20

20

27

28

26

18

16

14

Percentage

Agreement
(83%)
Agreement
(89%)
Agreement
(80%)
Agreement
(80%)
Agreement
(89%)

Agreement
(75%)
Agreement
(88%)

Agreement
(89%)
Agreement
(88%)

Agreement
(86%)

Reason or

Median (IQR)* factor

5 (56) Reason
5(5-6) Reason
5.5 (56) Reason
5 (56) Reason
5 (56) Reason
5 (4.256) Factor

5 (56) Reason
5 (56) Reason
5.5 (56) Reason
5.5 (56) Reason
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Statement No. of Results Reason or
participants  Percentage Median (IQR)* factor

2 If therapists are off sick in my organisation, then some stroke survivors may not rec 28 Agreement 5 (56) Reason
45 minutes of therapy (93%)

3 A therapy session may end if the stroke survivor is not able to maintain attention to 26 Agreement 5 (55) Reason
therapy input, eéspite strategies to increase and/or motivate attention (80.8%)

3 In some circumstances a stroke survivor who remains unmotivated despite efforts t 26 Agreement 5 (55) Reason
increase or manage motivation may not receive 45 minutes of daily therapy (84.6%)

3 If a stroke survivor consistently does not participatehiarapy, despite efforts to 26 Agreement 5 (55) Reason
encourage and enable participation, then they may not be prioritised for daily thera) (80.8%)

*Median and IQR calculated by transforming descriptive result to a numerical. 1 = strongly disagree, 2 = disagredy3iisatigke, 4 slightly agree, 5 = agree, 6 = strongly agree

**Statements noted to be similar. This is due to the convergendeofdifferent statements, in response to comments made by participants
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Tablel0 Statements for which there was consensus disagreement

Median Reason or a
Round participants (IQR)* factor

Delphi Statement No. of Result

How | am feeling (including my mood and physical comfort) influences the decisions | 35 Disagreement = 2 (1-2) Factor
make regarding amount of therapy | provide to stroke survivors. (80%)

If a stroke survivor is not appropriate for 45 minutes of ther@ey-day, then they are not 35 Disagreement 1 (1-1) Factor
appropriate for any therapy (97%)

If a stroke survivor remains very dependent on care, they won't continue to receive 4! 29 Disagreement 2 (22.5) Reason
minutes of therapy daily (76%)

Astroke survivor will not receive 45 minutes of therapy if they lack comprehension of 29 Disagreement | 1 (1:2) Reason
spoken language (93%)

In an inpatient setting, a Stroke survivor may not receive 45 minutes of therapy due t« 27 Disagreement 1 (1-2) Reason
social issues (such gk of social support, addiction or social complexity) (93%)

If a stroke survivor if of a low educational level, then they may not receive 45 minutes 29 Disagreement | 1 (1-1) Reason
therapy (97%)

If a stroke survivor is able to undertake ANY independent exercise, then they won't re 26 Disagreement = 1 (1-2.25) Reason

45 minutes of therapy

(76.9%)

*Median and IQR calculated by transforming descriptive result to a numerical. 1 = stronglgeéjsagrdisagree, 3 = slightly disagree, 4 slightly agree, 5 = agree, 6 = strongly agree
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Tablel1{ G F 6 SYSy (&

Concept

1. The effect of
social Issues
in the
community

Delphi
round
1

2

2.Dependence on 1

care prior to
stroke

3.Engagementin 2

therapy

4. Effect of low
mood

160

1
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Statement

A Stroke survivor may not receive 45 minutes of therapy due to social issues
as lack of social support, addiction or social complexity)

In a community setting, a Stroke survivor may not receive 45 minutes of ther:
due to social issues (such as lack of social support, addiction or social compl

If a stroke survivor was dependent on care before they had a stroke, they are
likely to continue to receive 45 minutes of therapy daily

If a stroke survivor wafsllly dependent on care before they had a stroke, they ¢
less likely to continue to receive 45 minutes of therapy daily

If a stroke survivor is not engaging with thergppssibly because they lack
insight into their impairments and/or are not accepting of their need for theray
then they may not receive 45 minutes of therapy.

A Stroke survivor may not receive the recommended amount of therapy if the
are low in mood.

If a stroke survivor's low mood lisniting their therapy engagement, despite
efforts and intervention to address it, then they may not receive 45 minutes o
daily therapy

Result

Disagree; 70.6%
Ambiguous; 14.7%
Agreeg 14.7%
Disagree; 50%
Ambiguous; 25%
Agreeg 25%
Disagree; 55.9%
Ambiguous; 32.4%
Agreeg 11.8%
Disagree; 37.9%
Ambiguous; 27.6%
Agreec 34.5%
Disagree; 37.9%
Ambiguous; 41.4%
Agreecg 20.7%

Disagree; 23.5%
Ambiguous; 47.1%
Agreeg 29.4%
Disagree; 10.3%
Ambiguous; 31%
Agreec 58.6%

Reason Reason or
removed factor
Unable to gain
consensus Reason
Unable to gain
consensus Reason
Considered too
like statement Reason
about
participation
Unable to gain
consensus

Reason



Concept

Statement

Result

Chapter 6

Reason or
factor

Reason
removed

5. Presence of
visitors

6. Person with
stroke having
other priorities

7. The person
gAUOK aidN
anxiety

A stroke survivor may not receive a full 45 minutes of dhgyapy if their low
mood limits their engagement, despite amendments to their therapy

A Stroke survivor may not receive the recommended amount of therapy if the
haveuvisitors

A stroke survivor who declines therapy in preference to spending time with th
visitors may not receive 45 minutes of daily therapy

A stroke survivor who declines therapy in preference to spending time with th
visitors (despite the importance being explained to them) may not receive 45
minutes of daily therapy

A Stroke survivor may not receive 45 minutes of therapy if they have other
priorities (such as an appointment or a wish to do something else at the time
are offered therapy).

A Stroke survivor may not receive 45 minutes of therapy if they express a lac
interest in therapy in preference to other activities (such as a-meulical
appointmentor a wish to do something else)

A Stroke survivor may not receive 45 minutes of therapy if they prioritise othe
activities, such as nemedical appointments or simply wish to do something el
(despite the importance of therapy being explained to them)

Their own anxiety is a reason why a stroke survivor may not tolerate 45 minu
of therapy

If a stroke survivor is anxious and strategies to manage their anxiety are not
effective, then they may not receive 45 minutes of therapy

Disagree; 3.9%
Ambiguous; 26.9%
Agreeg 69.2%
Disagree; 41.2%
Ambiguous; 44.1%
Agreec 14.7%
Disagreg; 13.8%
Ambiguous; 31%
Agree¢ 55.2%
Disagree; 3.85%
Ambiguous; 23.08%
Agreec 73.08%
Disagree; 8.8%
Ambiguous; 26.4%
Agree¢ 61.8%
Disagree; 20.7%
Ambiguous; 31%
Agreeg 48.3%
Disagree; 7.7%
Ambiguous; 23.1%
Agreecg 69.2%
Disagree; 10.3%
Ambiguous; 44.8%
Agreeq 44.8%
Disagree; 3.9%
Ambiguous; 61.5%

Unable to gain

consensus Reason

Unable to gain
consensus
Reason

Unable to gain
consensus
Reason

161



Chapter 6

Concept Statement Result Reason Reason or
removed factor
Agreeg 34.6%
8. Behavioural 2 If a stroke survivor has behavioural issues that impact engagement then they Disagree; 10.3% Unable to gain
issues not receive 45 minutes of therapy Ambiguous; 31% consensus Reason
Agreec 58.6%
3 If astroke survivor has behavioural issues that impact engagement, which ca Disagree- 0%

effectively be managed, then they may not receive 45 minutes of therapy Ambiguous; 38.5%
Agreeg 61.5%

9. Cognitive 2 If a stroke survivor hasognitive impairment (either new or pretroke) that that = Disagree; 24.1% Unable to gain
impairment impacts engagement then they may not receive 45 minutes of therapy Ambiguous; 41.4% | consensus Reason
Agreeq 34.5%
3 If a stroke survivor haseverecognitive impairment (either new or prstroke) Disagree- 11.5%
which impacts their engagement then they may not receive the full 45 minute Ambiguous; 38.5%
therapy Agreec 50%
10. The person 2 If the stroke survivor cannot identify achievable, meaningful goals, then they ' Disagree; 65.6% Unable to gain
identifying goals not receive 45 minutes of therapy Ambiguous; 10.3%  consensus Reason
Agreec 24.1%
3 If the stroke survivor does nahdependently identify any goals they will not Disagree- 73.08%
receive 45 minutes of therapy Ambiguous; 15.38%
Agreeg 11.54%
11. Therapist due 1 A stroke survivor may not receive 45 minutes of therapy because | am due tc Disagree; 40% Too similar to
to leave work leavework and there isn't time Ambiguous; 25.7%  caseload issue Reason
Agreeg 34.3%
12. Therapistsis | 1 A stroke survivor may not receive 45 minutes of therapy because | don't feel | Disagree; 71.4% Considered to
unwell either mentally omphysically Ambiguous; 24.5% | be an Reason
Agreec 2.9% organisational
issue
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Reason or
factor

mo® ¢ KSNJI
non-clinical
commitments

14. Therapist
identifying goals

15. Meaningful/
achievable Goals

16. The person
receiving other
healthcare input

17. Decision
making with other
therapists (1)

Nortclinical commitments (such as managerial responsibility or the
education/supervision of others) impathe ability of therapists to deliver 45
minutes of therapy to their caseload.

Non-clinical commitments (such as managerial responsibility or the
education/supervision of others) sometimes impact the ability of therapists to
deliver 45 minutes of therapy to their caseload

If I, as the therapist, cannadentify achievable, meaningful goals, then the stro
survivor will not receive 45 minutes of therapy

If | am unable to identify any goals for the strakavivor, they may not receive
45 minutes of therapy

If neither I, as the therapist, nor the stroke survivor can identify any meaningf
achievable goals, then theyill not receive 45 minutes of therapy

A stroke survivor may not receive 45 minutes of therapy if theyraceiving
other healthcare input, such as medication or artificial feeding

A stroke survivor may not receive 45 minutes of therapy if they are not ready
therapy (e.g. not dressed, eating a meal, in the toilet, receiving medication,
receiving artificial feeding)

Other members of the MDT (including othtberapists of a different profession ti
me) influence the decisions | make regarding amount of therapy | provide to
stroke survivors

Disagree; 7.1%
Ambiguous; 35.7%
Agreec 57.1%
Disagree- 0%
Ambiguous; 30.8%
Agreeg 69.2%
Disagree; 42.9%
Ambiguous; 39.3%
Agreec 17.9%
Disagree- 23.1%
Ambiguous; 26.9%
Agreeg 50%
Disagree- 7.7%
Ambiguous; 23.1%
Agreecg 69.2%
Disagree; 51.4%
Ambiguous; 34.3%
Agreeg 14.3%
Disagree; 17.9%
Ambiguous; 57.1%
Agreeg 25%
Disagree; 31.4%
Ambiguous; 45.7%
Agreeg 22.9%

Unable to gain
consensus

Unable to gain
consensus

Unable to gain
consensus

Unable to gain
consensus

Combined with
statement
below, as
considered
similar

Factor

Reason

Reason

Reason

Factor
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Concept Statement Result Reason Reason or
removed factor
18. Decision 1 Therapists of the same profession to me influence the decisions | make regal Disagree; 11.4% Unable to gain  Factor
making with other amount of therapy | provide to stroke survivors Ambiguous; 48.6% = consensus
therapists (2) Agreec 40%
2 Decisions about the amount of therapy that a stroke survivor receives are Disagree; 10.7%
discussed amongst the therapy team and are sometimes made jointly Ambiguous; 17.9%
Agreeg 71.4%
19. If another HCF 1 A stroke survivor may not receive 45 minutes of therapy if they are seeing Disagree; 17.1% Unable to gain
is seeing the another healthcare professional at the time of their therapy session Ambiguous; 42.9% | consensus Reason
person at the Agreecg 40%
time of the 2 In the hyperacute/acute setting, a stroke survivor may not receive 45 minutes' Disagree; 10%
therapy session therapy if they are seeing another healthcare professional at the time of their Ambiguous; 40%
therapy session Agreec 50%
3 In the hyperacute/acute setting, a stroke survivor may not receive 45 minutes Disagree; 0%
therapy if they are seeing another healthcare professional at the time of their  Ambiguous; 26.32%
therapy session and | am unable to reschedule Agreec 73.68%
20. 2 Inexperienced or newly qualified staff find it more challenging to deliver the | Disagree; 18.5%
Inexperienced/ recommended minimum of 45 minutes, 5 degrsveek Ambiguous; 37% Unable to gain | Factor
newly qualified Agreec 44.5% consensus
staff 3 Astroke survivor may not receive 45 minutes of daily therapy if their therapist Disagree- 46.2%
newly qualified and/or inexperienced Ambiguous; 30.8%
Agreeg 23.1%
21. MDT 2 In the community (including ESD), laclefiEctive communication amongst the | Disagree; 18.8%
communication in wider MDT can make delivery of 45 minutes of therapy a challenge Ambiguous; 43.8% Unable to gain | Reason
the community Agreeg 37.5% consensus
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Reason or

factor

22. Pressure to
achieve the
guideline

23. Not wanting
more than one
ESD visit peday
24. Likelihood of
receiving more
than one session
per-day in ESD

25.
Appropriateness
of the guideline
for ESD

26. Difficult to
return to people
in the inpatient
setting (if they

In ESD/Community Services lack of effeati#@rdination between community
services (e.g. carers, GP, District Nurse, any other services involved) may m
stroke survivors do not receive 45 minutes of therapy

| feel pressure to achieve a minimum of 45 minutes of therapy for all stroke
survivors on my caseload

Stroke survivors receiving ESD input don't want more than one session of
therapy-a-day when they are at home

Stroke survivors receiving Early Supported Discharge (ESD) input are unlikel
receive more than one session of theragyglay when they are at home

Strokesurvivors receiving ESD support are unlikely to receive more than one
therapy session per day at home (i.e. only one visitgasr from the ESD service

The guideline for 45 minutes of therapy is not appropriate for stroke survivors
receiving ESD (please consider justifying your answer in the comments belov

Theguideline for 45 minutes of therapy is appropriate for most stroke survivol
receiving ESD

Logistically, it is difficult to return to a stroke survivor for a second time in a di
they are unable to tolerate 45 minutes of therapy in onessen

In an inpatient setting, it is difficult to return to a stroke survivor for a second
time in a day, if they are unable to tolerate 45 minutes of therapy insession

Disagree- 28.6%
Ambiguous; 21.4%
Agreeg 50%
Disagree; 20%
Ambiguous; 45.7%
Agreeg 34.3%
Disagree; 39.1%
Ambiguous; 34.8%
Agreeg 26.1%
Disagree; 29.2%
Ambiguous; 12.5%
Agreeg 58.3%
Disagree; 37.5%
Ambiguous; 18.8%
Agreec 43.8%
Disagree; 58.3%
Ambiguous; 25%
Agreec 16.7%
Disagree; 16.7%
Ambiguous; 11.1%
Agreec 72.2%
Disagree; 14.3%
Ambiguous; 48.6%
Agreeg 37.1%
Disagree; 36%
Ambiguous; 12%

Unable to gain
consensus

Unable to gain

consensus

Unable to gain
consensus

Unable to gain
consensus

Unable to gain
consensus

Factor

Reason

Factor

Factor

Reason
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Concept

Statement

Result

Reason

Reason or

R2y Qi
YAya AY
27. Effect of
therapy space/
equipment
28.The influence
of the guidance
on therapy
delivery
(organisational
level)

29. Sufficient
funding to
provide the
recommended
amount

30. Effect of being
discharged on
SSNAP

31. Alternative if
unable to provide
45 minutes (1)

166
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My ability to provide 45 minutes of therapy can be limited by inadequate ther:
space and/or equipment

The achievement of a good SSNAP score for my organisation influences how
therapy is provided to stroke survivors

The delivery of therapy within my organisation has changed in order to incree
the achievement of the 45 minute guideline

Since thepublication of the guideline, my organisation has changed to improv:
achievement of 45 minutes therapy

The service | worin is not appropriatey funded to provide therapy for at least 4
minutes per day, five days per week

The service | work in is not sufficiently wielhded to provide therapy for at least
45 minutes per day, seven days per week

If a stroke survivor is discharged from therapy on SSNAP, then they won't re«
45 minutes of daily therapy

When | am unable to provide a minimum of 45 minutes of daily therapy, the k
alternative is to provide dailtherapy at a lesser number of minutes

Agreeg 52%

Disagree; 35.7%
Ambiguous; 28.6%
Agree¢ 35.7%
Disagree; 15.6%
Ambiguous; 25%
Agreeg 59.4%
Disagree; 28.6%
Ambiguous; 21.4%
Agree¢ 50%
Disagree- 19.2%
Ambiguous; 15.4%
Agreeg 65.4%
Disagree; 35.7%
Ambiguous; 14.3%
Agreeg 50%
Disagree- 23.1%
Ambiguous; 15.4%
Agreecg 61.5%
Disagree; 28.1%
Ambiguous; 28.1%
Agreec 43.8%
Disagree; 14.3%
Ambiguous; 34.3%
Agreec 51.4%

removed
Unable to gain
consensus

Unable to gain
consensus

Unable to gain
consensus

Unable to gain
consensus

Unable to gain
consensus

factor

Reason

Factor

Factor

Factor

Factor
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Concept Statement Result Reason Reason or

removed factor
32. Alternative if | 1
unable to provide

When | am unable to provide a minimum of 45 minutes of daily therapy, the t Disagree; 20.6%
alternative is to provide 45 minutes of therapy on fewer days Ambiguous; 44.1% | Unable to gain | Factor

45 minutes (2) Agreec 35.3% consensus
33.The influence 1 The presence of the 45 minugpiideline influences the amount of therapy | Disagree; 17.1% Unable to gain
of the guidance provide to stroke survivors Ambiguous; 25.7% | consensus Factor
on therapy Agreec 57.1%
delivery (therapist 2 | provide 45 minutes of therapy because the guideline says | should Disagree; 28.6%
level) Ambiguous; 42.9%
Agreeq 28.6%
3 The existence of the 45 minute guideline increases the amount of therapy | = Disagree- 15.4%
provide to stroke survivors Ambiguous; 34.6%
Agreeg 50%
34. Providing 45 | 1 Providing 45 minutes of therapy seven days a week is not appropriate for the Disagree; 40% Unable to gain
minutes of majority of stroke survivors Ambiguous; 48.6% | consensus Factor
therapy 7 daysa- Agreec 11.4%
week 2 Most stroke survivors would not want, tolerate or needmfhutes of therapy, 7 Disagree; 46.4%
days a week Ambiguous; 21.4%
Agreeg 32.1%
3 Most stroke survivors do not want, tolerate or need 45 minutes of therapy, 7 ( Disagree- 53.9%
a week Ambiguous; 26.9%

Agree 19.2%

35. Delivering 45 2 It is unrealistic to deliver 45 minutes of therapy, 5 days a week in a communil Disagree; 27.8% Unable to gain
minutes of service (posESD) Ambiguous; 16.7% | consensus Factor
therapy postESD Agreeg 55.6%

3 It is unrealistic to deliver 4inutes of therapy, 7 days a week in a community = Disagree- 31.3%

service (posESD)

Ambiguous; 18.8%
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Concept

Statement

Result

Reason Reason or

removed factor

36. People who
would benefit
from 45 minutes
receive it.

37. Pressure to
achieve the
guideline, if not
clinically indicated

168

1

1

Stroke survivors who would benefit from more than 45 minutethefapy-per-
day, generally receive it

Stroke survivors who would benefit from more than 45 minutes of thefagry
day, will receive it

| feel pressure to provide all stroke survivors with a minimum of 45 minutes o
therapy, even if it is not clinically indicated.

Agreeg 50%
Disagree; 48.6%
Ambiguous; 14.3%
Agreec 37.1%
Disagree- 26.9%
Ambiguous; 46.2%
Agreeg 26.9%
Disagree; 67.6%
Ambiguous; 32.4%
Agreec 0%

Unable to gain

consensus Factor
Similar to
statement Factor

about influence
of the guideline
on therapy
delivery
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6.5 Discussion

ThisDelphi study gaied consensudetween therapists on 32 statements related to the 45

minute guideline, and was unable to gain consensus on a further 32 staterrerits. & K S NI LJA &
decisionmakingdeterminestherapy delivey, thed: LJA eivgiaf this topic are ingtant. The

three man findings of this study are discussed; 1. Reasons why a person might not receive the
JdZARSEAYS FY2dzyd 2F GKSNILER O6GKS LISNE2YyQa ad:

regarding the guideline in ESD and 3. Statements on which consemgdsot be achieved

6.5.1 Reasons why a person might not receive trecommended45 minutes

All the consensus reasons wayerson may not receive the guideline amount of therapy fall

almost equally into one of two categories. Ten out of 21 are reasons whysarmpmay not

receive the guideline amount of therapy, relative to their medical status, tolerance of and

progress in therapy. Theremainimgn & Gl 6 SYSyida NBt I GiS G2 GKS 2
the guideline, for reasons such as size of therd@p@ OF aSf 2F R 'y R 20 KSNJ LIN
rehabilitation delivery. As all reasons fell into one of these two categories, the suggestion is that,
AF LIS2LX S R2y Qi NBOSAQGS GKS np YAydziS 3IdzA RSt
foNJ 6 KSYS 2NJ GKS 2NBEyAalGAzyQa FoAfAdGe G2 LN

{ dzLJLI2 NI F2NJ 6KS 3IdzZA RSt AYyS &adzh (I o Xittiksieak 2 NB | y A
(2020) whoapplied multilevel mixed effects regression models to SSNAP data to investigate
factors associated with amount of therapy delivere@heyfound that patientrelated

characteristics, such as preorbid disability and stroke severity had the strongest influence on
therapy delivery, buthat there were organisational factors, such as day and time of admission

and type of stroke teanthat were also influential. Clarke et al. (2018)Iso found that there were
AaadzSa 6A0K 2 NHEeliyekthe 45 ity Quidelihedniternds bféesource usage and

availability.

The guideline acknowledges that not all people are suitable for 45 minutes of therapy,-peatays
week, statingthosé g A f £t Ay3 | yR OF LI 6f S maaBualld-badéfik fok LI G A y
treatment¢ (Intercollegiate Stroke Working Party 2016 p.8bduld receive it. SSNAP accounts

for this in the calculation of guideline achievement, by excluding any people with stroke who

were nd appropriate for therapy at any point during their admission. However, six of the 10
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consensus reasons related to suitability indicate that some people who are suitable for therapy,
may not be suitable for the full 45 minutes or may be able to engadetiwérapy some days, but

not others. For example:

A therapy session may end if the stroke survivor is not able to maintain attention to the therapy

input, despite strategies to increase and/or motivate attention

This is supported by the almost unaraos disagreement in the Delphi study that people with
stroke who are not appropriate for 45 minutes of therapy {oery are not appropriate for any

therapy.

LG A& dzyOf SFNJAF GKS AaadzSa 2F | LISNER2YyQa adaAadl oAf;
exclusive or if they are ends of a spectrum along which therapists make decisions about those

most suitable for the 45 minute guideline in the context of resource availability. This possibility is

supported by consensus on contextual factors, which thista agree influence the delivery of

0KS FdzZARSEtAYS 0adzOK a GKS GKSNILMAA&AGAaQ 1y2é6fSR3IS |
research, that therapistallow their knowledge of resource availability to influence their

judgement of who is suitable foherapy(Taylor et al. 2018)

Findings related to the reasons why a person might not receive the recommended 45 minutes,
have the following implications for future guidelines and clinical practice. Suitability of 45
minutes of therapy for all people suitable for therapy requires fartbonsideration, as findings of
this study suggest that suitability for therapy does not equate to suitability for a minimum of 45
minutes. A recent Cochrane review found that additional time spent in rehabilitation following
stroke had no effect on meases of Activities of Daily LiviiGlark et al. 2021c)Potentially, this
finding relates to the importance of selecting the right people for intensive rehabilitation
(Kwakkel 2006; Stinear et al. 201 7herapists would benefit from clear guidance regagdiow

to make such selections. There is currently some evidence regarding how therapists make these
decisiondMcGlinchey and Davenport 2015; Clarke et al. 2018; Taylor et al., 2@i@yver our
study and that ofTaylor et al. (2018yentify that there are inconsistencies in therapy delivery.
Additionally, therapists would benefit from clear guidance regarding how to optimise time

available to therapists, avoiding unnecessary wastdge Wit et al. (2005)n their comparison of
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four European rehabilitation centres, found that people with stroke in the UK centre received the
least amount of therapy, degie having more therapy time available than the other centres.
Similarly Clarke et al. (2018pund that the way therapists organised their time positively
influenced achievement of the 45 minute guideline. In addition to clear guidance regarding how
therapists can optimise time available for therapy, organisations must ensure that therapy
departments are appropriately funded to deliver the guideline, following the guidance provided
regarding the recommended staffing levels for stroke u@itgercollegiate Stroke Working Party

2016)

6.5.2 Challenges regarding delivering the guideline&$sD.

Therapists mentioned specifihallenges regarding delivery of the guideline in ESD services. To

our knowledge, no other study mentions the delivery of the guideline in ESD. Twelve of 14
therapists with experience in ESD responded strongly agreegaghen asked if returning to

someone more than oneper-day is difficult (which is required if they are unable to tolerate 45
minutes of therapy in one session). Additionally, some people who would benefit from ongoing
therapy do not receive it, due t&SD services being tidimited (e.g., 6 weeks maximum input).

The guideline states that people should continue to receive 45 minutes if they are showing
measurable benefit, therefore time limited ESD services may interfere with achievement of this.
However, therapists in ESD services teach people to manage their own rehabilitation and,
therefore, ongoing daily therapy input may not be appropriate. This possibility may explain lack

of consensus on the appropriateness of the guideline in ESD servicggitele of 18 therapists

I 3 NB S A y Jguideknle fbr 45 riiutes of therapy is appropriate for most stroke survivors
receiving ESDY G KSNB 6SNB G(KSNILMAada GKIFIG RA&LFINBSH
RSLISYRSY (G 2y UKS atlBSINE&IytQEE leskPrestriptive ayidRadaiptio the

needs of the individual. Additionally, there was a lack of consensus on whether people receiving
ESD had more than one session per day (in total, netljgeipline involved). Some participants
commeri SR G KF{d AYGSNILINRTFSaaAz2ylf 2Nl Ay3a Aa 1S«
visit perday, as they find it intrusive. These issues may contribute to the reduced amount of
therapy delivered in ESD compared to inpatient d@&halla et al. 2021)Taken together, these
findings suggests that the 45 minute guideline may not be suitable for people receiving ESD input

and, potentially, a different recommendation should be provided for ESD.

6.5.3 Satements on which consensus could not be achieved

t 20SyGAlFt NBFaz2ya F2NJfF0O1 2F F3INBSYSyd 6SNB

comments. Lackf consensus appears to be due to either a) structural and/or institutional
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differences betweed SNIJA OS& 2NJ 00 RAFFSNBYyOSa o0Si6SSy GKSNI LA

An example of differences between services wasldiok of consensus regarding the effeft

therapy space and/or equipmentAs such resources can vary between servicesptysbe a

O2yaARSNYI A2y FT2NJ a2YS araSasz odzi y2id F2N 20KSNAO®

I LILINRF OK gt & GKS f101 2F O2yasSyada 2y GKS STTS00
delivery. Content analysis of the related commentggests that some therapists would use

strategies, some felt they would be unable to undertake their planned session and some felt it

would depend on the impact of the cognitive impairment. These differing views reflect the

similar lack of agreement regding the impact of cognitive impairment on rehabilitation

participation found in literatur¢Diamond et al. 1996; Cumming et al. 2018)nsensus waalso

not reachedon statements that explored the impact of goals gnidelinedelivery. Goals are

considered to be a key component of stroke rehabilitatfbanghorne et al. 2011however,

consensus was not reachéat the effect that the absence of meaningful, achievable gbakson

delivery ofthe guideline This suggests inconsistency amongst therapists regarding thefrole

goals in therapy.

A final area, related to the guideline, on which consensus could not be reached was the concept

that people who require more than 45 minutes of therapgr-day are able to receive it. Only

sevenof 26 participants agreed that thisappened, with staffing levels heavily cited as the

reason. Statements related to this concept were only included in rounds one and three of the

Delphi study, see study limitations, below. The guideline states that 45 minutes is the minimum
requirementand is the standard audited via SSNAP. Guideline achievement contributes to an

2OSNI £t W{{b!t [S@StQ %ENNiihlAifeingtNErosf desirablekscdrg > NI G SR
(Royal Collegefdhysicians 2013C2 NJ t K@ AA2 G KSNI LI YR hOOdzL) GA2Yy | f
achieved if 45 minutes is delivered to a fletermined percentage of people. The ability to

achieve the top rating by only providing the minimum recommended may nohtihise

organisations to provide beyond the minimum. This means some people are not receiving the

therapy that would allow them the greatest chance of recovery.

Some of thestatements which did not achieve consensus are reported in other studies s@n®a
why someone might not receive therapy. For exampbgylor et al. (2015gportsthat lack of

social support may effect rehabilitation input. However, in our study, therapists did not reach
consensus regarding the effect that lack of social support had on achievement of the 45 minute

guideline in the community. Similarigkidmore efal. (2010Yyeport that depressive symptoms
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effect participation in rehabilitationyet in our study, consensus was not reached for the effect of

low mood on therapy input, despite being included in all three rounds.

Overall, the lack of consensus amongst therapists suggests that there are differences between
ASNIAOSE YR 0S06SSYy AYRAGARdIzZEf GKSNYLIAA&AGEA N
experience of stroke care will be dependent on the service theysacard potentially, their

therapist too. Variation in therapy delivery is acknowledged bySteenthAnnual SSNAP data

report (Bahalla et al. 2021)Potentially, variation could be reduced ppviding therapists with
summarised, evidenebased information regarding how to optimise therapy delivery and

national stroke competencies for therapists.

6.5.4 Strengths and limitations of the study

To our knowledge, this study is the first to examine coissis amongst therapists for the reasons
why a person may not receive the 45 minute guideline after stroke. However, findings of this
studymust be considered in light d@f limitations. The Delphi techniques seeks to gather
consensugvernon 2009y Y R (Kdzi>x FAYRAYy3Ia aKz2dAZ R y2d4 oS
opinions regarding why someone may not receive the guideline are relevant considering the role
0KF G 0KS NI -hdakingipfags inkhSrapy delivery, A aigim of the Delphi technique is

that results only represent simplified concegBowell 2003) In the context of this study, there

may be additional reasons why a person does not receive the guidelinardrof therapy, which

this study has not captured, as the results only represent the reasons that reached consensus.
There were many concepts where consensus could not be achieved. Based on content analysis of
the comments in the Delphi rounds, reasdosthe lack of consensus have been presented.
However, due to the nature of the method, those reasons have not been confirmed by
participants. The diversity of participants may have influenced lack of conse@Gsaeater levels

of consensus may have hegained from a more homogenous group, focusing on a single aspect
of the stroke pathway (e.g. acute inpatient or ESPtentially, participant diversity in terms of
profession and amount of experience may have also affected findibsgsther limitationis that

the second and third rounds of the Delphi were completed by fewer than the lower target of 30
participants, potentially resulting in findings that are not generalisable to a wider therapist
population. This may be particularly the case for stagats which were experienedependent.
Consensus on one such statement is attributed to the responses of only 14 participants. It is
possible that some of the statements that did not achieve consensus would have done so with a

larger sample. On the othé&and, those who did participateere predominantly very
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experienced stroke therapistdBased on those who participated in round one, therapists had a

mediannined S NAQ SELISNASYyOS Ay &sébiRThéviewspoRess SNE || YSRAL Y
experienced theapists(who may form a large proportion of the therapy workforeeg not welt

represented and may be different to therapists with more experieriéimally, unfortunately one

statement reworded from round one was inadvertently missed from round twohef Delphi. It

was included in round three, to mitigate, but means this statement only had the opportunity to

be reviewed twice in the Delphi study, and it did not reach consensus. Based on the comments

made by participants, study authors did not feelststatement would reach consensus with a

third Delphi round

6.5.5 Unanswered questions and future research

This study addto the emerging evidence for the implementation of the 45 minute guidelng

there remain unanswered question# is not known which consensus reasons are most

commonly occurring in clinical practice and if either the suitability of the guidelitieeor
2NBFyAalldA2yaQ oAfAde (2 RSt AGDSNI (Kdived.dzA RSt Ay S KI ¢
This could be investigated by undertaking an observational, s@sisonal, prospective survey

across England, Wales and Northern Ireland. Additibeagfits of undertaking such a study

would be validation of the findings of this study and further investigation of potential variations in

therapy delivery. This would lead to enhanced understanding of the ongoing suitability for the

guideline in clinial practice and the intervention required to increase guideline achievement.

This study has also raised further questions in relation to the 45 minute guideline. There is a

jdzSadAz2y NBEIIFINRAY3I GKS 3IdzA RSt Ay Ssaudsuitabdiy ighdo A f A G& T2 NJ
help explain the low guideline achievement in this setting. Additionally, further understanding

regarding delivery of the therapy beyond the minimum recommended 45 minutes would help to

understand if people are receiving the amouritrehabilitation that therapists believe they need.

6.5.6 The impact of COVH29 on these findings

Data collection for this study occurred just prior to and during the early stages of the @Q9VID

pandemic; there is evidence that the pandemic has affechenlapy delivery. Early in the

pandemic, there was a reduction in stroke admissi@ehalla et al. 202nd guidance from the

RCP was that people should be discharged from hospital as sobayasduld safely be cared for

at home. This would affect the delivery of inpatient therapy, due to shorter length of stay.

¢St SNBKIFIoAtAGIGA2Y g1 a SyO2dzN} ISR Fa FFodSlIya 27F a&dz
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et al. 2020; Royal College of Physicians 20Z@)erehabilitation is the use of information and
communication technologies (for exampiedeoconferencing) to enable communication

between a therapist and a person with stroke remot@laver et al. 2020)Ford et al. (2020)

reports that telecommunication can occur synchronously (i.e.fac€ I OS A GK | GKSI
G A Y Sa@ynchémabisly (i.e. using computeasel interventions that remotely monitor and

adapt exercises). According to the definition of therapy given by S@htaRollegiate Stroke

Working Party 2021herapy delivered via telerehabilitation (either synchronously or
asynchronously) could contribute to the 45 minute guideline. The use of telerehabilitation

therefore would affect the delivery of communityased therapy.

The longterm effects of the pandemic on Stroke Services are not known, but arguably the use of
telerehabilitation in the community will continue, as a way of delivering more therapyevher
appropriate. There is loyguality evidence that telerehabilitation is as effective as fexéace
therapy in strokgLaver et al. 2020kand there is acknowledgment that new models of
rehabilitation delivery must be evaluated to ensure outcomes and standards are main{&oet

et al. 2020)

The findings of this study likely remain relevant to inpatient stroke rehabilitation, as there does
not appear to have been a significant change to inpatient therapy delivery and, according to
SSNAP data, remains consistently underachi¢RRegal College of Physicians 202@pwever,
potentially more rehabilitation is now occurring ihe community, particularly if the use of
telerehabilitation has been embraced by stroke therapy teams and service users. This may have
implications for the findings of this study, related to the delivery of rehabilitation in the

community.

6.6 Conclusion

Canfirming the findings of our focus group stu@ylark et al. 2021ajhe three findings of this

study contribute to two conclusions:

First, findings suggest there are issues with the suitability of the guideline; that there are some
people suitable for therapy that are not suitable for a minimum of 45 minutes in a day, or may

tolerate 45 minutes of therapy some days, but not othersdifidnally, it may not be suitable for
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this study and other§Clark et al. 2021auggest that therapist decisiemaking in terms othe 45

minute guideline is complex, which contrasts with the simplicity of the current guideline.

Second, there are issues with the delivery of the guideline. Services have limited ability to deliver
the guideline, there are inconsistencies betweerapists and services in guideline delivery and

people who require more than 45 minutes of therapy do not consistently receive it.

Future research should focus on why the guideline is not achieved, especially in ESD, and why
people who require mor¢han 45 minutes may not receive it. This could contribute to practical

guidance for therapists to optimise therapy delivery for people after stroke.
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Chapter7 5Aa0OdzaaArzy

7.1 Introduction

Motivated by personal experience in clinicahptice, this research sought to examine the
recommendation for 45 minutes of therapy daily following stroke. A narrative review of the
literature identified critical gaps in understanding of the research evidence for and
implementation of the 45 minute ddeline, from which the following research questions were

developed:

1. Does the evidence fdhe effect of time spent in rehabilitation support guideline

recommendations for therapy following stroke?

2. What factors determine whether someomeceives the recommended minimum amount

of therapy?

3. Is the45 minuteguideline fit for purpose?

In this chapterthe findings of the study are synthesise@ihe unique contributions this research
has made to understanding the suitability of this guidelpresented and recommendations for

the future of this guideline provided.

7.2  Summary of findings

The Cochrane review found that when comparing studies of more versus less therapy of the same
type, there was no effect for an increased amount of rehabilitation on measures of activities of
daily living (ADL) or upper and lower limb activity. A smadcefCohen 1988javouring

additional time spent in rehabilitation was found in upper and loVimb impairment measures.

When comparing studies with a greater versus smaller difference in the amount of total
rehabilitation provided between intervention arms, greater difference resulted in significantly
greater improvement in ADL outcomes, acivéind motor impairment measures of the upper

limb. These findings suggest that a large amount of additional rehabilitation may improve
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outcomes after stroke, but little evidence to guide a minimum beneficial daily amount. Visual

inspection of scatter dgrams indicates that, in future research, a minimum difference of 1000

minutes of rehabilitation between intervention arms is required to significantly affect ADL

measures. The certainty of the evidence on which these findings are based was low tawery lo

due to the inclusion of studies with a high risk of bias, high likelihood of publication bias and

findings of low precision. Potentially, the lack of effect may be due to studies with insufficient

betweengroup contrast in the amount of therapy deliveke Indeed, for many studies, it was

impossible to calculate the total time spent in rehabilitation as none of the studies undertaken in

GKS adzol OdziS LIKIFIaS omc 2F HmMO NBLER2NISR WNRAziAYyS NBI
ifitwascomparabS 0SG6SSy aidzRASaAaQ FNya FyR 60 OFfOdz 0SS
spent in rehabilitation. The latter is the primary reason why evidence for a minimum

recommended amount of therapy cannot be calculated.

The focus groups and Delphi stuayught to discover why some people with stroke do not

receive the recommended minimum amount of therapy. The focus group results found that

reasons why a person does not receive the recommended 45 minute minimum fall into two

OF 0SA2NASAT OKSALENR2NQAKEdA AR RSt AYS | Y2dzyd 2F GKSH
ability to provide this amount of therapy. In addition to the reasons for-delivery of the

guideline, the focus groups found that there are factors that influence therapy deliveraiiorel

to the guideline. The focus group findings were organised into five themes, each representing a

factor influencing the amount of therapy a person received. These factors were the person

themselves, the therapist treating them, the stroke MDT, th¢S\brganisations and the guideline

itself.

Findings from the focus groups were used to develop statements for a Delphi study to gain

consensus from therapists in clinical practice regarding reasons why a person may not receive the

guideline and factorthat influenced guideline achievement. Consensus was gained for 32

statements and could not be gained for a further 32 statements. Of the 32 statements for which

consensus was gained, 21 were reasons why a person might not receive the guidelineingeflect

the findings of the focus groups, consensus reasonsaypgrson may not receive the guideline

amount of therapy fall almost equally into one of two categories. reasons related to the

LISNE2Yy Qa adzZA Gl oAfAGe 27F GIKYSA AdiARSY Qay SI d AVERA (vem (NS £ LINIE

recommended amount.
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wS3IFNRAY3I (GKS LISNA2YyQa adzZAGroAfAde F2NI NBKI O
people are suitable fo5 minutes of therapyfive daysa week, stating thatthos& ¢ A £ £ A y 3 |
capabe of participating and showing S & dzNJ 6 £ S 0 Sy S Trieiicoll@ghu2 Btroke NS |
Working Party 2016 p.25hould receive it To account for this, SSNAP excludes those who are

Y
l.j

not suitable for therapy at anpoint whilst under the care of the stroke team. Findings from both
the focus groups and the Delphi study suggest that some people suitable for therapy are not
suitable for a minimum of 45 minutes. Additionally, there are some people who are suitable fo
therapy on some days but not others. This fluctuating suitability is not reflected in the SSNAP
data collection. In such circumstances, the audit would record that the guideline had not been

achieved for the person, despite the person being unsuit&dri¢he guideline on that day.

The 32 statements for which consensus could not be achieved indicate differences between
therapists and services in therapy delive@®f particular note is the lack of consensus regarding

whether people who need more than 45 minutes of daily therapy receive this.

Both the focus group and Delphi study identify issues with delivery of the guideline in ESD
services, including issues withe suitability of the guideline in ESD and issues with delivering 45

minutes of daily therapy in ESD.

7.3  Discussion of findings

The findings of this programme of research are discussed in relation to four themes:

Evidence for the 45 minute guideline

Sorme people with stroke are unsuitable for 45 minutes of daily therapy

Some services are unable to deliver 45 minutes of daily therapy

Is the 45 minute guideline fit for purpose?
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7.3.1 BEvidence for the 45 minute guideline

Findings from the Cochrane review questtbe evidence base for the guideline.

The RCP guidelines acknowledge that the 45 minute guideline is based on expert consensus.
However, they state that this consensus is based on the evidence that more therapy improves
outcomes after stroke, quoting stlies byKwakkel et al. (2004land Lohse et al. (2014)
(Intercollegiate Stroke Working Party 201@he Cochrane review found no evidence of an effect
for more therapy on measures that are likely to be meaningful to a person with stroke, such as
ADLs and activity measures of thgper and lower limb. The difference between the Cochrane
review and these other systematic reviews with mataalyses is that the Cochrane review only
included studies that compared different amounts of the same type of therapy. Ba#kkel et

al. (2004bpandLohse et al. (2014icluded studies where groups that received more therapy also
received a different type of therapy and studies that compare intervention to no intervention.
Lohse et al. (2014hcluded 34 studies in their metanalysis, 10 of which compared Constraint
induced movement therapy (CIMT) to a control inveention that did not include CIMT. CIMT (and
modified versions of CIMT) are considered the most effective treatment for upper limb weakness
after a stroke, involving up to 6 hours of tasrecific practice per day and constraint of the
affected upper linb for 90% of waking hou&wakkel et al. 2015)The difference between CIMT

and conventional rehabilitation goes beyond the time spent in rehabilitation.

The Cochrane review found an effect favouring additional time spent in rehabilitation for ADLs
and activity measures of the upper limb when a threshold for amount of therapy is crossed. This
indicates that therasa minimum amount of therapy that a pensagequires after a stroke to

effect positive change in their functional ability. Owing to limitations in the information provided
by studies, this minimum amount could not be established in the Cochrane review. Systematic
reviews with statistical analysundertaken bXwakkel et al. (2004i@nd Schneider et al. (2016)
adzLILI2 NI GKS / 20KNYySQa FAYRAY3I (GKFdG F GKNBaAaK2t R yS!
therapy to be beneficial. Neither study provided specific evidencefime this threshold

amount, as their findings were relative between experimental and control groups. A further study
by Lohse et al(2014)used metaregression to explore the effect of scheduled therapy time on
outcomes. This study found a positive dassponse relationship between time schedufed

therapy and improvements in function measures without a minimum threshold requirement,

contrary to the Cochrane review findindgéwakkel et al. (2004tand Schneider et al. (2016)The
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difference in findings may be due to the statistical methods employed and the study inclusion
criteria, which did not control the type of therapy. These findings suggest there is a minimum
amount of therapy required to effect a positive change, but this amount has not yet been

established.

A Cochrane review undertaken Byllock et al. (2014axamined physical rehabilitation

approaches to recover function and mobility following stroke. Their study included sensitivity
analyses, which grouped studies that provided a similar amount of therapy (the number of
minutes pe day and days per week on which therapy was provided). They found that an amount
of 30-60 minutes per day, five to seven days per week of physical rehabilitation, resulted in
significant improvements in functional recovery when compared to no intervantat that

more therapy may occasion greater improvements. This finding seemingly supports the
recommendation for a minimum of 45 minutes of daily therapy. However, the authors stressed
that there was substantial heterogeneity between studies and caichs about the amount of

rehabilitation were not robust.

There are alternativesto atim@ 8 SR NBO2YYSYyRI(GA2y F2NJ AyONSI
stroke. Task difficultisl y St SYSy (i 2 fHayivddSeNdl. R0B1)BHdRng tBaDtasks

are at an optimal level of challenge (neither too easy nor too difficult) supports recovery after
stroke, but identifying the right level of challenge for an individual may be compli¢Btabbck et

al. 2014c; Woodbury et al. 2016ptudies have shown that an increased number of practice
repetitions have a beneficial effect on outcomgtsieh et al. 2012; French et al. 2016; Abdullahi
2018) although the required number of repetitionsuisknown(French et al. 2016)Other

studies have useHleart rate reserve (HRR) as a measurthefcardiovascular intensitin stroke
rehabilitation, demonstrating that increased cardiovascular intensity results in better outcomes
(Outermans et al. 2010; Hornby et al. 201&) a recent stdy, Klassen et al. (202@ompared a

dziadzl £ OF NB INRYABYAXNKE @ PRKREKWSNKFI G aLISyd aAy
rehabilitation, but the higher intensitygroupachieved almost 4 times the amount of practice
repetitionsandd LISy & Y2 NB GKIyYy (G6A0S |a YdzOKOWHRRS AY
The findings oKlassen et al. (202@)dicatethat time spent in rehabilitation is not the most

influential variable and, therefore, is not a good proxy for rehabilitation intensity.
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7.3.2 Some people with stroke are unsuitable for 45 mirad of daily therapy

Participants in the focus groups and the Delphi study identify that the 45 minute guideline is

dzyadzZA GF 6t S F2NJ 42YS LIS2L)X S F2tt26Ay3 aiNR|So {2YS
fluctuates; they may be suitable for a minimum of 45 minutes of the@mpgome days, but not

five days per week (the current audited standard). They may tolerate some therapy, but not 45

minutes, even when split into shorter sessions. According to the Delphi study, the latter may be

particularly relevant if they have multif S G KSNJ LIASa Ay @d2f OSR® wSlazya ¥F2
include being medically unwell, the effects of their stroke (e.g. impaired attention, fatigue, high

level of care needs) and an inability to tolerate 45 minutes of daily therapy. Additionally, th

focus groups and Delphi study provide evidence that the 45 minute guideline may not be suitable

for people receiving ESD services. Some people do not want therapy at home, as they feel it
AYGSNFSNBa ¢gAGK GKSY W3S (ngkliiically appropsidtel K G KSANI t ATSQS

The Delphi study explored additional reasons why a person may be unsuitable for the 45 minutes

guideline, but these additional reasons did not reach thegeéned 75% level of consensus.

Therefore, these areas remain aigbous, with some therapists believing they may affect a

LISNBE2Y Q4 adaAadloAfAGe FT2NJI GKS np YAydziS FIdzARSEAYSS |
effect of the person being fully dependent on care prior to their stroke, how the absence of

identified goals affects delivery of the 45 minute guideline and the effect of low mood, anxiety,

behavioural issues and cognitive impairment on delivery of the 45 minute guideline. Potential

explanations for the lack of consensus in the Delphi study relatéige suitability of the guideline

Oy 68 AYTSNNBR FTNRY LINIAOALI y(iaQ NBflIGSR 02YYSyii:
availability of resources (e.g., behavioural issues may impact therapy less if there is access to a

psychologist to provide supportith a behavioural management plan). However, comments

indicate that the lack of consensus is predominantly caused by different therapists adopting a

different course of action. Additionally, the focus groups identified contextual factors, such as

organistional politics, that may affect guideline delivery that could differ between services. This

suggests a lack of consistency between therapists and services regarding the criteria used to judge

whether someone is appropriate for the 45 minute guideline.

As discussed in the focus group and Delphi study papers, other research identifies radasen

factors that may limit delivery of rehabilitation following stroke. These include medical issues
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(Otterman et al. 2012; Taylor et al. 2015; Clarke et al. 2048yue(Taylor et al. 2015; Clarke et

al. 2018) cognitive impairmen{Skidmore et al. 2010; Hakkennes et al. 2011; Taylor et al. 2015)
tolerance of therapyFdey et al. 2012a; Clarke et al. 20,18)nsent to therapyFoley et al. 2012a;
McGlinchey and Davenport 201%re-stroke function(Hakkennes et al. 2011; Gittinsadt 2020)
post-stroke function(Skidmore et al. 2010; Hakkennes et al. 20higod(Skidmore et al. 2010)

and motivation(McGlinchey and Davenport 2015; Tayloretal. 2®15) b2 Gl 6f @ ¥ & 0 dzR
distinguish between people being unsuitable for any therapy and variable suitability for therapy,
where the person may be abletodn@dS 6A 1K GKSNI LR 2yS RI& o6&
suitability for the guideline is not the only reason why it may not be delivered. How@iténs

et al. (D20)examined SSNAP data using multilevel migfects regression models and found

that factors related to the person had the most significant influence on the amount of therapy

received.

The wording of the guideline identifies that 45 minutes of daily therapy is not suitable for
SOGSNE2Yy SO LG adrdisSa dGKIFIG GKS 3JIdzZARSEAYS | LILX
LI NODAOALI GAYy3 YR AK2gAy 3 Yedcaldghiie Stioke 0 Sy STA G
Working Party 2016 p.28 ¢ KSNBF2NB>X GKSNI LA ada o6K2 R2yQf
of therapy to those who are unsuitable are working within the guideline. However, despite

the guideline stating it should only be provided to people who are willing, capable and will

beneit, the SSNAP audit collects data about the amount of therapy delivered for all people

who receive any therapy after stroke (beyond assessment only). In other words, the SSNAP

audit assumes that those who are suitable for any therapy are suitable foriri&es of

therapy, five days per week. The focus groups and Delphi study found that this is not the

case.
¢CKS {{b!t IdzRAG A& GKS 2yfte YSIadiNBYSyd 27F i
sensitivity required to measure achievement of the guidefior those whose suitability for

therapy fluctuates or is below 45 minutes of daily rehabilitation. Therefore, it does not

accurately capture the achievement of the 45 minute guideline

7.3.3 Some services are unable to deliver 45 minutes of daily therapy

183



Chapter 7

SHAP data reports that, in inpatient services, the 45 minute guideline is achieved for 34% and

37% of people for Physiotherapy and Occupational Therapy, respedBadiglla et al. 2021)

Thesefigures exclude those people who were not suitable for therapy at any point during their
admission.Therefore, some lack of achievement is attributed to people whose suitability for

therapy is fluctuation (i.e., they are suitable for some therapy butaustsistently suitable for 45

minutes of therapy every dayHowever, findings from the focus groups and Delphi study identify

AdadzSa oAGK aGNRB1S ASNBAOSAQ FoAfAGe G2 RSEADOSNI (K
availability (intermsoff KSNJ LIAaGaQ GAYS0UZ yR a2YS NBtIFGS G2 GKS

Achievement of the 45 minute guideline is limited by inadequate staffindnyperacute and

acute settings, large caseloads compound this issue. According to the focus groups, caseloads

fldzOG dzl G S 2 dzli a A RS 2 the Delight dilibyl, dhedeiwas@8%O ag r¢einiiR flaidk o

2F GKSNX LR adGFFFx Oy o6S I NBlFazy gKeé . AaGNR1S adzNg
Focus groups found that staff sickness and time taken irofieeeekend working negatively

impacted therapy delivery. These findings are echoed in other studies of delivery of the 45

minute guideline; the number of staff affects the amount of therapy delivéfeldrke et al. 2018;

Gittins et al. 2020)

The data available does not provide information about whether teams are adequately staffed to
deliver the 45 minute guidelineThe RCP guidelines for stroke provide recommendations for the
number of Physiotherapy and Occupational Therapy staff requiretyfperacute and acute

stroke beds (see tabl&?), and the SSNAP acute organisational audit provided data for the median
number of wholetime equivalent (WTE) Physiotherapy and Occupational Therapy staff in stroke

units across England, Wales and Northern Irelzee tablel3).

Tablel2 Royal College of Physicians recommended staffing levels (WTB peds)

Physiotherapy Occupational Therapy
Hyperacute 1.46 1.36
Acute 1.68 1.62

Figures based on&ay service deliverfintercollegiate Stroke Working Party 2016)
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Tablel3Reported Median (IQR) staffing les€WTE per 10 beds)

Physiotherapy Occupational Therapy
Qualified 1.4 (1.1¢1.7) 1.3(1.0¢ 1.6)
Support worker 0.5 (0.3¢ 0.6) 0.4 (0.3¢ 0.6)

Based omreported service delivery with services providing therapy either 5, 6 or 7 days per week

(Intercollegiate Stroke Working Party 2019)

Due to the differences between the presentation of the recommendations (split into Hyperacute
and acute beds, based orday service provision) and the presentatiorstdffing levels

(reported by services as part of the SSNAP acute organisational audit and split into qualified and
support staff), it is not possible to draw clear conclusions regarding the adequacy of therapy
staffing for guideline delivery. Additionglliy is not certain if recommended staffing levels are

modelled to deliver 45 minutes of daily therapy as a target or a recommended minimum

In addition to resource availability, delivery of the 45 minute guideline is liniygdsues related

to the organisation of care. In the Delphi study, there was consensus agreement that, in the acute
setting, new patient assessments and patient discharges may take priority over the delivery of the
45 minute guideline. There was also consensus that people bdirg G#f the ward for medical
investigations can limit therapy delivery and that Rpatient contact activities (such as

paperwork) may impact guideline achievement. Comparing four European rehabilitation centres,
De Wit et al. (2005pund that the UK centre had the most time available from therapists yet
delivered the least amount of therapy to people pastoke. They noted that therapists in the UK
spent nore time in legally required administrative tasks, which resulted in less time available for
face to face therapy. In their studgarke et al. (20183entified that therapists spent significant

time in nontpatient contact activities. They found that stroke units that reduced the number of
staff members that attended handover delivered more therappjrey also observed that shared
patient timetables resulted in an increased likelihood that people were ready for therapy,
NEBRdAzOSR GKSNI LA A&l O2YLISGAGAZ2Y F2NJ LIS2L) SaQ
findings suggest there are actions thaetapy teams can take to optimise time available for

therapy delivery.
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The focus groups and Delphi study identified specific issues with the delivery of the guideline in
ESD services. Focus groups identified that people in ESD often only receii@tqe day, even

if they have more than one therapy involved, and in the Delphi study, there was consensus that it
is challenging to return to people a second time in a day if they are unable to tolerate 45 minutes
of therapy in one session. There wésoaconsensus that some people with stroke are discharged
from ESD when they would still benefit from the 45 minute guideline due to the-firmged

nature of ESD services. ESD services should be capable of delivering rehabilitation at the
equivalent inensity to inpatient stroke services; however, people receiving ESD services receive

less therapy than people receiving inpatient servi(igshalla et al. 2021)

7.3.4 Isthe 45 minute guidelindit for purpose?

This section addresses tltgrd research questiogonsidering, not only the guideline itself, but
also the measurement of its achievement, via the SSNAP aDhipter two of this thesis

included an evidencbased summary of the role of clinical guidelines in healthcare. Here,
consideration is given thow the findings of this current programme of research and those of
other research studies provide evidence for how well the 45 minute guideline fulfils the role of a

clinical guidelinend the effect of the audit of this guideline via SSNAP.

The literature identifies a benefit of clinical guidelines is enhanced quality o{Eader et al.
1999; Woolf et al. 1999; Scalzitti 2001; Twaddle 2005; National Institute for Health and Care
Excellence 2014)SSNAP data demonstrates that achievement of the guideline had improved
from when ongoing measurement commenced (in 2013) until nowfigeee 15 (Royal College of
Physicians 2021)
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% Guidline achievement

APR 2013-MAR 2014  APR 2014-MAR 2015 APR2015-MAR 2016  APR 2016-MAR2017 APR2017-MAR 2018  APR 2018-MAR 2019  APR 2019-MAR 2020

Annual reported results

==@==0ccupational Therapy Physiotherapy

Figurel5If applicable, patients receiving the equivalent of atsied45 minutes, five days a week

(at this team) of physiotherapy and Occupational Therapy

This graph shows the achievement of the guideline for both Occupational Therapy and
Physiotherapy from 2013 to 2020. It demonstrates that guideline achievementrasta

doubled in that time, but also that the greatest improvements were between 2013/14 and
2014/15, with further progress slowing over time. Potentially, there is limited scope for further
improvement in guideline achievement within the current guideland resources. Despite this
increased achievement of thguideline, there is no evidence regarding the effect this has had on
outcomes for people with strokeas there is no parallel measure of qualitytedrapy, nor
measuref functionaloutcomes, sah as the Barthdhdex Findings from the Cochrane review
show that alarge amount of additional rehabilitation is required to improve outcoptbsrefore,
whilst increased achievement of the 45 minute guideline indicates a change in process)dt

be assumed that this has resulted in an improvement in the outcomes that are important to

people with stroke.

Despite the proliferation of clinical guidelines in healthcahere is a knowledge gap regarding

the effect of guidelines oalinicalpractice(Kredo et al. 2016)with some authors arguing that

Of AYAOIf 3FdzZA RSt Ay Sa R2y QiKrgds @ 8.2616; Bildassari BT R
It is acknowledged that part of the reason for this, is that guidelines tend to focus on quantitative

measures (such as time spent it therapy), which may not align with the outcomes éhatcet
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valuable to peopléBaldassari 2017)Other authors give examples of clinical guidelines that have
demonstrated improved outcomes, but acknowledge that improvement depends on the quality of
the recommendations and successful implentation (Barth et al 2016; Murad 2017) This

suggests that thability of clinical guidelines to improve outcomes depends on a variety of
factors, including the measurement of meaningful outcomes, successful implementation and

recommendations based on high quality clinical evidence.

Clinical guidelines reduce un@eptable variability in practicéoth locally and nationallfCdana

et al. 1999; Woolf et al. 1999; Broughton and Rathbone 200k Delphi study found that 32

statements could not achieve consensus. This considerable lack of congattisates that

significant variability remains in clinical practice, despite this guideline liripigcefor 13 years

(Intercollegiate Stroke Working Party 2008)le most recently published Annual Stroke report

acknowledges ongoing variation in rehabilitation delivery in inpatient and community settings,

identifying this as a priority for improveme(Bahallaet al. 2021) It is unclear why inconsistency

remains, but the findings from the Delphi study suggest that it could be related to variations in

GKSNI LIA&AG&aQ 2dzRISYSyld 2F 3TFdZARSEAYS adzidGroAfAde F2N
structural/organisational diffeences between services. It is possible that inconsistency is present

in the delivery of stroke rehabilitation in areas that achieved consensus. For example, there was a
O2yaSyadz | 3NB A tdapyisessignatiayvendiif khe siroké surviveris

G2t SN GAy3 GKS GKSNI LR AyLlzié o | 26 SOSNE AlG o1 a 0S¢

whether all therapists judgtherapytolerance in the same way.

Guidelines should be based on the best available evidence, supplemented with expeshopini
and formal consensus as requirésicalzitti 2001; Twaddle 2005; National Institute for Health and
Care Excellence 2014)hey should provide a rating of the quality of evidence (for example
Grading of Recommendations, Assessment, Development and Eval(GR&D)H Grade
WorkingGroup 2004), so clinicians are aware of the strength of the recommendatidie RCP
guidelineg(Intercollegiate Stroke Working Party 20 H&knowledges that the specific
recommendation for 45 minutes of daily therapy is derived fromkiray party consensus, based
on evidence that more therapy improves recovery after str@kéerencingLohse et al. (2014)

and Kwakkel et al. (2004h) This was not the finding of the Cochrane review undertaken as part

2T GKAA LINPINFIYYS 2F NBASI NDKI sinplificiin oftieedzy R i K I WY

[atN

effect of time spent in rehabilitation on outcomes. The difference between the findings of the

Cochrane review and the systematic reviews with raatalyses referenced in the RCP guidelines
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is that the Cochrane review only includdaddies that control for the type of therapy when
comparing more with less. This suggests that the consensus of the Intercollegiate Stroke Working

Party is not based on strong evideneefact thatis not acknowledged viaquality rating.

It is important to ensure that the recommendations given in clinical guidelines are correct, as
incorrect guidelines can lead to ineffective pract{gdoolf et al. 1999) It is possible that,

considering the absence of clear evidence, a recommemdaimumof 45 minutes of daily

therapy is a reasonable guideline. However, findings from the focus groups suggdbetiesdre
Ayaildl yoOSa ¢KSNB GKS FdzARStAYS A& ARSYUGUATFTASR
within services to provide mord. RRA G A 2y f & 3 (Fr&ke suSivotsIiwho wauld I § S
benefit from more than 45 minutes of theragper-RI @8 2 gAff NBOSA GBS AiGé¢ R
with only 27% of participants agreeinés a result, people requiring more than 45 minutes per

day of therapy may be receiving ineffective treatment. This relates to another potential
disadvantage thatdggA RSt Ay Sa OFly tAYAU Of AYAOAlIYyaQ | oAf
reasoning skillgHurwitz 1999; Broughton and Rathbone 200Dne focus group participant

indicated that there are occasions when they provide 45 minutes of therapy to a person, as the
guideline states they should; however, it is their belief that anothenson would achieve more

benefit from that therapy time in addition to the time they have already received.

Guidelines adherence (or lack thereof) can expose healthcare professionals to the appraisal of
managergWoolf et al. 1993p LYRSSRZ Ay F20dza 3INRdAzLIAZ G KSN
their performance in relation to the 45 minute guideline. Ty be problematic if
2NBFyAalGA2Y Il A&dadzSa 2dziaiRS GKSNILAaGaQ 02
staff is a reason for nedelivery of the guideline that reached consensus in the Delphi study; this

Ada y20 dzyRSNIJ.GKSNI LA AaGaQ O2y GNPt

The SSNAP audit measures and reports the achievement of the 45 minute guideldit.

the process of reviewing clinical performance against recognised stan(feog®t al. 2020)

is e of the seven pillars of clinical governarfcanb et al. 2017and isseen as necessary to

stimulate quality improvemenfFung et al. 2008; Stewart et al. 2016; Foy et al. 2020)

Indeed, therapists in the focus groups felt SSNAP was beneficial, as it raises the profile of the

45 minute guideline. HoweveRflueger (2015)dentified that measurement can result in
GIFYAY3 FOUADGAGASEAE O0LD HOZX GKSNBE LINF OGAOS A
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benefits to service users. Forample,Clarke et al. (2018)entified routine joint working

between therapists of different disciplines so that both disciplines could record therapy

minutes for the audit. This did not increase the amount of time a perdtmanstroke was

active during the day. In the Delphi study, 65% of participants agreed that their organisation

had changed since the publication of the guideline to improve the achievement of 45

minutes of therapy, however, due to limitations of the meth the nature of the change was

y20 SaidlofArakKSR® Ly (GKS T20dza 3INRdzAS GKSNY LA AGaA 7
{{b!té OADPSPT (GKSANI GKSNI LR GAYS gl a y2 t2y3ASNI Syi:-
their therapy goals, a practicéat is at odds with the SSNAP guidelines (ref SSNAP

AdA RSt Ay Sao | yR |y S ETherelafe Sthegissues idektifidd With fiudlit 1 OG A A (& Qo
for quality improvement. Indeed, althoudgtung et al. (2008ylentified that audit stimulates

change in practice, it is not clear if it makes care more effeci®fueger (2015)in their

discussion paper examining the effects of accounting for quality ifiethtihat measuring for

guality may not be as simple as assumed. Based on a review of literature, they identified

that the style of measurement effects outcomes and, potentially audit creates the

phenomenon it pertains to measuréndeed, in relation tdhe SSNAP audit of the 45 minute

guideline,Taylor et al. (201&pund that measurement varied between different stroke units,

and that few therapists associated the data collection with improving quality of care, but

with pleasing commissionerd.iteratureidentifiesthat audit requires robust, evidendeased

guidelineg(Stewart et al. 2016; Fast al. 2020) but that such measures of quality can be

difficult to define(Pflueger 2015) This is an issue for the 45 minute guideline which, as

stated previously, is based on consessas opposed to robust evidence. This may account

T2NJ 42YS GKSNILMAaAGaQ 60StAST Gualitybftferagy! t NBadzZ G6a R2

delivery, either locally or nationallyTaylor et al. 2018)

As identified in chapter 2, guidelines should not be used to mandate prgttioavitz 1999)

potentially, the SSNAP audit of the guideline causes it to appear a mandate, contributing to

GKS FTAYRAYI Ay GKS FT20dza 3INRdzZLI KFG np YAydzisSa 27F
minimum. This is partidarly problematic, as, identified earlier in this chapter, the SSNAP

audit does not accurately capture the achievement of the 45 minute guideline, as it does not

accountfor those whose suitability for the guideline fluctuates. Therefore, the SSNAP audit

may cause therapists to aim to achieve the guideline when it is inappropriate. In the focus

groups, one therapist reported that they aim to achieve the guideline for people whose

therapy benefit is questionable, at the expense of delivering additionahfheto a person

whose therapy benefit is clear.
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The 45 minute guideline is simple to understand and measure. Indeed, the reasons for choosing a
time-based measure of therapy intensity may be its ease of measurement and applicability to
physical, cogitive and functional rehabilitationAdditionally, due to its parallels with the notions

2F WR2aSQ> AlG FfA3dya gAGK GKS YSRAOHdwvevat2 RSt =
Occupational Therapy and Physiotherapy following stroke have be@rOddh 6 SR a | a.
(Ballinger et al. 1999ith contents that are variable and difficult to characterfBeJong et al.

2005) They & complex interventions, which, arguably, should not be governed by simple rules.
Woolf et al. (199%identified that some guidelines do not do justice to the complex decisions that
health care professionals must make. In this programme of research, the focus group data found
that multiple, interwoven factors affect the delivery of the 45 minute guideline, and the 32
statements in the Delphi study, which could not achieve consensus, are further evidence of
complexity. Linked to this complexity is the issue that time sperghabilitation is only one

FAaLIS Ol 2F WIKSNI LR AyidSyarieQr gKAOK Yle& AyT
previously, the number of repetitions, relative task difficulty and physiological expended effort
required are important factors to cordgr when planning rehabilitation activities, yet the current
JdZA RSt AYS FT2NJ WGKSNI LR AyaSyairieQ 2yfe O2yaai
recommendations for the number of repetitions, appropriate task difficulty and physiological

effort are the difficulty in measuring these aspects and, in the case of repetitions/physiological

effort, their lack of applicability to all types of rehabilitation activity.

In summary, there is evidence that the 45 minute guideline and its measurement via the SSNAP
audit are not ideally fit for purpose. The guideline has increased the amount of therapy that
people receive, but this increase appears to be reaching a platesaddition,there is no

evidence it has improvetthe quality of therapyfor people with strokeas the measurement of

time spent in therapy relates only to the process of rehabilitation, not the outconiEsspite 13

years since its first publication (dright years since measurement commenced), significant
variation in the amount of therapy delivered remains in clinical practice. The guideline is based
on weak evidence, and people who would benefit from more than 45 minutes of daily therapy
may not reeive it. It only considers time spent in therapy when literature shows that other
StSYSyita 2F WGKSNILR AydSyariaeQ Yrea 68 Y2NB
2F (GKS 3JdZARSEAYS @Al GKS {{b!t BHRA{§® I DizROA
which increase guideline achievement but may not benefit people with strbkeasurement of

guideline achievement positions the guideline as a mandate, as opposed to a recommendation,

191



Chapter 7

and there is evidence that this leads to therap®t§ St A y 3 W2 dzR IrfpBr@ntyjthe Y I y I I SNE @
audit does not accurately record the achievement of the guideline, as it cannot accommodate

people whose suitability for therapy is variable or below the 45 minute threshold. These issues

cumulatively suggst that the guideline and its measurement via the SSNAP audit may not be fit

for purposeand, potentially,a different therapybased guideline should be considered.

The above analysis is based on the purpose of clinical guidaliesudit asdefined in

literature. Plausibly, the 45 minute guideline may be fulfilling purposes that are not defined in

f AGSNY GdzNBd®  t F NIAOALI YGAa Ay GKS T20dza IANRdzLIA NB LRI
Additionally, they identified that the guideli@ presencdelps justify the number of therapists

they have. Potentially, the 45 minute guideline has helped protect stroke therapy services from

the austerity measures, which the NHS has been subject to since(2ppeby et al. 2014) This

would have a consequential benefit for people with stroléis calls into question the purpose of

this guideline. Is it to improve the quality of therapy for pedjoldowing stroke (as literature

would suggest), osiit to raise the profile of therapy within medicalsd stroke services and

provide protection from service cuts?

7.4  The impact of the researcher on this research

Accounting for the role of the researcher is an important marker of quality in researim@@a
2006). In the discussion of the findings of this programme of work, | consider it important to

reflect on the roles, values and beliefs that | brought to this research project.

As acknowledged in chapter one, the motivation for this research stednfrom my experience

as an Occupational Therapist, working in inpatient/acute stroke care. In 2008, the year the 45
minute guideline was introduced, | commenced a role as a band 7 (advanced) Occupational
Therapist. The guideline did not align with guactice at the time, which involved classifying
people as being either a high, medium or low priority for rehabilitation, and providing an amount
of rehabilitation accordingly. Introduction of the guideline prompted much discussion with my
peers; where Bd 45 minutes come from? Why was it considered important? Was 45 minutes
per day better than a similar total amount of therapy, provided over fewer days? Did this
challenge the notion of therapists as autonomous practitioners? | wasusbig sceptial.

However, my clinical practice did not change, at least initially. My scepticism arose from the
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belief that, surely the content of therapy must matter toMuch time spent in poor quality

therapy was unlikely to be beneficial, yet the guideline gmilyvided a timebased

recommendation.¢ KS 3JIdzZA RSt AYyS Ffaz2 OKIffSyaSR (KS LI
therapy, by suggesting that all people appropriate for therapy should receive a minimum of 45

minutes. | wanted to understand the evidence thahderpinnedthe guideline.

I was involved in changes to practice, in relation to achievement of the guideline, when auditing

of the guideline commenced. This was initially a-offeaudit, in 2010 and becamaangoing
FdzZRAG G GKS SYR 2F HAMHO® L FSt4 GKIFIG GKS vy
achievemeniwhich is how many of my therapy colleagues felt about audits of therapy) resulted

in changedo practice, in ordeto increaseguideline adlerence. For example, groupwork

commenced in order to see more people within the same time.addition, considerable time

was taken to setp processes for recording the amount of time therapists spent with people and
ongoing administration to maintaithese records. At the time | questioned if this was the right

thing to be doing; if we were using our resources in a way that would benefit people, or if we

were simply making these changes to achieve the guideline.

Achangein my thinking about thguideline occurred at a similar time to the commencement on
0KS 2y32Ay3 {{b!t FdzRAGD Ly al NOK HAMHZI L
O2yaSyadza YSSGAy3Ies || 22AyG YSSGAy3 o0SiGeSSy
Stroke Resarch Network, hosted by the Royal College of Physicians. At this event, it was
acknowledged that the 45 minute guideline was not based on robust evidence, but was
O2yaARSNBR I WLINI OGAOFf IyR NBlFazylof S 3IdzAR
better. The aim of introducing such a guideline, was to improve the quality of rehabilitation; to
encourage therapists to think differently about how they deliver therapy. | felt more comfortable
with the guideline following this explanation, but wagrious ifmosttherapists understood this

ydzZl yOST 2NJ AT GKSNILA&GA NBIFINRSR (GKS 3IdzA RSt

In 2013, | commenced a new role, as a Trainee Consultant Practitioner, with Health Education
England.Inthis role, | was funded to commence a Dmrette. | decided to undertake a piece of
research about the 45 minute guideline. | wanted to establish if it was the right thing to be doing
for people with stroke, if it improved their recovery and supported the delivery of rehabilitation.

These broadjuestions spurred me to look at more specific questions about the 45 minute
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guideline. When reviewing the referred evidence for the 45 minute guideline, | began to question
GKSOUKSNI GKS fAGSNY Gdz2NB | g At ot S afdaedapg M8 SR G KS
discussed in chapter two, | noted that the systematic reviews with raetlyses investigag the

effect of time spent in rehabilitation, included studies that varied in the content of rehabilitation,

as well as the amount of time spent. 6 St AS@SR GKIFIG GKA&a OFftfSR GKS
guestion, and was interested to explore further. Thanks to the 2010 National Sentinel Stroke

Audit, | knew the guideline was not walthieved. | was curious to know what that was; based on

my own clinical experience, | suspected that this was in part related to the suitability of the

guideline for some people after stroke and resource availability.

In 2014, whilst working on my doctorate, | commenced a role leading a Stroke ESD 3&fhilse.
in post, | supported the team to embark on data collection for the SSNAP audit. | was interested
Ay GKS RAaOdzaaAizya (UKSNILAada KFERI NBIFNRAYy3I |

LIS NZX

YR GKS O2yOSN¥ya (KI@ RBLBYyB3yziiR ¥V SKES2LESASHUDAO!

needed to start to manage their own rehabilitation, due to the limitations of service delivery. |
was interested that, although the guideline stated therapy should contfouas long as people

are benefittingfrom it, service provision did not enable this.

Whilst | have predominantly focused on my thoughts, values and beliefs as | commenced this
research, it is also interesting to consider how these changed, over the seven years that | was
undertaking thé research project. In 2015, | returned to the acute stroke unit, which | had left in
early 2013, into the role of unit lead (predominantly leading the ward and the nursing staff). |
was interested to observe how much therapy input appeared to havegdtanIn addition to the
ongoinggroupwork, | noted that more junior therapists, particularly, referred to the 45 minute
guideline, not only as an undisputable requirement, but also as a target; it appeared that efforts

to deliver therapy beyond 45 minutgger-day were limited. It was around this time too, that |

undertooka éPeople, Politics and PracticBontextialising Healthcare Reseaéich Y2 Rdzt S | & LJ

of my doctorate. This deepened my thinking about the guideline significantly. | moved from

NJi

consiBNAY3I AT G(KS FdZARSEAYS gFa WNRAIKGQT (2 O2yaiRSNX

JdZARSEAYS oO0FyR AGQa FdzZRAGAY3A @Al {{b!t0X HKAOK
protecting therapy services, and reducing variability in practiiee 45 minute guideline aligns

with a medical modein which therapyis not a goodfit. Do we need the guideline to bettedign

therapy with a medical model, or do we need to advocate thé guideline (or potentially

guidelines in general) doemot fit with the complexities of rehabilitation after stroke?
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7.5  Strengths and limitations

Each of the three papers presents considers strengths and limitations. Herein a summary is

presented, as well as considering the strengths and limitations of the anoge of research.

A strength of the Cochrane review is that it only included studies that compared different
amounts of the same type of therapy. To our knowledge, no other systematic review with meta
analysis has examined the effect of time spentehabilitation in this way, and therefore, we are
confident in the relevance of the findings. A limitation of the Cochrane review is the low level of
certainty of the findings, predominantly due to the risk of bias in included studies and the high
probabiity of publication bias. The predicted direction of both these biases would be towards the
null hypothesis. A further limitation of the Cochrane review is that it was impossible to determine
how much total rehabilitation participants received. Sixteéthe 21 studies included, the
F'Y2dzyd 27F Wdza dzk f -in@ivedidfwas idPdesariRes. RCohsaquently, Gn2
Cochrane review was not able to analyse the effect of the total amount of rehabilitation to
investigate whether there is a minimum annat of rehabilitation required, below which there is

no benefit of therapy.

A strength of the focus groups and Delphidiesis thattheyS E YA Yy S (i KSNhidish &4 (4 Q
important, as it is therapists who make decisions about the amouttierfipy to provide

Another strength is the staged design of this research element, with the focus groups informing
the subsequent Delphi study. This provided credibility to the findings of the Delphi.
Unfortunately, the Delphi study included fewer piaipants than planned. The final two rounds
included 29 and 26 participants, respectively when target recruitment was a minimum of 30. The
evolving pandemic may have impacted this outcome. The number of responses was particularly
low for statements thatvere experiencedependent and, therefore, answered by a minority of
participants. Whilst the Delphi study reports the consensus reasons fedelorery of the 45

minute guideline in clinical practice, it is unable to determine which reasons are most@om

and if guideline nordelivery is predominantly due to guideline unsuitability for the person or
service inability to deliver this amount of therapy. It was also unable to explore how contextual

factors impacted guideline delivery.
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To our knowledgethis study is the first to consider the 45 minute guideline beyond the inpatient
O2y G SEGO® ¢ KS 3AdzA RSt Ay S A aas loriglhi tHeyOdreanlliGg and2 LIS2 LJX S |
OF LI oftS 2F LINIAOALI GAY3I | YR &Klatercblgiate BtBoked dzNJ 6 f S

-

(@]
w
o

Working Party 2016 p.25)herefore it may be suitable for people receiving ESD. Achievement of

the 45 minute guideline is measured by ESD services but reported differently to inpatient services.

7.6 Recommendations for clinical practice, future guideline

development and future study

This programme of research has added to the evidence base for the 45 minute guideline and its
relevance to clinical practice. Recommendations for clinical practicet(egrapist and
organisation level) and future guideline development are herein presented. Unanswered

guestions concerning this topic remain, which informs recommendations for future research

7.6.1 Advice for Clinical Practice

The 45 minute guideline is a guideline; it should not be considered mandatory. It should not
replace evidencénformed clinical reasoning. The guideline for 45 minutes is based on research
evidence that suggests more therapy is better, and which our @oehiReview has shown to be

not entirely accurate. It is also based on consensus, the lowest quality form of evideraes

2003; InghanBroomfield 2016) Therapists are encouraged to be mindful that 45 minutes is the
minimum amount recommended, not a target that indicates therapy can stop once achieved. The
presented Cochraneeview indicates that a large amount of additional rehabilitation is required

to influence change in ADL outcomes, and therapists are encouraged to consider which people

would most benefit from a large amount of rehabilitation following stroke.

When planing interventions with people following stroke, therapists should consider other

St SySyia 2F GKSNI LR WAyGSyaArideqQr sKAOK YlIe& o6SySTAl
therapy is not the most important factqKlassen et al. 2020hus therapists should ensure time

spent in therapy is active, delivering an increased number of repetitions and undertaking tasks at

an appropriate level of difficulty to the peas.
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alylFr3aSNE ¢6AGKAY 2NBFYyAdldA2ya akKz2dzZ R y24 2dzR
the guideline alone. Evidence suggests that routines and procedures may optimise th€rapists
clinical time and should be incorporated into clinical prac{icirke et al. 2018)Beyond this,

however, reasons for guideline nachievement are likely due to factors beyorid$ i K S NI LJA :
control, such as suitability of the guideline for individuals and staffing limitations. Indeed,
managers and those in commissioning should ensure that services are adequately resourced to

deliver the recommended minimum amount of therapy.

7.6.2 Advice for future guideline developmers&ind measurement

It is believed that the Royal College of Physician Guidelines for Stroke will be reviewed in 2023.
Based on the findings of this programme of research and the research that has beevegkvie

during its undertaking, the following advice is offered regarding the 45 minute guideline:

Whilst the research evidence for the 45 minute guideline remains questionable, there are benefits
to having a guideline for a minimum amount of therapy. Then&fin the absence of an
evidencebased alternativepotentiallythe guideline for a minimum of 45 minutes of therapy

should remain, providing this remains the consensus of the intercollegiate stroke working party.
However, the guideline should emphastbat this is a minimum, and some people would benefit
from much more therapy following a stroke. This should be reflected in auditing guideline
achievement via SSNAP, with recognition to services that have delivered more than the 45
minutes of daily theaipy to those who would benefit from itAdditionally, SSNABhould be

adapted to allow therapiststh RSY G A F& 6KSy LIS2L) SQ& &dadgll oAf )
they have been suitable on one day, but not another). €bidgdresult in improvedalignment

between the guideline recommendations and the auditfurther suggested change to the audit

is the inclusion of an appropriate measure of therapy outcome, such as the Barthel Index, to aim

to capture outcomes that are more likely to be meanurigb the person with stroke.

¢KS FdZARSEAYS aK2dzZ R SyO2dzN} 3S GKSNILWA&adGa G2
are likely to have a beneficial effect, such as aiming for more practice repetitions and using tasks
that are an appropriategvel of difficulty for the person. It is acknowledged that both these

factors are challenging to measure, but encouraging an intention may be the first step to

incorporating an appropriate number of repetitions and appropriate task difficulty into clinica
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practice. Ideally, future guidelines will include a summary of the evidence for all elements that
contribute to rehabilitation intensity, not just time spenflongside this, the guideline should
provide a rating othe quality of evidence, such as GRABEade Working Group 200&%)

provide therapists with clarity regarding the strength of the recommendations.

The suitability of the guideline in ESD shiblobe considered and recommendations made explicit.

The presented research suggests specific issues with the delivery of the guideline in ESD and,
potentially, the guideline is not suitable for people receiving ESD services. The most recent SSNAP
report acknowledges that people undergoing rehabilitation in the community receive it for fewer
days than those in the hospital. Still, it should be comparable to inpatient sefBabslla et al.

2021) If the achievement of the 45 minute guideline in ESD is presented in a comparative format
to inpatient teams, commissioners of services may be more inclined to fund community services
appropriately to provide a comparable amount of rehabilitation. rélased amounts of

rehabilitation could be provided in the community via the use of telerehabilitation

7.6.3 Recommendations for future research

7.6.3.1 Determining appropriate therapy recommendations for people with stroke

This study has found that theis little evidence to suppom time-based guideline for therapy
following strokeand limitations to its implementation in clinical practic&herefore, a research
priority is to examine which theraplyased recommendationsould provide improved outcomes

to people with stroke and how the outcomes of these are best measured. This would require an
extensive and complex programme of research, which would include examination of other
aspects of therapy intensity (such as numbérepetition, physiological effort and appropriate

task challenge), as well as different therapy interventions. This aligns with the research priorities
of the The Stroke Priority Setting Partnership (2024hich identified the need to determine

which interventions best improve strength and fitness and promote recovgrgaple with

stroke. This work would need te supported byurther work to determine how to measure the
outcomes that are most meaningful to people with strokeis possible that such work could
conclude that use of clinical guidelines in deliveryheirapy to people with stroke is not
appropriate; that the complex nature of Occupational Therapy and Physiotherapy are

incompatible with the reductionist nature of clinical guidelines.
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7.6.3.2 Survey of therapists in practice

Regarding th@programme of research presented in this the$igure research is proposed to
move from the theoretical findings to practice by comparing the findings of the Delphi study to
clinical practice.This will fulfil two objectivesl. It will vdidate the reasonsvhy patients may not
receive 45 minutes of therapy2. It will providean understanding of the most common reasons
gKe | aiNR1S adz2NIAZ2N R2Sa 43 NihuRdi$herdp®iive dMBAS A @

week.

Anobservationalcrosssectional, prospective survey proposedNewell and Burnard 2011}

will describe current practice within a cressction of settings and therapist#\ purposive
sampleof Physiothergists and Occupational Therapists working vetioke survivors either as
inpatients or outpatientsvho are aware of the 45 minute guideline will be recruited. It will
include an even split of Occupational Therapists and Physiotherapists across baagsl 5, 6
Both inpatient and community settings will be represented. Therapistde invited to
participateviaspecialist interest groupsithin professional bodies (e.gollege of Occupational
Therapists Specialist SectioNeurological Practice, Asciation of Chartered Physiotherapists in
Neurology)and theiremploying organisationsAn invitation to participate will be sent to the
stroke units of all organisations participating in SSNAP for the attention of the lead Physiotherapy
and Occupationarherapist. Those interested in participating will be asked to contact the

researcher.

The data collection tool will be developed using the reasons why a stroke survivor may or may not
receive thed5 minutesof therapy generatd by the Delphi.Therapsts will be asked to reflect on

their caseload at the end of their shift, specifically considering those stroke survivors that did not
receive the recommended minimum of 45 minutes of therapy (this may include stroke survivors
that they have not seen atlahat day, hence the requirement to enter data at the end of shift).

They will then be asked to select the reason that best described why the individual treated did or
did not receive a minimum af5 minutesof therapy. Tisdata will be collectedisingan online

survey tool. There is no requirement to maintain a record of tineated stroke survivors for data
analysishowever, during data collection, a minimum amount of data will be collected on the

stroke survivorsfor example, monttof birth andpart of postcode) to avoidiuplication The

researcher will be in contact with the participants regularly, by prior agreement. This contact
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contact is to mairdin the momentum of data collection, remind participants of the process and
respond to any queries participants may have. The researcher will not be physically present

during data collection. It is anticipated that data collection will take three months.

The nontreatment of stroke survivors is sensitive information; thus, the anonymity of the treating
therapists and the stroke survivor will be maintained. Participants will be identified via a
participant identification number only, and stroke survisavill be identified by only the minimal

data described above. Ethical approval will be sought from the NHS Research Ethics Committee.

It is anticipated that the survey will generate statistical data regarding the main reasons why

stroke survivors di not receive the recommended amount of therapy.

7.6.3.3 Randomisedcontrolled trial to provide evidence fothe effect of time spent in

therapy

The Stroke Priority Setting Partnership (20@&ntify the need to detemine the optimal amount

of therapy to achieve the best outcome$oanswer this questiophighquality RCTs that are
adequately powered are required. Please figare 16 for the suggested PICO for such a study.

To test the efficacy of the 45 minute igeline in acute or sulacute stages, a control group could
receive the recommended 45 minute daily minimum amount of therapy, and an experimental
group could receive a total of 1,000 minutes more of the same therapy (based on the findings of
the Cochraneeview). The additional therapy would need to be presented as a recommended
minimum daily amount, which would be calculated based on the average length of stay in
rehabilitation between the inpatient and community services. Some of the interventiond beul
delivered remotely via telerehabilitation, provided this could be tailored to the individual's needs,
and the amount of time spent in rehabilitation could be accurately monitored. Outcomes would
include an economic evaluation to analyse whether thdiional investment in rehabilitation

was costeffective.
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wActivity level outcomes
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Figurel6 PICO for proposed RCT design

7.6.3.4 Secondary Analysis of Focus Group data

In addition to the data presented in this study, the focus groups gathered data reganging
impact that the 45 minute guideline has had on clinical practice. Analysis of this dataset was
beyond the scope of this study but could provide further evidence for the 45 minute guideline in

terms of clinical impact.
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Conclusions are presentewncerninghe questions this study addressed.

1. Does the evidence fdhe effect of time spent in rehabilitation support guideline

recommendations for therapy following stroke?

This research has identifigdat there isinsufficient evidence to recommend a specific minimum
amount (in terms of time) of therapy after stroke.httis alsof 2 dzy R (G KIF i WY2NB A &
oversimplificationconcerningd A YS a LISy d Ay (KSNJI LR Zlead debette | 2
outcomes. This suggedtsat the 45 minute guideline is based on expert consensus alone,

without solidunderpinring research evidence.

2. What factors determine whether someone receives the recommended minimum amount

of therapy?

There are issues with the suitability of the guideline in both ESDngadient services. For some
people who require therapy, 45 minugds too much; others can tolerate this amount on some
days but not on others. Therefore, suitability for therapy does not equate to suitability for the 45
minute guideline. For other people, 45 minutes of daily therapy is not enough; this study found

that people who require more than 45 minutes of daily therapy may not receive it.

Non-delivery of the guideline is not only due to its suitability but also due to lack of resources.
There is insufficient thergptime to deliver the recommended minimuamount of therapy,

partly due to the organisation of stroke care but also duétnamequatetherapy staffing.

3. Isthe 45 minute guideline fit for purpose?

Evidence suggests that the 45 minute guideline does not rakk#te requirements of a clinical
guideline, as described in published literature. However, therapists, stroke services, and
consequentlypeople with stroke may derive benefit from having a guideline for amount of
rehabilitation. In the absence of an evideAoased alternative, a minimuntd5 minutes of daily
rehabilitation seems reasonable. Nevertheless, a recommendation for time spent in therapy

alone is too simplistic; the guideline should acknowledge the importance of other aspects of
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Wi KSNIF LI Ay théniaberibfrapéitions drnd &ppropéate level of challenge.
Additionally, there are issues with the measurement of guideline achievement via SSNAP, which
does not accommodate fluctuating suitability of the guideline for some people and can be a
misdirected incentive. Thiresearch identifies that the 45 minute guideline and its measurement

via the SSNAP audit would bengefit frameview.

Further research is requirgd better understandhe effect of time spent in therapy on outcomes
after stroketo inform evidencebased guideline development and learn more about how it is

implemented and audited in clinical practice.
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Study ID Main purpose of paper Type of Paper No. participants & time since Quality of papers. Outcomes
stroke.
Schneider 2016 | To examine the effect of extra | Systematic Review with Total 954 (range 1@ 190) Analysed using PEDro (scored | Measures of activity, pooled fo
rehabilitation of the same Meta-Analysis /11) upper limb and lower limb

content on top of usual
rehabilitation

4 studies had >100 participants
(14 studies included) Mean score of 6.9

12 studies, participants were

Included investigation into the <6months posstroke. Range & 8

amount of extra rehabilitation
required to acleve beneficial

offect 2 studies participants were >6 | Not all studies described

monthspoststroke concealed allocation and
assessor blinding

Schneider 2014 Study Findings
Only analyseé results at immediate followap.

Found that additional therapy had a beneficial effect on UL and LL activity immediately after training.@\&5% CI 0.670.71) However, there was significant heterogeneity. T
was partially explained by the amouof extra practice.

Whensuba NB dzLJISR Ay G2 | aYlFtf oXmnmg:0 2N fFNBHS 6pmMnm>0 Ay ONE lase §raup (iokgdoledl nradtites)BForkhg |
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pooled studies of a large (>100%) increase, SMDOviEs 95% CIl 0.23 to 0.94

AROC curve of false versus true benefit indicated that at least an extra 240% rehabilitation is needed for significaatlikelithe amount of rehabilitation will improve activity ir
stroke survivors

Sehatzadeh To investigate if an increased | Systematic Review with| 542 total No assessment made of Upper Limb (ARAT)
2015 intensity of PT after stroke Meta-Analysis individual studies
results in better patient Range 3@ 109 Measures of Mobility
outcomes.

(8 studies included)

2 studies had >100 participants ADL (Barthel Index)

All participants were within 3
months of stroke (mean range 13

-71 days)

Sehatzadeh 201§ Study Findings

Greater amount of therapy lead to greater improvements in UL, as measured by the ARAT (findings febndi®®). The third study showed no significant difference, but the
difference in treatment time between the experimental and the control group was smaller.

No significant difference in measures of mobility found following an increased amount of théirafigds from one study)
No significant difference in ADL (as measured by the Barthel Index) following an increased amount of therapy (findingtutties) 4

Veerbeek 2011 | Aim was to investigate effect o] Systematic Review with| Total 725 (Range 17114) Analysed using PEDro (scored | Walking ability
augmented (i.e. additional Meta-Analysis /11)
minutes) loweflimb exercise

2 studies with >100 participants Comfortable walking speed
therapy on gait, gaitelated
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outcomes and basic and
extended ADL during the first €
months after stroke

(14 studies included)

In 13 of thestudies, participants
were in the first 2 months post

stroke (range <24 hours52 days).

In one study, participants were
6.39 months posstroke

Mean score of 6.5

Range &, 8

In 2 studies, assessors were N
blinded to treatment allocation,
only 5 undertook intention to
treat analysis, 3 did not describi
concealed allocation.

Maximum walking speed

Basic ADL (Barthel Index)

Extended ADL (?measure

Veerbeek 201% Study Findings
Walking abilityg favoured experimental (SMD 0.32, 95% CI @.01562)¢ moderate effect size
Comfortable walking speegifavoured experimental (SMD 0.22 95% CI @.0143)¢ small effect size
Maximum Walking Speeglborderline favoured exgrimental (SMD 0.34 95% CI 04)0.68)

Basic ADL (Barthel Indegihon-significant SES was found (SMD 0.11 959.12¢ 0.34)

Extended ADE, significant medium SES (SMD 0.54 95% ClcQ028B)

Galvin 2008

To examine the effects of
additional time in gercise
therapy. Reviews studies that
use different physical therapy
approaches, with outcomes at
the impairment and function
level.

Systematic Review with
Meta-Analysis

(20 studies included)

Totalc 1906
Range: 2%, 282

@ { G dzRA S partigipadtk

Studies were assessed for
potential sources of biasl3
were considered to be High risk
of bias, 7 low risk of bias.

Also analyzed using the PEDro
(/11)

Upper Extremity Measures

Lower Extremity Measures

ADLs (Barthel Index and NEAL
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Majority of studies were of Mean Score; 6.75
participants in the first 6 months
poststroke (19 studies). Range 8

Two papers had already been
excluded for having a PEDro
score of <5.

Galvin 200&; Study Findings
Upper Extremity Outcome MeasureResults of the ARAT, FL and the MI were pooled, all showing reignificant summary effect sizes for a greater amount of therapy.
Lower Extremity Outcome Measures: Results of thelLEMind walking speed were pooled. They showedsmgmificant summargffect sizes for a greater amount of therapy.

Activities of daily living: When measured using the Barthel, Pooled results showed a significant result in favour ohbnlddtment both immediately postreatment (SES 0.13 95
Cl1 0.01 0.25) and at 6nonth follow-up (SES 0.15 95% CI 0c@®26). When measured with the NEADL, no significant outcome was found at 6 months

Kwakkel 2004 | To examine the effects of Systematic Review with Total 2686 Methodological quality of ADL Outcomes
augmented treatment time by | Meta-Analysis included studies was assesse
reviewing studies evaluating th Range: 27 466 using a modified version of the Walking Speed
effects of intensity (in termsfo (20 studies included) assessment used by Kwakkel €
amount) of exercise therapy in al. 1997. Scored /14.

people with stroke on ADL, gai Mo {UdZRASA oAUK Dexterity

and dexterity. Range of scores wasld

16 of the studies were of
participants in the first 6 months
poststroke (all within the first 2
months poststroke)

Mean 6.9
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3 of the studies were of people > 10 of the studies described the
months post stroke (& 5 years) |method of randomised and
One study was of unknown time |concealed allocation.

since stroke

Kwakkel 2004; Study Findings

ADL Outcome measures: Barthel (15 studies) FIM (1 study) and 4 other measures of ADL were used. Small, but sigwifindrdveEs| for ADLO(13 SDU; ClI, 0.03 to 0.23h
studies of people more than 6 months postate, only, there was a nesignificant SES0.07 SDU; CI0.17 to 0.28). In studies of people in the first 6 months following stroke, th
was a significant SES (0.15 SDU; Clqa0083)

Walking Speed: Six studies investigated walking speed. Pioadédy showed a significant SES (0.19 SDU; C¢ 0.36)
Upper limb Outcomes: Five studies investigated UL outcomes using the ARAT. No significant SES was found (G00B3%MLLITI

For the ADL outcomes, a cumulative matzalysis was undertak. This found that at least an additional 16 hours of exercise therapy is required to elicit a 4/5% change in out
measure.

There was a wide range in the amount of additional therapy that was provided between studies.

Kwakkel 1997 | To review studiethat evaluate | Research Synthesis wit| Total 1051 Methodological quality of ADL
the efficacy of different Meta-Analysis included studies was assessed
intensities (in terms of amount Range: 27 428 using a tool developed using th{ Neuromuscular outcomes
of time) of stroke rehabilitation Potsdam standards (score /16)
gnd fo trace var_|§1blt_as that may (9 studies included, 8 o {GdzRASE KIR x Functional outcomes
influence rehabilitation RCTs and retrospective Range of scores was72 with a

7 of the studies were of

outcome. cohort stud
y) participants in the first 6 months mean average of 4.33.
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poststroke (all within the first 2
months poststroke)

2 of the studies were of people >§
months poststroke (2.9- 5 years)

Only 2 studies described their
method of randomisation ashin
only 4 studies was there
observer blinding.

Functional outcomes:

Kwakkel 199 Study Findings
Generally speaking, experimental groups received twice as much therapy at control groups
ADLs: Small, bstatistically significant SES in favour of additional treatment (0.28 SDC; Cl £ 0.12)

Neuromuscular outcomes: Nesignificant SES found (0.10 SDU; CI £ 0.21). However, followirgppaatalysis to control for organisational setting and blinding, theae a
significant SES (0.35 SDU; CI + 0.30)

Statistically significant SES in favour of additional treatment (0.37 SDC; Cl + 0.24)
Authors note that there were confounding variables in some of the studies included and low methadbtpgility of studies includedllimiting the generalizability of the findings.

Lohse 2014

To build upon the binary
jdzSadAazy 2F aA
0SUGUSNKE o0& i
guantify the magnitude of
functional improvement gained
by increasing the amount of
therapy time.

SystematicReviewwith
Meta-analysis and metq
regression

(34- 30 studies were
included in the meta
regression, due to
missing data in 4
studies)

2,236 total
Range & 282

T {(dzRASA KIR x
18 studies were oparticipants in
the first 6 months posstroke)

13 studies were of people >6
months post stroke

Methodological quality of
included studies was assessed
using PEDro (/11)

Range of scores wasl®, with a
mean average of 8.06.

Meta analysis pooled
impairment and functional
outcomes

Meta regression explorethe
relationship between time and
additional therapy scheduled.
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1 study stated that participants
were less than a year postroke

2 of the studies did not report tim
since stroke

This study measured years post
stroke. h studies, this ranged frof
0.003¢ 4.631.

Lohse 2014 Study Findings

There was an overall beneficial effect of receiving more therapy than receiving less. SES (measured by 6188985%) confidence interval, 0545

The meta regression was performed using 4 different models, which controlled for the linear atideemeffects of time and time since stroke

They concluded that there was a significant, positive relationship between amount of time scheduled for therapy and imptavreowutcome measures. This relationship was ng

effected by time since stroke, butére was a potentially netinear effect of time.

Cooke 2010

To explore the strength of the
evidence for the effect of a
higher dose of the same type @
exercisebased therapy for
motor recovery, following
stroke

Systematic Review with
Meta-Analysis

(7 studies included)

Total 680
Range: 20189

o {GdzRASa KIR x
studies had <100 participants

Assessed using the Cochrane t
for RoB.

Two studies were an unclear R
for allocation concealment. On
study was high RoB fatinding.

Two studies were an unclear R

for incomplete outcome data.

Motor impairment¢ muscle
function

Motor impairment¢ movement
control

Functional Activity
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Dose was defined as time spet
in therapyand/of effort
expended.

6 of the studies were of
participants in the first 6 months
poststroke (all within the first 2
months poststroke)

The remaining study did not
provide data regarding time since
stroke

One was high RoB for selective
outcome reporting.

Cooke 201@, Study Findings

available for 1 follow-up

No outcome measures were combined for metaalysis

Meta analysis of outcomes were limited by the heterogeneity of measures used

Motor impairment¢ movement control No meta analysis could be completed

Motor impairment¢ muscle function: Meta analysis was undertaken for hand grip force/strength at end of treatment. This significantly fdwemedrol treatment (ESLO.1; 95%
CI-19.1--1.2). For motricity arm measured at first folloup, there was a significant effect size in favour of experimental treatment (ES 10.75QB18Y

Functional Activity Meta analysis of UL function, using the ARAT was completed for all 3 time points. No statistically significant ES weZerftfon@ble walking speed showed 4
ES significantly in favour of control treatment at first point, butoa-significant finding at second time pointRivermead mobility showed a nemignificant ES (meta analysis only

Langhorne 1996| To determine whether more
intensive physiotheapy leads to
greater reduction in disability.

Systematic Review with
Meta-Analysis

Total 597

Range: 2% 132

Not assessed

Death

Death or deterioration
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Intensity of therapy is defined &
a greater number of
minutes/day of therapy

(7 studies included)

H { G dzR A S partiéfparfes, 5
studies had <100 participants

4 of the studies were of
participants in the first 6 months
poststroke. One study was of
people >6 months post stroke. In
one study, the participants were g
wide range of timepoints since
stroke (8 dayg, 5 years)

The final study did not report time
since stroke.

Pooled measures of impairmer

Pooled measures of disability

Langhorne 1996 Study Findings

There was a nosignificant reduction in the chance of death

The combined outcome of death or deterioration was reduced @BR;95% C0.3-0.85; p<0.0lamong the intensive physiotherapy group

The pooled measures of impairment and disability did nowshay significant results.
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1. Did the research questions and imclusion criteria for the review inchode the components of FICOT

For Yes: COptional (recommended)
0 Population O Timeframe for follow-up O TYes
O Intervention O He
0 Comparator group
0 Cwicome

1. Did the report of the review contain an explicit statement that the review methods were
established prior to the comduoct of the review and did the report justify any significant deviations
from the protece?

For Partial Yes: For Yes:
The authors state that they had a written  As for partial yes, plus the protocol
protocol or guide that incloded ALL the  should be registered and should also

following: hawe specified:

O VYes
C review question(s) L amets-analysiz‘synthesis plan, O Partial Yes
C  a search stratemy if appropriate, and O He
O inclusion/exclusion criteria [ apimfx iﬂ‘ﬁyﬁﬁﬂmg causes
—_ . ; L+ EtEﬂgE‘l:l
— @ik of bias assessment O justification for amy deviations

from the protocol

3. Ihnd the review anthors explaim their selection of the sindy desizns for inchasion in the review?

For Yes, the review shonld satisfy ONE of the followingz:
O Explanation for incloding only BCTs O Yes
0 QR Explanation for inchding only MESI 0 Heo
O O Explanation for nchiding both B.CTs and MESI

4. Dnd the review amthors use a comprebensive Literatore search siratezy?

For Partizl Yes {all the following]: For Yes, chould also have (all the
following):
O  searched af least 2 databases O searched the reference lists / I TYes
(relevant to research question) bibliozraphies of included I Partial Yes
O provided key word and'or stdies J Mo
search strategy O szearched trial/‘smdy registries
0 justified publication resmictions O  inchoded'consulted content
(2.g. lanmuage) experts in the fiald
C  where relevant, searched for
erey literature
O  conducted search within 24
months of completion of the
Teview
& Did the review awthors perform sindy selection in duplicate?
For Yes, either OME of the following:
O  atleast two reviewsrs mdependently agreed on selection of eligible smdies O VYes
and achieved consensus on which smdies to include O Mo

O OF two reviewers salected a sample of eligible smdiss and achieved good
aprecment (at least B0 percent), with the remainder selected by one
TEVIEWET.
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6. Dad the review awthors perform data exiraction in duplicate?

For Yes, either ONE of the following:
O at least two reviewers achieved consensus on which data to exiract from O Ves
mchded stdies O Mo
O OF two reviewers extracted data from a sample of elizible studies and
achieved pood agreement (at least B0 percent), with the remainder
pxiracted by one reviewer.

7. Did the review awthors provide a list of excloded siwdies and justify the exclosions?

For Partial Yes: For Yes, must also hawve:

O provided a list of all potentially O Tustfied the exclusion from O Ves
relevant smdies that were read the review of each potentrally O Partial Yes
in full-text form but excluded relevant study O No
from the review

8. Did the review anthors describe the included stodies in adequate detail?

For Partial Yes (ALL the following): For Yes, should slso have ATT the
following:

C  described populations O described populaiion in detail O Yes

C  described interventions O described imtervention in O Partial Yes

C described comparators desail (ncluding doses where O He

- . relevant)

C  described outcomes O described ator in detail

_  described research desipns {including d F where

relevant)
O described smdy’s sething
O timeframe for follow-op

9. Did the review aunthors use a satisfactory technique for assessing the risk of bias (RoB) in
individual studies that were incloded in the review?

RCTs
For Partial Yes, must have ascesced FoB For YVes, must also have assessed FoB
from from:
C  unconcealed allocation, and O allocation seqguence that was O Yes
O lack of blinding of patients and not ruly random, amd O Partial Yes
assessors when assessing O  selection of the reported result O Mo
outcomes {(unnecessary for from among mmltiple O Includes only
objective outcomes such as all- mezsurements of analyses of a HERSI
canse mortality) specified cutcome
NESI
For Partial Yes, must have assessed For Yes, must also have assessed RoB:
B.oB: O methods used w ascertain O Yes
C from confounding, and exposures and outcomes, qud O Partal Yes
C from selecton biss O selection of the reported result O No
from amoeng mldple O Includes onby
measurements of analyses of a BRCTs
specified oufcome
10 Diid the review awthors report on the sources of fanding for the studies incloded in the review?
For Yes
J  Must have reported oo the sources of funding for individual smdies included O Yes
mn the review. Mote: Beporting that the reviewers looked for this mformation O Mo

Tmat it was not reported by study anthors also qualifies
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11. If meta-analysic was performed did the review anthors use appropriate methods for statistical

combination of resolts?
BCTs
For Yes:
C The aathors justified combining the dats in a meta-analysis 2 Yes
C AND theyused an appropriste weizhted technique to combine I Heo
smdy remlts and sdjusted for heteropeneity if present. I Mo meta-analysis
O AND investigated the canses of any heterozeneity conductad
For NRSI
For Yes:
C The anthors justified combining the data in a mets-analysis O TYes
C AND theyused an appropriate weizhted technigue to combine J HNo
stndy results, adjusting for heterogenedity if present 0 HNo meta-analysis

O AND they statistically combined affact estimates from NESI that conducted
were adjusted for confounding, rather than combining raw data,
or justified combining raw dats when adjusted effect estimates
were not available

C AND they reporred separate summary estimates for BCTs and
ME.SI separately when both were included in the review

12, If meta-analysis was performed, did the review awthors assess the potential impact of EoB in
individual studies on the resuolts of the meta-anabysis or other evidence synthesis?

For Yes:
O incloded only low risk of bias RCTs O Yes
O OF, if the pooled estimate was based on RCTs and'or MESI at variable 0 Heo
EoB, the awhors performed analtyses to investigate possible impact of O Mo me-analysis
EoB on summary estimates of effect. conducted

13, Dnd the review anthors acconnt for RoB in individual stedies when interpreting’ discussing the
results of the review?

For Yes:
O immchoded only low risk of bias BCTs O T¥es
O OF, if BCTs with moderate or hizh FoB, or MESI were nchuded the O Mo

review provided a disoussion of the likely impact of RoB on the resulis

14. Dnd the review anthors provide a satisfactory explanation for, and discwssion of, any
heterogeneity observed in the resolts of the review?

For Yes:
O There was no siznificant heterogeneity in the resmlts
O OR if heterogeneity was preseat the awthors performed sn investigation of O Yes
sources of any heterogensity in the results and discnssed the impact of this O Mo
on the results of the review

15 If they performed quantitative synthesis did the review authors carry ont an adeguate
investigation of poblication bias (small stody bias) and discwss its likely impact on the resuolts of

the review?
For Yes:
O performed graphical or statistical tests for publication bias and disoassed O Ves
the likelihood and magnitude of impact of publication bias O Mo
O Mo meta-analysis
conducted

16. Dnd the review anthors report any potential sources of conflict of interest, including any fanding
they received for conducting the review?
For Yes:
O The authors reported no competing interests OF
O The authors desribed their funding sources and how they managed
patential conflicts of interest

Tes
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11.

12.

13.

14.

15.

16.

1 (2 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12 |13 |14 |15 |16
Cooke 2010 E |E |E E |[E |[E |E |[E |[E |E |[E |[E |E |[E |E
Galvin 2008 E |[E |E E |[E |[E |[E |E |[E |[E |[E |E |E |E |E
Kwakkel 1997 E |[E |[E |[E |[E |[E |E E |E |[E |[E |[E |[E |E
Kwakkel 2004 E |E |E E |E |E E |E |E |E |[E |[E |[E |E
Langhorne 1996 |(E |E |E |E |E |E |E E |E |E |[E |[E |E |E |E
Lohse 2014 E |E |E E |[E |E E |E |[E |[E |[E |[E |E |E
Schnider 2016 E |E |E E |E |E E |E |E |E |[E |[E |[E |E
Sehatzadeh 2015 |E |E |E |E |E |E |E E |E |E |E |[E |[E |[E |E
Veerbeek 2011 E |E |E E |E |E E |E |E |E |[E |[E |[E |E

E =Yes = Partial Yes E -No

Did the research question and inclusion criteria for the review include the components of
PICO?

Did the report of the review contain an explicit statement that the review methods were
established prior to theonduct of the review and did the report justify any significant
deviations from the protocol?

Did the review authors explain their selection of the study designs for inclusion in the
review?

Did the review authors use a comprehensive literature searciieqy?

Did the review authors perform study selection in duplicate?

Did the review authors perform data extraction in duplicate?

Did the review authors provide a list of excluded studies and justify the exclusions?

Did the review authors describe the indid studies in adequate detail?

Did the review authors use satisfactory technique for assessing the risk of bias (RoB) in
individual studies that were included in the review?

. Did the review authors report on the sources of funding for the studies includte

review?

If meta-analysis was performed, did the review authors use appropriate methods for the
statistical combination of results?

If meta-analysis was performed, did the review authors assess the potential impact of RoB
in individual studies on theesults of the metaanalysis or other evidence synthesis?

Did the review authors account for RoB in primary studies when interpreting/discussing
the results of the review?

Did the review authors provide a satisfactory explanation for, and discussionyof, a
heterogeneity observed in the results of the review?

If they performed quantitative synthesis did the review authors carry out an adequate
investigation of publication bias (small study bias) and discuss its likely impact on the
results of the review?

Did the review authors report any potential sources of conflict of interest, including any
funding they received for conducting the review?
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c Coch rane Trusted evidence.
= s b Informed decisions.
g Libra ry Better health. Cochrane Database of Systematic Reviews
BACKGROUND and robot-assisted arm training (Mehrholz 2015), mirror

This review will explore the effect of time spent in rehabilitation
after stroke. We acknowledge that 'time spent’ is potentially an
ambiguous term. For the purpose of this review, we consider 'time
spent’ to include

« the number of minutes of rehabilitation provided, per week;
« the frequency of rehabilitation provided per week (i.e. number
of days per week on which rehabilitation was provided);

« the time-period over which rehabilitation was provided, or
rehabilitation duration.

The outcome of rehabilitation after stroke may also be affected
by how these different elements are combined. For example, the
outcome of a certain number of minutes of rehabilitation provided
over a shorter time-period may be different to the same number
of minutes provided over a longer time-period. We acknowledge
that, to some, 'time spent in rehabilitation' could be synonymous
with 'rehabilitation intensity’. Whilst the term 'intensity’ could
be used to describe the time-related elements described above,
it has also been used to describe alternative characteristics of
rehabilitation, including number of repetitions performed within
treatment sessions (Scrivener 2012) and physiological effort
exerted (Outermans 2010). We will not explore these characteristics
in this review. Other terms to describe 'time spent in rehabilitation’
could be 'dose of rehabilitation’ or "amount of rehabilitation’.

Description of the condition

Stroke is a "neurological deficit attributed to an acute focal
injury of the central nervous system by a vascular cause" (Sacco
2013). It is a significant, global health issue. In 2010, there were
approximately 16.9 million first-ever strokes and 33 million stroke
survivors worldwide (Feigin 2014). Stroke is one of the leading
causes of disability (Adamson 2004). In 2010, 102 million disability
adjusted life years (DALYs) were lost after stroke (Feigin 2014).
In the UK alone, over 27,000 (37%) of people discharged from
hospital from April 2013 to March 2014 required help with activities
of daily living such as washing and dressing (Royal College of
Physicians 2014). Such disability results in significant cost due to
care requirements and loss of productivity (Mozaffarian 2015; Saka
2009). Better rehabilitation outcomes after stroke would reduce the
impact of disability and dependence on the quality of life of people
with stroke and their carers (Nichols-Larsen 2005), and national
economies (Truelsen 2005).

Description of the intervention

Stroke rehabilitation is a broadly-based, multi-dimensional process
encompassing interventions that aim to facilitate restitution or
substitution of limitations in impairment, activity, or participation
caused by stroke (Dobkin 2005; NICE 2013). According to Langhorne
2011, rehabilitation after stroke typically follows a four-stage,
cyclical process of assessment of need, goal setting, intervention,
and reassessment.

Previous Cochrane Reviews have explored various different
rehabilitation interventions for various different outcomes after
stroke. Interventions have included physical rehabilitation (Pollock
2014a), cognitive rehabilitation (Bowen 2013; Chung 2013; das
Nair 2016; Loetscher 2013), telerehabilitation (Laver 2013), virtual
reality (Laver 2015), acupuncture (Yang 2016), electromechanical

therapy (Thieme 2012), physical fitness training (Saunders
2016), motivational interviewing (Cheng 2015}, constraint-induced
movement therapy (CIMT) (Corbetta 2015), repetitive transcranial
magnetic stimulation (Hao 2013), and repetitive task training
(French 2007). Whilst there is value in determining the efficacy
of specific rehabilitation interventions, it is acknowledged that,
in practice, the content of rehabilitation therapy is not clearly
defined and varies between both therapists and services (Ballinger
1999; Delong 2005). The relationship between type of therapy
and response is unclear (Lohse 2014), with therapists adopting an
eclectic approach (Jette 2005). Therefore, this review is adopting an
'intervention agnostic' approach, seeking to explore not if one type
of rehabilitation is superior to another, but to explore the specific
effect of time spent in rehabilitation.

In the Cochrane Review of 'Physical rehabilitation approaches for
the recovery of function and mobility following stroke', Pollock
2014a identified that rehabilitation could be provided by a variety
of professions. This included therapists, therapists with assistance
from family members, physiotherapists, rehabilitation nurses,
nurses, occupational therapists, doctors, sports therapists, student
physiotherapists, and research physiotherapists. This review is not
limited to any specific provider of rehabilitation but acknowledges
that, in many countries and healthcare systems, therapists provide
rehabilitation. Therefore, for the purpose of this review, we will
refer to providers of rehabilitation as therapists.

This review is not limited to physical rehabilitation following
stroke, but any rehabilitation intervention, where time spent
in rehabilitation is greater than zero. As we are interested
in exploring the effect of time spent in rehabilitation on
measures of activity after stroke, we are primarily interested in
rehabilitation interventions that target this level of recovery. This
will be determined by studies that use activity level outcome
measurements. For the purpose of this review, therefore, we
define rehabilitation as any non-pharmacological, non-surgical
intervention that aims to improve activity after stroke.

How the intervention might work

In this review, the intervention is any non-pharmacological, non-
surgical intervention that aims to improve activity after stroke and
the influence of time spent on intervention. These interventions
might work through neuroplasticity: the brain's ability to
modify neuronal activity and reorganise neural connections.
Neuroplasticity underpins both recovery of and compensation
for impaired motor function after stroke (Buma 2013; Dobkin
2005; Kleim 2008; Levin 2009; Nudo 2013). The differentiation
between recovery, where survivors initially regain their pre-morbid
kinematic/muscle activation patterns and compensation, where
alternative kinematic/muscle activations are used to accomplish a
task is thought to occur by around the first five to eight weeks after
stroke (Kwakkel 2015; Van Kordelaar 2013).

Research points to many potentially important aspects of stroke
rehabilitation that will influence outcomes. Kleim 2008, in their
review of the evidence for experience-dependent neural plasticity,
identified that repetition, the relative importance of the task
undertaken, and skill acquisition (as opposed to simply use) will
influence plasticity. Other authors described further important
aspects in the re-learning of motor skills, such as the use of
explicit versus implicit learning (Boyd 2003; Boyd 2004). The
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presence of a meaningful context or goal has been shown to
enhance motor learning (Ma 1999; Wu 2000). There is evidence
that extrinsic feedback enhances motor-learning after stroke (Van
Vliet 2006) and that stroke survivors benefit more from random
practice of exercise than they do block practice (Hanlon 1996).
Wulf 2010 discussed additional influences on learning, such as
learning through observation, and internal versus external focus
of attention and self-controlled practice. Mount 2007 discussed
research related to the impact of errorless learning versus trial
and error learning, whilst Levack 2006 suggested that specific,
difficult goals may enhance performance. Finally, research suggests
that an enriched environment enhances recovery post-stroke
(Janssen 2010). The purpose of this review, however, is to explore
the effect of the time spent in rehabilitation for activity level
outcomes after stroke. Whilst it is acknowledged that other factors
will influence outcomes, we assume that these other factors are
similarly distributed in an intervention where only the time spent
in rehabilitation is the variable of focus for this review.

Mechanistically, one type of learning that promotes neuroplasticity
is Hebbian Learning (Hebb 1949). Hebbian (and anti-Hebbian)
Learning is concerned with an increase in synaptic efficacy, due
to repetitive firing of the pre-synaptic cell, causing stimulation
of the post-synaptic cell, leading to increased synaptic strength
(Nudo 2013). Evidence indicates that repetition is key to increasing
synaptic efficacy (Kleim 2008, Nudo 2013). From a therapist's
perspective, then, it could be interpreted that the time spent in
rehabilitation may determine the frequency of synaptic stimulation
and therefore more time spent in repetitive rehabilitation should
increase synaptic strength.

As Nudo notes, behavioural experience, or the intervention itself,
is one of the most important factors in the modulation of cortical
function and structure (Nudo 2013). Behaviourally, there is a large
body of evidence regarding motor learning (and re-learning) in non-
disabled people (Wulf2010) and also in people with stroke (Kitago
2013) where the main principles of repetition, "just right' challenge
(Guadagnoli 2004) and graded feedback (Winstein 1930) closely
align with the key principles of neuroplasticity (Kleim 2008), again
supporting the premise that increased time spent in rehabilitation
will provide more beneficial change in the performance outcomes
of a task.

Several intervention studies also suggest that the time spent
in rehabilitation after stroke is more important than the type
of rehabilitation. A narrative review of CIMT found that CIMT
compared with dose-matched bilateral arm training did not
produce significant differences in overall effect sizes (Kwakkel
2015). Phase 2 and 3 randomised controlled trials (RCTs) have found
no significant differences in outcomes between CIMT and dose-
matched 'traditional occupational therapy' (Dromerik 2009), robot-
assisted therapy and dose-matched intensive therapy (Lo 2010), or
structured task-oriented training and dose-equivalent usual care
(Winstein 2016). Taken together, these and similar findings indicate
that, as long as the rehabilitation provided is of equal amounts, it
does not matter very much what type or content of therapy is given.
This has led to many studies comparing amounts of therapy for a
given population as the factor of interest (as reviewed in a later
section). However, 'more is better regardless' is almost certainly an
oversimplified view of how rehabilitation interventions might work.

For example, in the recent ICARE study (Winstein 2016), a
usual-care low-dose group did as well as the two higher-dose-

matched groups at the one-year end-point suggesting that dose
of rehabilitation may not be the most important factor in recovery
levels measured long after the intervention, although the three
groups are confounded by having different types of intervention.
Furthermore, Dromerik 2009 found that providing a greater dose
of CIMT, when given early after stroke, had a detrimental effect
on outcomes related to activities of daily living. This suggests that
time spent in rehabilitation interacts with stage of recovery and
spontaneous recovery processes. These two studies both suggest
that timing of an intervention may be important. A study in the
chronic population, comparing bilateral rhythmic arm training
and unilateral dose-matched therapeutic exercises, determined
that the two interventions did not operate through the same
neuroplastic mechanisms, despite eliciting similar outcomes at the
impairment and activity level (Whitall 2011). This finding indicates
that type of rehabilitation and what the rehabilitation targets
interacts with the underlying mechanisms in ways we do not
completely understand yet.

Finally, all of the intervention studies above have the problem
of how to actually dose-match different types of rehabilitation
so that they are truly equivalent in effort by the patient at any
given amount. This is an almost impossible task, which, given this
problem as well as the evidence just presented that the type of
intervention may well be important after all, leads us to question
whether it is valid to compare different amounts of time spent in
rehabilitation with two different interventions. We pursue this point
further below.

In summary, it is thought that rehabilitation interventions "work’
by influencing the recovery from and compensation for the
neurological damage caused by stroke. The time spent in
rehabilitation may be a factor in determining the effectiveness of
this intervention for reducing activity limitation.

Why it is important to do this review

The effect of time spent in rehabilitation post-stroke has
been explored extensively in the literature, but without clear
conclusions. A meta-analysis that combined outcomes showed
positive results (Lohse 2014). Other meta-analyses have found
in favour of increased time spent in rehabilitation (in terms of
total amount or daily minutes) for walking speed (Cooke 2010;
Kwakkel 2004; Veerbeek 2011). However, by contrast, Galvin 2008
found no significant beneficial effect for increased time spent in
rehabilitation (in terms of total amount) of exercise therapy for
walking speed.

The effect of increased time spent in rehabilitation on activities of
daily living (ADLs) is also uncertain. Some meta-analyses exploring
this relationship have found in favour of an increased amount
of time spent in rehabilitation (in terms of total amount or daily
minutes) for ADL outcomes (Galvin 2008; Kwakkel 2004; Veerbeek
2014). However, Veerbeek 2011 found a non-significant summary
effect size (standard mean difference (SMD) 0.11, P = 0.36) for basic
ADLs (such as personal care), but a significant, medium summary
effect size (SMD 0.54, P =0.002) for extended ADLs (such as domestic
activities and community access). In addition, it is unclear if more
rehabilitation is beneficial for upper limb recovery. Cooke 2010
found additional rehabilitation beneficial for upper limb muscle
function, but Kwakkel 2004 found no effect for dexterity.

Time spent in rehabilitation and effect on measures of activity after stroke (Protocol) 3
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The suggestion that increased time spent in rehabilitation
may produce favourable outcomes has led to the following
recommendations.

+ The National Institute of Health and Care Excellence guidance
for long-term rehabilitation after stroke recommends a
minimum 45 minutes of each relevant rehabilitation therapy
(occupational therapy, physiotherapy, and speech and language
therapy), five days per week (NICE 2013).

+ The Canadian Best Practice guidelines for rehabilitation states
that patients should receive a minimum of three hours of
task-specific therapy, five days per week, delivered by an
interprofessional stroke team (Dawson 2013).

+ The Australian Stroke Foundation, Clinical Guidelines for
Stroke Management states that a minimum of one hour of
active practice of physical therapy (occupational therapy and
physiotherapy) should be provided at least five days per week
(National Stroke Foundation 2010).

These guidelines all suggest minimum daily session duration (in
terms of hours/minutes of rehabilitation that should be provided)
and a suggested frequency of rehabilitation (in terms of day per
week) that rehabilitation should be provided. They do not all make
arecommendation for treatment duration (in terms of the length of
time over which rehabilitation should continue).

The published literature does not provide a clear evidence base for
these guidelines (Cooke 2010; Galvin 2008; Kwakkel 1997; Kwakkel
2004; Langhorne 1996; Lohse 2014; Veerbeek 2011; Veerbeek
2014). These meta-analyses include 71 unique studies. In at least
50 of these studies, the experimental and control interventions
differed in not only the amount of rehabilitation provided, but
also the type of rehabilitation provided. For example, a study
by Sivenius 1985, included in five of the aforementioned meta-
analyses, compared stroke survivors treated in a specialist stroke
rehabilitation unit to those treated in the medical wards of the
local University Hospital. Whilst those in the stroke rehabilitation
unit received a greater amount of rehabilitation, the difference in
location may have also contributed to the difference in outcomes.
Another example is Smania 2012, which compared a less intensive
CIMT (and therefore described as modified CIMT - mCIMT) to
"conventional therapy"”. As previously mentioned, it may be that
type of rehabilitation influences outcomes, as well as amount
of time spent in rehabilitation. Arguably, therefore, conclusions
regarding the effect of amount should not be drawn from studies
comparing different types of rehabilitation.

Two meta-analyses explore the "optimum amount" of
rehabilitation post-stroke. Kwakkel 2004 used a cumulative meta-
analysis and, although their findings did not support a precise
optimal amount of time spent in rehabilitation, no ceiling effect
was found. Lohse 2014 used meta-regression to explore the effect
of total scheduled therapy time on effect sizes. They found
a potentially non-linear relationship between total amount of
therapy and outcomes. This suggests that there may be an
'optimal amount' of therapy time, beyond which the benefits
of additional therapy are limited. Taken together, these meta-
analyses suggest that guidelines that include a specific minimum
amount of rehabilitation are pragmatically-based, as opposed to
evidence-based.

Currently, there is a Cochrane Review published that explores
the effect of repetitive task training on functional ability after
stroke (French 2007). In addition, there is a Cochrane protocol
published that plans to explore the effect of additional exercise
therapy after a stroke (Galvin 2012). In their Cochrane Review
'Physical rehabilitation approaches for the recovery of function and
mobility following stroke!, Pollock 2014a undertook a subgroup
analysis exploring the effect of dose of physical rehabilitation
on functional recovery and the recovery of motor function after
stroke. In addition, Pollock 2014b undertook a Cochrane Review
of interventions for improving upper limb function after stroke.
This review identified the need for evidence related to dose
of intervention, in order to inform future research and clinical
practice. Finally, a Cochrane Review by Brady 2016 included an
analysis on 'intensity’ of speech and language therapy (expressed
in number of hours per week spent in therapy) for aphasia after
stroke. As yet, there is no Cochrane Review exploring the effect of
time spentin rehabilitation on activity after stroke. We consider our
review important in order to determine if the increasing number
of clinical guidelines that recommend a specific minimum amount
of time spent in rehabilitation after stroke have an evidence base
and therefore, may be important for future guideline development.
Based on current guidelines and evidence there is also a strong
push for technologies that enable additional practice, especially
in the home and without additional therapist support. A better
understanding of the importance of amount of time spent in
rehabilitation will inform development of new technologies such as
telerehabilitation and use of virtual reality.

OBJECTIVES

+ To establish if greater time spent in rehabilitation results in
greater improvement in measures of activity than less time
spent in rehabilitation.

« To assess the effect of total time spent (in minutes) in
rehabilitation on activity/activity limitations following stroke.

« Toassess the effect of rehabilitation schedule on activity/activity
limitations following stroke in terms of:

* average minutes of rehabilitation provided per week;
* average frequency of rehabilitation provided per week;
* total duration of rehabilitation.

METHODS

Criteria for considering studies for this review
Types of studies

We will include randomised trials that compare different amounts
of time spent, greater than zero, of the same rehabilitation
intervention. These may be RCTs (participants are randomised
to either an experimental group or a control group) or
randomised clinical trials (participants are randomised to different
experimental groups). We will alsoinclude data from the first period
of randomised cross-over trials. We will include cluster-randomised
trials should we find any. We have restricted the types of studies
to randomised trials only, as they are considered to be high-quality
sources of evidence in clinical practice (Devereaux 2003) and the
method by which causality can be established (Concato 2010; Horn
2005; Kersten 2010).

Time spent in rehabilitation and effect on measures of activity after stroke (Protocol) 4
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