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Abstract
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Chaptlemt ldoducti on

1.1 Chapter Overview

This chapter will introduce the foundational topics of this thesis, providing an overview
of Chronic Obstructive Pulmonary Disease (CORBJ pulmonary rehabilitation (PR). It will
describe COPD, outlining the cause, yalence, symptoms, and associated impairments.
Particular focus will be placed on the importance of muscle strength within this patient
population. Furthermore, it will describe PR for the treatment of COPD, outlining its structure
of education and exer@s along with a brief discussion surrounding its effectiveness. This
chapter sets the scene for subsequent chapters, which will specifically focus on strength

assessment (SA) and strength training (ST) in COPD and PR.

1.2 What i's COPD?

1. DeXinition

COPD i st ear hmiongrogressive, and irreversibl e
onset of symptoms and associaatlleat eirnopgaei nrenoeunst
condition characterised by chronhc gpRpwtpiuma
producti on) due to abnormalities of the air
(emphysema) that causes persisto€lhitpg.ofltFEhnl)p.
There Iis no known cur e, howeverw itthse rper oagrree st

and with appropriate managemBnt can minimise



28

1. Zazxs and Ri sk Factors

The | eading cause and primary risk facto
contributing to nearly half of al | g3).o b al c
Addi tional causes and risk factors include
har mf ul gases i n otllHeu@anrTkeelraec @ samd sai ra g ar e

cal l-adt atlr y ps (4m), d evihii cihen oy combi nati on with
cainnf l uence and increag@® tteh esrusrceeppotritbeid irtiys k
ast hma, i mpaired l ung gr owt h, | ow soci oecc{

tuber c3).osi s)

1. Prval ence

COPD i s dasmajser with high prevalence, mo r 1
Worl d Health OrganisatifomadWH®)cau=ee odft ede att
with around 3.2 million peop@®. dynnghér kK, CC
i she 2nd greatest cause of degh@l hahdomabunegpc
as the 6th biggeglt, kCOPRrpili eav 2l0el®c @ovaenmadal ihor t
age due to its slow and progressive natur e,
specifically affecting (P@PRofAdadilt ipesroglbleyd,o vngul
frequently occurs in imdirbvoidual arwdiithoevlaG®Rub g
di sease, di abet es, hypertension, anxiety,
dysfu@dtlimonOne review repaé@Bted fapmrdo wii daitad Isy

had at | east onwi tclo mohdbi dummeardidfi omgmor bi di t

to(ld
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1. Diagnosi s and Sympt oms

The diagnosis of COPD i ®scatmwmi enéd acwtr eudium
specifically forced expiratory volume in 1 s
ratio of the two (FEV1/ FVC). The Gl obal I ni

(GOLD) guidelines GP@Rtci agmd s ir snaitd oma dd ao IC t
obst riuocuttiloinne eboraosncehomladtati on r @&ti d not hEEY1 kB
of this parameter, the assessment of airfl ow
(% reference). |t i's es/7O9mat eockrt lyaetar FEW1 Cdd
compared toi BOmkapehy(Ypampmar iGOLMWs grades of (

were establishef@ab#®. aid classification

Table 1. GOLD classification of COPD severitg)

GOLD Grades and Severity of Airflow Obstruction in COPD (based onlosthodilator FEV1)
In COPD patients (FEV1/FVC < 0.7):

GOLD 1 (I): Mild FEV1I O 80% pre
GOLD 2 (I): Moderate 50% O F E \pfedicted 8
GOLD 3 (llI): Severe 30% O FEV1l < 5
GOLD 4 (IV): Very Severe FEV1 < 30% predicted

Al t hough this is the primary criteria for
consider the presentation of other symptoms,

sputum production,ranhat ed poisafkted rid ott lolei SSee adsyemp

an exacerbation (worsening of sympt oms) , wh |
181y Not al l symptoms may be presemntdayn eve
as well as I mposinmeatelbhat adt gabhl buydeh t ofe

activity, an@p2dlai Theraeftowve ties i s -iemportadt
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sympt oms when assessing the epxtieatte of)r e ahtemed
Dyspnoea is most common, shown to s=if@ghi ficart
The American Tho@3de fci rBeax isieitbyeesc AG $)e experi en
di scomfort consisting of qualit@at(ip.ed2y2)d.i sRal
describe it as a sense of i ncariera sh&2oh gedfrtf oir ¢

commonly assessead Usisreariche CYagnoea (MRE) e,

measures the degree of f habtitdyosapafRoseddi(sseaed i | it
Figdoemas a domain i n HRQoOeLv agluueasttei odnynsapi nroeesa, W
framework of how a disease hinders®$ad inter

Ot hmet hods of asbeatbipestc eixealt Rd@é&N r i ng exer c |
whiicrhcl ude t h&P&riddnhian alr aBiaeege X a rotmio & @n@axti neall | )

exer (sieing @y eor mor et howw dnimoindRP BB Ir @raanges f r om

(not hi nd qavte rayl,| )v(ets &ie s @1(2erie )

Grade | Degree of breathlessness related to activities

1 Not troubled by breathlessness except on strenuous exercise
2 Short of breath when hurrying or walking up a slight hill
3 Walks slower than contemporaries on level ground because of breathlessness, or has to

stop for breath when walking at own pace

4 Stops for breath after walking about 100 metres or after a few minutes on level ground

5 Too breathless to leave the house, or breathless when dressing or undressing

Figure 1. MedicalResearch Council (MRC) Dyspnoea Sq&@a).

1. Ex®mcerbations

Acute exacerbation of COPD (AECOPD) is th

datyday var(2ip8®i okhvsen i f a diagnosis 1Is made
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management of the condition is suc(@®ssfoully
some, the effects ofiatsewetbd axamal bapropoc
to re@Pverxacerbations are asso@iBapt ededvu ¢ énd
physicaB¥danditncrease@®@3hP alTthhregyaraer eustehe mos
reason for hospitalisation among i nd{@wwi dual s
4% One review reports mortality rates of a

of hospi@dtyal i sati on

Score Level of exertion
6 No exertion at all
7

7.5 Extremely light

8

9 Very light

10

11 Light

12

13 Somewhat hard
14

15 Hard (heavy)

16

17 Very hard

18

19 Extremely hard
20 Maximal exertion

Figaoeiginal BoR24RPE Scale 6
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Score Level of exertion

0 No exerton at all

0.5 Very, very slight (just noticeable)
1 Very slight

2 Slight

3 Moderate

- Somewhat severe

5 Severe

6

7 Very severe

8

9 Very, very severe (almost maximal)
10 Maximal

Fig8Medi fied BorlggdRPE Scale O

1. As6ociated | mpairments

As outlined above, the primary symptoms o
substanti al morbidity is also caused by ot he
Consequently, COPD is now under st caosd aa swhao | sey
inot just the Il ungs. COPD is associated wit
strengt h, exercise tolerance and capacity,

psychol ogi cal wel |l bei ng, a nadc uksRe@o La n Tihre tphrii s
muscle dysfunction, specifically muscle wea
di scussed to demonstrate the complexity of

i mpairments, particul arslty eth®e hr el ati onships

1. 2E8efici se Tolerance and Capacity
Exercise tolerance declines wi t-fna tCOHPeDd e
cont(®b@Ilpgs 1t i's quantified by measuring exerc

(e. g. treadmil | / cyxcilmtauedcgomeakr s e thsurt es umah &
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est (6MWT) or the incremental shuttle walKk
l i nical practice because they are |l ow cos
onsi der ed ttoi voee onior@asrheyf Thaevsien gof exer ci s e
ompl ex and multifactorial, with contributi .
omor bidities, and m@pBshc uEos Behetktalshdws f uradtl
apacity is a strGmgapdedscassoof amedtlwl t hym
% P
. 2PBy&8ical Activity

Physical activity is significantly | ower
eal timat aged cdaonBoadr i wohbh activity declining

ncreasing @GBaPbysevads it haecrn i vd s ycihat ed wi
f exacerbation, ho@m®é BRI iasnadt iiosn, r ealnadt endo rtt aa |
uch as exercise cap@Ri tAy madywsgromne a, barndrHRQ
re COPD sympt oms, particularly dyspnoea,

ymptoms to be a substanti al burden agd cha
ADUK7N O P Dyspnoea is unpleasant for mo s t an
xacerbation, resulting in the avoidance of
tages of di ©6ha37el pHowe weesrs,i oinnacti vity | eads
nd functional i mpairments, such as(@8mubscle d

B

.2P6yB8hol ogical Well being
The presence of anxiety and@ drdprierssh e@as ian

ver time and w227 dOmseanamsdi(§eBaosemd t yhe preval
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depression among COPD patienrntesd wtas tthwd e Wit
di sease (11.7%). Additionally, the prevalenc
estimated @lLl-typitcal by%mani festAilhgThe €taases®
depression and anxiety are multifactorial an

such as dyspnoea, physical i mpgas2Bment s, | ow

1. 2H6aRtelh ated Quality of Life (HRQoL)

HRQoL, also referred to as health status,
a health condition affects their |ife. I n th
to perform 8Bld EwijjbgnAdDLdemonstrates that HR
i n COPD, si garidtiicrm(2d8ye rdetmicemacr oss all stage:
8 B Many factors are associated with a decli
anxiety, reduced exerci $8e® RHipghciftrye qumerrdc imus ¢
exacerbations al so (Bfqglatwiviehyr edpatcit omMHMRQopér s

exacerbat9Pon period

1. 2MGsb6l e Dysfunction and Muscle Weakness
Skel et al muscle dysfunction is recognisec
COPD and i s attributed by reduced muscl e
susceptibi®®Pthy bude ftad itghueese defi cits i n musc
it increases the risk of individuals with C
increased mortdgd®RPy |and ompralbrii dgiotny t o heal thy
modetasatvere COPD show marked deficits in mu
mobi(l0OP@5 Regarding muscle strength specificza

in patients with COPD, wi-830%odefireivi ewhempooc
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hal t hy @®@®bjPercetvsal ence of muscle weakness 1is
severity, although a significant propwprtion
we ak rfle0360n e srteupdoyr t ed t he annual decline in g
COPD patientsatompamngdngosampée, redtwkcw ng by
per year , (1rOp7/s pAeccuttieved yacer bations also cont
particularl y@uES8MPwviweha khmessps t al i sati on found

muscl e esvterne nfguurht her when compa@&d to those w

Regarding the distribution of muscle weak
reduced, although evidencendérmendtowatred iimb si,

t he quéldio2ddML8 Some studies report -lai mbel at i

3
c
%)
o

l e Br0On guhler eas ot her e bDoéumdsal i weh&ned

and upp6€éeroll Ambsough differences were found

muscl e groups, with handgrip and elwWwlodwerf | e x
abduc0®nThe relvattiivwen mprfeswepper l i mb streng
mai nt enance of daily activities involving t
accessory musc(l®&®1)Kf oC€o nbsreegautehnitnlgy , guadri cep:
considered an i mportai3tR slytstiesni ce anchirlkyerav air |
muscle of | ocomotion and dec-ondiitsi arhien gnuisrc |1
most commonly studied a@#@# assessed in COPD

Reduced muscle strength iIis associated wi't
9 B including i(btR1®4A sdeids enacgied) Gshedvteyre alydl h,6ar e u
11)6 as wel | as refugedxphygsseabnd® 5 it,8y onal

11)9 perfor mgin@n b f H WA B D Muscl e weakness 1is
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variable as it has better pr ¢lglh2o satnidc iisndii an&te

many ot her COPD outcomes. Therefore, asses:
par amonupnotr t ance in the comprehensive managem

The cause of muscle dysfunction, specific
including structur al muscl e changes and wi de
many cbaongesto muscle physiology, including
wasting of muscle tisfsuee maesul(tii.ng. i mudelce )e

a whioola)®Muscle atrophy is common(lamdfgr éemadi tved
to be | ower when enoanipcahreedd i{h@i¥ Bya& adfubahitysh ergro r e,
found to be grea@@rmanidnptrieeal ewer akcr gveps al |

Ot her structruirbadt icrh@ ntgee smwsomnlte dysfunction i1
fibre types, from type I t o type I res-t
mitochondri al dysfuncti on, due to reduced pt

and oximagda,verasaul ting in poor (78x3dl®at Asedeap

from these structur al alterations, several w
al so contribute to these muscle | imitations.
hypoxemi a, nutrition depl eth othefancd eemer, gyani
corticosteroids and ot®er pharmacol ogical tr

One key contributor to muscle dysfunction
76128 typically the result of avoiding exert
110 Unfortunately, as the amount of activit
|l eading to further 1 ncr easiersesiunl tdiynsgp nione aa awnic

of det el 2,AR)®dDt Tohrer ef or e, strategies targetin
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weakness is of par amawgrtmeinmhp@amtdanc e aft onre ntt h e f

interventions that aim to strengthen the ske

1. Zobkt and Heslttiltomare Ut i | i

As a consequence of COPD being highly pr.

consuming disease, demanding @R®Hiadbeiove, use
not surprising that COPD is associated wit
Esti mates of the annual economic burden of &

COPD accounting for 50.2% a@acd 29%t@dfRAamhK&Eutr op
t he (U3 r espeicrtecvtel yostbs i nclude primary and
and indirect costs include | oss of product.i
exacerbations, resultingl3)4n | d menrage ey nh axpEir tc
about a third of COPDpea¢txpetisemme ther tUKe rant
within 90 days @RB3W&i Mgddt sohaltbgd it is s

considerably with the severity (@R tHhH @ hexa cers

are associated with i ncreasingly severe CcCO
exacerbations, and an exacerbation (h3)7stldry ¢
is evident that COPD is a substanti al econo.l
Therefore, the us-efhadtiavaitabatmegptofi sogit

1. Zr@at meMan agame nt

A number of pharmacological and nrpharmacological treatments and management
interventions are available for COPD, outlined by leading health and respiratory organisations
including GOLD and the National Institute for Health and Care Excell@h€E) (2, 25, 138,

139. Pharmacological treatments aim to reduce symptoms and the risk and severity of
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exacerbations, as well as improve exercise tolerance and HRRMedications used to treat
COPD,include bronchodilatorsntimuscarinic drugs, methylxanthines, and corticosteroids.
Most drugs prescribed are administered using inhaler devices, meaning inhaler technique is
crucial to optimise benefit and adheren¢®10). Nonpharmacologicaltreatments are
comgdementary to the pharmacological, and form part of the comprehensive management
strategy for COPD. These include vaccinations, smoking cessation, oxygen therapy, and PR

(2). This thesis will be focusing on PR specifically.

1.V8Bhat i1 s Pul monary Rehabilitatior

PR ai sproactive programme of care for pati
particularly COPD. It aims to improve the ph
the disease, so patients can | ive e brmeear c
numerous definitions for PR over the years

Respiratory Society (ERS) published a compr

ficomprehensive intervention based oniantt hor
tailored therapies that include, but are n
behaviour change, designed to i mprove the p

with chronic respiratory edims aathoe rreemadheat foc i pnrgo n
behawiGp{ms el14). The i mmediate aims of PR a
physical function-taemrdn HRQaL .msl n ot meailnamg n t
hal t hcar e utilisation and costs by prevent

hospitalisati-masagemenobyiagdskimiting depend

Evidbased guidelines and position statemi

societies and organisations, recommend PR fo
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include the Briti £3h33 B1lhdplr a8 Bcd-PSAc Aeney i CRANTS o |
of Chest Phydiddi Amer  A&EECPAssoci ation of Car
Rehabi ( AREVIBRIL 4,3 496 ERS143494 Canadian Thoraci
141IT48 Thoracic Society oft 98uand &5 OESpaercd fNeva l
in England and the UK, PR is a key pmamdge mer
di sease. Il n 2011, t he Department of Heal t h
strategy for COPD (5@ Tahsedrhemaa riceo i rmgaimabsdré wtf | |
recommendati ons and quality standards for PF
services, publ(@3BHed)l bNEAI1h5el 52T Sand Roy al Col |

Physici dins3 ARCP)

In 201 RCRtrreeat ed a programme to I mprove
t hroughout t he UK, called the Pul monary Re
(PRSA)3I 54 It aims to support PR services t
out comes of car eAcpcrroevd iadteadt ufdna phgstaine natnsn.u a | su
fee of up to (1A eigbespiemisise awethalthgai m
to achi eve PBRvhieaehc egsdhiastatai sre,r vi ce demonstrat e
Presentl vy, t he3sReOPviincegismagt e ndoatt i diSpati ng i n
sc hemewi t h varly9)sAgdeset at useeésoverview of the PF

RCP websips: / / www.-ppacraesdTohregt/ RB®AS st andar ds

15354arienfl uenced and based @R tawmed 8rT Salqluadsg
of .PRé&reg or gasreivdeentha i n§ D

l.Leadership, strategy, and management
2.Systems to support service delifaweny i (eeg

equi pment , and clinical space)


https://www.prsas.org/about-accreditation
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3.Person centred treatment and/or care (e.g

4 Ri sk and Safety

5.Clinical Effectiveness (e. g., effectivenc
and management of <clinical outcomes)
6.Staffing a clinical service (e.g., adeqg!

appraisals and competency)

7.1l mprovemenn, dmdotvragan oof or mati on

A detailed pP&S&IFtamntdiaamdofotthiee gui del i nes

BTSr)el evant to SA andu®Feauempeeg@iaeced in th

1. ReXTerr al

Patients with a conafrier meed ediRadgdn®ys i sh a¥ e CD
respiratory disease with pegcsorsd i mfy grage o
FigWr;e ' i mited ability toarpeallloe m aDadpodt ek
even when opmainmagle ma@Bilt &8 Howa PRr i enhopt
those with COPD, but it is also commosn for |
such as interstitial lung distaske tpRRRAenOmad y
we (5131515 These other conditions present with
and as gwaoch mine aidsepdhnaarsma c ol ogi €¢ladlQ 5 &n5)9&irtvie nt i o
r es esahrocvipgr o mir isilde-D ) Ho we $P&®r | s notalslu,i tparltei d wl
those with an wunstable cardiac disease, | o«

exercise (e.g. severe art3h3t b)6i s or periphera
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1. t2ucture and Content

The BTS guideli @gseoommPd&knd nt lmaltul grsogr amme
with a minimum frequency efeekwy, saperweildeda
unsupervised exer ci s eP R epsrsoigornalm@dtevsic odfd ,6i nf dp o
are recommended, with cohort or rolling pr
delivery. Evidence shows opti mal benefits ar
6-8 weeks, with no eddfirtdmnaxt eorechierfg t @). gari aamn
The RCP INmado®naheAsthma and Chronic Obstru
Programme (NACAP), which conducted an audit
across England, (1686)5 ! latndr,e moirdt 8V | tlsat progr a
rolling programmes (66.5%), with a -walkilty on
supervised sessions (90.2%). I n thhaes eWK, tRKiIp
pl ace i n e(iotunteprath cesnpi)t aolr community settings
centres, |l eisure c@Rltae sT,higsy nasl,| oawnsd-t fdoars esiutpael

sessions with heal f)h@ankeu rperso fienscsrieoansael ds a(cHGPss

in varying | ocations.
Over the | ast few year s, tihhastdequmelndyw | a
programmes have i ncreased, pr9 mpantgmiicn, rve

necessitated remo(leéId8 Avamedglaydi ¢4 r earacvewd e d
PR to be an effecbasedaPRernmproei hg eratces
169 and is an option that enables peopl e wh
make eadi npasedt PR di fficult. However, It do
support and the presencd¢l 7p0f HabrallsGePd oarn de xteerlce ¢

separate variati ons of rehabi, i caai bengds,c
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i mplications. Consequently, it is beyond the

traditional/standar-tdé PRepsopgeammeisowi th face

PR programmes ar e ccoomppao nseendt saf 1t)woe dmeacian
di sease and symptom related information and

training 8RAT) and ST

1. 3Edutation

Patient education is a core component of
simply providing didactic information. It i
approaches, with the intention toasgpporsehh
management sefiflilcsacyan(di .see.l {ct®.h fT hdee nceen ti enn ta bad

wide range of topics buveimpbaviaouftycphbaobpaget

smoking, adherence to phar macol ogi ¢ and ex
treat ment o013 3exAcckirtbiadnalnsareas include c¢hes:s
management and relaxation, nutritional and

@7n2 I't has been shown by equipping COPD pat

managing their conditiaone iste rrve dduetsk Bal ntdh ec ousst es

1. 3ERQePRci se

Exercise training is widely regarded as t
G® Aerobic, or endurance, training commonly
wal king B8Btrewgt hngor resistance, training re

muscle groups with the ai(In7)bo fUpiprepr oavndn gl anue

exercises aredtypicgl ayvanceéeuyd gfymeaqpipaman u,
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free weights, resistance bands, or bodyweigh

individuali g2 toithel pgtisnandard araundng

aerobic exercise, however since the recogni-t
COPD, research has evidenced that ST in coml
receive all s7s60ci at ed benefits

Exercising for the benefit of strength is

@n7 I n 2019, The UK government publ i shed u
Activity (1GW8 dwehliichhesemphasi se the i mportance
adults and older adults (065 ytw®@igpsfous @meco
activimysclheatstirengt hening activitiaeswestkoul d
(pg. 10) . Similar public healtifl7pgRBRdegli deki he
al sppemut and recommend the combi (AIALIB)EANT of AT
is safe and well tolerated Dby3BARB patdi swhesa,
combined with ATgyi tt o si ntphiemybaei sotmmesntarsdt ei nc | ud
strengt h, exercise ca(@aciAt ydetday d perdo edai,s caunsds it

assessment of muscl e owttrl & Gigeadp (i g OPD and PR

1. EfF ecti Peinmesany Rehabilitation

There is extensive research and literature supporting PR as an effective intervention
and management strategy, particularly for COPR. has considerable benefits, leading to
improvements in dyspnoea, exercise and functional capacity, muscle strength, ADL, HRQoL,
psychological wellbeing, mortality rates, and healthcaresatidin (2, 33, 184). Consequently,
there was a call from The Cochrane Airways editorial board to cease controlled trials

comparing PR to usual care, and instead focus on how to improve outcomes and Bsage o
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going forward(185. PR is ranked as one of the most esftctive treatment strategies for
COPD (2, 186). Literature reports many economic benefits, including reduced mortality,
hospital admissions, inpatient hospital days, hospital readmission, and number of home visits
(47, 187-189. TheNHS acknowledges the effectiveness of PR and as part of their long term

plan aims to expand services over the next 10 years, increasing access for(fi8tents

A highly cited Cochrane review, conducted by McCarthy e{l&l4), compared the
effects of PR versus usual care in people with COPD (65 RCTs). Usual care was defined as
conventional care in which the control group was not given education or any form of additional
intervention.Outcomes of interest were confined to HRQalnd functional and maximal
exercise capacity. The results strongly support PR as a treatment for COPD, with clinically and
statistically significant improvements demonstrated in HRQoL, dyspnoea and fatigue (self
reported HRQoL domains), and exercise c#gaComparable results have been reported in
subsequent med@nalyses, supporting the effectiveness of PR on HRQoL and exercise capacity
following an exacerbation of COP{@7, 189). PR is shown to be effective at all stages of
COPD severity(191), although evidence particularly supports its use with modévatevere

diseas€?2).

Regarding dyspnoea, this positive impact is not necessarily attributed solely to the
exercise component of PR programmniebas been suggested that these significant reductions
could be somewhat credited to other, less defined mechanisms at work, such as desensitisation,
which is a decrease in patient perception of dyspnoea due toawatadin of fear and anxiety
by repetitive exposure to exercise in a safe and supervised enviro(b®nt Factors
hypothesised to contribute to this incluthe antidepressant effect of exercise, psychosocial

support, social interaction, satianagement education, and distraction from the sensations
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often caused by dyspnoea duringexa(193. PR has shown to alter p
breathlessness, positively impacting on physical and social activities. Qualitative evidence
demonstrates that PR decreases fear of activity, physical limitationspaiatlisolation, and

promotes confidence in managing breathlessness, physical activity, and social engagement
(194, 195. Overall, PR improves control over breathlessness and tolerance of high levels of

dyspnoea.

PR is also shown to improve the performance of ADL. One sfté¢ found a
comprehensive PR programme improved the physiologic response and performance of ADL
in patientswith COPD, indicated by lower metabolic load, less symptoms, and a shorter time
to perform assigned tasks. Other studies have also shown PR to have a positive impact on
patientreported measures of ADI197-199. Factors associated with improvements in
performance of ADL include functional exercise capacity, quadriceps muscle strandth,
reduced dyspnoed96, 200, 201). It is likely that such physiological improvements gained
from PR, specifically from the exercise training, contribute and translate into improved ADL.
Improvements in performance of ADL may result in lower levels of care dependency and in
turn may improe HRQoL and prognosi€l98 202). Evidence also shows PR as ideal
intervention to reduce anxiety and depression in people with COPD. Gordon(203l.
conducted a metanalysis (11 RCTs) to evaluate the effectiveness of PR versus usual care on
the symptoms of anxiety and depression in COPD. Results showed PR led to statistically and
clinically significant improvements in both anxiety and depressiors@fuedings are mirrored
in previous investigatory review04, 205). This positive I mpact i s
multi-component design combining exercise, education, and support. It erages

behavioural change and adaptive thoughts, helps to diminish negative emotions, and provides
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a socially supportive environme(tt43. COPD patients who receive positive social support

suffer less with anxiety and depression compared to those who (206pt

Overall, PR offers many benefits to individuals with COPD, both physically and
psychologically. However, a main challenge faced is the gradual decline in the benefits gained,
with maintenance of improvements shown to decrease over time following commeton
programmg?2). Studies have shown after an average-b2 nonths the gains obtained start
to diminish, particularly functional exercise capacity and HRQQ7-209. Reasons for this
include disease progression, exacerbations, combesidand failure to continue and adhere
to exercise and physical activity after FR)7, 210). Strategies to address these include
structured and supervised manance programmes following PR and additional rehabilitation
(2, 211). Follow-up maintenance exercise is a promising method, helping to prolong clinical
benefits but only in the short terf@12-214). Qualitative findings explain that many patients
find exercise after PR challenging, with barriers reported to include lack of support,
physical health, insecurityafmily commitments, transport difficulties, and the weatis,
215221). This is particularly true fopeople referred to subsequent exercise programmes in
mainstream gyms, who do not continue due to personal cost and a lack of confidence to join
with nonCOPD group$36). Another strategy is offering repeat BPRhysical, functional, and
HRQoL deteriorates a year or more after the initial progranithese can be beneficial even
after a long interval between interventiof240), and can increase physical performance a
slow disease progressi¢p22). However, the extent of improvements observed in repeat PR
programmes are not as high compared to the ifR28). They have shan to offer similar
short term gains but do not result in additional lbexgn physiologic benefit$224). This

emphasises even more the importance of enalsktignanagement and behaviour change
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strategies during PR to aid continued exercise and physical activity after programme

compgetion.

As discussed abo\@age34), reduced muscle strength is recognised as an important
systemic impairment and marker of CORE3), supporting it as a vital variable for assessment
and treatment when managing this disease. Consequently, evitisemk guidelines
recommend the inclusion of ST and SA within @R, 141, 147, 225. Many research studies
have demonstrated the effectiveness of ST in PR and exercise programmes on COPD muscle
strength(181, 226, 227). However, on inspection, it is unclear how ST and SA fit into PR
clinical practice, due to guidelines and recommendations lacking clarity and sufficient detail.

A detailed disussion on SA and ST in COPD and PR is presented next in Chapter 2.

1.Chhapter Conclusi on

COPD is a highly prevalent and compl ex re
a systemic disease, with a multitude of asso
-not just the |l ungs. One prevalessocmpiaed men

many ot her r el evlahretr eG@RDe,0 uatscsoensessi.ng and tr e:

paramount i mportance in the comprehensive ma
is PR, which is recommendehlatt ode fnicd iutdse iSAT ms
in this patient popul ati on. This chapter ha
providing an overview of COPD and PR, and se
SA andhé&Tnext chaatearpabivvdel i terature revi e

the |Iiterature surrounding SA and ST in COPD
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Chapthrnr2 ali t eeeetvureavr engt h
as sess meinrte mmgddhni ng 1 mp ud O aa ny

rehabilitati on

2. ClhapterieGQwer v

A narrative |literature review was conduct

l'iteratur 8Asn@dirno uh@PFRhgand PR. Due to the cop

these areas a comprehensive review will be o
and discussed. To aid navigation, this revie
res«ricnhvestSAgaatnidngST in PR and COPD wil |l be p

i nformation about the different SA met hods
guidelines wild|l be compared and eval $&t ed, (
and ST in PR clinical practice. Lastly, the

be presented, by discussing published survey

2.Xearch Strategy

A systemati c sear owa sofc oenldeuccttreodn ilt dot ceadtaanta sk
for this narrative review. The following dat
MEDLI NE Ul ti mate, APA PsyJohArnalcs,esSP QRRADIPsy!L
text), SCOPUS, Welnef LEbremge, PGCGbdMed, and PE

also searched, such as government documents/
included a combination of keywor dGORMD,d RR,;r me
ST, adsdaBéeahms were used in various combinati

Apper’di x

Ti meline of -PADPandef@bei Restrictions

Date Action/Information
21stOct 2019 PhD started
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28th Oct 2019 to
15th Nov 2019

Introductions and observations of PR and PROVIDE CIC.
PROVIDE had three PR sites (Maldon, Braintree, and Chelmsfo
visited and observed each of these. | also attended a few home
and COPD clinics that the service carried out. These provided a
introduction and basic understanding of PR and how it was orga
and delivered within this service. PhD planning occurred through
this time and afterwards.

13th Feb 2020

NHS/HRA ethics was submitted for the fatoeface practitioner
interviews and atient interviews

23rd March 2020

1st UK national lockdown
University of Essex cl osed arf

Advanced protection = where essential services only are deliver
campus, and research is predominantly delivereceagdged with
remotely.

1st April 2020

NHS/HRA ethical approval obtained, however an amendment hg
be submitted altering the recruitment and data collection methog
comply with government restrictions.

14th May 2020

NHS/HRA amendment submitted (wi@ovid-19 changes)

28th May 2020

NHS/HRA amendment approved (with Covi@ changes)

4th June 2020

University of Essex ethics subcommittee approval obtained

16th June 2020

PROVIDE R&D clinical excellence group approval obtained

23rd June 2020 to
10th August 2020

Practitioner interview and patient interview recruitment and data
collection carried out

Augusti Feb 2020

1 Interview transcription

1 Practitioner interview data analysis

1 Preparing for PhD confirmation board

1 Literature searchnd review

{1 Planning and modifying PhD project plan

5th Nov 2020

2nd UK national lockdown

4th Jan 2021

3rd UK national lockdown

Feb/March 2021

The decision to change the PhD project was made, as the Unive
of Essex research labs were stilsed, and local PR services werg¢
still not running standard programmes. It was not known when tk
research labs would+@pen or when face to face PR would start
again, as restrictions were still in place. The original PhD plan (g
with modifications)were abandoned, and a new plan was constry
(online survey), which still linked and utilised the two qualitative
interview studies already carried out.

April to August
2021

1 Planning and designing the survey

1 Preliminary contact made, and scoping emjyaént to NHS
Trusts/noANHS organisations with PR services (Mayuly
2021)

1 Planning of appropriate ethical protocol for this study. It was
unclear how ethical approval should be submitted and obtain
for this study. Multiple meetings were had with REO at the
University of Essex, and direct correspondence was needed
the HRA, to determine the most suitable course of action.
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15th April 2021

Essex moved fr(

A

Uni ver s
t 0.

y of
protec n

it
i o
Enhanced protection = vintmany functions delivered remotely, an
other, limited services available safely on campus. Research is

delivered and engaged with remotely where possible, and only
essential lab work on site following approved risk assessments.

19th July 2021 England renoved the vast majority of Cowitd restrictions,
including social distancing

27th July 2021 University of Essex moved fr(
protectiono
Sustained protection = providing measures that enable more
elements of oitampus etivity to resume than within Enhanced
Protection and envisaged to be required over an extended time
period. Research is delivered and engaged with remotely where
appropriate, and lab work on site following approved risk
assessments.

7th Sept 2021 HRA ethics submitted for national survey study

7th Oct 2021 HRA ethical approval obtained for national survey study

16th Oct 2021 University of Essex ethics subcommittee approval obtained

25th Oct 2021 to | T Individualresearch site R&D approval obtained

6th May 2022 f Subsequent ethical amendments submitted to include more

participating research sites (BNov 2021, 1 Dec 2021, 24t
Jan 2022, 1th Feb 2022, th Mar 2022)

Participant recruitment

Data collection

May 2022 to Oct
2022

Patient interview analysis
Survey data analysis

Oct 20221 Oct
2023

== =a|=a =

tudies/chapters and thesis write up

I LILISY RA &Ews e

covered

search strategy wused f

t He&® &/e2r3i wals dolf a s@ 5 /rubn/ 20 Bu |l t s

sear chee miwieannedd ,d wsp Iriecreotvee dwaedXx d leu che di r ief-

Engl i sh

respiratsqrey gdi asda s1ena

honbeastdl @ehab, Vi

|l evel

| anguage,

326

unpublished

and |l ung cancer),

rtual / remot e

articles remai ned. As thi s

di ssertat.
respi
BR.r eefnteddrh et e t

narrat.
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review papers, swyetha@amawereesr @ervii erwisd,ii sacuts svii @ m i {

best summari sd etrtag ubeedy of

2.3 Re8t evAnpdens s meéSnt edop@hni ng 1 n

COPD anReEskPRTrch

2. Bt eAxgdehs s ment

As discussed@@ai@dl Chagterddal s with COPD f
skeletal muscle dysfunction, wiitnp ari d2d®@cneted mu
The ATBBRS& nHi ghl i ght ednutsitd ei dyscrftuarcdeeé omf i n CO
statement i ni ti a223)% whuibclhi swhaeesd 9 inb sle9qq@@@ nt | y U
Withinliutss oonomd¢ encouraged tfho&OBRBDsessamemte g
foll owing, a numbewerndpabfdeah@eer andgrefieewss
muscl e strern22&3232r TEOGKFDoutl inefohat d8AtiI 6y
muscl e weakness, prexeartibaiengi nign d(iev.igdua$Trked
effectivenes@3)FTEAhouebedvbationpabkuded in the ro
particularly within clinical practice and in
evaluation amf h@ORD iidtent i fy patients who ar
l'imitation and (9 efatusei mopramasgbyg mphacedt
qguadriceps muscles, which is consideB8d an i
Evaluating a patientds stprremsgtrh palilomws ff aard et
intensity and | oad (i .e. weight), as wel | as
| t vyiineplodrst ant i1 nformation about the status o
knowl edge and uvuodeapptrampdi ately treat their

strength during exercise training, or other
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progress and evalwuating effectiveness. Act i
evatleulh using this criterion alongside other
capacity). Overall, muscime asfuarren@®mD,i samdch 4dar

it within this patient popul ati on vaanldu ePR pr o

The choice of SA should be specific to tI

both the advantages and | imitati@B8®8uoti nbe |
the key factors that i nfl uencFe gtdhteh icsh oiinccel uodf
the aim of the measurement, guality indicat
equi pment wused. I't is also i mpadr tiantwhtia hc d s
will takewpl &daceée mpastt messurement choice. A S
where specialist equipment is available and

l' i ke PR, which <can 4 eatktéd g c ©v,e mtalHad vneraisaitrye r

c hsoesnhoul d be accurat®34reliable, and sensi bl
The foll owing section of this review wil
skel et al muscle strength, extent of use in

feasibility in PR clinical practice.
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+ What is the aim of the measurement?

E.g., diagnostic purposes? evaluation
purposes? efc..

* Measurements quality » Which muscle(s) should we target?
E.g.,validity, reliability, accessibility, E.g., upper extremity/lower extremity,
feasibility, responsiveness agonist/antagonist

* Which equipment?

* Which aspeci(s) of muscle function?

E.g., weight-machines/free-weights, E.g., strength, endurance, fatigue, power

elastic/functional

+ Which type(s) of muscle contraction?

E.g., static/dynamic concentric/eccentric,
volitional/non-volitional

Figure 4. Factors influencing choice of muscle measuren(23)

2.3.1.1 Strength Assessment Methods

Muscle strength refers to the voluntary e
group to meet or overcome resistance, common
235 The goal of a SA is to determine the f
volitional c dh3)4 aMu 9 wine (MVio/\Ce me n t can be sep
categori es: s@PH sdabR)eSdywpmnami cnuscl e movemen:t
movement at any given joint(s) and are typi«
the muscle stays the same | engt h@23@Vheemrasct i
dynamic muscle movementsof naolbwalympar:t or €
muscle cha@@éostemngehformed wusing isotonic
|l sotonic contractions are where the muscl e i
motion with fixed external | oadi ng. |l sokine

maxi malh tém®ughout a range of motion at a fi
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muscle strength using involuntary tests, suc
or ner vesuahpopweovaecrhes wi l |l not bemidnatcelkygeldi mie

to resea@dWw settings

Table 2. Types of muscle movements and contractions

Muscle Movement Dynamic Static
Muscle Isotonic Isokinetic Isometric
Contraction
Description Muscle is kept under Muscle is held ata No movement of the
constant tension maximal tension muscle, it remains
through arange of  throughout a range the same length.
motion, with fixed of motion at a fixed
external loading. speed.
SA Example(s) Onerepetition Computerised Handheld
Maximum (ERM), dynamometer dynamometer
multiple-repetition (HHD),
Maximum (mRM) computerised
dynamometer, strain
gauge

Descriptions of different SA methods are
of advanmdtiasgedsvaanntdages i n clinical practice ar
presedaéddwhinch oetliabesi ty, validity, avail a

mi ni mal clinically important difference ( MCI

2.3.Q@n®epdetition-RM)xi mum (1
I-RMi s deafsi nehcde maxi mum amount of weight/ | c
of an exercise, through theg23ulllt riasn ggeroioniarmo

prestrabering |l oad for an exarseidsd optme@rsgmnimme ,
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changeepgdste.t rpgat-R¥nt . dén eebmisned tid «alncul ¢
training load for a desired number of set s
calcul ating pRMcemomagesampl| ¢-RBi haah ODkdgiaavi ds
a prescr8pt a RMo{ 88@krggx .ma6/0 be pres2ribpsd. fAS
showmabhdneRM i s reliable in adult popul ations
exer Qi3sre o weelvieabirl ity within COPD popul ati on
validity is demonst a8 dd wol & €2Q)O& dwi Ipths isd mto
significant corr elRaM iloengs erxetpeonrstieodn baentdwe eeng 1p |

i sokikmeti extension measured on a computeri se

I-RM is considered the gold standarwd tohf af i
variety of exercises and equipment (e.g. fre
safe in older adults and COR2a),p ohpounleavteiro nist, i\
ti me consuming, due to familiarisation, mu |
clinical settinfgeadiukeb®Rei tomayraoht e Anot h
dpendency on elgaadaepyoarmgth tthhatr elaxch a maxi mum e

PR programmes which are based +4RM ®matyt inmmgs bw

possible due to a |l ack of avail aklluda rreess anarxad ar
effort, so may not be appropriate for all p
there is a | ack of standardisation in the p
st u@id3ds as wel | as Q OfgDealbRIMe mpereo toofc ol . The ACS

a brief protocol desspeqddIsiom but this is not
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2. 3. Nlullt-Rppetition MRM}yi mum (m

M-RMi s an altectRdMiitestiogditt i s defined
weight/l oad | ifted for a specified number (o
repetitions of an exercise can be pe&rM.or med
Ther e arheo dtswakRMmédtanst i ng: -deehtceasni mge da npuméd er of
(e.g. 8RM) and increasing the | oadetetmineldi
|l oad and | ifting it for as -REMpyi tepabl asers:
strength as an outcome measur e, and prescrilt
be carirbhwd ways. FirstIRWM rteaskuilntg atnhde-1i0r¥gcirteiaasl
whe# YTepetitions can be perftommédg, ousi ngh e he
RM result and ca-RMul @ahi sguaepr pdedBreyadiégmnk ie g u
24)dpr BDOE B From t hiRM,prpadciRirapeald elntR M)y efso i %1
weight/ |l oad can be Taé3erRMi hedt i Ag shdAMPTriedi
are both reliable and v#43B4HdHmwekheds -BMeddat e
met hohdesw some degree of error and vdikail it
emphasising the importance of determining t
popul ation(2d@@adUekervcaulsiadtietlyy,anmdoytee | dalb ielr imi y e

COPPopul ati ons.

M-RM is | ess time cons-BMj ngndomparbd tond:
l' i ghter wei-gpaki equi pmeate feasible within PR
Further more, as it does not requi rkee trher @ nd
appropriate for untrainednidndiswitdu alss CoOPDt.h a
notCO®XPpeci-FMctensting protocol , but t+ReM ACSM

testing protocol be(28S eWheaevidihmsils gthd adhiee\ad
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as possible with a certain |load until failuwur
then the |l oad is increased +RMt iplr ede geti iotni e&M:

are more reliakIMe iasndlddu3@pdata tii fonrm

2.3.QompBteri sed Dynamometer

Compuderdiysreaemometers can be used to asses

contractions. There are a variety of commer ¢
and -Ckoi nm. | sometric MVC are static movements
do olmange. Whereas isokinetic contractions &

entire rangeseoef Mot aoaoaememanipmnayv etlhoec istpyeed st a
showmhab¥e bot h eawrhee nr erleiqastald it hge p § cGQORIR D ceps
252 These devices are considered thke a@mdd s
| aboratory setting, and are used as the val
evaluated aga@B)9t Thios eapecarakiysed equi pment
adequate space anttstaasui abbtemseetsi ngguired
tetantdechni cails exgpeibmsckequent |l y, the use of c

are not practical or feasible in a clinical

2. 3.Hartded d Dy na(ndbhHr2)t er

HHD s a pewviak|l esed to objectiwriltys mefasfuor
i .reewt ons, kil ograms or pounds). The device
force applied against it There arsaich waari
Micrb&ed LafayetTabld asiHDPhownviahi d when compa
dynamo@é@by and easedgbdbedt reliabilit®@5>b5n adu

258owevemits of agreement are wide as a HHI
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tester and the individual bel ingbitleistty.d, T lwehi tc
have a mechanical/ strength advantage over th
muscle groups (e.g. guadriceps), as this catl
portabl e and versageted wmubcldisf.f eCemp artead

dynamometers they are Lreesguiexipreq sli e#®s atnac rerais

To overcome this |Iimitattieondamast!imvaoalat e
the HHD can be W eédteadbtiiimnpl(aece .wittoh a chair ¢
Tab3e a fixed HHD is reproett edt ¢soti ehtartagasedx cienl tl
reli dmCOPRYY)26)0 |t is a valid measure when

dynamo@é&®Oetwesul ts from a fixed HHD are usua

coul debéeéoddi fferences i n pati6eh@).2 slieasbpiilties ait
advant aged i xwedar metrmord, its feasibility in a
6how is fixedé and o6what it is fixed tod may

to using a fixed HHD has not beam doc wmar tag

t hroughout research studies.

2. 3.Hartdes d Dynamomep eSSt r(eHmagtdhg)r i

A HHD is also used to assemesashaedgtihep &MmoO
force that the hand camss ¢gUhaadd ieaerxocuen d ean td yvne
of handgrip dyna@®™médetgioyedkicse | n-emt e st-beesstt et er an.
intreaster irsehovabiiln t§GOPD and(268626)8 aAl ul an dsgarmp
dynamometer shareé® shmi baheddWHédBt peperd add e, i

and easy to use. HGS is frequently wused in
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sarcopenia, frailty, and malnutritioae,g.and e

strokesuwrngery) .

Research has shown moderate correlations
as-RM strength (leg press, l eg eR@6mMPi and an
i sokinetic and isometric quaxhat2 Dz pBesspirteen gtth
moder ate associations, it is recommended t ha
forearm strengtitat@arherdf tolvemaadh b@AYIdDr upp
Regarding the preeOPdr, v atiisarmalofuph@S i BOSY potrrt en
to be better preserved than podyi ma@Ropphbkr
Additionall vy, v ar ydrntge dr,e swiltthrs shame Dtewedi erse pr
di ffeirrendv@®n comp amaetdc htead (2cgp2nN4r ocalnsd ot her s r e
significantly | owd7) 3HGS eisne GO PR rpeaptainecnitess ¢ 0 |
the most suitable muscl @ RfGESr iass sehosvme nto il ra cE
and sensitivity to malkdrntg tier m nssturidnmgtlhe dhancg
such as PR whi e8h wey@p6)ec all i gyt elaedsti tdsiesd bet cl
consultations for indicating muscle (v kness

eval uastiasg@ ¢irognosi s, and @AN*rrecting treat mer

2. 3.3traibre Gaug

A strain gauge system is similar to a fixed HHD regarding set up and testing protocol.
It measures isometric MVC, typically of the quadriceps, with the device fixed to a chair or
purposebuilt apparatus. Research has shown excellentatsdt reliabity in a COPD sample
(251, 278 and high validity when evaluated againstaanputerised dynamometer in COPD

patients(251) (seeTable 3). Strain gauges have been used extensively in COPD research
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studies, but are described as compkgxoratorybased equipment that requer®ng time
commitments and specific technical expert{284). Clinical utility is questionable as it
requires custom built apparatus (not commercially avai)abareful calibration before testing,

and additional computer software to acquire and record the signal. Some reviews indicate
feasibility in a clinical setting93, 232), but these recommendations are unsupported with no

clear clinical justificatior(279).

2. 3.83i.11.t7q SLTSHNtds

S26ests assess a personds ability to rep
standing position. Therfei-vaerpeeta tn uommb esri to ft ov asr
which assesses how fliomegp eitti tti eoksessso ntaln aci dt rpdl oe3t G
(30secS2Smi mmde t ©iet 1t o stand (1minS2S), whic
can be completed in wdrei atlil ocsat®rde-¢xlan@Wwh At o

t ersdt est reliabilitylsnwot@egr6®B8d4I ts and ind

However, validity as a SA is wunclear, whi
of muscle strdabld b.S2/Ks telsdwen hiawe moder at e c«
of quadriceps -BM,r ebthHy@ ,h , s tsruaihn aga ulg e , and con
Whereas other studiestirg@mE2r8t58)ToAsi ghnefatcant
conducted by28Wad mmcelau deetd tatdh aatp p82a$% te®s be mor e
assessing functional status in COPD and eval
to be an alternative to other frequently wuse
significant 0 0 1Sr2e5| attei sotng2 §aBnBo@ SAMWWT whiucah her
suppiotrg rel evance as an evalwuative tool for

not be a direct measure of s t rneenagst uhr, e mewtt itn
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provides insight into strength, along with

coordination28nd gait speed

S2S tests are feasible in clinical settin
mi ni mal space and equi pment. It i's a motion
| i vie&8 whi ch «coulnde abnei ncgofnusli dteor eGIOPD pati ent s
protocol and benefit of i mprovement. However
effectl5%Widfh GOPD patients unable tad2®d>mpl et
Mor eover, the use of S2S tests to track mu:
programmes 23 asclweart as |l imited research

popul @t8)i8ons



Table 3. Details of each strength assessment method
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Muscle Description Reliability Validity Normative/ MCID in COPD
Contraction Reference
Values
OneRepetition | Isotonic The maximum Reliability not yet determined in Strong correlations betweerRIM leg Normative values 5kg inleg
Maximum amount of COPD. extension and isometrand isokinetic knee | are available for | extension and 6kd
(1-RM) weight/load lifted extension measured on a computerised general in chest press
for one full Excellent testetest reliability (median | dynamometer (Cybex Il) in a sample aged | populations (age | (295).
repetition of an ICC=0.97) in general populatioffslder | 19-84 (=0.72 0.88) and elderly adults over| and gender) for
exercise with adults and untrained?37). 60 (r=0.76 0.93)(239. 1-RM bench 5.7kg in leg
correct form. press and leg extension(279).
Excellent testretest reliability in Strong correlation betweerRM knee presg(235).
Par ki nsonds d0.9)e a4 extension and isokinetic quadriceps streng! 2.53kg leg
(293 and chronic heatrt failure on acomputerised dynamometer (Cybex extension(296).
(ICC=0.97)(294). 6000) €=0.77) in COPD patient238).
Moderateto excellentinterrater
(ICC=0.850.98) and intraater
(ICC=0.640.99) reliability(237).
Multiple- Isotonic Thegreatest Reliability not yet determined in Validity not yet determined in COPD. None. 0.324kg for
Repetition amount of COPD. biceps curl and
Maximum weight/load lifted Strong correlations (r=0.70.85) between-8 2.47kg for leg
(m-RM) with correct form | 5-RM and 8RM has excellent tesetest | RM and isokinetic computerised extension(299).
for a certain reliability (ICC>0.9) in upper and lower| dynamometer (Biodex) in young adults for
number of body exercises and in a variety of chest press, row, pull down, and overhead
repetitions. populations (men, women, young and | press(243).
older adults)243-245).
Predicted 1IRM: Predicted IRM: Moderateto strong
an mRM result Predicted 1IRM: Excellent testetest correlations between directM and
can be used to reliability (Bryzi predicted 1IRM for upper and lower body
predict 1RM ICC=0.9010.99) in middle aged diabetig exercises (upper: r=0.7@.90; lower:
using prediction | for bench press, leg press, lateral pull, | r=0.60 0.80). But, direct IRM values
equations (e.g. leg extension and bicep c#97). consistently greater than predicted, within &
Bryzi(Bi range of 110kg(247).
or Ep243.y
Computerised | Isometric Isometric MVC Goodto excellent testetest reliability No . It is the o6gol d| Normative values None.
Dynamometer are stat (ICC =0.820.99) for quadriceps and Other assessments and devices are measy of isometric
(e.g. Biodex, movements where biceps in individuals with COP[249 against this. muscle strength
Cybex, Kin the joint angle and 251). in both upper and
com) muscle length do lower limbs are

not change.

Typically a

Goodto excellent intrarater (ICC=0.8%

0.94) and interater (ICC=0.890.97)

provided, with

consideration for
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measurement of
force or torque,

reliability reported for isokinetic knee
flexion and extension in a healthy older

age and gender
(299 300.

reported in adults(252).

newton meter

(Nm).
Computerised | Isokinetic Isokinetic Goad to excellent testetest reliability No . It is the o6gol d| Normative values None.
Dynamometer movements are (ICC=0.820.99) for quadriceps and Mostassessments are measured against th of isometric
(e.g. Bidex, dynamic measureq biceps at two angular velocities (30 ang muscle strength
Cybex, Kin of strength where | 90 degree/s) in a COPD sample, both in both upper and
com) the entire range of| within and between trial49). lower limbs are

motion is preset provided, with

to a certain Goodto excellent intrarater (ICC=0.8% consideration for

velocity, meaning | 0.94) and interater (ICC=0.890.97) age and gender

the speed stays | reliability for knee flexion and extensior (299, 300).

constant. at two angular velocities (60 and 120

Typically degree/s) in a healthy older ady282).

measured as peak

torque, reported in

newton meter

(Nm).
Handheld Isometric A portable device | Goodto excellent testetest reliability Validity not yet determined in COPD. Normative values None.
dynamometer used to (ICC=0.790.89) for quadriceps, are available for
(nonfixed; e.g. objectively pectorals, shoulder flexors, and hip A systematic review concluded HHD to be | upper and lower
MicroFet and measure muscle | abductors in COPD patien{258). valid instrument folSA in clinical settings limbs in healthy
Lafayette) strength in units of when compared to isokinetic dynamometry| age rangeé301,

force. The device | Good intefrater reliability for quadricepy (253). 302.

is held against the| strength in COPD patients (ICC=0:76

body/limb of the | 0.83), however limits of agreement are| Moderateto excellent relationships

patient to quantify| wide indicating results are dependent d (ICC=>0.7) between HHD and computerise

the force applied | testers strengt(255-257). dynamometer (KirCom) for 8 lower body

againstf. assessments of peak fo(@54).
Handheld Isometric A HHD device Goodto excellent testetest reliability Strong correlation (r=0.86) between fixed | None. MID estimated at
dynamometer fixed in place, (ICC=0.870.97) in a COPD sample HHD and computerised dynamometer 7.57.8 Nm(303).
(fixed; e.g. eliminating the (259. (Biodex) in COPD(259). But results using a
Jamar) need for a tester tg fixed HHD are usually lower which could b

hold the device Excellent intratester and intetester a result of differences in patient stabilisatiol

against the reliability (ICC=0.950.99) in a COPD | during testing262 280).

pati ent 61 sample260).

using their own

strength.
Handheld Isometric HGS can be Goodto excellent testetest reliability Validity not yet determined in COPD. Multiple studies | None for COPD.
dynamometer quantified by (ICC=0.800.99) in COPD and older outlining However, an

measuring the

adult sample$264, 265 267, 268).

normative values

MCID of 5-6.5kg
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(Handgrip amount of force Strong correlation&=0.99; r=0.96) between| for age and is estimated for
Strength; HGS) that the hand can | Excellentintertester and intréester HGS dynamometer with known weights gender(304 adults(307).
squeeze around a| reliability (ICC=0.9699) in COPD and | (263). 306).
dynamometer. older adult sample@55, 266, 269).
Strain Gauge Isometric Measures Excellent testetest reliability Strong correlation (r=0.88) between strain | Reference value§ 9.4-16Nm for
isometric MVC, (ICC=0.960.97) of quadriceps isometri¢ gauge and computeridelynamometer are available for | quadriceps MVC
typically of the MVC in a COPD samplé51, 278). (Biodex) in COPD patient®51). both upper (neck| (296).
quadriceps, with shoulder, elbow)
the device fixed to and lower (knee,
a chair or purpose hip and ankles)
built apparatus. body (308).
Sit to Stand N/A Sit to stand tests | 5repS2S: gootb excellent testetest Weakto modeate correlations (r=0.33.41) | 5repS2S values | 5repSTS MCID
(5repS2s, (Functional | assesshe ability | reliability in healthy older adults between 5repS2S and isometric quadricepy aged 6690 years | estimated at
30secS2S, Test) to repeatedly (ICC=0.64 0.94), older hospitalised MVC (measured using a strain gauge, HHL old (311). 1.7secg283.
1minS2S) change from a patients (ICC=0.99) and COPD patient] and fixed HHD) in COPD patien{83, 291,

sitting to a
standing position.
There are a variety
of variations:
5repS2S (how
long it takes to
complete 5 reps),
and the 30secS2S
and 1minS2S
(how many reps
can be completed
in the allocated
time).

(ICC=0.97), as well as excellent inter
rater reliability in COPD and hospitalise
patients (ICC=0.99)272, 280, 283).

30seeS2S: goodo excellent testetest
reliability in older adults aged 70yrs
(r=0.89)(282).

1min-S2S: goodo excellent testetest
reliability in older adults (ICC=0.80)
(284) and COPD patients (ICC=0.99)
(281).

309. Whereas other studies report no
significant association@59, 285287).

Moderateto strong correlations (r=0.398
0.80) between 30secS2S anddrceps
strength (measured byRM leg extension,
computerised dynamometer and HHD) in &
COPD sampl¢62, 291, 310). Whereas other
studies report no significant associations

(287).

Weakto strong correlations between
1minS2S and quadriceps strength (measur,
by 1RM leg extension and leg press, strain
gauge, and fixed HHD) in older adults
(r=0.68)(284) and COPD patients (r=0.B6
0.65)(271, 289, 290, 310.. Whereas other
studies report no significant associations

(259, 285287).

30secS2S values
in 60-90 years
old (282.

1minS2S values
aged 2680 years
old (312.

30secS2S MCID
estimated as 2 or
more repg313).

1minS2S MID
estimated at 3
reps(290).

Note.ICC = intraclass correlation coefficient, MCID = maximal clinically important difference,

MVC = maximal volitional contsgdiiblD = handheldynamometer, HGS handgrip

strength, 5repS2S = fiwepetition sit to stand, 30secS2S =srond sit to stand, 1minS2S = anmute sit to stand, N/A = not applicable
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2. 3 Stlr.e2m/A\g s b s sUseemt COPD Rerscke aRR h
Dur i nlgi ttéhreat ure search, three systematic

OBA use in COPD an@3BR38m)b&search studies

Il n 2011, Ra3ptl eevsi keite dala.t ur e on measur ement
used COPBdAdilet reviewed 66 English | ah@u%a.ge a
Resslhtoshebd st udi es used a static (i sometric)
or i sokineNot®emenesd sudriee.s reported more than
most common measurements us=dd0)wer et raliB gg a pg
anidsokimmé@6) cof nF4d8mectompuferi sed dynamomet er

RMn{9), mWD,( and fumB8)iohal teembss ot ometltsqgdo

there was a | ack of standardisation and cons
key i nfeognambern of trials, rest periods, fam
Tereview highlights key methodol ogical 1 ssue:
in clinical and r sagdarnc o fs dtetsitn gosr.o cRtdaurr cekasr d i
and reliable results, thearreef oarded riets siesd iwrhpeonr t¢
SAprotocol . I'n thef abmanicneankefs sephi cati on

chall dhgéewnwigew i s useful as it provides an ov.
however it is nostatstgpgeci fic to use in PR

Additionall y-Mi 1t an@&2pitd edbtuitfo se dameda s € 0 ms
used PiRnl i ni cal t rpiadli® hvtistrrev@@RM®d 267 st-udi es,
2020. Studies were included i f it ,wadgha adgt a
| east exercise training and eutucame osnand tme &

with the most frequently nr2bdyt ethR@®a&D n g aeaxde
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COPD symptld@g . ( Regarding SA, only 37 studie
measures i nm=ll®di,nqubb@n=89 f,i samkdinh ¢ f it sA{ s es s me
of functional perf om=ml&nc¢e csWsxsvwhdicdhe veedeedp
review showed wweasEprdedad messsewsrsed he same oul
such dispersed meascaeménnserscomparfiaonnsasc

summary oBl&wsihbevisat SA within PR reisrealrwcded s

the most used method is HHD. Unforturmeasteel vy,
i s not previedeadw.i n Furht her mor e, it PRveal s
recommendations, with 55% based in otit2pati er

weeks, 56% wi-BhtamésepgpeenwgeRATaadd SEF BTEe mbi

i f WP&Rsdaxcommendati ons are not besguwmrgpmedi ngq trle:

i s not widely useddeaespiatne oud commee meatsiuores . A
caref ul i nterpretation of utrltees rbed wnigt sr eport e
necessarily imply their adequacy in PR. The
found, there is a need for a core outcome ¢
measured will i mpr o vteu dcioenss,i srteednuccye itnh er ersiesakr ¢
bi as, and provide recommewhdiach owsulfdrbel par

benefici al for SA in PR.

|l nvestigation of PR outcome measures is n
a systrematiwc by @lIl5v eientahessvtentead sur ement -proper
reported and clinical outcome measures in |
application-bassecommaancnt it ¢ge. Studi es were inc
assessed patients withhAEGOBBt wi Shiumi 8 s waeKk

reported on measurement properties of -outcon
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based PR programmes. The search was conduct e
From t hese sirwgdoldout2c3o peatgecaogar asd ( HRQoL) arr
clinical outcome measures were found. The mc

exerci see.cgagplakciing t(ests)eaGBVY1llungMdsaualce i @nr €

identifiedutbsome¢c!| wnthbhalO studies using i som
specific details on the SAs used were not re
Overall, SA in PR clinical trials for AEC

reportedviirreonilddtevi ew i n Ot abee@@OHOEPRCalficall
mentsi e review had a f oc usbaosne da ppprlaicctaitcieo,n hic

inclusion criteria did not specify how this

in community settings in the iresMVECsmedAs$s dr ¢ in
were |l ocated in hospital departments (inpat
individuals had AECOPD, it is wundebasaeddBRRI e
programmes, which furthemasquestcibamadwipy atch &

These results are not reflective of the var.i
i s stable COBB 9ri AfEcCOtPdnt . |t i's known t ha"

AECOPD are not contimaédotompher| shgset al mu ¢

capacity, which are shown to be inde®ndent
Hence, there is ameadedptropestalkklsi o mé asurcal
to assess patient dysfunctions, B3l 1pShs i PR er v e
programmes, and the management of COPD, ofte
settings, it is iIimportant to consider how SA
on iISA clinical -wepetldi PiRs amd hr €ealnsi deration f

validity, reliability, feasibility, responsi
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't is evident from thkeskeesyge énatt SAi metv h
sed in CORDBAr aseavred i as o nitma@il,8%6 Axn PR
i scadbPopd &6, 8Achas its own advantages and
egarding setting and context. I t riessemaoxchi b
et tdiunegst o funding, avail able resources, an
tili ¢$dade waarhameters of research may not be
ettings. To i mplement these into clinical p
s standardisation, feasibility, raend arbeilleivtayn
mportant factors when choosing an appropri
esting protocol s i s wigtuald,elwhmiecsh imealswdesnep
gui pmerutp,, Warmm | i ari saperoingd,0sv dli @nii thyg,, arec

St angar cciondi ti ons to daedpuntmifser mehesue emaaot

ncrease meafuPemédmtc hquasmpbytaculahéy tracki
i nee.,peflafrteer PR or hos ps tt angizs raddnii oonf.  nideoansewres
trategies are ofte@3Mefltt ot setwvd nddEaOrBdD tskatt ti doi

epoofingsting protocols needot oehbaeciemmred ee d

in futur eSA riisalenrceosuurlatgseed and recommended, bl
are |l acking, then mptl ewielnlt ama koen a dnatpot ircerala nwb r
Therefore, it is important to consider feasi
clinicail.RR)Nt elxhter(e are many influential fact
t i meq urrceess , cost, equi pment , ease of use,
understanding. However, research studies do
Anotihmepromaspaetct is the relevanceSAoshdbel dar
at a mini mum, i nclude the quadriceps®BGBdue to
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59112 Depending on the purpose and scope of
hel p i n desdgwsdgaldmdi ni ng programmes or
interv@dliAAaddi ti onally, because muscle strer

need to be compatible with (@3 | argetraggé aot

consi der in COPD include the i mpact of car c
perfor mance, and avoidance of overtasking t
unf ami |l i arh wtddt isntgr,e ntgiteir em owet h amirlocadiur es

encour age meens,t idugrdi nagh adequate number of tor|

required to obt234 a maxi mal effort

Publi shed recommendati ons for SA in PR cl
with suggestions | acking evidenteimelnts wmp amruts.
dysfunctionf9Bi na COPDai n gauge t o assess g u.
recommended, however justificatiiaomsiecanmd cdhi scu
has al so been obs@v)@edhby ©0oébemmand atoiren r e
exercise | aboratory setting, which is not t
| arbamt ory | i kely has access to specialised eq
settinge. gayymonoitf and primary care settings
ATS/ ERS statement, ot her revi ewswi hhvoat ref e
consideration f r2,c3)0 P2 cTah e yf esatsaithe lat gt r ain
favoured due to its simplicitgyidedil abi Wwiet}Yy
applicability i n clinical and | aboratory set
outl i ned b.¥2 3Rorbd ewasettl yaldi f(Z2®%4eate Kobaes ga
more suited to research settings,tmaynifdaquitl

l onger ti me commit meangpteaxc i dompltetcenntiltealt extpi
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utility is questionable as it requires custc
and additional comput erecoo fdt wahree stiag nad q u IAr e
muscle strength has beg23))duti uiseédtiyni GOPR 1
' i mited and r esatsreidc tE8dck8tlisn ¢ hmosst peiatdal eR @bmime s de t
the use of a @tHIDi nqn, at «c ldompgeansat e for | i mit
has been uefefdetchi i COP P, i's |l ess expensive, an
compared with-baskAAgqul phewat @dry adiad haclsnowl edg
i ts testey degdendneen negative i mpact on re
recommepntd-RUWi efaf ered it does not require manu
I-RMi shown to be gaf@endwintany &P Dpref erabl e for
especially exesicwge-ghttrtdainmgi n@qui pmen3A Des
recommenfdoart i omn € al practice, the overall con

purpose and goal, availability of equi pment,

l rrespective of alll factors to consider v
clinical pelaacme cme s & dhge tiakt t ésalgd il de bneu secvl ael |
Despite the prognostt@Q@PDandancd ienviecnalt hroeu gehv aans
muscles Iis recommende® Bi nistinmdatier mnat iegnalk eguipda
routine evaluation @R8®é mesagemektmnowh @OBDt
' imb muscle function i n co(@Bunintdy tahned apsrsiensas
muscle strength I sep@@B30ydubebemeraselaircihcals
SA in PR clinical practice and the varying
attention shoufdadbdebiplliattedamaed itmel ement ati or

specifically PR.
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2. Bt2ength Training

2. 3Eféctiveness of Strength Training

The inclusion of strengthening exercise w
which has extensively studied the effects of
popul At8I2ZRMBsI-F2)A receahnhamgsias, publ i s@Bed by Li
compared the effect of ST, AT, and combined
in stab(l3eé0 QROPEX udi es were considered relevan:
intervention owonthr @al cogmpuap,abdmed muscl e stren
Thirteen studi es assealsled peomadsacdi es e s ti rne reg tvhe,n
demonstrating a significant i mprovement. Des
met hodsouagesdess muscle strength were obser v
modal ity (ST, AT, and CT) had different effe
performed for each modality, repor tSTngbusti gni
nosi gni ficant results after AT aadalCysePBPreep
similar results and dob&H22B3¥FDSsHmbDbeowdr ,STt haen
significant result in response to CT is inc

produces similar or even (IrEW&d er effects tha

't i s | iaklednye tehlaitciSSTed significant i mproyv

for specific mpsobeagmespwerangreberi bed wit

muscle function and strength. Dé¢és2p8ipteec udTa ti endc
t hatdi QT not el icit significant results becal
programmes prescribed. Many included studi es

proportion of ST and ATanifdeidid er & pdnti anielde pa og

the prescription parameters of exercise int
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intensity may have only resulted in maintena

this review concluded that,ex@reci $e ctad diyniSag

and beneficial effects on muscle strength.
prescription protocol for CT, especially as

't i s evident 't haptecexfeirccailsley iSTt,e rcvaenn tiinopnrs
for @@GQRD emMbssever, exercise programmes, and o1l

makidgfftcult to det enln8).2nelot tae dd eg@meea ra fs olme rx
the l|liteeatgreupaesd hecording to t hiesottyopnei co f
i sometri c, and isokinetic. Primary Mbeclbse wi
weakness is more pro@oDeMAt0,4i0 8 whe hl o wer gluian
considered an i mport a3t slytstiesni cte anchirlkyerav air |
muscle of | ocomotion and daily activity, as
and assessed i(NhQGRD mMiepdsar sh rength can al s

knee/l eg extension or | eg press strength.

2. 3.R2sdtdnic Muscle Strength

| sotonic quadriceps stre&kmgt h,s scdmmanlty as
COPD patients after a ®TRi prvegtammeed St mps om
programme on COPD patient s  -RNhelaesqgu re xntge meuisacn ec
Patients were randoeni s8d pooegndarmme ar a con
programme consseisssppeodn sweekhreed exercise | oad
fronm550M, WRMhadgsessedeswdrom.6 Results showed
significant i1increBbBelsegnesteesgoh &dod poeéess ]

respectivel y. No changes were observed in th
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reported i n eau@® elqgauid 21 2)41 enPr ovement s have é
demonstrated after a (IC8/8 mppwv egtriagnantee d Dwmladti Ise re t
addition to AT in a PR programme for COPD. P
groups: AT, CT, or wusual medicai nuardmoTher@-
trainipAmg nauntde s30f ST, which was8O0pUdéls c mHdi It dad 1a-
RM reassessed every 2RMelekg . eXRtesmuditesn retvrean
increased by 32% in the CT grouervedteirmatshaos
group or controls. Similar magnitudes of i mp

CT, speci fi cd318y2 3 2e5)aenxdt el neR)i2,@mR)& s s

Contrary to this, one study reported no s
CT8329 Thviexek8 ST programme cosmpansisad défi veewiexer

prescribed for 1 set of 1RM.r eMientiintailo nesf faetc tan

result of l ow traini nagnldi onli 4 mal, pirrotge resisti yo,n. a
studies with similarepoodramimampstonvemteunmt ss twva
demonstrating noticeable gains in m@3s2c8 e st |

330 Overalldeimandtarsatbeedent hat CT is an effect

training showing |littl @3st3&3R8 28R)&Andghi Bni muso
say that AT cannot elicit improvenead323,7/7 as s
however the magnitude of change is inferior
have compared all t hr eal(32)8d ma rntge dnodiad n it fiiecsa

in quadriceps strength®af®2aBdAT52 .ST%, ames pCel
Similarly, depokted a8l gni ficant i ncreases
respect Overlrwnl |l | evidence shows comparabl e i

strengthih Bandb&€T hm8dalities.
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2. 3.1lsdm&@&tric Muscle Strength

| sometric MVC quadriceps strength is sho\
Commonly wused equi pment includes HHD, strai
Kongsgaal2dir ahdami. sed COPD p-awee&ntST poogr b mee
control group, with knee extensor strength n

ST programme was comprisedopidesswirc & KRdke @ak| B0

with | oad adjusted each week rteov eeanlseudr ea csoingsn
increase in quadriceps strength of 14. 7 %, C
i mprovements are in rattcedrfdiamdiengs tof oit her e a:
25. &E®3333)5 | mprovements have also been demon

siganficncreases reported i4 2{As82neR I H 6 quadr

3 3)9

Al t hough research is |limited, some studi
guadriceps str@a4349h [frt kIrd)3Admn dbathiysed COPD pa
eit heweeak 1e2xer ci se programme of AT or ST, wi
peak torque and maxi mal force using a HHD.

increase in knee extAelnsdinacm emesd k gt dryg ve,% wvaintdh

contrast, results of ma x i mal knee extension
showing a significant incsegaefofcadb naneah
first glanceprhssnmaybséeemnsegfltoser inspecti
way i n which strength is assessed can | mpac:

gains were significantly better at the joint
ot haenrg (BeAs4 | n ttadhnccse,i nsnee extension exercise:

performed ovied degreagekmomée Of | exi on, whil e cy
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over a riabgeegrfredOknee fl exion. This coul d e
gains bebhwgeoaups, as knee extensdeqr e afkl dxir
whil e maxi mal fordegwas measupbped andbBOating
specificity. Overall, ST is a very ¢gftfhecitni ve

COPD, however, emphasise is pl343cd on the me

2. 3.11lsdkiB3neti c Muscle Strength

Isokinetic quadriceps strength also significantly increases after ST programmes,
measured using a computerised dynamomékey study conducted by Kongsgaard etlf4),
as described above, also measured isokinetic knee extension peak torqueaisipgtarised
dynamometer-indings revealed a significant improvement of 18% in the training group, with
no significant changes in controls. Similar magnitudes are reportetthér studie§333 345),
however norsignificant results have also been demonstrated, but this is likely due to a lack of
programme intensitf102 346). Aside fromST alone, significant increases in isokinetic
guadriceps strength have also been evidenced after CT progrdt0heb25 347-349. AT
has also shown to produce significant ioygmentg350), however, research is limited, with
only one study demonstrating significant improvements in a small sample of men after 12
weeks of only cycle ergometdraining. Overall, evidence demonstrates that isokinetic
guadriceps strength significantly improves after completion of an exercise programme that

includes ST.

| n s unsnoatroyn i c i sometri c, and isokinetic
this body of l iteratur e, with | mps&5@v &Hbe nt/s

35%3080, regqgp&®xtTihviesl i iterature demonstrates

[

~

with AT, i's an effectivel mnhtmuwelnd | otnr d rogt h n
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wi t h €OPDt it hnee ngmmendat i ons (2 85333 p5n3d B,@Hi6o0on i n
21LB310D)7/ST is satelandtaeel by COPD pati3e3a84, wit
183making its inclusion even more attractiyv
especially with®BB81l82 cHoiweimgdla $6 eptitaicnegd on ST

appropriately prescribed to elicit significa

2.3.Upded Body Muscle Strength

Al t hCOPDesearch primarily focuses on the
strength al so requires S 0ome attenti on. Evi
incorporating ST can significantly i(m2Zrease
3493 sho@BRB8dBsbhb@oB2325 and(18888L326 However,
nosi gni ficant resul 19€,2R284,8 48| A eanbdelaeyns irse pcoorntdeu
by O6Shdla8)fedunadl .ST to have a significant p o
strengt h, but not of the same magnitude as t

strength being betet evi th(GEEWPADY.2d among t hos

2. 31 thpacStreffgahni @tgh eorn OOP OO me s

Fromnaeahrlaitti ereatiur esrevi dent that ST, eith
with AT, significantly i mproves muscle stre
i mportant exdr dinse Rconbpovesver, its effectivel
outcomes is mixed. ST offers benefits to fun
on HRQoL and maxi mal exercise capacity is 1in

ofospitive effect.



s

A number of system@matal ysisvihawe amdemet @gat
on functional exer @il8eB8&6dp)dcThg oneenSMWTI s
l ead to significant i mprovements in walKking
ef f €c2t31)8 However, this is not the case for
significant differences omsroli(@gB&BE@sstRdI S
evidencd hseupddretct i vdhdlsd & FGTonm ntdh iAST it can
that ST is associ aB8Bd bvut hofwfaed ks nigi mii tse& G nic mp
exerci seé ncdgegmad,xeyr.ci se modal ity which incorp:

may be att rbirbiuntgeidn gt oa bATut more aerobic met e

i mprovements in ventil.ation capacity compare
Anot her i mportant COPD outcome-r € gorHRQo L
guestionnaires. Earlier research showed s mal

was compa@®8santdoaAMmanagem@mi4d Howewveent i wn r1 ec
anal yses reported non sSTg nwafsi ccaomna x &dri ef df selr oenicoets
22,353 I nstead, significant i mprove2nz:ls wer e
3D)&ANeverthealTedss shown to elic@B)epwst hi-va ee infe
anal ysis reportdmegntsd ginn ftihcea ndty sipmmpaecav d o mai n
after a ST interventi@8.,/ @henalklompaviedenoe c®

not provide iaddittoi dHdRaOIo Lb dreggffond t hose provi de

Reseasahgothlsat ST can i mprove ADLCOPE Hf7unct i c
319295358 owever iesvildemicteed, with | arge vari a
making comparisons chall engianngal (3@y#ex asmni snteedma t

the effects of progressive (§Tg omlsimabvietmtejnn g r
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testandiamngd-l iunplp €t i ng). adowevern,esthis review i
exercise modalities in the analysis (ST vs ¢
to decipher the independentefifreacti aowfouST.n gReS
st-al r mbi sigt-tasntdg n d i bnugt not the 1ifting tasks.
i mprovements in muscle strength may transl al
should be interpraetsench| Wi tnhu mbeaeut iodn.t rOrally wer
as wel | as inconsistency in the outcomes us
reporting improvements but@bhdlABi Afmajeocepr bk
reported was the use of different ADL tests
Further research is needed tamtdhevesti gdt &€ ot

measur ements.

l n summary, ST or AT alone cannGOPDead 1
out c oTnheesr.e f or e, combining exercise modaliti e
benefits than the indilwWidsasttcomgploywenésommén
wi emphasishe inclusion of ST for (3tgs assi gweilfli
as functional exercise capacity and ADL. S

emphasi si n@aptpheopmread ef mr escri ption and asses

2.3C@n8iderations for Strength Training in C

As discussed throughout thisedéeciefdmaged snul
of fSoOUOPD pat8 2@ /.concl udhatg it significantly
strengahh chi sgppaoarcttsusi on i n PR. However, re
guestionabl e due Itiomiptmedarsii gttiecmrci det ainlds r e

outlines keyegr&bni nhev agirrieashkclr i pti on of ST,
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intensity/l oad, vol ume, rest periods, mus cl €
or d285 Descriptions of ST interventions 1in
i nconsi stent and incompl et e, with many fail

vari ables.B9®endactedad .systematic review to

i nter vifeo@GPdDns ttot al , 78 studies were includeée
frequency, 65% intensity, 51% exercise selec
12% muscle actions, 9% velocity of muscl e a

bet weeseexdhei reporting of ST prescription \

research for both RCTs and observational st
services cannot reliably replicate raadt iioml ¢
when this essenti al information i s missing.
f srubserqauseenaar ch to build on these previous fi
highality descriptions dof pSuTbliinstheerdv,e notri oenass izé
request. Furthermore, the optimal prescript:i

due to the wide variati®818066)0 tGf ptrhees crreivpiteiwo
investigated ST in COPDi npcoogorusliasttieomcsi,e saliln rte
par ame({le822,31d2)0 for example progr ahmewaakati
exercise vol G4nes e tBlsbg erbe pbertam i on s , and exerci
585 %RM. This too makes reelicbatiengingcl asi

protocols across research studies vary drast

Anot her tihsesaue atiison I n SA| tehgouu gohme Im @ & suasrecdr
significansofpoS$T tpryoagr@e® dmeesany trials util i s
52102282B23386.1 However, this does not refl

sdatntgMri |l e some PR settings ey ghaktessuteoe et
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weights, weombhlkt maggmi aeggar atus, many program
and primary <care settings, which (1dp M ot theav .
UK specifically, only a small portion (22%)
mac h{(lmepdsn recent years therechasnbesni gating
resource settings. Emerging evidence suggest
clinically significant i mprovements in func
comparabl e with exeracmns€est 2 6Bt poeres bhaveddemo
a positive 1impact using more accessible eq
portabl e, easy to ufe,B4En6dd 7)0e IFotri VCeOPYD, | oSW
resi stance bands is shown to be a potenti a
machi nes, demonstrating similar effects on
HRQoL, and3 &y sAlntoheoaugh t here has been an incr

and overaltludgqeasl iitsy | mfw, s wi t h @Bwylt her robust

Evidence demonstrates ST is beneficial f
strengt h, and thus is strongly recanmhiR.nded
However, the |l ack of adequate reportanadg of
i mpl ementation into clinical practice chall
prescription strategy for COPD, and questi o
studi es, it begs the quest i dongsuioaodfelwmats gd wivc

its i nclusion in PR specifically.
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2 Rlevi eSvr efAgsles s méSnt edoppahni ng i n F

Gui del I nes

Guidel i ;iteadt ement s,haawad bseéandarbds shed t o
i mpl ementation and deUuckhedpycome®iRs phadge amee
| eading respiratory and healthcare organisat
review of selected guidel@BB8smwmasi publbi $sheae e
guidelines for exercise prescription of end:u
in PR settings. Theudblidéeleidnbé@® Bt &Aed GAFWSAJAGNSH R
B372d ACM5 It found inconsistenguedelande s, f
in the absence of an optimal exercise prescr
Sshould be familiar-bavwwdad aquildemaijnoers .e vTihdiesn cear |
highlights the diverssdadri ptfi gqruiidm nRRy if @ewe & xe
guidelines pubbiaskbddobgaAmseatcans, which ar ¢
relation to PR programmes and practices in t
or influencedtiblyi swihde cBT8HhHhet 8d8 gui deline on
B3 BTHS | MPRESS (g3 BEStgu®IRity standd&ddd)s f or

RCPRSAS andar ds f @r5)APHRINHS tshee vUK e @BulSHhnce f

Conseguenhé current review will primarily
assessment of musdhe ¢ ibvaesnegiftKhP R ng ulikKd aPhRe.e doc
abo(ve. g,, REPSPRSASwi lalndbeNHSevi ewed, s@3nmari s
361415154 Detailed descriptions of other PR
scope of this review. To the researcher ds kn
foA &nd ST in UK PR has not been conducted p

is primarily concerned and | ocalisedfoo PR
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compari sohopupbppéesdaurther afield atngsei tahae
c oun.tAr inausnber of igruti edren @ tniessnals tRAR emeat bablaad
from other western countries, i ncluding Ame
| rel3a7yB8d Publ i shed by | eading respiratory orga
G8 ACCP/ ABCSRR ACSB8B875 Canadian ThdaZdsic So
and Thoracic Soci ety @lf4)9A ulshterseael iiantaemnrd aNd w nAae
will be briefly reviewed and discussed with

SA and ST in PR.

2. BtXYength Assessment in PR Guideline:

The f ibvaes eWlK PR (Y2Biptl ¢l 5,Aa&skhnd the nine inter
gui dg8 311-64,923837-37)were reviewed,SAmdormati ohl o
searched for and extracted:

71 Inclusion of a SAin PR

1 Purpose of SAd.g.,outcome measure and/or exercise prescription)

1 Type of SA €.g.,are specific SAnethods named?)

1 SA instructions and/or signposts.q., are descriptions in text provided or other

resources/literature referenced?)

1 Target body area/muscle(s) for SA

As s hoarm4 ienal | five UK gui dcSeAnP R, dbuotumeaot gar
extents. The three most recent guidelines ex
outcome me(@4lbed5ANT PR tehReEMRBE A1S5 4t andard 5. 1 ¢
services @hiodd dhoa hofdhat ed measurement of stre

end of a PR(piB9gHowmereerma ittniiggug dedmingsment i or
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muscle stre@@3h f aoar ptahBed BIppas(Jpsitiante muscl e st
i's an t mpystami €COMBnkKenr etse mmermdevel opment of
out come tool s t-pulimocnoarrpyor emt @i feexsttraat i ons w h

significant to COPD, suchBaiks sthied e¢ratlemtusafl e

Al | five PR guidelinespad®dtAn,dptorememt bomg iex
intensity/ |l oad. Furthermore, although SA in
signposts, or references) are provided by an

di fferent tietsst si natnod ah oPAR iptr ofgr a mme .

Comparoed he UK, international PRbguigeil daesc
is Bhsuf.fiAlilenextractawaiilnafbol peenaGi iDtnh ei sni ne
international PR A 3d 4,18 i4,2e88,7, 3s7)axn dmetnhtriecen d o
1484974 Of those which do, the primary purpo
intensity/l oad, rrkeM oanrme indB dMin g emeRtMY I s Ecendgt h t o
deter mRNMe Wwhe most irec@®k6d,2PBRI goi dekSvfasvl adge
PR outcome meaposrte ¢tlodwve gesc,k iptr eRM tuenstl esalro u If «
used for outclomet puwctpiocrerRM drescon{ducacteicig oa 1
provided within guideline text, but signpost
reference theARBHPM whi de | d @ sriiblua tt hee skea dii a e
are not speci i PRt ceCOP(h 487V bwestgutiheebddesi on
function tests to assess muscul ar strength
dseases, for example the 30secS2S or hand gr
suggestions are not recommended for COPD spe

whol e.
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Overall, PRSAuieddliimn & £ df, orv algru et, hea ndK i ngenis
there is markedly | imited guidance, and alth
direction, these too |l ack sufficient detail

of appropriate guiideens nmay amal sree cobaneineadmg e $ r
me et ogtuhiedseel i nes ,f(cer. ge x & WwARSEArS i mpl ementing,

SA in PR clinical practice.



Table 4. UK guidelines and standards for strength assessment in PR
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BTS Guideline on PR in Adults
(2013)(33)

BTS IMPRESS Guide to PR
(2011)(36)

BTS Quality Standards for
PR in Adults (2014)(141)

NHS PR Service Guidance (2020)
(151)

RCP PRSAS
Accreditation
Standards (2020)154)

Inclusion of Limited details: Not directly Limtedde t ai | i PR Yes. QS8: People attending Yes. @AThe ProvidegYes. AStand
SAin PR stated, but acknowledges muscl¢ include an element of sports | PR have the outcome of individual comprehensive assessmer| service measures and
strength as a systematic marker| science assessment so a treatment assessed usiga | based on all the information provided, manages clinical
for COPD. pati ent 6s sk el| minimum, measures of and the facgo-face assessment, outcomes. Evidence of
trained including both lower exercise capacity, dyspnoeq including: assessment of peripheral | validatedmeasurement
ResearciRe ¢ o mme n d a t| limb strength (resistance) and | and health status. Other muscle strength, as stated in the BTY of strength used at the
develop validated eagyp-use, endurance exer| measuresof PRoutcome [Qual i ty Standar dqd startandendofaPR
sensitive outcome tools that (such as muscle strength) programme. 0
extend the range to incorporate may be of benefit in
assessment of PR on extra assessing individual benefit
pulmonary manifestations, such
as skeletal muscle dysfunction,
which are of prognostic
significance in
SA as No. No. Yes. Initial and discharge | Yes. A The ProvidegYes. AStand
outcome assessments (baseline results of the baseline assessment, g service measures and
measure status). use theaesults to benchmark the manages clinical
patient 6s pr ogr e g outcomes. Evidence of
again at the end | validated measurement
and AThe Pr ovi den ofstrength used at the
same tools for assessment are used | start and end of a PR
throughout the programme and programme. 0
appropriate assessment measures
should be used toeerd final
outcomes (as per
SA for No. No. No. No. No.
exercise
prescription
Type of SA No. No. No. No. No.
SA No. No. No. No. No.
instructions
or signpost
Target Limited detail: Guidelines No. No. No. No.

muscle/body
area

narrowed to quadriceps muscle.

Note.Colour code: green = provides sufficiémformation, yellow = limited detail provided, red = not mentioned/addressed
Note.SA = Strength Assessment, BTS = British Thoracic Society, RCP = Royal College of Phy§I&&#sS =Pulmonary Rehabilitation Services Accreditation Scheme
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2. Bt2engthidrBRnGogdel i nes

The f ibvaes eWlK PR (Y2Biptl ¢l 5Aa&skhnd the nine inter
gui dg89 314649383737 were reviewed, and details a
extracted. Specifically, the recommefdPati on
principle oftesecgerpison (Frequency, Il ntensi t

(235 Nbhe, domain of o6timed was not A@McELOded

Addi tional i nformation extracted included ex
as foll ows:

1 Inclusion of ST in PR exercise programme

1 Frequency of STe.g.,how often)

1 Intensity/Load €.9.,how hard to exercise or how heavy are the weights/resistance used)

1 Type €.9., what kind or mode, such as exercises, body area/muscles targeted,

equipment)
Volume .g.,the amount of exercise done)
Rest Periodseg(g.,amount of timebetween exercise sets to recover)

Progressiond.g.,advancement in an exercise once it is easily completed)

As shdaami iem!| | -bfaiswead PR gui del ines recommenoco
exercise programmes, however details for pre

prescription vaseabbel ow. briefly discus

l nclusi on Alfl SfTivew dPWRi:del i nes r e droammesntda rnt chee
exercise alloemdudearma & efro@biecREMRISAISTThteandar d
3.8 senvesewidreanwledt hat all patients undert e

training exercise programme, whidphfg.i.s10)ndi vi
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u&sdicryeqguesnmyt stated specifically, i nste
frequency of PR sessions per week. Four
ions, with either a third uB3Wpelr1Hl sed s
inclusion of strengthening exercises in
mmendation of its inclusion and prescri
Thiee®RRBASS andar a9t specify a frequency f
nsi Alyl/ Lbiade gui delines state exercise in
cribed. However, t hey foatildye sgmo\bied eh owa gs
criptions should .Ne desducpetedomasdadet pr
er signposted to instructions or additic
i ce guildsaln cset afters RRR er ci se tradi nihreg hs hgde

rated intensity (abdweg.6QC%)pedalowperi orsm

are typicAlnlobT2wWssed f or

Ty pel/ Mohdreewei d 3 33rbESpr ovi de additional, but |
types of strengthening exercises, body ar ea
body area should be t amagjet endiscs emgnbupeedpa
guadroiE¥Empyg. 11 12), | ov@rb)lamad duspllde weV empsdet ¢
beyondbndaedecat egor i se.sgpecinmfatc pmrucswil cee dgr(o u g
exercises). Regarding equipment recommendat.
The BTS guidel i(hpneon i PRsi n haduwlstes of wei ght s
NHS service (@bjedgprmcatshiscerseRRssi ty to provide

equi

pment in a PR progriasmnen, esstsaetnitngals ucehy udc



88

further information regarding different type
and for COPD paheemBtITS igs abldpagnnds ttahned aR@ARBR P RS

st an(leédyddos not address this prescription vari.

Vol udgely the BTS gui dejpirme i @re sPR nfforr mead u loths o
be prescribed in teom$oof ouol smeées shauil g bi@
compri-§bnge pod®t(iptgi.onsi 12). The ot her four guid

f oSrTv omel.

Rest Peloned®f the guidance documents mentio

periods/intervals between exercises and/ or e

Progreéabl onf:ive guidelines menoversal®RlI ddxbec
progressive. Howeveara,c hg wivekealn g o@melbsawitbleids i
fwei ghts chosen should be individualised and
the sel exB®p(dpgweiigiht2a)i namdy dhoul d progressi Ve
relative intene@blyypg.emad) nsFicoatsltywntt here i s
weightsd or oOrelative intensityd should be p
STprogression,igaoapoiss$ edhéeé oreadérusti ons or ad

i nformati on.

Overall, guidelines and standards for PR
det ai | regarding the inclusion of ST. sConseq
when programming, prescribing., Mady deéin wiec e 3

struggleanhd aompeye the standaAds adegluiahbhed]
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det ai | should be provided in gumnees$i havset ol
guidance and information needed to appropr.i

programmes.



Table 5. UK guidelines and standards for prescription of strength training in PR
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BTS Guideline on PR in Adults
(2013)(33)

BTS IMPRESS Guide to PR
(2011)(36)

BTS Quality Standards for PR
in Adults (2014)(141)

NHS PR Service Guidance (2020)
(151)

RCP PRSASAccreditation
Standards (2020)154)

Inclusion of ST

Yes. ATo ensure s
endurance benefits fatients with
COPD, a combination of progressive
muscle resistance and aerobic trainin
should be delivered during a PR

Yes. APR must
element of sports science
assessment so
skeletal muscles are trained
including both lover limb

Yes. QS5 : PR p
include supervised, individually
tailored and prescribed,
progressive exercise training
including both aerobic and

Yes. AA PR cours
individudly prescribed exercise and
education programme including
aerobic exercise and resistance
training and | if

Yes. fAStandard
that all patients undertaking PR
receive a resistance training
exercise programme, which is
individually prescribed and

weights/resistance
used)

achieved to obtain the desire(
effect. o

that provide assessment of physi
performance and prescription of

highest tolerated intensity (above
60% peak performance/VO2) with

programme. 0 strength (resistance) and resistance trai progressiveo
endurance exe
Frequency(e.g. Yes. In accordance with PR frequency Yes. Inaccordance with PR | Yes. In accordance with PR Yes. In accordance with PR No.
how often to of a minimum of 2 supervised session frequency of twice weekly frequency of minimum twice frequency at leaswice a week, with
exercise) per week, and 1 unsupervised sessiol sessions, augmented by daily] weekly sessions, and a third encouragement to undertake
home based sessions. unsupervised prescribed session.| additional home training.
AA mini mum of 48Hh
session is advi s e€
Intensity/Load Limited detail: il Limited detai|Limited detail Limited detail Limited detail
(e.g. how hard to | should be individualised and component is individually tailored and prescrb e d  fi ensure that every individual has a Evidence that all patients
exercise or how progressed once aets can be prescribed for each patient sg written prescription of endurance an{ undertaking PR receive a
heavy are the compl et ed with t h thatthe correctintensityis Aiproportion of strengthexercise training at the resistance training exercise

programme, with is
individually prescribed and

advancement in
an exercise once
it is easily
completed)

should be individualised and
progressed once all sets can be

completed with th

or duration of training should
progressively increase so thaj
the relative intensity remains
constat . O

tailored and prescribed,
progressive exe
AProportion of

that ensure progression of exercig
goals at intervals during
programme according to individug

progress and ne

ensure that every individual has a
written prescription of endurance an
strength exercise training at the
highest tolerated intensity (above
60% peak performance/VO2) with
evidence of incr

exercise intens|levidence of incr|progressiveo
Type/Mode Limited detail: Major muscle groups, | Limited detail:Mentions No. Limited detail No
(e.g. exercises, particularly the quadriceps. lower and upper limb exercise both upper and lower limbs. Core
body exercises can be
area/muscles Mentions the use of weights and heay No mention of equipment.
targeted, loads. AThe foll owing e
equipment) required: weights and resistance

equi pment o

Volume (e.g. the Yes. 24 sets of 1615 repetitions No. No. No. No.
amount)
Rest Periods(e.g. | No. No. No. No. No.
the recovery time
between sets and
exercise$
Progression(e.g. Limitedd et ai | AThe Limited detai|Limited detail Li mi t ed helRravider shall Limited det & |

Evidence that all patients
undertaking PR receive a
resistance training exercise
programme, which is
individually prescribed and
progressiveo

Note.Colour code: green = provides sufficient information, yellow = limited detail provided,
Note.ST = Strength Training, BTS = British Thoracic Society, RCP = Royal College of PhyslPR®AS = Pulmonary Rehabilitation Services Accreditation Scheme

redmamtioned/addressed
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Comparoed he UK, international PR guideline
not specific to COPD or PR.i Rppe ddOtftxhaec tneidn ei n
international PR guidelines, e® ¢1h45 4r2e3c50 mme n ¢
3737N%mnd one (H#4o8sltnhots widely acknowl edged
prescription nsopteat egyfofaPDE8dmeéeasni ng avail abl
' imited to recommendations for general adul't
G346 4H)7Teference the ACSM guideline®38865 exer
376 Al though the ACSM guidelines brnetftloy di
di fferent health conditions, including COPD,
healthy adults or older adults. It is iIimport
either and do not accounvtarfiocart i PR ssetltti nigss,g:
published from a strength and conditioning
programmes and clinical (Rr3kbc toil dee.r Adadrt i mg
i ndi vi dual s O065i6¥r yrer wiindi wildwalcal 3¢ si gni
l'imitati omevémamnt afplegsical Di(pgss20d) . phwns
with COPD would fall into this older adult
have a chronic respiratory disease whieah i mp
states exercise prescriptions for ol der adu
guidelines for younger adults (i.e. hi gher
i mproved conditioning. Despitkettpgpest hmepstdi F

recommending exercise prescription parameter

As s holvabéient he main differences between t
healthy adults and ol der adul ts ar eunecxleeracri s €

when each of t hteesgei epsr esshcoulpd i ben aspplai ed. A
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more appropriate for COPD, especially, those
foll owing an initial conservative prescript

appropriate.gulihdeesd nB6SMre the mo s t det ai | e

avail abl e, and give better gwagdeacc PRt bandal
However, it is wvital to stress that these S°
They apecinfoitc st o COPD, and do not account fc

setting.

Overall, PR guidelines for the incifusion
based guidelines |l ack consider abluda dddti amiels fac
inconsistent. This concl usi dh8)d sCocnosnesqg usetnetnlty

|l acguofilance may cause chalrlesrgeéedi wigen apdo gred
PR. An adequate | evel of detail should be p
practitioners have the guidance andTindéor ma

patients within their programmes.
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Table6,ACSM strength training prescri p@3dons for

Adults Older Adults
Frequency 2-3 days per week 2 or more days peaveek

Intensity a moderate to vigorous intensity a light intensity of 4660% of 2RM for
of 60-70% of 2RM for novice to beginners, progressing toveoderate
intermediate, and a vigorous to intensity of 6670% of tRM. If 1-RM

very Vigor ous- Iiisnotmeasured, intensity can be
RM for experienced strength prescribed between a moderates)s
trainers and vigorous (8) score on the
modified Borg RPEscaleranging from
0-10
Type major muscle groups and multi can include equipment such as free
joint resistance exeiges are weights, weighted machines, resistan

recommended, using a variety o bands, and/or weight
exercise equipmene(g.,weight  bearing/bodyweight exercises
machines, free weight, or body

weight exercises)

Volume 2-4 sets of 812 repetitions 8-10 exercises per session involving
major muscle groups, with 1 or more
sets of 1615 repetitions per exercise

Progression gradual increase in gradual increase iload/resistance,
load/resistance, repetitions, sets repetitions, sets, and/or frequency
and/or frequency

To conclude, PR guidelines by respiratory
should be included. However, there is a sigr
wi t h very i mi ted PR speci fic resouamces [
recommendati ons on how it asdedlidebed i mpt ki

programmes and Itfo gQQPRDe | pianteise natnsds sd lmtnaialr ,d st laa
it could be challenging for seredatdiatn@gledet e

comply wObh&é ¢hiasnptllee RQOAPBBBRSWBi ch aims to dc¢



94

gual ity ,whohwidnmdaPaRh dar dsr eolfatperda cttairiosesm. d edi ST
put squestboi ogwma lhibotevy dhegtse r,mis n endbdsl ewvehra t constitute

guality SA and ST within PR.

OverWK Ilgui delines are | imited and vague,;
and inconsistent, | acking sufficient detail

of strength in COPD specific populbatfiocmus @&@mc

(7]

olating opti mal ST prescription strategies

(7]

ndeoded,xampgli eerati osyaoyi pgtabnti menedd and
service variation (e.g.pmenhtioff modeedat pmka
guidelines would be beneficial, along with
individuali sed prescriptions. I f published

of how servicéels aamrde aprsesasriinlpi mgus®1l e strengt't

2. Fbeview of Strength Assessment ar

Provision in PR Services (UK and
As discussed above there are many publ i s
recommendations, and st agundards nfefer rRRommegda
of ST, and most acknowledge the significance
However, guidance iIis | imited,eaaguabl antdo i qu
the extent of compliance and fulfil ment by P

A systematic review c@®Ndocestdi gt ®dsvkauk
provision of PR, dc dmepg arviemg <Stcrrwstsurae varr i ety

took place in 2013 and i demaakiiregd caunteryise d r
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UKB 78 1T r@mMang8w&ESBOn Amd3 g lc aCa@a8@a Aus@8al amd

New Ze@8anldt focusedisnnghar ar oadergingfef iodg P
structure and delivery, programme component
progr ammep $fool dtribdaet t he components provided in

of countrme Mmeds wruescodemonser ateessdi| v ar ipatoiva rd

snapshot of PR i mplementation international
consi steretsliynedl | with a | ow risk of, qguéastio
aut hotse thhat not al | included surveys prov
investigation, making overall comparisons imn
brief and |l imited descriptions of trhien ceixpearlc.i

component of PR programmes across SiX SsuUrve)
varied. Two Siarsvheey sprrienpaorryt ecdo mpA\d@ n emtd, ttwwo dri e
describe the nature of thepdesgetcastei bntefveaed
regarding ST delivery and presdc37)titd odhi svalss s
outcome measures used in PRomr.848lrnavrensetsi,g aktuto
|l i mtibefluncti onnahdwmbksongesesf sHRQoL ®dwma psyc
t o rtehvei lerwddasd f ocus on multiple PR component s,

ST in PR was I|ikely beyond its scope.

Il n response to tling,eda imevihavw wihlelsilse sprmansa

comparing surveys of PR provision,ompeci tic

strengt h. A clearer picture is needed regar
informatied asdcopépected in publish@d7 surve
systematic revi ew, new and updat ed surveys

knowl edge, a review focusing on SA and ST in
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wider |iterature PRRurewysfwehesndbdsbnt]l ed@vr
surveys fromoéBe (B mawdOenhew articles, of whi ¢
recent p ol ec@ddIPHNsand three were from new
ScotBa@PAdNo@BWHEyYy and one spanning (BEGLoprema dwélo
no strict inckusteniandoexthusi oprview. Surve
data on the provision odpde®Rkipmp gas aunmtersi evs .t hN
excluded, as the omission of information abo
Of Y heincluded surveys, 15 investigated the
as a whole, and two specifically investigate
areas of focus were:

1 Is muscle strength assessed in PR? If so, how $sésaed?

91 Is ST included in PR programmes? If so, how is it prescribed?

As this thesis is concerned and | ocalised
conducted in these |l ocations \li6/4l6,8b7e8 7p9r e s e n t
3888990 Thiause blee findings are more relevas
conduct etdheisnitsd Wme ser |, it i's also important t
provision of PR in similar countries for com
wi lel doii scussed and compared to thos@80rom t
Nor wag9),l Am¢3r8i3c8gc Ca(B 8§a88),7 Al §388)3a and Ne@8Zeal an

38&A nane survey spanning (E6t ope and North Ame

2. rbvision in UK PR Services

Il n total, seven surveys have been conduct

and Northern Ireland), eith€&abipa esemdrsattd ecada
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extract edKf rsaum vissarclhi @17, 85,8r8Meiyds not address S,
PR programmes, however over time more infor)
such data appears in the(1f6j8r85t Tdhred) DeddAdin ch dNA
as an out coneregmeratsupreeval ence of ST in PR pt
overview of prescription nteotlhloedcst.e dH oawnedv erre p ot
i's | amidaierdl y r estr i c(tyeedsd énboa)d c © me abpncetvsal enc e
This is the same for th@98Bcbhntibkdéd RP&Kstcteoan
audit publ (16Bednore AO2B8ti ons were added, al
abodAandt® be coll ected and arreeporetde db.ya NACA PR G
mapped against the BTS qyla4)l tayl |sotwa mdga rpdrsa ca fi
evaluated against recommendations andi gqual it

| i kelsypoinrserd o evol ving research, guidelines,

The most recentl6)8ACARCRR da wWditta fngmabhd4 P
n=132), nWa)l,esan(dn=89ot ISuabde@uent discussion o
PR services | ocat®32) .n Hegduashednhpansl yi n(carse¢a s ed
ei gyhetar s. The NACAP PR &3u8ihi t291 Bju bal ni d§1h@8d2 0i n 2
reported 2 %41.37%, ofanPR services recorded 1
respectively. These increases are |ikely att
particularly PR guidelines and recommendati o
and out come (345 ulrne ntehnet mo st r €lcee3n t5 SNAOAWAP oRFR
(41. 7%) PR sereponeesacstongu Eabeastdrength, with m
assessment reported. The most used SRMwas t|
(40 %, nN-R®M2 ) 2,1183612) , dynamometer (18. 2%, n=>:

n=1). These results provide insight i nto S/
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consi stent met hod of assessment across servi
and i nsguuifdiacniceentf or use and application in ¢

above. Further idmplaé imesannrdetguasred ionfg SAewoul d pr

picture, such as the body area and dmucstciloen( s)
within a PR programme, ain.deud,lceoanre satnidp wlr a tpir cet
However, this | evel of detail was | ikely out

Regarding ST, i nformation reported incl uc

ST, the type of equipment provided, and how
reveal enk131200 ®BR( s ar EnagfefaenrdeRIR Spir ogr amme s and
mr=125) individually prescr inbeetdhods vOafr itehdo,s ewi
report iBoghgus &t hthespaesei veg &xXBeBt¥ an measmueg en
RM or strength, and 11. 2% 6otheré. Unfortuna
of-RM or bhs@, riesrhBachyr ®éat hbespressei ves aweearet iucsre d:
or what the 0600t hewé riteeltshegpdosr tosf tphree secqruii pptmeonnt
with the most used being free wedghi®) (9a&nd %

wei ghted machines (22% NAOARsSBR  rasdilt spodvi

information about ST prescription, but det ali
such as exercise vol ume, pestofperTi cedkse,r ce xsers
areal/ muscle(s) targeted. This |l evel of detai
on PR provision as a whole, which provides a

i TabTl, e whe2n0 ZW0hCAP PR1®¥di tcompared to those w
16,885 the i nScTl uisn olMR odxerci se has-10@%aophed

participating services r epotrRM nf§olpirrecsicudipdan.o
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purposes has i hcoemaddd3mB@AroRiQBHIBIYL 6)3n b2udt2 O0s t i |

remains | ow.

| nstlreeadpritmary met hod of SBbrigreastchbedss meas
perceived exkutiionh ssomet cl ear exactly how
intensity, as it 1is nCQPDe sp(ae8RAr3ilFR)iOon oxnter at
recommended i n @RB3EAR LpUisSHe ITThreesACSM gui del in
prescription in ol dReM iasd unlotts pdoos ssitbaltee, tthhaetn i
56BorRPE on a-190Dc alaen (b5 QuHsoewde v e r they do caut
applicateslwmal e$ as there can be | arge variabi
and patien@B9gboprhgd abi bREETmdes/ subjective r a
individual 6s feelings during exercise, and

and environme(@8allntenmsdittyi oinss a key deter min

programmes, as training bel owl irkeesiuglitmu nm tshurfd
chall enge to the muscles to allow f®93 physi
Therefore, rel yi emgorstod k|l yy mmt opnast itesmmtprescr it
effective exeOceénsa&l Ipersedsacrrcihpeiisonneeded t o i ny

clearer picture of ST prescription and SA us



Table 7. Strength assessment and strength training provision in UK PR (surveys)
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audit report

(389

Wales 2015.

ST using multigym
equipment = 30%

scoress 70%
1IRM = 17%

1RM = 14%
Other = 7%

22% overall (multiple
responses possible)

Country Survey Aim/Focus Sample/Population | Is ST included in PR | ST Prescription Details Is peripheral muscle SA Details.
and Time programme? strength assessed in PR
frame programme?
Yohannes UK Surveyed UK hospitals | 190 physiotherapy | Not mentioned. N/A Not mentioned. N/A
(2004) PR to assess provision of | departments within
programmes in | 2001 PR programmes and acute hospitals. 171
the UK: a their content size, (90%) responses
national duration, and staffing. | were received, of
representative which 8 centres
survey (378 (40%) ran a PR
programme.
O'Neill (2008) Northern | The aim of this survey | 23 PR programs, Not mentioned. N/A Outcome measures used| No additional
PR and follow- | Ireland was to determine the | which are based in the PR programmes: | information
on services: a characteristics of the within four health Grip dynamometry = 9% | provided.
Northern 2007 different components of boards. (n=2/23)
Ireland survey the patient pathway,
(379 that is, PR programs,
ongoing exercise
facilities, and support
networks in Northern
Ireland.
Yohannes UK Audited the UK Data were received| Not mentioned. N/A Not mentioned. N/A
(2011) PRin provision of PR for from 239 acute
the UK (389 Mar-May | COPD and the quality | units, a trust
2008 of the programmes participation rate of
provided against 98%.
national standards.
Steiner (2015) | England | To disseminate the Audit data were What modes of How is ST prescribed How is muscle strength | No additional
PR: Time to and Wales| results of the national | received from exercise training are | (n=224)? measured (outcome) information
breath T audit of the resources | 224/230 offered (n=224)? Not done = 6% (n=224)? provided.
NACAP JanJduly and organisation of PR| programmes ST using free weights| Best guess = 31% Not done = 78%
organisation 2015 services in England ang (154/158 providers)| = 99.6% Borg perceived exertion Isometric = 5%
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Scottish PR Scotland | This survey was driven| 14 regional health | Resistance exercises| No additional information | Muscle strength included| No additional
Action Group by the lack of boards, but only 11 | included in exercise | provided. as an outcome measure | information
(2017) PR 2015/16 knowledge surrounding| provided a (n=14): (n=14): provided.
Survey (390 current delivery of PR | response/data. Yes = 71.4% (n=10) Yes = 14.3% (n=2)
services. Unknown = 21.5% Mixed = 14.3% (n=2)
(n=3) No = 42.9% (n=6)
N/A = 7.1% (n=1) Unknown = 21.4% (n=3)
N/A = 1 (7.1%)

Steiner (2018) | England To disseminate the Audit data was What mode of Is resistance training Is muscle strength No additional
PR: an exercise| and Wales| results of the national | received from 187 | exercise training is individually prescribed measured at assessment| information
in clinical and services (out of the | offered during rehab | (n=185)? (n=187)? provided.
improvement JanApril organisational audits of| 195 identified) and | (n=187)? No = 10% Yes = 31%
NACAP 2017 PR services in England| 592 sites, in Resistance training =| Measure of 1RM or strengt| No = 69%
organisation andWales 2017. England and Wales| 99% (n=185) =19%
audit data Borg orperceived exertion
analysis and scores= 71%
results (166
Singh (2020) England, | Aims to provide an 228 services were | Is resistance training | What resistance training Is muscle strength If yes, how is
NACAP Wales, increasingly identified, of which | offered during the PR| equipment is provided measured at assessment| muscle strength
organisational | and comprehensive picture | 144 (63.2%) programme (n=132)?| (n=132)? (n=132)? assessed (n=55)?
audit 2019 Scotland | of PR care athservice | participated and Yes = 100% Free weights = 97.7% Yes = 41.7% (n=55) Dynamometer =
(164 provision provided fully completed the Bands = 47.7% No = 58.3% 18.2%

July-Sept | across the country. audit. A total of Weight machines = 22% Strain Gauge =

2019 132/196 (67.3%) in Other = 7.6% 1.8%

England, 4/18 1-RM = 40%

(22.2%) in Scotland
and 8/11 (72.7%) in
Wales

Only England data
presented here.

Is resistance training
individually prescribed
(n=132)?

Yes = 94.7% (n=125)

If yes, how is it prescribed
(n=125)?

Borg breathlessness or
perceived exertion score
79.2%

Measurement of
1RM/strength = 28.8%
Other = 11.2%

10-RM = 21.8%
5repS2S = 49.1%

Note.Colour Code: green = provides information, yellowrsited detail provided, red = not mentioned/addressed or not applicable (N/A)

Note.PR = pulmonary rehabilitation, ST = strength training, SA = strength assessment, BTS = British Thoracic Society, ATSan Ahwidcic Society,-RM = one repetition

maximum, 10RM = 10 repetition maximum, 5repS2S = 5 repetition sit to stand,
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2. Prdvision in International PR Servi

Regarding the inclusion andnat iPsRa siuptvieg s
either di d38@88388abess$s het amount of data coll
example some only reported the i nxguPdron of
basic equiCpnE83 Alsleddet ai | s ierxtte ransauteigdoenyarl ame
avail &AlplperEdlnke ur veys have been published th
exercise presocai inpAnmel(S Pearad ttilcee sot (B .G airrv ean a «
et (@YY@ onducted a s/uUSewhiicthh Amerliudaeed 371 PR
response rate). Of tdhrs®T, 32t5at@0n3g) | PE.cSW g@ b &
of which 75.9% included weight l'i fting, 69 %
41. 6% bodyweight resistance exercises. I n ac
intensity preessyiigpni.i oMmaoanmad ritpiteo gadr ewe gB®arg opt i
dyspnopai ntOasd&Me 6 The mo s t utilised met hod
prescription atnhd8e rdggoogisretak e opowas 80% of PR p
I-RM was very |l ow, with 4.6% and 5.3% of PR |

progression, respectively.

The second survey was (£8,h dwhcitcehd ebxya nb encehdmal
exercise testing andnapdriesnc rB R tproong rparnantetsi.c eTsh

included 112 PR programmes (8m3®%0dpspbdbnageresa

programmes included ST, of which 97% incl ud:¢
extremities, Addi 68083%Wl fguesdrens included i
i .rrumber of sets and reps), i f exercise test
if so, what exercise test was wused. Of the

(m=62pdus training mpr3d&t)oaucsledamdh FX.ed%i(se t es:
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test to prescribmeld8) waidieed e dADeutt i reanltfs (@bi |
and abaoui2hasdéeél dcted 6ot her 6.r cEMiadbeod aitn orne U
of -RM 1measur ement was also reported, howevel
varied widel-RMh=F6p)r-REx=5Mp &-RY@IL3INot e, answer s

not exclusive to one option.

When the r esudursveoyfs tahrees ez OtAN@oLAdPd PtRo atuld e
164 ST inclusion is comparable, with 100% of
93% i n AnCearniacdsea .amRdesul ts are also similar for
the majority of PR serviceBorigme&nigl essnand
measutenesr of this method is not known for
dertrei aedwer option. The use of SA for prescr,|
number of PR sexr¥6/cE235, n2EnHdehh/ab@4 Cad@.da )
measur emRMt omfstlrengt h, f ol Inow=e/d3 2b6elha ghtdb ¥h)y.
regarding equi pment, free weights are wused
resi stance bands and then machine weights. I
use \veamagchhti nes nml 7A3Me3 0 X,a 7. 1 %)p arse dnutcoh Ehnigglt

=29/ 133, 22%). Equipment provision was not

RegarXA ngnly three internati on&lAdestuaivley s
extract edi nftreormmsadrdvwodya laairledAlplpe redAnsdi scussed aboa
GarveyB3®@&anal Dec h (3a3yb oetth arleisien tt SXAms of ST pr
Howeaer both surveys are orclryy pgdammer mead awiwtals
on PR outcome measures. The only other surve

PR was Wa@e®&Il Tkt sasurvey investigated-the ayv
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based PR programmes in Sweden, with 46 out

these 46 hosp0)t alhesa s wUr3éd (|torweenrg tlhi neb® Jdm udsgcbeen

|l imb muscle strength. I n regard to percentag
i~=55/132) assessed muscle strength, however
are me@6dare©une | imitation of this Swedish surt
basPeRd programmes, | acking posbsashdde preggreasnenmet s

means rensluy tlke caemneor-bbhssddPRoabBospital not kn

strength is assessed in other settings.

Overall, data available from these inter.]

report the inclusion aifl SSTr @ gna rPdRi,n gb uitt sa dpdri & s

Mor eover, the majorityAofi ns@PRveéysuldarIinpot asa
measure. This |l ack of attention could be due
PR. Most i nt errenfadri omcad Asmerviecyasn respiratory

and ACCP/ AACVPR. However, as presented above

i nconsistencies and | imited information. Thi
and R ipmogr ammes. Future research shoul d fc
particularly investigation of provision and

To conclude, although surveys carmdiaed out
internati onal surveys, a c-baaedr PRi csumeed®tc
research building on these previous surveys

conduction of a survey whicdoanf o&nt®hEes uosne tohfe S

met hods in PR clinical practi ce. ®Ahreeltehaordesr p
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uti lainddedhow they are being used by PR service

be targeted for eirmpmowememgtatdarnd .f urt h

2. T6hesi s Rational e

Reduced skeletal muscle strength is a com
such has i mportant <c¢linical and prognostic v
the assessment of muscle strength iesro@scourt
benefits, i ncluding i1 dentification of muscl €
and evaluation of intervention effectivenes:s
received 1incr eadlieintge rsaupmoaviia nvd Rfhimas sl owl vy
year s. However, the majority of PR services
capacity, and of the services which do, det :
Addi tiSolnalsl yast & faft egtyi mvend i nterventiCOPD o co

anids strongly and widely recommended within

inclusion and application is | acking, wi t h
prescri ptai R wietthiimg. Published PR guidelin
research investigating PR provision | acks st

of how ST i sOvercdluldedt hins PlRegs t he aqua Ptiingn

ST and assessing muscle strength.

As shown t hroughout t his l i terature rev
recommended components within PR. However,
practice are | imited aemdadagtoinem sdaredti mwlhe md

wor | d practice cthupileagsy ot Reovaan dler t he

met hodol ogy and results, and heoM iini cwall |c obnet
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as what is conduwitteldi mna cesedmnumdl study sett
the practical reality and variance of PR pr
guidelines for SA and ST in PR are vague and
evience currently avail abl e, then it could b
puts into question how useful the research f
successfully -awppl EovRRIwinteiem naddbltypinf orms pr
ensure safe and effecti wasdadrad sfoamre patdiea rstt sa,r
the context and world in which it is being a

research which exipn otrlrees sSpAe cainfdi cSTc amtdehgtai of

insight from the stakehol ders. iThherlesreids (a . e
research to consider the feasibility and cl

by expgl arhie perspectives and the reality of
understanding of t his it coul d hel p i nfornm

recommendati ons.

| f future research wants to increase and
is essential to first investigate what PR se
what factors influence this inama@alngworsl dyay

recommendati ons and considerations can be ¢
provision and i mplementation. This thesis ai
in England,amsdeerest andilggfiamdt omd | airechtbhar ri er ¢

that deter mine awmgslei mpact wuse and non

Thesi s ai ms:

T To explore and understand the use of SA a
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T To explore and identify barriers aand SiTnf |
in PR clinical practice
1T To provide recommendations and consider a

practice and future research



108
ChaptekrgwBal itative explorat:i
perspectives and experiences

strtemgtraining Iin pul monary

3.Clhapter Overview

This chapter explored practitioner perspe

programme, with a particular focus on use, [
desigmkwas us-shgucteumied i nterviews, and anal
anal ysi s. El even pr acrtoiltei owoerrksi ntgo oikn paa rRRR wshec
were cons$freantged: tX¥)aining is i mpor traemtg,t h2)
i mportant? FopLlhmdmhamyges ehabilitation and
Considerations and support for patients, anc

findings show that practitionearsd haVei pPoRBRt |

recognise the benefits they offer services

identified, including uncertainty of SA in c¢
and psychol ogi cal Isiemivtieat tai t oends eohfiail ghaettniegebnstt $(,me a
equi pment). These findings emphasise the nee
practice when i mplementing and using a SA, a

3.12nt roducti on

Muscl emeessak s a common (@PBeqmeinas sucGORK
with the purpose of Dbuilding and maintainin

intervention f dr8BRIKI20 pPrateiSdiriso rgt, oampgl y recol
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within PR prog3fmmsédsadvianhd UKt Gr3n4I 4,905 |

2387,379uidelines advising inclusion. Il n the
is the prescription of individualeigsaerdd ianngd hporw
to achieve this is vague an8Awiitnmi tmedat. h Dhse alsl
for exercise intensity and22&30d Atdod ikte otnaail | dore
of SA include identification of muscle weakr
and prognosis of COPD, and eval uafti2gd8m)O0of i nt
A number of resour ces seupsptorretn gttliBe2 8BsDBSGMike n t
along with PR guidelines r ecoinbnoetrhdiwiigt htihne tiht

(1415154and inte@Bla4d pm3ad 13y7)5

As outlinepa®@dChapt erna2ewsitd mhad ei@é itk and
ST in PR servi(k&éndieoto we stt k¢ B BSBBB81B)7i Pat a
was <collected wusing survey met hods, provi d
frequency. Within the UK, the NACAP audit opr
data on PR mrborwvdlssawns 8bi tOwvier t he | ast eight vy
has gradually increased in clinical practice
not assessing patient muscle strength as an

not ut i leixseirncg siet pfreers(tr )4 p@d somi tpeu rtploisse,s ST i s

of PR programmes with all pal@®#4d4ci pating serv

These surveys del i veaviadni nagv eirnvfioermmaad fi ount i
guideline adherence, and changes in patterns:¢
context into why services use (@radd,o tnlodr el sies

extensive |iterature evaluating the efficacy
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COPD and in responsedge.t®) xweawdrs,e timdreea viesnta o
of research investigationg, andeevahdatfiemgi bimnj

revi ews have discussed the advantageshand |

suitability in clinical settings and aspect
equi pment , ana2eemInitHoawe vsekri,| It here i s | i mit
aiming to explore and investigate factors wh

PRcl inical sett(9&8o®ndBatedwaetstady in Engl ar
i mpactweoefk aPRF programme on COPD patient outco
t feeasi bility of i ncorpoeRMttirnagi niinndg vli cdaudad |iyn
ST programme. The findings evidenced an effe
increases -RMpsttredgtm. 1The authaoresngtbanelxeda
programming and assessment are feasible in
maxi mi se patient out comes. However, beyond

evaluative critemfiigaa wialsi Irietpy rntge dtAadisds ¢ @ R nsaelt |

outlining how it was feasible would aid futu
fits into the existing PR infrastructure, ho
were faced, andnwdati facéevxesutiindhmu To dat e,

guantitative methods focusing on SA and ST

provides an overview of wuse.

To the researcherés knowl edge, a ghuRal it at
clinical practice has not been conducted. Re
PR have been puobesiogneedindwehmisectandi ng and i nsi
delivery of t(2aj3nBrnlP HBOV)FTgandmekBe I mpl ement at

devices and39%8Lxle Oxnme nqtusa | i t HICiPseplsduad tofe 1d
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behaviour <change i nter varntiiommnsanidn PWRK o arpdira
underdevel ope@HEPEIpdb nrecitt pet veisve ot hhame t he
or skills to deliver effective behaviour <ch
have access to training programmes to remed,:
The authorshaemphaati@edlgudeegiscact i cal util ity
into practice. Anot her gualitative study, (
influenced=8) imseianhswi(itten -mznageamedtansuaprf
403 Findings reveal ed a innucnibuedri ngf kinrmofwll weamgte
motivations, social influences, and environm
the identification and understanding of thes
promote t-magedtedeppwirft and tackle the gap be
clinical guidelines and what i s available ir
i nsight into the-ralpptedatinder védntG oM, emp

applicagien sorkhaee PlRrlaichical ptactiitgei n

Rel evant research has also been conduct e
delivery of an exercise progra@meg Poovi ewohe
cardiac r@babahnhdtthe oml inical i mplementation
for interst@ial nl pagt dc g¢ke0pésoen duecntneed a tmiax e d
study investigating exercimmesi nnoAoesetog¥yi ae
consisted of t wo phases: 1) a quantiutpati ve
interviews wi tns1l8ensipoirt ec leivniidceinacnes s(upporting
there were only a few programmes avail abl e.
i ncl bdimmagyad eness of exercise benefits and b

bar r(ieefrgsnds magf f i ng, progr amme) Tphreo moitx eodn , meatnhd
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approach added richness and depth to the sur

oncol ogy rehabilitation was run.

Over the years the acceptance of qualitat
with support shown for i(4GB81LOs elfhielsree smse t darod
recogniass playing a cruci al role i n Iimprovin
healthcare and services. They are widely use¢
and shape deci sions mad e b-ma kperrasc,t i aa e dres |
organi @dtli Qual it ative evidence is now used
practice guidelines by identifying clinical
cnsidering barriers and 1foaly2s U ¢vhiadteonrcse ocfa ni npprl
rich detail and understanding withde béafFthe
Speci fically, the values and preferences of
intervention,4B2adThedarse ffeeraes,i ba Ighteyl i § audr itthe rap
explore the use damd PiRmp @atovadfdi $hA andd iSTi onal
This study was conducted to examine practiti

in PR.

3. Research Ai ms

This study aimso explore:
1 The use of strength assessment and strength trainingouhmeonary rehabilitation
programme

1 The impactof strength assessment and strength training on practitioners and their

patients
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1 Factors which help and hinder the use of strength assessment anthgtaning in

pulmonary rehabilitation

.MBet hodol ogy

Study Design

A qualitative stadgt aawa g nc avlalsescttihends ¢ unsriendc

terviews, whi ch i & 0,@H)8 hfeanr mantv etsytdigaalilnyg th

rvi ce (4pljdo VAi -steomct ured for mat were deemed &
t flexible structure, all owing the delive
nversation and ié4p&1)6from the participant

Oneone interviews were chosen over other
oups, balclaowdephbymexpl oration and discuss
fluence of (1 H®E hpar tiiscipppanttiscul arly i mpor
ervice where there is a hiexmercihggnod. sltrafffqc
ere is a risk that some participants may
pinions in the presence of others, particul

e.g., staff wnthimpogbee prpeti maGecape@dTheheyre

may f eel unable to truly express their views

e organi s att ilceom ,| esaegruveisc.e ,Fuorrt her more, ra key
e for examining interpersonal communi cati
na@lOwhi ch wfascohot ha current study. One ke
e feasibility and practically of getting

actitioners had varying work schedules and
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di fferinhgerteifmese., ®Organising individual I Nt e
participant availability.
3.3 hi BRainaill 1 arAc siav i Btinuedy sfiogrn

Prior to the conduction of the qualitati:

out rtodume the researcher to the structure a
participating PR service. These familiarisa
research process, however initial observatio
patients provided the resear cdaretri g tmoiantb eft
planning of this PhD project and the qualit:
and observed a PR session at each site offer
t houghts and observatéesn®suwkbrpepedobbder Satciho
setting, environment, practitioners, and pat
sites, use of SA and ST, str ugct uprrea tamidt aled e s/
and pr apcaetniti omdrer acti ons. | mportantl vy, t hro
became apparent that t hecosntarkiebhutl ed earnsd isnavyo |avk
mat.t efrhi s emphasised that furtrlreqrua@oeq SA adn o1
ST in PR from the perspectives of those invo
took place wharcdes nzhddiedti e mvermtd i gmaaihidcR T
i nfor mal activities | eidt atoi vtes@inrditedcréevsipeswh dior @

devel opment of the interview questions and ¢

3.3h21 osophical and Theoretical Under

An I mportant initial step when pl anning

consideration of the theoretical and phil os
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undertaken. Such positions influendy amdiigmf
data coll ection met hd4dO)8Camsli chenradtyita wlad s apee
constitutes tih.etehneatounrteo loofg irceaall iptoysi(t iio.ng. and

t he epistemol ogical position).

3.308atal ogi cal Positions

Ont ol ogy refers to theorwlst aboutt swtehlea i aw
can know). A key ontological debate concern:
thinking, understanding, and practices, or w

meaning any knowledge gainedectst (4sDBd)By §hgoieng

are various ontological positions (4 103f tTehre d e s
thmae n positions are realism, relativism, ar
Real i s m, commonly described as napve rea

science, unddri prien mie2,gh Hfwsa nt vti @ws real ity as
and entirely independent of humant opruancdteircsetsar
i®22 It assumes there is a knowable world, a
and objie¢ctivewpni ting to b@2a)Boreredeaapdpdss
of the continuum is relativism. Thigagasictei o
and understanding, and does not support the
423 I nstead it argues the existence of mu | t
confines of these differentowabnet rt thatoiugrhs ,t h
mi nN4dl,324 Lastl vy, critical realism can be und
rel atirvatsan.nsl tt he i dea of a true and knowab

subjective and socially influe@2d®lkndwldeokge
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t support the i deadomds mudnd epteu aleiasle tdiefsf,

terpretations, and repres#®dndBations of this

. 3Epi 8t emol ogi cal Positions

This branch of philosophy is concerned wi
d knowl edd4e0)8p rAo douacstiicondi stinctalonp deit wie@ems
et her driesalotvlkerceidgh t he process orfe d4dddear c h,
ree epi stemol ogi cal positions ar e di scus

ntextual i sm.

Postpositivism evolved from the previousl

sitivism assumed r ealjidcgt itvoe bken oowbljeedcgtel vceo u

]

ough rigoroug423c iPeorsttipfoisd timei Bonds epresent
rmer position. 't still supports the idea
approxi mated aomrd dredwedi fAeldl syt rkumcawm ni s m,
nd, argues that knowledge of the worl d, ar
ci al wor dd)3weét |l doesi mot support the idea
flection of realditsyc ool etvhe g leisdegarnr ccen, pbruatc tii nc

i dempe ® d iogcerde attherio ughe rese@t8R3IpTbrcesposit

emphasi ses the importance of wunderstanding |

W o

p e

t h

p e

r e

rild, and tuhladt artetseenaprtc ht os hoo mpr ehend meanir
rspectives ofwitithngdiOp8e2pdp ILeaswH o/, | icwoemt ext ual i ¢
e middle ground between @&t @dsist iepii s eam
ition views all knowl edge as |l ocal, provi

sults will vary according to tf4e2lc dSritmddtari
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to constructioni sm, it rejects the iadneda of
instead recognises inf{dd8ntlesveard, sukjseeti avn
understanding truth, and maintains that rest
4221

3.30@at8l ogical and Epistemological Assumptio

This study adopted a critical realist ont
Mo st gualitative healhtimcatrhee sree sienatrecrnmealp art at
typically accepted that an exter,fhalol agdcaln
mechani sms, di sease presgnt dtuiton,hadndindealstt
reality i s depeandeante amnasdaoowntesd tusi ng vari ¢
are ul ti mai4e0)8y PRu ltjaec thievear gued asa bhed ailgt hac are
service and programme with a specific and d
dictate the general struatnhumg ameé cemivemct of
drastically change their practices from one
to ensure patients receive the care and supp
This researchi tshtiundyt hies choansteedx tw of T WHRIi, c h navree t
practical and factual entities. Therefore, i
trut.hghlat was done and how it was done). Thi
PRservice, whi ch i shpermaec tri @ d lointey ss hwaorr &kd nlgy wi t
context i n which practitioners experience, p
di ffer depending on their sadgegectiand packpe
Context i's I mportant i n this study, as part.|
have and provide the necessary knowl edge. Th

but al so considereegnpes spffect avevi amd, ekper ¢
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position was appropriate, with emphasis on t

and produced.

3. Badnpl e

3.3Pa@rtdicipants
The study samplevascomprised of HCB, specifically practitioers who worked in
PR and delivered this service. The sampling technique was purposeful, with all prospective

participants recruited through one local PR service.

3.3l BcRusion and Exclusion Criteria
The inclusion criteria specified all participants musti8 years, willing to
participate in a recorded interview, capable of making their own informed decisions, and able
to speak and understand English. Participants must have worked in a role managing,
or assisting in PR programmes, sessions, and clinics. The exclusion criteria specified anyone

taking part in a conflicting study.

3.3PRBR. Service Context

The PR sewweieke PRampragfd amme, with two sess
wi BARS gui(R®4 iensecsh session included one hour
hour of education and support. This PR serv

varying hiDreddaid et toifngesa.cend PRb3sBR es iit¥r mneq saeinlt:¢
exercise wased execoi se cl-msaputehwahmi npl ade
cool down. The programme (Ap@leurde kwl 2 hi ddimvin
al | ot eetaecdh . Regarding exercise equi pimxkg), Si

and weighHSkpgl)at asnd( il fnée t 2 dh a & n g3k )f, da ntbrbeed d
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a stationary bicycle,eagd s mextwengihd e dmanalcit

nNo equi pment available at the hired | ocati

specificalByydhleoaBaeseg,htasndnrded)esi stance b

us edupfpoerr body exercises.
Table8. PR site details
Site Venue Type Equipment Exercise/ST Strength
Programme Assessment used?
Site 1 | Leisurecentre Dumbbells: See Appendi¥ | Ye s . E M €
(fitnessstudio) 4 x 2kg, 3kg, 4kg, | andG. prediction protocol
5kg, 10kg, 11kg, and equation (up tqg
12kg 10 repetitions
2 x 6kg, 7kg, 8kg, maximum)(242).
9kg
Plates:
8 x 0.5kg, 1kg, 2kg
6 x 2.5kg, 5kg
Site 2 | Communitythurch | Dumbbells: See Appendi¥ | No
hall 2 x 0.5kg, 1kg, (excl
1.5kg, 2kg, 2.5kg, |t €sti ng
3kg
Site 3 | Communitycentre | Resistance Bands: See Appendi¥ | No
hall TheraBands (Yellow| ( e x ¢ |
Red, and Blue) testing
SAvas not routinely performed withi
i n previou®98eSietaegch contdipnesdrudengpai Bal
| ohdr the bicep curl exercise. This prescrib
a progressive ST programme, with a -wéek

per Appef@di xThee8Awas

protocol

R M rcead icautl ead 1 Ipmr ,e du it @ nE

@) dhguatiowmol ved -stehlee cptaed esnttarltiifnig
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about 10% of their bodyweight) as many ti mes
than 10 tiweesr whieght Wwesa | ifted untiQlO0it wa
repetitions). The final wei ght and number o
esti mat tRivg tThheisr wlas t hen used to -RMepa&si be ¢
t he ACSM d2u3)5d eAti ntelse ti me of this SArfremt s
prescription purposes and as anh oumusemé e me a
strengt h. Overal pregeesssoeni weeenoidd ¥ ii eead eBd r L
RPE al0-k@@ P(sereppersli xFRi service was an i deal re
experience including a SA in clinical pract

vai esetofi ngs and environments.

3.3Sampl e Si ze

Various approaches were reviewed when determitiiegample sizdor this study.
Consideration was given to previously published literature and guidance, such as qualitative
research methodologi#25 and numerical guidelines for data saturat{d@6). Braun and
Clarke(425 have previouslstateda small project has-80 interviews and a medium project
has 1620, as well as Guest et 8426) reporting data saturation betweetBinterviewg426).
Furthermore t he studyo6s own c¢ h auch asecuitmest pateatml wer e

and study resources. Therefore,estimate of 12 participant interviews was proposed.

3. Redsearch Procedure

3.3Récduitment and Study Process
Recruitment took place between®@3une and 10 August 2020A flow chart of the
recruitment process is presented-igure 5, Participants were recruited primarily at the PR

serviceods virtual team meetings, and via an
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manager. Pential participants were given further details via the participant informatest sh
(P1S,AppendixH), and if interestedere encouraged to contact tesearcher, either by email,
phone, or text. Once interests registered, eligibility was screened using the inclusion and
exclusion criteria. This was carried out either by phone or email and took no more than 5
minutes to complete. If eligible, informed consent was ti#ained Appendixl), afterwhich

details of the interview (e.g. date, time, and method) were arranged to suit the participant.

| Potential participants contacted and PIS provided (#=13) |

| Responses/interest received (n=13) |

| Screened for eligibility (n=13) |

Ineligible (#=2)
Reason: did not have a job role
| involved in delivering PR programmes

h

| Consent form sent (n=11)

| Informed consent obtained (n=11) |

| Interview date/time arranged (n=11) |

| Interview conducted and completed (n=11) |

Figure 5. Practitioner Recruitment Flow Chart

3.3D4ata collection

Data was collected betweel 8uly to 18" August 2020. All interviews took place via
videocall, using either Zoom (Copyright © 2020 Zoom Video Communications Inc) or
Microsoft Teams (Copyright© 2020 Microsoft). The average interview length was 51 minutes,
ranging from 34 to 76 minutes, and wagliaurecorded using a Dictaphone (SONY ICD

PXA70 digital dictation machine)lf required, notes were made during the interview
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Following each interview, the audio recording was downloaded from the device and stored in
a safe and secure folder onthe ckdud s e d p | a (Bbxplmcynwitld & aess destricted

exclusively to the researcher. The original recording was then permanently deleted.

3.3E4hBcal Considerations

Ethical approval was granted by the London BronR&C within the NHS and Health
Research Authority (HRA) on 28th May 2020 (REC REF: 20/LO/0339; IRAS ID: 276749)
(AppendixN). After which, approval was granted by the University of Essex ethics committee
on 4" June 2020 (REFETH192061511) @ppendix O). Due tounforeseen circumstances,
emerging ashe Covid19 pandemica nonrsubstantial amendment was submitted to obtain the

above approval

There were no foreseen risks in this study, as the interview subject matter did not cover
any sensitive topics deemeddause psychological discomfort or distress. Potential burdens to
participants included asking them to dedicate some of their time to the study in order for the
data to be collected. However, by conducting the interviews via videocall it provided &flevel o
convenience and ease for both parties. Furthermtdfgmed consent was obtained, ensuring
each candidate had full awareness and understanding of their contributions. Participants were
informed taking part was entirely voluntary, and that they weretéreefuse answering any
guestion or stop the interview at any time, no explanation necessary. The privacy of all
individuals involved in this study was respected, ensuring participants were not personally
identifiable. All information was kept strictly afidential and any documents containing
identifiable information were encrypted and stored on a password protected laptop and the
cloudb as ed r e p o(Bok,tino).rPgrticipaBte wete assigned a study ID number upon

agreeing to take part, and contdetails were collected only for the purposes of contacting
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them about the study. Reporting of study findings and use of direct data extracts/quotations
were all anonymised by assigning pseudonyfriequestedparticipants will be given a study
summaryand a summary report of the research findimg be submitted to the participating
PR serviceand study fundersAdditionally, this study will be considered for publication in

relevant academic journals and presented at confereagappropriate.

3. MadF eri al s

A bespoke interview guide was created, ou
anagues tAippresd)d(i xias sdevel oped from pnogrammedps
and infor mal di scussions with PR staff. Add
change frameworks and theoretical model s, s¢
(TD@EX2Z,Aa2&nd t h-B NOMe)9 The TDF is a synthesi.
behaviour, clustered into 14 domains includ

envirommeartexit /(4 A8 olt cenas creatddt gromi maalnpg s i

behaviour in order to assess i mpl em@miOati on
|t provides a theoretical l ens through whi c
environmental i nfl uenBcensodoenl biesh aavni obuerh. a vTihoeu rC
oft hrceoemponent s: capability (physical and ps
social), and motivat@4®® Thesl modelvewasdcaahhbd
intervention development within clinical pr o
facilitate tphbeoceserfVoewpdesi gual g4 3)1c iSrtcuudnsetsa

across healthcare systems ha¢d3B28)B thlee pe nags
t@expl onateianyd barriers and drdcnideirtsattaonrds aonfd b

clinica@d3parRdciThese framewor ks <can aaidd hgd gl i



124

devel opment of i nterview questions and guid

(43,0 3)1

Temphasise, t hB niobdFe lanwde rCecOMiot used exten

devel op the interview questions poimnthi sostau
formul ation of initial question topics and f
pg. i2npl Bmenting new practices and/ or changi

services and systems reqaalrlee ccthiavneg els e hianv i iom
behaviour requires an understanding of the |
they 0@®@Ouimfherefore, tie mbdElamsaeetmea @QEMTr opr i
to the researahmadmso ERpsostbutive useasand i
wel | as the relevant barriers and facilitatc
itself a Obehaviour 6andhwundedviem ¢ ltisnii enpll eprea ¢ ta
influenced by similar f aeét owmoddedut ITihreedk fiom et, h

and components within each were reviewed to

considered when developing the interview que
Topics within the interview guide Rrevolyv
service, specifically current us e, i mpl emen

the beginning of the interview, ba.cgkagl orumlde ,q

working in PR etc). This adrdtowendt ¢ otmee t ¢ onrev
provided a natur al segway into.®8@AsaondsiSiAgy. m
addition to the interview questions, basi c

agg,.endefjob titl e/l ralee waonmdki hegngtnh Pdf. tTihr ou

devel opment, regul ar consultation was empl oy
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were covered and research aims were address
provided by thepmamagePRofketrive cgar ttiociensur e
relevant and understandabl e. Once the inter)\
conducted with a respiratory physiotherapist

such asqgoakbangionmgwording and phrasing to aid

3. A2nal ysi s

Thient eaudew recordings were transcribed v
were checked thoroughly aTh&®i nstantslce | pd cso weir re
bef or e,sauncahl yassi snames, | ocations, and noitsheer r e
confidentiality. The qualitative wkatsa oanadl. \B3
was used to support and organise tHhehDanaly

researcher.

3.2.1 Selecting an Analyti d@lmaAppgr oach
Anal ysi s

The chosen analytic approach was Refl exi
number of other options were reviewed inclu
(I PA) and Gr ouidédweads Tdeevoerlyo p(e&dT )4y 3)dnm ch uins awmidd €Cl
used in quehitatikheal exkeca@d 8dS5pbnt pramdous vy
was descrpdenrdl yasdeamait cat ed, rarely acknowl e
anal yti ddIdfegddodb) basis of TA (i . e. t hemati c
witdht mer analytical approaches, such as | PA
in i rs goMHOver time, TA has grown in popul ari

di scussed as its own @il,&t3)5n cMainvwe haanvael ydas sun
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descri bed TA aams agptphreoarcent iwhdlch needs no theor
Clarke prefer the tAdIpdt heDTeti Thil $ ydif $teixmnd
ot her approaches asexiitstdogs fmaime welt kss.o miohpie:
accessible and compatible with a wide variet
and contextualist epistemology underpinning
provides a flexible and ous eaf uMi dree sseaanrgeceh orhe trte

data collection mé@tllBods, and sample sizes

Compati v a3y 3VisPAa t heoreti caaldgdbbmenhdodnod ¢
with strong roots i n pihtehneoyrsetaltbd eg(p &8l etepie st
similar to TA in that it has a thematic ori e
focus, which involves wiethawlesd baf oeet dewvelo
acroas“#®81,338 Al though TA does acknowl edge d
primary focus | saomblpeatdeetran esddetme amatnlyger t han
each individual case. This is more consi sten
exploring uagridderdt iifnypiancgt ,b arirailelr so fa nwlh ifcahc id ri
suitabldg adrmgsg ftikre cohort. Similar to | PA,
of Iits methodological. The end gbathmies diaoage

rather t han oinnhpeo GOt heouges an inductive a

theory is developed from the 6gr oumnredkiusptd nagn d
letature, theories, and ideas. GT was not ap
flexibility. This study did not intend to de

data patterns and provi dehedescr@Tptiisonalasnod kir
di stinct and centr al features, iee¥ LB ng t

Theoretical sampling is the collection and &
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where by data analysis feeds into subsequent

emerging theocees.cdmiisnues unt il the point

dec

Thes

i nt

ides the addition of further interviews w
sudy had no intention of wusing t heeso.r eltti c a
deemed more appropriate to use TA, as al

ensi ve.

Due to the flexibility of TA, there are c
arding the analysis. W thin TA, themes ca
ded @cltad 4 AN i nductive orient-apd oamand soO deet:
vend, whereas a deodndt iandr v ehedtriyddéd oan s 5 U
uctive analytic orientation, as it focus
dings in reference to existing I|literatur e
ear cshp eicairfdeidci sAnot herhe omesd rdiergatli eowmeli satt w!
nteifit eelr sem@m®d4i dnatybaseannd coding at a
ying close to the surface meanings of p &
l' ysis is implicit and i nt ean ¢garsetuantgithvaat,n s e X
pe and govern such semantic content. Sem
stly because it complimented the theoret.i
was concerned witlkd pxaetriencesr opelSaApaatdi
PR. This is not a deep psychological or

erpretation beyond the surface meaning pr
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3.2h2 Six Phases of Thematic Analysi s

The structured method of tekive TA used was the sphase framework outlined by
Braun and Clarken 2006 (434), along with further guidance from their practical guide

published in 2022423). The six phases are described below:

3.2PRate 1: Familiarisation

At the beginning it is essential to be immersed within the data to grasp the full breadth
and depth of its contents. Thisvolved reading and feeading each transcript to become
familiarised and acquainted with the datawvdts helpful to initially rea@achtranscript along
with the audio recording to get a understand how participants articulated themselves, giving
more life and appreciation to the written transcript and data items. At the same time, it was
useful to make initial notes of anything intstiag that came up during this procesSghough
the task of transcription can be described as a separate and preceding stage to analysis, it was
actually a crucial initial phase of the familsation process, providing the first opportunity to

come faceao-face with the dataset.

3.2PRag8e 2: |l nitial coding

A systematic sentendgy-sentence coding strategy was carried out to generate initial
codes. This was first done in Microsoft Word usingrgin commentse(g., AppendixK). This
was conducted throughout the entire dataset with full and equal attention given to each
transcript. Following this, codes were manually tramsferinto NVivo, which provided
another opportunity to read the transcripts and review initial codes applied. Preliminary codes
were assigned to features of the data in order to describe its content. Collating the data into

meaningful coding groups providedcondensed overview of the main points and common
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recurring features. All potential themes were coded, as anything could be of interest or

importance at a later time.

3.2PRa8e 3: Generating candidate themes

At this point, an array of initial coddsd been identified, so the analysis moved away
from coding and focused on the broader level of themes. Initial themes were generated by
sorting, matching, collapsing, and separating codes into meaningful grecopsining them
to form themes and subthes1 Even though some codes were regarded as vague or irrelevant,
none were discarded yet. Visual aids, such as mind/thematic maps and coding lists, were
createdallowing relationships and overlaps between themes to be illustrated and highlighted.
This was particularly helpful as it identified if themes were too similar and needed refinement,
or if themes were not strong oelevant enough. Examples of strategies usedidahe
generation of candidate themes are displayedppendix L and Appendix M, showing

electronic methods and annotation tools (digis and thematic maps).

3.2Phade 4: Devel oping and reviewing themes
Within this phase, two levels of reviewing and refining took place to ensure the themes
were relevant and appropriately represengatif’the data. Level one involved reviewing the
themes at the coded extract level, which entailed reading all data extracts for each theme and
considering whether they formed a comprehensive pattern. Once satisfied, level two took place.
This time the thems were reviewed against the entire dataset, which involved reading back
through the original transcripts. This had two purposes: to determine whether the generated
themes worked within the original dataset; and to make sure no additional data had beén mis

or overlooked during the initial coding stage.
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3.2PRaSe 5: Refining, defining, and naming t
Themes were refined, definitions were written, and names created. This means
identifying the 0ess e nandllGstratifghow baghthemeafitsintot h e me
the broader overall story being told about the data. Clear concise hames and definitions were

created for each theme and gbbme. As this phase is concerned with refinement and figuring

out the structure and flow of the analysi®overlapped with phase 6

3.2PRa6e 6: Writing and producing the report

This was the final opportunity for analytic refinement. For each theme a selection of
relevantand appropriatel at a extracts were selected to il
content. An analytic narrative was used to describe and interpret the degaending the story

being told, and providing evidence in response to the research gaestion

3. DQuality in Qualitative Research

When conducting qualitative research it i
its quality amditkreu qtuvamrtti tiand svyse. rdksearch, w
and reliability, there is not a universally

gualitat 4vi88 4@elflh NMthen conducting reflexive TA
recommendati ons oift ggdl@d)ilsmhbedsquacti(uez4d3 Yar dl
set hedreatically neutr awemeleiddittoy dprsicnucsisp |tehse
associated strategies employed within this s
di mensi ons: sensitivity to contexthereoammit @

i mpact and i mportance.
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3.2S8ng&itivity to Context

Yar d4 €43 43t ates a good qualitative study s
and soct¢titaoar al context of participants, with ¢
researcher and research setting. Tlernafidred,

their own subjective accounit.seat,netp e@ka miga Inley

about the service). Thereforee BliSt amas bemgp mas
the interview) that theperesralrcacwasnt atetrlea
compl etely voluntary, that accounts were con
wi || have no i mpact on their employment. Op

participants tbheesposadrtheel gonduching the
mannAedrd.i t f onat keyvi ews were conducted with <co
hours and availability, taking place at a da
andi ugs a communication method of their prefe
was actively open to contradicting accounts
was to explore the topic and wgethanntoereat |

perspébboi hesegati ve and positive.

3.2C8mehi t ment and Rigour

Commi t ment and rigor cadepteh demgpage manted
research topic and process, such assadsphayi
detailed ana@@wdi Fhendeseakeher committed fu
demonstrating this throughapaonttongeddeaigsaigen
al | i nterview recordings. l nvestigator trian
The researcher was the main coder and analy

throughout withThleesBlpbryupoersi sodependentl! y
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direct insight and understanding of the dat a
way data is coded and interpreted. This faci
anmdodi fy analytic insights and ideas, for ex.
or not <considered, or interpreting a theme

l ooking or aiming for completercomseéensuo, eix
their thinking, be questioned, and discuss
validation that the codes and t hemes-niodent i f
moul der to fit theilrarprsetcaonndcpeopitnito.n sQuoarl iat gtair\
|l ong, monotonous, and isolated process, and
chall enging to see the oO6wood for the treeso.

analytiandndeghmesed engagement with the data

3.2TBaBsparency and Coherence

Transparency i s important because it sho
rendering them acces i e¢vaamdusl sar ategt be i
achieve t Hiesp.t hFidresttaliyl, iisn rtelpeogive 8t hwat bl Bat he
the methods wused. Secondliyal awasel keeptr,onowct 10i
research was conducted and <g4h2p3wiTnhge tfriannasl p atrhe
map and theme definitions arhe pptaeir8)d d eedv i wlietnhcie
of the inprtoaéssananhgdgttit beme dev Alppemainxd i s a
Appenrdi xswhi ch preéesamiscai goodedtract and an e:
reflexivity is an iIimportant prarit efolfexitwel yTA |
embraces and values the researcherés subject
t hroughout and considered their influence ol

facilitated throughhrethmaninsediec®t et hakmanmge,
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coherence means t he extent i n whi ch t he r e

describing the o0fitdé betWdan3dtBGehenenoesi el e

t hrdeghi l ed di scussion and justification of
to overall transparency.
3.2l mpdrtance and | mpact

This refers to the usefuddBessobtuldg hkop

have direct practical i mplications, which wi
stakehol der s. This project wi | | di scuss and
within PR, as wel/l as for further research i

3.FKi ndi ngs

3. PaXxticipant Characteristics

In total, 11 participants were recruited, all of whom took part in an interview and
provided data. Two potential participants expressed an interest, but they did not meet the
inclusion criteria, specifically not having a job role involved in deliveringpRigrammes. All
participants were female, with a mean age of 39 y&ipsq.1) and had worked specifically
within the PR field for an average of five yearSDE4.4). Two participants were
physiotherapists (18.2%), four were nurses (36.3%), and five were healthcare assistants

(45.5%). Participant characteristics are display€Lhainle 9.
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Table 9. Participant/practitioner characteristics=(1)

Pseudonym Age (years) Employment  Job Category
(years)

Claire 41 11 Physiotherapist
Helen 36 11 Physiotherapist
Elizabeth 36 1 Nurse
Maria 47 1 Nurse
Laura 56 2.5 Nurse
Bridget 51 2 Nurse
Yasmine 28 7 Assistant
Phoebe 30 5 Assistant
Sophia 40 1 Assistant
Emily 31 2 Assistant
Denise 33 12 Assistant

M =39 M=5

(SD=9.1), (SD=4.4),
Range = 2&6 Range =112

3. & h2mes

Five themes were constructred ndmpg rmtga nth,e 2a
| as s e spat nmgunstctiree negptolr t ant ? 8 ppruG hmeolnlaernyg easelda b i | i
st r emasgstehs sment, 4) sCppeipdeitas) oasd amgde Prfacrt it
furtthar nfThegmes darme mesb are described in detail
from the interviewo.utAiihaeodna ntgh e ff it ihalmetsh e ma

i preseni gé.r e
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Table 10. Summary of practitioner interview themes and-Humes

Theme Sub-theme

Definition

1. Strength training
IS important

2. Is assessing q
patient strength
important?

3. Challenges for q

pulmonary q
rehabilitation and
strength q
assessment

4. Considerations q
and support for
patients 1

5. Practitioners need ¢
for further training

Strength training and
gendedifferences

The importance and
benefits of strength
assessment

Uncertainty of strength
assessment usefulness &
relevance

Time constraints

High workloads and
demands

Limited equipment acces
andavailability

Individualised exercise
support

Educational and
psychological support
Peer support

Training wa
the jobbd
Perceived differences in
professional knowledge
andtraining

Staff support for training

This theme outlines views on thi
importance of muscle strength
and ST for patients, as well as
highlighting potential gender
differences.

This theme discusses whether t|
assessment of patient muscle
strength and the use of SA is
important in PR. Participants
outline the benefits they think it
offers to staff, patients and
servicesBut also their
reservations concerning its
implementation and use within
current clinical practices.

This theme outlines the
challenges faced while running
PR programmes, and how these
same difficulties are mirrored in
the implementation and use of
SAs in clinical practice.

This theme outlines the support
offered within PR, both from
staff and peers. Specifically, it
explains how participants must
consider the physical,
educational, and psychological
barriers of patiente/hen
delivering PR and the exercise
sessions, making sure to provid:
suitable support to address and
minimise these.

This theme outlines the extent o
participant training regarding
exercise and ST, highlighting
differences between staff
delivering PR. Participants
acknowledge staff would benefit
from further training.
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Perceived differences in
professional knowledge
and training

Considerations and
Support for Patients

Educational and
psychological
support

Training was
‘learning on the job”

Individualised |
exercise

support
L P

Staff support
‘ for training
Strength Training

is Important . .
P Is Assessing Patient
Strength Important?
— T~
Strength training and _— I 7
gender differences N 7
The importance and Uncertainty of strength -

‘ benefits of strength ‘

Challenges in Pulmonary
Rehabilitation and for
Strength Assessment

-
assessment usefulness -

assessment and relevance

High workloads | Time Limited equip;nent
and demands constraints a“_elssb‘::
Theme - availability

Link to Sub-Theme

””””””” Relationship between Themes/Sub-Themes

Figure 6. Final thematic map (practitioner interviews)

3.3 heme 1. Strength Training is | mport

Overall, participants believe it i s i mp
benefiting them by tackling #hwsagl ¢ i weskndns a
participants note strength is regarded mor e

counterparts.

Participants explaimdi hadtul® Reh rso ndiecsi g
conditions, aiming to improve overal/ heal th
a key focus of the programme iis 1 mproving
understandabl e coenfsirderdi dguep @atoi eérhtes rarpeaulrmo n ¢

participants also state an intention and ben

AiSo basically it'"s [PR] for people with |
t heir shuielndgitrhgg up their strength and giv
with their breathlessnesso (Yasmine)
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APuUul monary rehab i s designed for peopl e
conditions, to help gain the best out of
isp they get the best out of their | ungs

mass and any wastage that they might have

Participants ekpbadnekbati sesengehincl u.

programme. As explex enrecdi sheys Edri ez aporeet cho mitrhaet e |l

Afa | ot of It i's around strengt h, resi ste
exerciseséa | ot of them are about sort of
So strength is sa rlkengpgeenpaexendi sesé tthieer e
few for strength, |l *'d say probably more f
gener al cardio. o (Elizabeth)

This suggests that ST is important, as

of such nexéeirecipgseoggriamme amds éheengp hlona sf naecnt g, o ¢
the majority =either explicitly state or i mj
commonly suffer from muscle weakness and w
respryati sease. Therefore, it is vital for p
and mai nt amunsicsitger etnhgetihr t o combat the decl i nc
i ncorpor athbiasgdstexemgti ses i nbeRRd uesxee rhcd Ilspe iimp ri

patient strength and their deconditioned sta

Al think ités [ST] very important because
are deconditioned. .. I think ités really

AThere's definitewiyt i pltackat ftoo Mhealvp hgb &da

patients that we see have got a | ot of m
weak, and having that extra strength can
Further more, participants describe how

positively iIimpact pat iednatys 6a cetviewiytdiaeys |rievgeusi.r ¢
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extent, such as standing from a charigf orwea,l ki
they acknowledge that ST, alongside cardi o,
help develop and maintain this strength, so

the tasks required of tamemear oa mddihleys eb dsaisg .

|l i kely to |l ead to bet ttedayusatliritugglods .l i fe, mi

AThings in everyday I|Iife do involve some
to carry them out and fitngsusstint hgeémer a
cardiovascul ar side of their fitness but
in terms of them being able to achieve da
(P

Lastl vy, aslgpenrgs e idee d hei recspmetpahit ss ad fs «
describe the positive impact muscle strengt
Yasmine further explains why ST is important
strength to fight off tiindres ttiloants aarned ocoompmro NMi
this patient population. Thmpgrewmgggbesst hahbc

and mass, offering systemic benefi.ts that he

Al think it's p8a@bseedli ke I mpaitdant bhel ps
up and also with building those muscl es
fight t hat infection. So you're building
actually fight t he i nfelcittitoone abilti tetalsel el
yourself. o (Yasmine)

Al t hough over al l opinions support ST
emphasise the importance of other factors of
cardiovascul ar heatéh, Aasndt pae¢deabocenf PRei s
patients with | ung conditions, and thus it ¢

l ung health and cardiovascular fitness. The
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i s acknawl ethpedt ant , but it does not mean it

the programme.

AAt the end of the day they're not there

to become | ung fit, in my opinion. And |
work really efficiently and for them to
than they can and do t hei rbadsaeidl yt raacitniivnigt i
definitely has its place and it is i mpor:t

j ust ast ,i nipoorr tnaen. 6 ( Cl ai r e)

AProbably fairly important, but | woul dnbo
end al | . |l think more sort of gener al fif
rather than concentrating on just one thi

3.4SBréngth Training and Gender Differences

Asi de from parti8Tpampostameeali ewsbonef
i mportanseasltefength to patients, specifically
They explain that dsteeSlfTeemd sueseirm gmoweei gihnttserc o
women. |t is suggested that this could refle
and thelfdaikkd goFdoebe) views patients have o
for examwplwei ghtsi mnd wanting to be strong ¢c
guality reserved more for men. Thiasmooal d e

i mportant to mal e pagt reennt gd rbde tclraiafiste w ehiegyh tvsa n

wanen are |l ess inclined.
ALi ke, particularly the men seem to embr a
found when | was doing the c¢cl ass, some o
the weights, | don't &lfidaw hwlhheteldenrnt hti mat ' st
[

t was seen that men had done the strengt

=]

ités going to sound really bad and sexi s
|l adies next to each other and ones got a
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wei ghhte, one with the heavier weight | ooks
want a |little weight as well 6.0 (Deni se)

Deni se and Phoebe continue to descri be I

focus on being strong, s hsoiwcgasiinngt htehseei re xsetrrce
AMal e bravado kicks in quite well and the
weak in front of everybody el seé especi al

|l i ke to show off their muscleenbead) show t
fil think they're quite important [ ST exe

patients and the men in particul ar seem
(Phoebe)

One reason this may be held to high reg

physical abilities. Laura provides some 1ins
very practical in t-heteneiavéy) gear sHowev é&r |
t heir condition and age. Pat i entnsd cpohnynsa nclayl

' imitations as a resul-'t of their respirator
patients to f eelmalnilkbden et&3e ygoivvee sl otshte nt htehier ofip p

their physiftahcgtsitace wgt he asfd g dhien rsamascul i ne |

At heyodbve | ost a | ot of their manliness,
things they used to be able to do and a |
are very practical asdipeephel witbhhmmnanat
not to be able to even | ift things, the s
|l i ke that is really hard for them.o (Laur

This theme provides useful insight into

ST in PRpartieciapdnts believe ST is important

bei ngsawmaptiatude for patients to have. Howe\
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greater significance on other aspeciwh, cpharti

is understandabl e considering PR is an inte
t hat one aspect of PR is not necessarily mor
provides brief i nsight eEng e spercs pectail v ¢gs mafl
inclinations towards ST.

3.4 heme 2. | s assessing patient stren:

The majority of participants acknowl ed
assessing patient musclleasérkfogtpatiaedt $ hes b
However, some do show wuncertainty, especi al
clinical practices, and outcome measures us

il lustrating t hpei mpiremrsse nacre tolfe vtaopiicn.g o

3.44Tlhe | mportance and Benefits of Strength A
Participants explicitly state the asses

and should be included in PR.

Al think there is a prltaacrnet .foor( Glta i raen)d | t

A | think if you're not going to assess a

t hen ask t heweetko pgroo girnatno tahe7/n i t' s an i nc

(Mari a)

As previously discussed limpadrijpeadi®E me 6S
participants describe one aim of PR is to b
notes that if PR aims to do this, thkesmedt sh

exercises are included within the exercise p
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il suppose it depends on the aims of reh:
aim to,-lyoswpkpnoosswe i f the aim is to promot «
should have a wayuroaf) assessing thato (La

Specifically, participants louptrlbevsmed t hr e
safe and indjviRthuhhdlapdefbedei veness of the
i mprovemendte8ppat i ent mot i vhnaatjioorni.t yFiorfs tplayr,t itchie
how SA can provide a safe and individualise
patients. This is especially helpful afnadr ST
usedAddi tional lrenghyn adgseanexinrsg patt i enS3 can
exercises safely, but also effectively. Thi s

efficiently, then the possible benefits they

Ait I s i mporhastnbedatutsekpatwi what they're
guided, and health and safety, so you don
weight and their so+4Ybuomeleddamniongpgreser i be
weight for the rifgbttpasoenheyougetitheor
hurt themsel ves, but also if i1t's too | ic
buil d t he strengt h. So yeah, I do thin
i mportant. o (Elizabeth)

Al ot gi Vyeoati eams ] a guide and sdts them
progr am., So rather than them just foll owi
t wioil ogram weight that is so easy, theyor
body and their own os tdreevneg tohps tahmad .woOtkhienr gwv
not going to see an i mprovement. o (Laur a)

Secondl vy, participants descrPRoaitlt@weass
could help measure effectiveness of the exe]
t hroughlotutcan measure how deconditioned pat.i

successful and benefici al t he exercise pr o
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Alternatively, if a patientdés str engttuhnihtays n

t o

refl ect on why -hihgtsl ingahyt i Ihbg ftploe eciais & | a

i mprovement .

S5 0O T D

7 B 1}

a

The positivesanythiwerggehatn hBebpds us get
efore and after it has to bewepbovsei ti ve r
uccessfully helped the person, or we hayv
eeds to be tweaked. o (Mari a)

I think with emghydemanustch ey wtaesridhgto i s

ight, so it woul d be real layt iwsne faurl I t
opefully improvement. o0 (Sophia)

Lastl vy, another perceived benefit i's hec
ovement could help patient motivation. P

ure of thevingmphememenwgbobmpagi son of whe
finished. 1t provides patients with the
use they have dtliins catbggdastaedst rati deasnse
reef taenrd coul d give patients the motivatio

ramme because they know they are going t

Ait gives them [patients] a comparison so
gonet htios cour s e, t his pul monary rehab c
i mproved their strengt h, they'"ve gone frc
four or five kilos at the end. So that's
i sn't it?..ethihregy' ve ¢gomp aroem they've goc
compare the benefits and what work theyov
paying off. So it gives them the satisfac
Awith the weights, people theyt hweyre mor e
wanted to follow the program because the
know you're going to assess them at t he

mprovements and they wanted to see i mproc
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as well. EverfhWahethekesetompnowetd from wh
(Phoebe)

3.4Pncertainty of Strength Assessment Useful
Despite acknowledgment of the i mportanc
participants show uncertainty sekmstt mtosm us e

previous experience and the current criteria

Some participants express reservations
experience of wusindAsompe ewii bhiish yt Weiscr sbéedi ¢ ¢

OPR Serviad@dnhiextfervice trialled aSASA in

was used to prescribe an opti mal | oad and a
bicep curl exercise. Participants question
protocol i s, as -btahseerde eaxreer cmasnegsr sitnscel nugdt ebdg ri anm nt
the assessment and prescription of | oad is ¢
unsure why this bicep curl SA was chosen sp
something is I mpl emenlt epdr aacntd cceo,n dtuhcetne di ti ni sc |t
and uncertainty i s present.
Al couldn't tell you why itds specificall
Athey're only wusing the hand weights for
agai n, Ibifziamd ea beictause i f you're using r e
for alll of your upper bodyé you would do
that you were given and then you would in
but you would onlycideet hWel lon ft hrmatme,net e
I f you're going to increase it, you incr
pick one exercise and only do repetitions
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Anot her reason for this unceSA ainntryeliast i
to the PR outcome measures that are currentl
on the i mprovement of several outcome measur
physical exercise test.Swogpehd aate xtpHiad nse rtiad e
fhas al ways been t he Tshtearned aorrdei,s epda ratsi scei spsanmet nst
useful and relevant a SA would be if it doe
exercise tol eAlatnp@ad gglmpaacmay benefit fbym i mp
having their strength assessed and individu:
assessment across PR, and success is judged

i mpoetma@amgh for staff and services to focus o

Aal so making sure that we can meet the ¢
pul monary rehab, so making sure that we ¢
as well as hmémpi algl wiitalh twlbdeliaxer ci ses. 0 (
Al think the difficulty is that our asse:
test . So obviously, i f they're doing a tz¢
know, theyodore strength miwgdlt!| yweil hprgevi nbge t
the outcome of wal king. So really in ter.
any difference to what we would class ou
wal k test, is them walking a further dist

Despite thesepamncerct pamtisestil|l show or

clinical practice,arsd ai gangme Rs Mp| bee@ hbakkec
(Yas mi nkgf iamidt eil v énese dad gewvvieweé nge need to t|
actually igagmpCémente) . HoweveSrtAbeemghavi slensed
researched to ensurkRarstaif ®itya mtnsd setfdteec tiitveine
introduced into PR should benefit and have

av aillea whi c8AquPRgrttdhen this would Iikely re
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Ai f we could see definitely, right doing
strength prescriptions reall y-tnhaskte a huge
woul d bet.i tButt hlattélsi nk because the data i

getting huge amounts of differences. And
unsure about it reallyodo (Helen)
Al m quite open to incorporate, wel/l tryi
use and we've obviously | ooked into that.
patients and if it helps to i mprove the
incorporate that in your classes. o0 (Phoeb
This theme provides i nstihgehti mpnotrot avnacrey i onf
its wusefulness and relevance within PR. It
i mportant and the perceived benefits it offe

why S 0me hol d resersv.at iOeves alaln,d parcteirdiap artti

advantages, but question its wuse within the

3. X heme 3. €Clopad |l ,eongaersy rahdbbslreagt an

assessment

As discussed in the preceding theme, pal
i n PR. Further reasons contributing to these
del i vveRprogrsammarti ci pants outl i ner unhnei ndgi ftfhi e
classes, and how these same problems are rec
use of SA into clinical practtcee €Thaestohi ow
wor kl oad and demands, anadvadiilmaibtieldi teygui pment

3.54Tl me Constraints
The majority of participants state one

time constraints. One specific aspec/post the



147

assessments. Agd Llatead,by hdari a samot enough

necesspatyasmeasment .

Awe' ve such a short time to assess a pat.i
Alf you've only got 30 minutes for an as
everyt iChagiirre.)o

Anot her contribution to constrained tim
PRRrogrammesues are only hired for a certain
vacated. Therefore, particawernrtuisn ea pdlaa sns tihfa
needeaddsdi ti onal costs would be incurred. Thi

tasks completed within the strict time fr ame

AAnd it's a time factor as well, you kno
waetd to get them started because you know
and you know you have to be out of the ha

AThe ti me we have in the halls and things
of our ghualtles farxeat ed on making sure we're
and that we don't overstay our welcome be
(Yasmine)

Due to these time constraints, particip
are apprehenssee iats tthepemomgi mpocess, and
valuabl e time. There icomoircsemdn ltyh agto iandgd itnog |
assessments more. Staff are already pushed f
igoing to constrain time even further, putt:i

~

Al think we don't get a | ot of time for a
and |I feel the patients don't get enough
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At hink people sort of feel a bit unsure :
bewhet hbecatuse iIit's quite time consuming.
' imited amount of time to do things, 1t's

3.54H Wor kl oads and Demands

Ti me constraints are also |inked with h
maj ority of participants state PR is a busy
required of them within thengiieyercotidmeti sgc
patient assessments, running and supervising
drop ins, preparing educational mat er i al an

concerns, and tidyiengsuplakcedmamntaé¢ bafEamasai s

and havjiungggl(e®hdiebe) al | these responsibilit
Dealing with high workloads in a busy enviro
however icobhptesdt wicted time it is |Iikely to

Deni se fpurravhiedeght i nto their high workl oads,
years the amount of work required ddithemais

resources to compensate for this rise in den

Awe' re being pushed for targets but not

properl y. And that's my view, t hat t hey

outcomes, but theye dws'tthea cdtuafl fl yorwatnhe ttoi
it.o (Claire)

ABut it just feels |like everything el se a

thrown at you with | ess and | ess time and

With consideration for these chall enges

the use or introduction of a SA would inevi

assessment would Iikely put furt hseransdt rtaairng e:
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within the |l imited time allocated for each
compensate f-owortehitd men drfaesSeAf wae, i ntroduced.

the means and resourcestdoprcomarulcyt, adrnd patt itel

AAnd yes, it would take more work so we Vv
do it.o (Claire)

Al think it would be feasible i f we gave
up with it andhamaktehe utriemda harnd wtehe t hi ng-:-
mi ght be that we just might need a I|little
things | ike that, so we give ourselves ex
a bit more in depth. o6 (Yasmine)

Some cderatnit s speak from experience, just
described in the medmtoax tsl@)B({t p & e tdr AselrSwedrdy et chee
of a SA within their programme as part of a
that this SA is no | onger itudedcadt tSintee aXh,d pmc
The classes were already pushed to the | i mi

manageabl e.

A[ Site 2] was doing that and then becausce
dropped because t htelraet jiurstwiwtals né werty tmei ng@
(Laur a)

Claire makes a relevant point regarding

provided. | f extra time is not given to comp
out coThiexadiygpt heir notion for more time if
the programme. Staff should have the resourc

responsibilities without the potenti al need
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AAnd then | wonder whether actually, 1is

the patient any bédtatsed afsfselsawmemd d ogt merh

it's going to probably be very sl apdashé

|l thinksapash tt me. |l t6s actually being ¢

of this stuff thoroughly enough that It
(Cl aire)

Consequently, participants are concerne

ti mewamkl oad constraints can result in diffi.

patients. PR classes are hectic and busy, wi

mention some patients needing OAs T aqgueesstuilnt
participants explain they have | imited capac
frequently taken away from the group to deal
They express the dif fdiecutlhteyi rt hteiymef abceet wereyni npx

rac se concerns rleigmsuweeéamgyvithieonm mpacthave on pa

ABut i1tdés a time factor. Wedre so pushed i
the patient gessonhprgbitkebnsountdbesskby, b
and | can see why it happensé the cl asses
16 patients and it only need one patient

and then your attentidcn(sLauwrkee)n away from

Al think it's more | ooking at everybody,

only me and another coll eague and they'
something it is quite tricky to keep an e
somet icames biet quite hard to make sure you'r
everybody. 0 (Yasmine)

Therefor e, if limited time and high wor
patient supervision and safety, theagmaadti ng

would Ii kely increase these concerns further
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3.54.3 mited Equi pment Access and Availability
Anot her challenge is | imited equi pment
met hods secti on (palPdRe)E etrhviisc es eCGovnitches &idwdr o mpr i s
araelblased at different venues and | ocations.
facilities and fAveagruicepsmadlt n@v abdl &lXladamwdeeeu,e
idependent oon (tDheeneélksoet)ai ngnin di fferences and
The variety of venues used range from church
centres. Ptag t runpangs cbaases at gyms and |
describing Itheknsebeesoashdé& access and avail a
equi pment (e. g. dumbbel | i) miethhce penast ot hee &
unf ortunate. |l f venues have access to equipn
suppmg sbemsel ves, in this case defaulting

Ther aBands

ALet' s see, where webre based specificall
we have access to |l ots of varieu differe
and Site 3, it'd be lovely if we had the
woul d be beneficial to them as wel l, t o

Site 1 with what wedve got.o (Emily)

ASo | think it depends il fl  twh & yh'oruet  hgiyrm n
equi pment, then they'Il Il go for the bands.
in a gym where there's al/|l the equi pment
that is supplied with the hirer of the ha

Par tnitcsi psat at & Ao Wblad rbeert teose equi pment r
at the sites which are |l acking. Speci fically
specific type of equi pment, such &s PWweisdghtes .

Additionally, the quantity of equipment avai
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exer citstree lweamue mi ght not have enough equipm

the sesgiophhé same weiigplte i e apelea)e.d by mul t

AThe only other | imitation is equipment,
be able to do these assessmentsé so that'
youbve got to have the equipment ready to

AObviously having the actual equipment [
on what venue you are até So | think the
of equi pment, itds sort of equipment as i
t he amount tdfate ywiup rhearvte depending on how
have as well . o0 (Hel en)

This inconsistency would Ilikely make s
probl ematic. Standardising a SA within a ser
equi pmear i f the assessment did not rely on
note iisf umMtdandardi sation i s | mp@mdrntants becau
same benefits and car e, as wepéerlay asnafcéomoi
from site to site, and even service to servi

AObviously in an ideal sitwuation web6d all
the board, but that can't be done because
(Hel en)

Al do persbnak that i1 f you're all consi st
the same guidance, using the same equi p me
the same benefit and caresdSo Il mehinn K '"ivte
wor ked i n otthieags saog tweolfl || oacrad it hey do t hi |

So idttheirse's no consistency throughout t he
within the same |l ocalitysdSa® i(tEdd zmibed ht)o

This theme outlines the challenges faced

would | i kely contribute to or enhance thes
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understanding as to why some partitipanabrhba
a busy environment with stretched resource:
i mprovement within the programme to help ste

i mpl emented or used in clinical practice.

3.6 hem&€oshsi derations and Support for

Despite the challenges faced in PR, par
essenti al support to patientcsonskadaretripchiypsa nctas
educatipaptholamgi codplatliiemetstpaetciioanlsl y when pati
and ST. They explain how st apfaft hseuaptipso ratn dp | naayksi
sure their experienceEmpbasaissdeeinef dbmalttheavip

i mportamcesupfpopdee of fered by fellow patients

3.641Indi veedu &kierci se Support
All participants explain that when it c

can and cannot do is dictated (bydy joga)seveaend t

cenor bi Astitbde. typical patient population who
many suffer from additional health ail ments,
mobility disfufrigeuli teises frmastty, joint The®dl| ems
can be barriers to exercise, e s plehceireelfloyr eST,P

practitioners need to account for these bar
Participants explain that they must support
exercimamsageabl e and achievabl e. | phy si ciaimp o
[ i mi twaittihoinns t hi s popul ati on anhe hexwet oi adj pso

is a standard temptiaatlere adaptsed mgpmod tiamdi fiodu
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h consideration for | evel of difficulty a
atient is stragglhey wilkth antexeene to he
the practitioneros role to support al/l p a
Al will try and | ook at the individual an
and | egte syocthranexercises slightly, as well

they'"ve got health problems. o (Claire)

AWell, so theyodove all got the same set of
working with these patienthe ya@aunec @&xegee sle
but some are finding it very easy and sor
t hat are struggling, you bring it down a
or just do a bit |l ess than thresai mef that
itdés too easy, you try ans#dsiepthhémwap. a
(Laur a)

Al t hough participants emphasise the i mp:
stitutions, they also acknowl edge that p:
ouragement to work harder. Theyytexpmliaign ih
pushing them to reach their full potent.i
ients and encourage them to work harder,
gressing further. rAda atheP R ntdo oifmprhev @ atyh e i
y need to put in the hard work to reap t
port patients during the exercise sessi:

gestingcuwl thy.gher di ffi

AReverything's targeted to that i ndi vi dual
you're involved in the class if you spend
theyore finding something too easy and it
intervene then and push them harder é I i k
getting on with that?6, and theydd say 0
just have to say, wel | try one thatoés | us
get oh. wkoh know, I t's gentl e encour ageme
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3.64Rducational and Psychological Support
Aside from exercise support, participan
support patients on an edluhceayt i othatl e amalt ipesnytc
l imited understanding about exercise and ST,
work their arms and | egs. Patients do not ne

l ungs which are the main probl em.

Al just try to explain it to patients bec
as to why youbére sort of trying to worKk
focused on lungso (Emily)

Al don't know i f they full yorummhher stthaenyd wtl
need strong |l egs. But yeah, they can't f a
then, and whyo (Sophi a)

Further mor e, the majority of participan
worries about exercisfnghewhicbondstilokel gphwys
|l i mited understanding. They explain how pat.i

attending PR, especially the thought of hav

environmenar e ainmaoeontainwe and deconditioned. Mo
l ong ti me, so they fear exacerbating their
especially concerned about getting breathl es
aviad .

ASo, say youbve got 20 patients in there,
know the environment and they're already
these exercises because they canot breath
environmemtt d ooomeh in and then have to st
things that they've never done and that a
that must be, you know, must provoke anxi
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AANnd pat itehnetysd roef toefnt en r el utchteayn tg etto ienxteor c
this vicious cycle of anxiety and breathi

that i1itdés going to cause them to exacerba
Consequentl vy, participants emphasise t
pattisenand providing reassurance. Educati on

practirtdlosmetr@@ssupport patients during the pr
they are doing and why it 1 s | mpoeitrancto n dpiatritc

Participants describe how simply explaining

i mpact patient motivation and willingness. P
it and how it is hel pftwl bteo mimemali.f not, ef
AAnd | think once they understand why we'
not just doing it. A | ot of patients wil/l
did this or they did thapéopbaerd,theu Hamé
to explain what you're doing and why. o (B
AOnce you actually sort of explain why vy
it, you do get a O6o0h, I di dndét realise tF
effort inteyiweré¢ mbiemkawdrd,h they knew v
knew how it was going to help them, t hey

(Deni se)

Participants also state additional supp
the programme.r oPnatriequlsarbenerftiactf with staff

guestions can be raised and answered quickly

andcomtroll edo e(nGliaiornee,ntwhi ch 1is particul ar
vul nerabl e patients exercising, especially i
I f patient s HERxsuwp drhweiye p)hnagrree mor e | i kely to ¢
exemngi siWher eas, doing this alone could be

increasing exercise concerns and worries.
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Athe support that the staff provides if
you've got any i ssues yofu waoarnkijnugs tt hrearies. &
(Phoebe)

Airehab in particular | think it gives the
health and -aheyi woadésajescontroll ed way s
they're putting themselves yatwerries kj,uswhi c|
doing it |l i ke for themselves. So, t hat ' s
structured rehab program. i (Sophia)

3.64P3eer Support
Aside from staff support, PR al so offer
recei ve sfuelploow gdgatoimnts within the group. T
i mportant aspect of the programme, alongsi de
AObviously the exercise and education, bu
ve-tyhe sociqli aspachi gsi mpact for quite a
Participants describe how many patients
their condition, as wel | as the physical L i
However, PR elrrl auas ki o0 ptahhinasd nrjesavseosn t o venture oL
gained from being in a group wit h tpheeo pfleee | w hno
that the patidBtriidgendt &Romes an inteer vent.i
with chronic lung conditions, and &asgeaet hesul
creat ismpl!|l community of people who are | ivin
by Deni se, this is particularly i mportant a
cannot al ways be provided sol ehy sbafft.hel ns
understanding and compassi onhdarmnsd nexmerdi € moan
they are going through. Participants descril
continued beyond the programme.
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Possiblly $hee sofci ahi ngs, peopl e meeting
eel guite as isolated because they can
magi ne what theydre going through but me
ame situation and dvhroelcathe ctoonpeaa eh sdtolr e re.

0w — =

Athe classes are very sociable so they're
one is that experiencing those symptoms.
around them and quite a | otaetsesham wel inal

(Phoebe)

Al t hough the social aspect of PR tgreat/

cause challenges for staff whemsodnel i ver
i ents cant lgseotc i dhail s ternavdtreoch meynt and forget t
APatients treat it as a bit ormemt , get tog
serious, because we have fun there, they
see it for the seriousness that it iso0o (LC
AThe whole time youbve got however many p
the opptomewmrne yl i ke imayglicteyass mlgoalhe oppo
stop what theydédre doing and sort of, unt.i
A similar issue is the negative influen
h as patients copying eiach exbédeci 9e¢. t Hywe
h t for one patient i's not necessarily ri
i pment. Therefore, it is vital PR staff e
ividual i sed exercise and ST | oads.

Al feel |l i ke some patients have powered t
struggling and because most ot her peopl e
them aside and just seeing what's best fo
t heixercise and understand that actually 1
everyone should be doing it at their own

capacity. o (Emily)
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AThey do copy each other as well, they I
thawhen they walk into the <c¢lass wildl ge
especially if youdbve got some gentl emen w
show they can | ift heavier weights, they

0
as mobil e amdhy] wseti ghdt. tSloremyoudve then g
trying to sort out the correct weights. o

This theme demonstrates the vital supp
attending PR, gaeormdé tbohihghkltiadht a&afnfdhleav enpiom t @eam
patients are given suitable care, and theref

the necessary knoal & dgkei,| lusn dtea s wlmnadd sngf ul |y

3. 7T heme 5. Practitioners Need for Fur

Participants outline their experiences
prior to PR and whilédMawoykdognwit hanmet hios mal
exercise and ST, with most stafd i6metaheingr
Di fferences between staff backgrounds and e
training needhartwi tlpahnkel guppoyt further tra

PR staff involved and their patients.

A

3.74.Tr aining was 6l earning on the jobd

Over half of participants explain that t
speci fic orr &loatmeudn ditteor stithmenrdg ng, del i very, anc
describe how theomeehed whikteawoaiking in PR
the jobo, relying on other staff within the
asking questions. When first starting out in

PR acls e s, so they can understand how a <c¢cl ass
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exercise programme is covered during this in

on ST is not necessarily covered.

Al 6ve never beehoofBS&tedBut [thavei bgen .
when | first started, ot her rehab cl asses

Al think you pretty much | earn on the ol
for |l i ke seven years you ki mmdhdofwhgetyotuo Kk
need to do that strength test is to then
recover quicker with |Iike a chest infecti
more | earning on the job and thean i f you |
the team. 0 (Yasmine)

6Learning on the jobé can be a useful anoc
its practical application and exposure to p

real i stic i1insi ghtarntdhteo dwhate stitden & so be squutnasiiels ||

it all ows staff direct contact and face ti me
Emily explains her trawhniichhg riveps ed le e @macrech @ so n
practical experliensbea s a8d albesaernnti fg.om ¢
ASo, I think | earning on the job is prob
al ways, especially like | say, if you wer
you don't al ways come i ntpoatdiernetcst tchoantt aycot
woul d particularly see. Learning on the
cases and how you see certain patients wi
thaté so it was just |l earning on the jobo
However, 6l eamany nmgotonp rt dhwi d eo btbhe most s

|l earn and understand the underlying fiiutndamer
mi g ht be benefi ci aslt rtuocsteatlirtiacdwg sd vad yf far d m r pnatl i

can focusd Il efarm¢ct aon their training witho
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simultaneously. This would allow time for de

training experienkce &ae ggmdmph dth rloevaar nnnneai i n

of

6l e

abs

patients can be embarras€ingabeobeaftft hat

arning on the jobd can be overwhel ming wl

orb. This can result intifanlprevi dedememb
AJust some form of sitting down without t
you sort of going 6why dondét you know t hi
youdbre being taughto. Just something, eve
patients, just |ike this is what we need
Al don't think |I'"ve got anything specific
own spare timer Wéaeh, ybuhgwemadatd do rehahb
it's yproeearbl menti oned, but obviously when
the first time itoés all a |l ot to sink in.
teaching with me , but I don't remember
(El'i zabet h)

l't i s undat sdlasmarambilegtdn the job6é coul d
i mpl ement within PR, especially consider
eady discussed. However, i f PR struggl es

stiitoni si fachi evabl e t o0 prhoavd uad idtliyegehr ni ng o |

.PP2erceived Differences in Professional Kno

PRcan be delivered by differenfe.sg.aff
siotherapi sTths same amwsr $de extent of knowl e
yamaolyg the team. Participants emphasise
wl edge and understanding whemgi texemoamiese
ticularly ST. They explain that physiothe

ally touched on in their qualification or
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1)

|l know a | ot of the team are physio back
nf or mat iregmawids to the exercises. o (Emily

ASo as a physiotherapist obviously we | oc
training, obviously we | earn about anat
respiratory knowledge together works well

However, this is not necessarily the <ca
unli kely to have covered exercise programm
Nurses, physiotherapists, and assi staet weahi

staff knowledge and understanding of exercis

" m in a luxurious situation in the sens
in terms of exercise. You might have say
class say i f Iotm mo rhedli dmayck drhaundnd aqf ex
t herefore she would struggle with somet hi
t
n

A

O inddvesdmabodyds exercise program, she
urse. o (Claire)

Aour physios ama d&neowti $dheylwei @] wot a
whereas us nurses havenét had that.o (Lau

Al think sometimes there can be a bit of

i f you do compare yourself to a physio,
knowl edge about the effects of one thing
di scomfort in this area it might be becau
the nurses wil!/| be | i ke, " m a respirator

3.74.3t af f SuTprpaocirnti nfgo r

t

h e

Overall, the majority of participants s

delivery and prescription of exercise a

knowl edge and training highlsi amtds atstse sn eaed sf,
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additional training. I f staff are delivering

t

(0]

and

t

uc

h e

at | east bring those with | imited under st

hi ntkr aitni[nglafwoul d al so benefit quite
un it as well because that's somethin
heir undergraduate work as welll . But

thing thant ewoestddi Mg, rleat | woirth doing.

n T I

It
o r
n t
0 me

=]

So | think as a team it's [staff trainin
ave nurses in the team, so they do cover

=y

Il n fact, participants fsrtoam ef warltlh esrt atfrfa iw

ortant to keep updated on advances in knc

idance would particularly benegrnagrtahmonsees \

requentl vy.

AActually allofofamsupgeate ngnacbitent exer
there that actually work really well for
strengt h, to everything, I think 1itbés i1
i mportant. o (Claire)

A | t hi nk neovbeordyyt hkimnogwsand peopl e al ways be
their rol es. I think for members of staf-
couple of times a week and then they com
handy for them. o (Mari a)

Mor e speci fpacratlilcyi,p ahnatlsf sotfat e t here is
i mproved knowledge regarding the assess
cess of aindplSesAmenmpt iPMR i s reliant on adequa

necessangi ngdeo conduct it correctly.

Al woul d feel okay [using a SA]. I woul d
bit more input with training and things |



adyv

t he

edu

i ns

t ea

164

doing thaté | think most otfr ausni wmgulachdpr o
knowl edge on it is probably what we al/l n
ABut i1t's |ike anything if you haven't ha
and the constant follow up then it's not

wa sotfe ti me because you don't know what yo
i's you're being a robot and you're just
information you can get from it, the more

Asi de from tr aifrfi,ngs obmen epfairttiincg psatht s em
antage it would have on patients. By staf
I consequently i mprove and advance the su
me 6 Co masnidd eSruaptpiaotr it € M tob)B, (poaefde vital € X €
cational support, particularl y i.omPatuigdn tgs
k to staff for informafooae, dpeecfiontran
r ciSsvei lalndl i kely give staff the confidence

staff wild. then have the background kno

erience given to patients.

At would up skildl us all -avolil dnmbr ét ?

knowl edgeabl e and then l-on hbhbekeftihtatt ovotuh
patients because then we'd be able to |I|e
they're doing e¢ehesBosypeals, of Eekiemkist wou
for us and for them. o6 (Sophi a)

AiSo it would be nice to sort of be able t
strength can i mprove their resilience and
make me mhené ¢tonkinow more about it as wel
don't know the exact ins and outs of it.o

This theme showcasesabagsotimaef fi nmproaritna nntg pioni nl
ight i nto opinions onf dfiufrftehreerntt rnaeitnhiondgs na

m. A key role required of practitioners i
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need for staff to have the knowledge and unc
highlight potemuli al bareasgethed hf or | mpr oveme

patients.

3.bi scussi on

3. B ul€mmary of Findings

This study provided, to the best of the
i nvestigation of SpAeranpde cStTi vien dPfR, p rfacotm ttihoen e
in this healthcare field. I n summary, ST 1is
key part of the programme alongside other C
gender di fpfaaurtlkeaorwieyal e and f emal e patients ma
part of the exXddci speanriahiticyirtpvaemttsi orne.c Sdn iasned t h e
the benefits it can offer staff andsephtleas s

and relevance within the parameters of curre

Further reasons which may contribute to

when delivering PR, i ncluding time constrai
e qgunemt . Additionally, participants emphasis
account for the physical and pseswnclkdl cagiec al e

considerations when prescribing andordte, itvlee i

soci al group structure is noted as another

peer support. Lastl vy, par tsitca frpfamintisn go,uttr @ Inat
prescription and deliverystafengT hand®rassessao
essential supportive role for exercise and e

necessary training, knowledge, and understan
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3. h2me 1. Strength Training is | mport

Participants wirewmnSTcampamentmpof PR, P O S
i mpacting patientsobSempéedciperspecsi pessarek
oncol ogy r €¢4h0xabi Subatiaani al evidence suppor
understanding held by participants.O¥OPD p.
especi ad d mparhedh 1 O-DG2OFramd i s shown to decr
sevelt0)6yMuscle weakness i s associated with
includintg earse (1 h2ldonrd aHedlyil bt B easuiswel | as r
physi cal(llg/c teixweirtcyi S(21599b1)@r pactor ma@e)@& nadf ADL
HRQo878 BTherefore, it is important-ifonbuil dta
have a negative i mpact on a Recsteiandm@h®Gs ehiybeéec
alone or in APmbigampooawbkt mud wilrerdistircuwmalt i w
COP 831320 Consequentl vy, al | PR guidelines r
of ST within ex(@flcdrll HPBO)dr E&mmedence suggest
combi natTi eaamide fAtThe opti mal strategy within PR
is the superior intervention to ATnpr adwe smunod

|l ead t o erddfiittisonian HRQoL, dys® %4 eRo mea npda retxiea ic

demonstrate this understanding, as although
ST, 80 e en oitt Oitshe be-taHdr eanar ee nat hadrl 6compone
whi c hi rreeqtui me and attention as wel/. Thi s ¢
components, to benefit and compliment other

Within thightememetihoecad eudhtgender di fferen
patients i n r espsonoshes etrovelT.t hRaar tmucsicplaentst r en

more I mportant to men than women, wi th men r
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are |l ess inclined. Simil ar (39,/n dwhn gcsh aerxep | roe pe
perceptions of factors affecting PR exercis
Resul ts reveal ed per amail we da nddi fffemalne e p a tbied n
regarding the approach to exercise. Wo me n

whereas men were more willing to use and i n«
women of an ol ders e ogpxudaertiieomc d aarkd efxemiclii ar i
wil hBehgis seen as an inherenhkeyesadt natudwnlr
similar observati onfsasdfi opmatdide rnti £ wiso lodi ngge nda
obser matei supported RbH6pwha dyplPapepdet hal expe

activity and exerais$ @mamandgdGeindPe®n rwaltens of

described as a hinderance to exercise, with
suggesting a need to include a gendeira persp
potentially relevant proposal for ST in PR.

There is |l imited research investigating

experiences o f ST Howe@@RD pcepwlaatcihonsonduc
popul ations prove insighs$syothedi sysbemattedr
and Kdodh5 nvestigat ed motivational factors a
mai ntaining ST in women. A frequent-bgsedbdser
stigmas and osre gerkehgaeptbi8Bres ,v e d ifgoerr cneeinv eadn dt o b e
masculine activity. This evidenomelsyudggeiscthse dt
briefly within the present study, participan
substance. Therefore, consi dreersaetnitoend , s heoxupllda il
delivered parPRctphwomghs, |t I s i mportant to

provided duor PRgt iaeindisng behavi our change bot |
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support exercise andpfdbgcammenu&uiromebeyenseae .
gender differences related to ST in COPD ant
barriers and facilitators experienced by won
PR, and the fdiascsceunmiantaet iiomf oor mati on t o count e

understanding.

3. 5 hz2me 2. | s assessing patient muscl

This theme presented conSA astPR.i ATheparn mpoi
and benefits wvaerde raeckmgmwlseedlgedyet uncertaint:
usefulness and relevance within current PR
provision of a safe and individualised gui
effecti venretssi mmrdo vpeareind , and the potenti al
di scussaptiens R, (tphegrea variety of different m
streddd hSpeci fRIR aslelryv,i cReMiusseesdt atRawh pruesd inogt Elp | e
formula), which was subsequently used to pre
programme for th29®iRRpguwiudd!| iexees ciirset he UK
and ST should be indivi du@Eilp 1pB88)gchriicbhe dc aann d
be achiaesvseeds shyng Omnter epregtchei ved benefit of SA
patients throughaqutwittthe aRIfhepreoxgreammd compl e
i nfl uenced b ya saswasrsemmeenstss oafndr eexperi ences of
physficrmadt iThn s observation is corroborated by
in healthioutaomaeg DPacient motiva@ygdd7and t
Stone(dd® delnt i fi ed that any patient who expe
initial consultation for PR werteh emoprreo gtr manme

Furthermore,B2o0undepatetents who showed a st
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speci fic fears i mpr omeas umoerse. iFu tdfR e o aetixipe note
perspectives and experiences would be val ua

findings.

A repetitiorfemd&nM iRl Lltse sat c o mpr e huemlsii kvee S
ot her met hods can be wutilised for both exer
meas(@BB hemye shown to -bel smdtctednby weOPD popul

adver s fRMttsest is considered easier and

o
—

eRcM tlest because it ieslees temei censhein
maxi mum weimglgtmpewhia@ipr opriate f or uunnftarmaiilnieadr

with ST prot ochthdwse vaerrd par ancatiinc esaveat i's havi

()
o]
c

i pment avail ablte ono mpaeair mammtastr ep€bnsequ
determining factor cfoonrd unchtyedai o iaesk ptsHeauwal i€ i
equi pment at thlt scoel ofbeoamdgweed onhat t he &
relevaessfog assength in COPD. Upper body st

compared to (142 wiotwle rl ibtoadryat ure emphasi sing

priority of | ower | imb strend?®4h Quia dCrGPcDe p ssptel
i's seen as an i mport aft9ds antde misc orha rekne ru sfedr
measure in rel a234d Trheisse agucehs tsitoundsi etshe sui t ab
especially as research htahseespowsi meresdgsretu

strength to (@81 progr ammes

Al t hough B2a%f8iodw reepadt significant increa
predi-BMednd prescription method, no control

Further more, it i's not <cl egarprreswrotmliynwgasd vad:
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cur | exercise transl at®Bextoct des rpirkewtcirngpti a
participants uncertainty. This surfaces furt
i s being used, fdreactiifveillty. bédlionvgvesedasesessi ni
m-RM oRMlcan be chall enging when equi pment i s

describe the measur ement of knee (EX@&Aasi on

However, such equipment i s nol6)da Ifmrstqeuaed,t a c
cCur-RMmi s | i kelaypydt mobe éasséeble in a PR setti
needed is available.

Anot her reservation pairnd apiapta netnst haeslsde swsanse
outcome measures already wused. The primary

functional exer ci sgewac akp aadgiettye.s thSANS L B@&BIWIT $ i n

There is |l ots of guidance and agreement reg
test s, with clear standardi sed gui d#&n50e and
451omwever, this is not the same for the asse
strength is advocated in PR guidelines and

guidance on which SA should be usead a@amas enow
measurement being acc@BAtkeowseesitheeen asdl r
for feasibility within PR and the variation
revi ews provide their own recommenda@idons fc
23)brHEAD2 2,2 3)4 Howassemeported by tohHe tMMARACAR . PR
services in England whi chhmea dvsaebs-Babdlost 6erpgBR;
164a stark contrast to the I|iterature recomn
i nconsi stent gui dance it i's not surprising

Research has shown t h&CPsaire iadftt U mnmdecsa la nmr ace
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deci si ons, such as the u@Hhalks dmdsaemphasds
influence eordctifurohers phomoting the -i mport
specific resources, as well as how it is dis
gui dance, t BN pPrelvawleyn cienorfeasi n(6d688BR serv
demonstrating that PR guidelines need to cai
needed to asseds dtiHd ef easti ISIAl imeyt hodshe n PR
devel opment of c¢clearer and updated guidance

clinical practice.

3. 9heme 3. C€Cbal pbaeahgesary rehabilitatdi

assessment

Anumber of challenges eswpeeiehatddbywRRCcH
perceived barriers for the i mplementation ar
included i mited equi pment , ti me constrai
Organi sational, environmental, and external
rel atee@arch studies, particularly the i mple

trai(h195m@,7 establ i s hrnye notf arnedd &ldeid)5i veemtnfaggre me n t
stratdePBisetsh)5 a standard s €40),00fa G@GRD enut cnoeneedss

406 and u$sel df{3f9@Badd s p it res Ba%tdr@ya 5).6

As di scu=sgad palecate access and availabil it
met hod I s chosen and used. This particular |
sites, meaning the i mplemennati 6eaandl| st ande
equi pment I's provided. Obviousl vy, a key det

strength in PR is actwually having the equiopnm
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specific la®Ph adBdIucOher studies have reporte
hi ndrance f or (4sb5p6i ri anpd terme ntt ehsetil idmgf afn @ )8 &@m & e n
and use of a standard set (400 CO@PWe vineera, S ue \eal
equi pment is available, time constraints and
service previously partici piatiedduailn yaRp& tewsdy i
training | oads, where one site assessed bic
stre@@8Bhl n t hset uadwr, repnatrti ci pants explained 1
machine was available to assess quadriceps s
ti me restricttihamsdgtdudiyowsiigdhhmuband cowedran edeg
barriers, such as time, workloads, and deman
these challenges are widely experienced and
ti me namemmans (980814035455 or exampreéctions
to |imited c@®&uwldt dthicare atsieded i me and wor kl o

sess(@9b s

It is important to consider how | ong it
mor e -ctoinmeumi ng RRB®&n Howbees, it i's also viteé:
i mpl ementation and cuasle pafac3A ciempaancdt st hcel isnt af
primarily investigated and discuss283%@ met h
232 but more focoa®mraeatd wovéedbdi aws mlwicleiptt mbanmn
i's needed, for example iIintegration into the
resources needed to successful3AlL 4alconliSpdve t hi
but cdnsindersa needed for how PR services can

Tgui dance should reflect.the variability amo
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3.5 heme 4. Considerations and Support

The | mposumparetPrBf and exercise sessions i S
role and i mpact practitioner support has on
prescri bi megd ienxdervcidsuea,l ipracti ti olniemistarwsan sc o
abioi ttyhei.A ptatateardys descri bed by participan
of exercises to ensure they are manageabl e
individuali se exercises on thethas aacftiaddqg
on progression, as (3ot Nbn6d89ly SPRIi gusdewnnes
and well tolerated b( 81Li8n3d i vitduphygsiwdalh [CiOR
comorbidities are @485MA58epodrtiesd veeg yb arormmem
patients to have (Imfgulhowéeercomamnyi dt udess ex
these grounds. A recent Cochrane review conc

on treatfmentpeople | iving wi@mHm9 CGQRD eand pbt@

mitations and comorbidities may be a barr.i
exercises for a2 3)mnExerocfi sceosn dsihtoiuolnds be adapt

i ssuewshi |l e ggtiindi winbwaliinsed and effectively p

Anot her i mportant role of PR practitioner
emotional support to patients, particularly
anxietyxamadi seamwi ¢ | exacerbate th@ee7r37xonditi
One study found women with GORMtadrs &drad Ifra
performance of exercises, which could be mit
from i n@)6uTher etwrsasnace and encouragement fro
patients under st and t hat e &dciSud f i si epnots s &

expl amatl soststhhowead to incredds®d PpRatpireanctt ietnic
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must be aware of patient concerns and i mplem
aspect of support i s thhbkstsudw,ctparetdi cPiRp aemtvsi r
benefit from thd drhgarmirogd asmmey c tasr @ to i s de
environment for e x & rfeoiusned. i i nprl eawi ofuisn dri ensgesa t
pl aced on the safety H&PRPHUTIsSIiUPPE IR samdh @x ond ids

1921,%60 SuppoHGPaidempatients in exercise a

reporting that it inspired patient confiden
supeaoaril)di However, this is not always the cas
patients stildl needed support from physiothe

not confident continuin@1Bol exies césviedevnt htolua

to prescribing and delivering ST and exerci s
physical and psychol ogi cal ' i mitations of pe
eveur tfher how i mportant and influential thei|

have the understanding and trainihgl aegaended t
patients with thmantaogpd st meeierd e d @ mn¢pil testedlmfn b e wo

includes continued exercise and ST.

Aside from staff support, persc edlved rbemer
providing an opportunity for patients to s
research Hasdaltshe iidmepmotritance of these soci al
coping, mot i vat(2ilp2nl, @ 1aeh4l8 Gaaith2e rAe rkeeey f act or of
environment is being around otglser s xwietrh eqiicrai
advice cad406,db63 sThhaer endaj ori ft gcaotepasaanbhbekperi
of soci alHGRg pwr trreclogtni se the socialatbhemef it

bonds with others who@B9RHASH 46)5mHoaveversr couimet
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negative implications which practitioners st
uncomfort acbodnescormuselwthi |l e exer@®e)8i mg Iinmrgat.ig
perceptions due f406)6s Ad it dlougbmpami sed nesme nt o
provide an incentive to work ha@d8r Eaed <¢on
exercise and ST is individually prescribed t
taken to ensure patiesntasndu nwhey sittanids wihrmp o rt tha

programme prescribed to them.

3.6 heme 5. Practitioners Need for Tr ai

Participants describe the need for further training related to ST and SA in PR, outlining
the predominant method of workplace training 61 ear ni ng on the jobd,
differences in professional knowledge and training within the team. Limited staff training,
knowledge, and understanding is a common barrier reported when investigating and evaluating
interventions withinCOPD and PR, for example, the use of behaviour change interventions
(402, exercise training(395, selfmanagement intervention§103 455, referral and
promotion of PR(464, 467), and even provision of UK cardiac rehabilitatiG#05). The
samples of these studies include a variety of healthcare professions, such as physiotherapists
and nurses, demonstrating the presence of this barrier across a number of practitioner groups.
A frequently suggested solution is the development and utilisation of bespoke and formal
training interventions, whicltan produce positive results, but consideration is needed for

implementation and practical factors, such as (68 469).

Formal or specific training related to the prescription and delivery of ST was limited
within this sample, with training predominat

and Marsick(470 workplace learning consists of formal and informal learning. Formal
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learning is structural teaching with specificaig whereas informal learning typically occurs
through observation and experiential opportunities in the working environmend( ear ni ng
on the jobd) .,or ndloe ananh i,isdeadimal dy previdingopkactical
experience and appation in the clinical working environment, along with direct contact and
interaction with patient&71). However, it heavily relies on the knowledge and understanding

of other staff and colleagues, and may not be the most suitable method to allow for reflection
and in depth understanding thie underlying fundenentals of a topi¢471). Similar findings

were reported byVhittaker et al.(402), who explored NHSHCPs experiences of using
behaviour change interventions in pulmonary and cardiac rehabilitation. Findings revealed
there was also a reliance on experiential learning, with competence in deliieny om
colleagues and previous training receivedy(at university). If this is the case in PR, then it

is important to consider what previous training and education staff have received, and how long
ago it was completed. In the current study, diffeemnin professional knowledge and training
were highlighted, particularly comparisons between physiotherapists and nurses. Previous
training and education curriculums could vary drastically, especially depending on professional
background and job role. Gaverage, participants had worked in PR for 5 years, therefore if
no formal standards of training are provided many are relying on previous education from years
ago. Not to mention that this previous training is unlikely to be specific to COPD populations
or PR settings. Workplace learning is shown to directly link to employee job satisfaction in the
NHS, with frequent, formally scheduled departmental teaching enhancing staff job satisfaction
(472. Therefore, by focusing on wglace learningand organised education, it can increase

satisfactionas well as knowledge, beliefs, and clinical practice behav({d66.

This is not to say that ol earning on the

for such training to be relevant and high qu
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job6 does not guarantee correct and .@htsequat e
was demonstrated among Australian PRCPsconducting the 6MWT(396), and general
practitioners performance and interpretation of spirometry tegtit). Regardless of which

met hod of training is used, ertpgpbtoformahiog
is high quality and relevant to the patient population and clinical setting. PR guidelines state
practitioners should have relevant expertise and adequate training when prescribing,
supervising, and deliveringT (31, 53, 141). Therefore, if PR programmes are assessing

muscle strenggt, and prescribing and delivering ST, then staff should be adequately trained.
These study resglsuggest that this responsibility falls to PR services, as reliance on previous
education and informal workplace learning may not be appropriate alone fi@dmegs from

this study support staff training and the positive impact it could have on clinical practice and
patient care, for example increasing practitioner understanding and decreasing uncertainty, as
well as providing support to patients by passimgtiois understanding through education,

support and appropriate messaging. Future development of a training intervention, in
collaboration with PR stakeholders, could positively impact the implementation and use of SA

and ST in PR programmes

3. 75t rgadrhs and Limitations

The strengths of this study include exploration of SA and ST in PR from a practitioner
perspective, which to the best of the reseafshénowledge, is the first qualitative
investigation in this specific area. It has identified sppeéactors which help and hinder the
use of SA and ST in PR clinical practice, outlining areas which can be targeted in future
interventions and clinicapractice Importantly, it emphasises the value of practitioner

involvement and collaboration in resela. HCPsare the frontline workforce in healthcare
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services, l i ke -wPR.|I dohewxpeavendeegawhi ch offe

insight and information.

Although the sample size target of 12 participants was not reaitteetinal sample
size(n=11)was deemed sufficient to fulfil the study aims witthie parameters of the project.
A sampling limitation was the recruitment of only female practitioners. Exploration of male
practitioner perspectives and experience could have offered additional and varying data.
However only females exclusively worked ithis PR service, meaning recruitment from
another service would have been requikgading and recruiting another service and their staff
would have required more time and resouredsch was not feasible within the timeframe

and circumstances of thisgearch project.

Initially, the interviews were going to take place faodace, however due to the
Covid-19 pandemic and restrictions placed on petsguerson contact, an amendment was
submitted changing the method of conduction to remote video éédtflmugh this offeed
convenience for both parties, it does eliminate the benefit of seeingenoal cues and
establishing enhanced rapport prior to the interview commerRglgtedly, participants were
asked to discuss clinical practices retrospeltjvecalling SA and ST us@ PR before the
Covid-19 pandemicinterviews took place-8 months after the start of the pandemic, and
therefore recal/l bias could be present. Last
or O0r es pondwastnot eoadudted & tthis stody. This strategy involves asking
participants to comment on the analysis and/or findings, which can be used to enhance validity
and credibility of qualitative resear¢hl3 443). Although this can be a useful way of further
engaging participants in the research process and ensuring representation, dlgayet

feasible or appropriate. Typically, such procedures are situated within a realist framework,
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underpinned by the assumption of a single true reality that can be discovered by the researcher
and confirmed by the participants. This is not in keepiitly the critical realist position of the

study, which states that people experience different aspects of reality and can only provide a
partial account mediated through their perceptions, interpretations, and experiences. As a
result, this may cause a digp as to whose interpretation should prevalil if participants were to

di sagree with the researcheroés findings. |In
accounts during the interview stage that they later change or deny in responsenmathi
information. Overall, this technique was not deemed appropriate with the qualitative methods
utilised, as well as practical and pragmatic challenges, such as requesting more time from

practitioners and having enough time to complete it withinthepra t 6 s t i mel i ne.

3.8tudy Implications and Future Resea

This study has a number of implications for PR clinical practice and future research.
Further understanding has been gained about the implementation and use of SA and ST in PR,
identifying specific factors for consideration and improvement. This can éeligas who are
already assessing strength to reflect on current practices, as well as services looking to
introduce a SA in the future. However, further research investigating the feasibility of SA in
orealrl d6 clinical pr a@Rduideined and relegantliteratureeoffier Pr e
limited advice and recommendations for PR services, with little recognition for the variation
in settings and resources. These study findings can be used to inform and develop future
research and interventionfgr example feasibility trials oguidanceresources for use and
application. Additionally, further exploration of stakeholder perspectives and experiences
would be beneficial, for example patients, male practitioners, services which use different SA
methodsor take place in different settings, and even practitioners from services who do not

assess strengtiata from a variety of sources will further shape understanding and provide
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scope for more generalisable and applicable findings. Involvement amdbarallion with

service stakeholders in future research is recommended to ensure targeted and relevant
investigation. Additional areas of focus include staff training, for example the development
and evaluation of a training interventi¢e.g., educational ésource) Importantly, this study
highlights the challenges healthcare services face and the impact it has on practitioners and
their patients. These findings are relevant to other rehabilitation programmesatdiac and
oncology rehabilitation), andellthcare areas which assess patient muscle strength or those

which may benefit from assessing strength.

3.9Researcher R eRfelf d cetxii ovres :St Qd lefme n t

Setéfl exivity is an important part of cCo
refuee xTA,i mtnelgriassl for study transparency. The
owirb ac k g rvo uenwds,, and experiences may haanvde i nf
explicitly outline their positi dityaleidtuy awii tomiz
background i s based within t he field of p
undergraduate degree in psychology and a pos
as professional experience routeed Iwiarhi mote
physiotherapist, nor am | a practicing hea
restricted to research conduction and intera

or within a working heal khocwalredgetandgexpe

pul monary rehabilitation was | imited before
benefit to the study as I did not have prior
pl acing me in ai pomosilti wantoédd expl beratn and

practitioners and patients to further iIinflue

this project. I also feel my psychol ogy back
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naturallydgokes pegoticalities and function o
the individuals involved and the intangible
mi ni mal experience of this thhelelpdflincwunmdke ragteaand

and interpndt aheoavénoveghexpl| ochedgstTdhgee decsfi gt

anal ysi s, and interpretation of these qualit
if it was carriedr oRR pryaat pthhiyeme®t herapi st o
However, | did have experiences and vVvi ews

(i S9,. ,and thdbré¢fieve my own views and experi e
the collection and i ntiempporrettaantti oann do fe ntj hoey acbd t
and an exercise modality | am relieved to ha:
experience of thehysinedliltyy and cmnny ohidleagi cal
during thesstudyf opurnodc ei t chall enging to sto
influencing my —reactions and interpretatior
expressed. Therefore, | made a conscious eff

duriagcobt ecti omotamdpasiatt iywé sand negative.

Oneveinn , pasftuirculear emphasi sed the need fo
earilmtter vi ew, one participant (Denise) state
but thadi fsther enetllty . I was not aware that I
interlvimawse sure to emphasis to participants

and Vviews, and that their accountst aetr eofi mgpa

QO
=]

alysi s, I noticed | had the tendency to
focusing more on the negative and difficult

reflective notes allowed mentohnetireal t Basi
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anal ysis and went back through the transcrip
view all data with a fregshmmgeswecighvetoende

or positive, bduatt ai nesqtuead d agitveinntg oanl land consi ¢

3.@oncl usi on

This study provides insight and understanding into the use and impact of SA and ST in
a PR programme, from a practitioner perspective. Overall, participants express positive views
and opinions of SA and ST, recognising the importance and bethefitsffer services and
patients. However, a number of factors were identified as hinderances, including uncertainty
of SA in current practicesheneed for staff training, physical and psychological limitations of
patients, andservicerelated barriers €.g., limited time and equipment). These findings
emphasise the need for these factors to be considered in PR clinical practice when

implementing and using a SA, and prescribing and delivering ST.
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Chaptkergulal itative explorat
perspectipwagsoaircds terxengt h ass:
strength training, and exe

rehabili tati on

4 . Clhapter Overview

This chappetrtienpl per spect S¥Ye saSddn de xeexrpcei rsiee
PRA qualitativet asktesndygstieembor eedsmamtheé ywsieaews s i
refl exive thematic analysis. Twelve patients
progr amme. Si x them&sdewesteancdamsgt raurcd eper clep
train$tmge,ng2)h i sdaimpyo rftidsnett uflboomes 8) and r el evan
assess @eanftf, Aypport anddexien gsS)R&Ndaacdilalt ali e ro«
pul monary yjyelaBked@ictiaste omdher enfad t andORN all ll e

participants demonstrated misunderstanding e

function as an i mportant out codcPnae tdamcd pdarmitwse st
m xed views towards SA, with Slhemesesecognngi
rel evXtnacfef. and peer support were identified
absence of support, supervision, and structu

highlighting teacmpateamppiaalt Ifackisofmg on i nderg

4 . 12nt roducti on

I Chapt &8 1P&ger agdrn 4 paonteirves and experienc

it iismpadrstoant for research to involve .and re
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Howevheerr,e ti s | imited research expl oBAngngat.

ST in PR .specifically

RegardshgtdB®B&p investigated patientspmrbpe
areas anflocoetxamplse, exeroitsevphdpdhrBANNes and
experi PRt221,66,47,8374 and exerxl&xsd aAdHowev PR,
some fegiolrtt surf fi cient detail of exercise pr.
incl @d,&8db, 8 7)5Wheretab@ oot i nvestigate or coll e
specifically, despite it being a@1L8h89%0ded c
The smasti esel evant to ST i nceltluzhz 2,h oMeestipau b | i
al21)5 andetP@ad)er hepreovi de wusef ul insight and u

contexts, particularly physical, psychologic

Two key,psbudsbaded b 2Q®&3hxepal certedalqual i tati
and factors affecting @@RMB patoigeretssadee mrernd.
progr ddmieP arti oqi=padnt speeds f ®r m x emn griessei ssht aarmdcse
(TherBpanthsee times per -bvasekl, sernadad nign amdh o s
Howevoewr ,compl eti on rat dod{idadge@)| twhe ries srueepso ra nedd
ability aradiewfillde mtginalg sifsatc taosr si mphearte éafrtec as vy .
The aut htohrsstt r satt eetgd e € xtegacdni@eeri enn s aft er peri oc
to be considered by paloigmiesisanse wlean sgrasemser ielx
popul atibng Fbisowxercise h=n2t2e)r vieap o mtne d piam
strength and dyspnoea during daily activitie
support during theadr SGaprinraexercgseesashengnc

by expected-mott vamewinsisasfufpeand group support
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and the weather wereRi2deRembvad a$§ mayor ohame
12 weeks was a key factor and may have coni
participants identifying grHQPRssss u g anrctt aoa isd
Similar findingsthave sheadn s e pi@ihihseCIOBPHI o

3946475 as well as other chr amitce rrsetsighigdaald e r y
pul monary fibrosis, (a32hd337,4Nd dodmndnicdaletch ya s
aduWM 7-880Al t hough QO23a6e2d7V6onducted relfVant r
for COPD, istpewad imcot TPRR resishaneme exiemicli &rei

with the séexeddutitses omotPRrefl ect current UK ¢

More recently i(@l)802aducMedha etudl. in Enc
understand @OPD) paxpemitences of the benefit
attendupgroaommunhasegd exercise progr anmie, whi

Patients were referred-wteekt hiospe htadBr.amme! e

Facilitaedeasei ntl adcess, perceived benefits,
ad soci al support. |l denti fied barriers were
transport difficulties. The authors conclude

attend and exercise regul aradegd | iwne hi B umdrad enie\
benebPaegpmi te including ST i n itrhwee sptrioggartaemnoer, o
speci.Nievalrlt el es s, it provides wuseful i nsig
programarecdsadearti cnotéehaadl ysi mi | ar to recommend
t he SUKni | ashdvedalngo lbweNamapl@rlioehdo e xtpher ed
experieottlksr o¢hroni c r seplgrano hy e ctoandii ¢,i 0 h 8
pul monary fibpodgins,r esmpdwvBa&t ismaper vi-baded omm

rehabiéexdradii e tr a.iPmirng dphipeg li gmmes percei ved
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i mproved fitness and phyé&itsaotchfdncitnitoenr,acan d
motivation and facilitat edHawdweasd niadoatcsk etdh e

suf fi ciaebnotuhtd e € areotgcri aamerdept he i ncl usi on of ST.

Anot her study, c o(dbcnt ex0 2b2y, Peaxpppl oete da Ih.o w
COPDrastlnmas5) experienced PR to promote physi
strength and eorduaarnyo@gat rexiemicnge programme.
participants wanted to exercise | HCE® ainrd dali

ot her participants had a positiseverféalecbamomni

i dentiinfai kihdgg!l t h pr obl e ms, insecurity, ti me,
only included women, pat ieefmterrise nscoense oifn sv agrhyt
programmensa HoowsPRsi mi | ar espar eefnre@m rmpatdihdratr g
ot her rchgminiat ory condiHadwewer(,i .teh e parsitnmanray)
promotion of physical activity after PR, not
ST.

Al t hoiulggiht érhat ur e does not specifically ex|]
some i nsighti nagnd nutnod eprasttiaenndd per spectives an

There are a number of overarching findings m
relevant, with physical, psychol ogical, and
physical benefits (e.g. strength, @RrlBd+t8h | e s s |
22,446,475 patient moti v(alad &2 BNA6, & D5 fai ndde nscuep p 0O |
from peers@l1&81-B2BER6,41275 I n particul ar, a comm
and challenge reported throughout this body

of exercipgeogafamede ssPxRer ci s@ 1,Bni-B2 & 6 & )5l hoensse
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findings have been reportedanmoiptghtiine nCQGPDvi g dip
chronic respiratory condithmoamrscliieeigh s ipsitl imezim
l ung dlS5ed8eg)d7,47),7/showi ngexpeni bB@awWc édsarriers m
wi despc rtalgso pul ati ons who partici paHewdwe rP,R a
it i s elvitdemat uih@aviestli gaki ng pandeaxpglo&xapteir @ r

ST in PR specifically.

RegarSdA ngome research has explored the vi
patients. (AMe@®uBgetet oat. to develop a standar
and proposed measures for COPD, providing an

step cons@B&vas <souywdhyiccthedcol | ected data using

met hods from relevant stakeholders in Dutch
t herapi st s, researcher s, aani dn sp oweircey sneal keecrtse)d.
t hat included muscle strengt h, spediHMDi cal |y

(Mi cEofeThis domain gained 100% consensus f
Des piatte =) eiifmgc |l uded i n phecasesvetl opmeegh t he
structured intervieww,thndaltwempentmawad ymicmil 1
andCPrsepresenting patients with COPD. Findir
address the topic doifd neuespchipes isstarnetn grtehg,u i bruetmeint
treatment and care, such as the need for fac

coachededycateéed and specialised -peratctedneonse.r

Contr arsySotutflion @and a3 4 6,4 B)Y epoditfefdeesnt t s
regarding the measurement of muscle strength

set for PR in patients with COPD to generate
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studistsandar di si nga,olugatoanewas Saonil ected from

such as patresteaycHEPs, and pol i cydo6pbaskienrgs. A

semitructured interviews was conducted, whi c
suchiamproving functional performanced and o6r
OQutcomes were only recorded if mentioned spo
intervi ew. Muscl e strength was norngrneesnetnitoende c
within the outcome set at this initial stage
the project, which i(hlgdnud ead rmulstyisd emarte & qlLa
stud4®®3 |l ed to its inclusion represented by

mentioned by abouitof2 Owh iocfh sntoankee hwoelrdee rpsat i ent
handgrip strength is contradictoreygptoo hBRC@UI
ofquadricepELOPWrpeRegtiht s revealed conflicting
stakehol ders for a number of outcomes, whict
considered it crucial ahd@®Btlhipemwt bt COBDmdI e
not contribute significantly to the discussi
measurements and had no strong opinions on
assessmentchoweerne bweltthei,r MH&LrPtL i dinpanrttsane X yr e

need to be meaningful to people with COPD an

There is markedly | imited research expl or

PR ouet croena, s praest i cul ar Ayambabl pr stnaengybreves

di scusses, and reviews SA methedsesh ias redli
reliability, and efficacy, and S prsedomi n.
researchers2@mB®d3)z2xpeweser, SA coul d benef

individuali sed training and metric propertie
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motivation and t hug4 4648 atl ine nits croencpd nen e nodne d
i nvol vement i s needed i n fmeasesesgsiecmareR, twi

f ocuwh aota ail su @ t {483t s

Il n summary, there is markedly | imited res:s
experienceSsT aff heRteenrdat ssemep s 0D yfhadceubsutand cont
of these investigations are contrasting. To
specifically investigating patient perspect.i

conduct eTdh ebreeflicorsee.st tdy ai ms to explore patie

of PR, with a paT,tiacnud aerx efrocciusse .onl tSAai nBs t o
i mp afd th esea toine n tde npaontdeynt i al barriers ard sfaci
iof mation it wil/ help inform future resear

and wWsAe aonfd the deliveryian®Rprescription of

4. Rekearch AiI ms

This study aims texplore:
T Patient perspectstvteenghld aespessmanes sfre
exericn specul monary rehabilitation
T The I mpacengtfh assessment, i reatgitehnttg ai n
T Factors which help and nhteiratrdce rs tt rheenigntste torf a

pul monary rehabilitation
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4 . MBet hodol ogy

4. Stludy Design

A qualitative study design was used withsemistructured interviewsThe same
methodology was chosen and conductediescribed in Chapter 3 (pagé3. Oneto-one
interviews were conducted asltows for in-depth exploration andiscussionandeliminates
the influence of other participants and stronger charaotesshatis said and share@17,

418). Focus groups could have been an alternative data collection méthbdue to
restrictions on perseto-person contac{Covid-19 pandemic), these would havequired
conducion via video call.However, hiswas notpossible as many participants did not have a
computer othetechnical knowledge to use videocall softw&mnilarly, this study adopted a
critical realist ontology and contextualist epistemological position. PR can be argued as being
areal and true reality. It is a healthcare service and intervention programme with a specific and
determinedformat, dictated by &ndards for structure and content. Patients who attend PR
experience this structured format, but will have their own subjective perspectives and
experiencesContext is importanas PR ighe anchor in which the study was designed and
conducted, and whidhe findings will be applied. Furthermore, patients are usually of an older
demographic and are living with a chronic respiratory diséabés context matters so the
findings can be applied appropriately. This study is investig&&gST, ancexercisewithin

the context of PR, but exploring and appreciating subjective accounts of this. It focused on
people and objects (realism), but also considered perspectives and experiences (relativism), as
a result a critical realist position was appropriate, withphasis on the contextual nature of

how knowledge is created and produced.
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4. Tadnpl e

4. 3Partdicipants

The study samplevere patients who had completed at least one PR programme. The
sampling technique was purposeful, with all prospective participants recruited through a local
PR serviceA description of the PR service context and setting is prowid€thapter 3 (page
118). Patients are eligible for PR if they have a chronic respiratory disease with persisting
symptomsandan MRC dyspnoea score of grade 3 or ab@{®8 143 156). The majority of
patientgeferred have a diagnosis of COPD, BRis also an appropriate intervention for other
chronic respiratory diseases, such as pulmonary fibrosis and bronchi€tddsis49, 158

159).

4. 31 BcRusion and Exclusion Criteria

The inclusion criteria specified all participants mus€b8 years, willing to participate
in a recorded interview, capable of making their own informed decisions, and able to speak and
understand English. Participants must have completed at least one PR programme before the
interview took place, specifically cgteting the baseline and final assessments. This was
determined using the same PR service <criteil
attending 75% or more of PR sessi¢86). The exclusion criteria specified people who were

not successful completers, and anyone who was taking part in any conflicting study.

4. 3Samf@Sliez e
Twelve participantswas deemed suitable and thus aimed for. Determination of this

target followed the same considerationsatined in Chapter 3 (pade20).
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4. ReFearch Procedure

4. 3R8cfiuitment and Study Process

Recruitment took place between™®3une and 8 August 2020A flow chart of the
patientrecruitment process is presentedrigure 7. Participants were recruited from three PR
sites managed by a local PR serviodial contact was carried out bypaactitioner of the PR
team via phone. Potential participants, who hacessfully completed a PR programme
within 2-3 months prior to the pandemice(, before March 2020), were contacted to inform
them of this research opportunity, to provide study information, and gauge interest. If
interested, they were given the optioneither contact the researcher directly themselves or
give consent for the practitioner to pass their contact details on. Predominately, the latter was
chosen. Once initial contact was made between the potential participant and researcher, the PIS
(AppendixP) was sentwith consideration for preference and circumstaeog. (via post or
email). To ensure further ease, the researcher offered to get int@faacdays later to check
the PIS had been received and to answer any further questions. Once confirmation of interest
was received, eligibility was screened using the study inclusion and exclusion criteria. This
was carried out either by phoneamail andtook no more than five minutes to complete. If
eligible, informed consent was thebtained AppendixQ), afterwhich details of the interview

(e.g.,date, time, and method) were arrangeeduit the participant.
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| Potential participants contacted by PR practitioner (n=14) |

=|| Declined to participant (#=2)

| Responses/interest received (n=12) }——» Contact method:
* Contacted researcher directly (n=1)
* Contact details passed onto researcher (n=11)

| PIS/consent form sent (n=12) ‘

| Eligibility screened (n=12) ‘

| Informed consent obtained (n=12) }—v Contact method:
*  Email (#=3)
* Post (n=5)
| Interview date/time arranged (n=12) ‘ * Phone/verbal (n=4)

| Interview conducted and completed (n=12) ‘

Figure 7. Patient Recruitment Flow Chart

4. 3D8ta collection

Data was collected from $Quly to 8" August 2020and & interviews took place via
telephone. The average interview length was 50 minus3=17), ranging from 290 86
minutes, and was audio recorded using a Dictaphone (SONYPICAYO digital dictation
machine). If required, notes were made during the interview. Following each interview, the
audio recording was downloaded from the device and stored in a safecaralfséder on the
cloudbased platform 6Boxd (Box, I nc), with acce

original recording was then permanently deleted.

4. 3EBhBcal Considerations
Ethical approval was requested and granted within the gsstines applications

submitted for thestudy in Chapter Bagel2?). All the same ethical considerations apply
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4. Ma4 er i al s

A bespoke interview guide was created, outlining the content and structure of the topics
andquestions AppendixR). Thiswas developed from initial observations of PR sessions and
informal discussions with PR staff and patients. Throughout its development, regular
consultation was employed with tiéD supervisors to ensure key topics were covered and
research aims were addressEdrther consultation and confirmation were provided by the
manager of the participating PR service, to ensure the interview questianselestant and
understandable. Inspiration was also drawn from behaviour change frameworks and theoretical
models, specifically the Theoretical Domains Framework (T{@RY, 428 and the COMB
Model (429. Note, these were not used extensively or exclusively to develop the interview
guestions but instead prided a starting point to aid the formulation of initial question topics

and fuel further thinking. Further detail of thispivided in Chapter 3 (paded).

Topics within t bev eenctda rcv iseeve xaghus dgpor t
assessmamperi ences cf mumerd ev é\merethggt(brgi nni n

i ntervi awwmdb agaukegsrtad ons wer eeaghedr t oefobaurnd al rta

previous PR experience). This allowed ti me t
provided a natur al segway into.@Asands STy . m
addition to the interview questions, basi c

aggendedi aga®lephertadd the number of ti mes t
programme. Once the interview guiudcetwemdas a e v e
rehabilitatFiodon ovatnigenthi s, minor adjustments

wording and phrasing to aid comprehension an
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4 Mnal ysi s

Thient eaudew recordings were tramasascibptsyv
were checked thoroughly aTh&®i nstantslce | pe cso weir re
before analysis, such as names, | ocations, a
confidentiality. The quoafltiwarte vpea cdkaa gae aM\ail vyos
was used to support and organise tHhehDanaly
resealfAvaer t he chosen anal ypthiacs ea pfprraonaecwho, r ku soi ur
Braun andd2,83)4a rTkhee d e cTiAsas winl it me di sien 1 @)B,a palean B
with a detailed derscoce dpgp oBdeox dmed ammhmlye nce
bysent encles iddogd ir e o d t A papnedT €l b xe xaanmp dset rgafitseegd
to help generate candidate themdd,i sedpe wiff itch

devel opment .

4. Dubkl ity i n Qualitative Research

As the methodology used in this study was the sardhapter 3Y a r d (442483
criteriafor quality evaluation was also employed. This criteria broadly groups into four key
dimensions: 1) sensitivity to context, 2) commitment and rigor, 3) transparency and coherence,
and 4) impact and importance. All quality dimensions in this study arsatime as those
discussed in the previoushapter (see pagk30), asidefrom a few sample/studgpecific

differences.

| n t e rsemstivitptbcodt ext 0, the researcher made
across as understanding and compassionate to the participants circumstances surrounding their
chronic respiratory conditio and exercising experienceadditionally, interviews were

conducted with consideration for participants availability, taking place at a date and time which
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was easy and convenient to them. Various communication methods were also wffened
sending théIS, obtaining consent, and conducting the interviews, which showed consideration

for preference and technical/computer literddyany participants where older adults with no
access to a computer or smartphone deitice. t e r trarssparericy aimcbherene 6, t he s am
strategies were employed to enhance transparency and evidence the stages of the research
process and the analytic decisions made. The final theme definitions are provided within the
findings of this chapter (pagd97). Evidenceof the initial analytic process and theme
developmenis providedin Appendix S and Appendix T, which present a coded transcript
extract and an early thematic mdpastly, as reflexivity is an important part of study
transparency, the researcher maintained a reflexive stance throughout and considered their
influence on the study and the findings produced. This was facilitated through reflective note

taking, which issummarise on pagea36.

4 . F5i ndi ngs

4. PaXxticipant Characteristics

In total, 12 participants were recruited, all of whom took part in an interview and
provided data. As shown ifable 11, eight participantshad completed one PR programme,
and four participants had completbdtween two and fouEight were maleand four were
female, with a mean age of 74 yeaD{5.6). All participantsselfreporteda chronic
respiratory diagnosis, specificallgOPD =9, 75%), of which three participants further

specified emphysemandpulmonary fibrosisr=3, 25%).
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Table 11. Participant/patient characteristics=(2)

Pseudonym Age Gender No. of Diagnosis (seHreported)

(years) completed PR

programmes

Charlotte 82 F 1 Pulmonary Fibrosis
John 76 M 2 COPD (Emphysema)
Edward 74 M 1 COPD
Gary 83 M 1 Pulmonary Fibrosis
Simon 69 M 1 COPD
Iris 75 F 1 COPD
Tommy 73 M 3 COPD
Margaret 81 F 1 Pulmonary Fibrosis
David 67 M 2 COPD
Gillian 68 F 1 COPD
George 66 M 1 COPD (Emphysema)
Trevor 74 M 4 COPD (Emphysema)

M=74 Male =8 1=8(66.7%) COPD =9 (75%)

(SD=5.8)  (66.7%) 2 =2 (16.7%) Emphysema = 3 (33.3%
Range= Female =4 3 =1 (8.3%) Pulmonary Fibrosis = 3

66- 83 (33.3%) 4=1(8.35) (25%)

4. 3 h2 mes

Si x themes were const Uudcdredt alrudiimg &rmhe mpe
strength Streanaqt mgi,s 2i) mpor t @snetf uflonre sdsa ial nyd fruenl ce
strength aSSsaddsmemptpord) and exer chsyehbaoci at
benefits oExeRR, seandadbéeprence and chall enges
degi bed in detail alongside selected excerpt

of each theméealrze outl i ned in
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Table 12. Summary of patient interview themes

Theme

1. Understanding and
perceptions of strengtt
training

2. Strength is important
for daily function

3. Usefulness and
relevance of sength
assessment

4. Staff support and
exercise facilitation
(during PR)

5. Psychosocigbenefits
of PR: #fAit
about your body
strengt h,
mi nd as we

6. Exercise adherence
and challenges (after
PR)

Description

This theme demonstrates that participants have a basic

understanding of Sile.,to build and strengthen muscles, bl
also show elements of misunderstanding. It provides insig
into their views and percépns regarding ST, specifically th
perceived association with

This theme outlines the importance of daily function.
Participants acknowledge and describe the benefit of ST,
which primarily focus on the consequences of improved
strengthi.e., their ability to carry out daily activities.

This theme discusses the mixed views and opinions regar
the use of a SA. Some participants think it would be usefu
due to perceived advantageg.,tracking improvement,

prescribing individualised exercise, and motivation. Where
others feel it would not be relevant and meaningful to then

This theme outlines the support participants receive from
staff, and how this helps facilitate exercise during PR.
Participantslescribe these support methods, which include
supervision, demonstration, and exercise modification.
Although they note this support and guidance can be restr
by limited time and large class capacity, resulting in relian:
on their peers.

This theme outlines the psychological and social benefits
gained from PR. Although PR provides physical benefits,
there are additional advantages which participanfghasise
as having a positive impact.

This theme outlines adherence to exercise after leaving P
and the potential challenges faced. PR offers many benefi
e.g.,structured exercise, motivation, aswpport. However,
once participants leave the programme this help ceases,
meaning many face the challenge of exercising independe
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4. Fh&me 1. Understanding and Percepti

This shewwrat participants have a kdsioc un
evidence of wsdamdniesrcsanacnedpitnigons. Participant
strengthens the bodyds muscl ese,. daugrsbdceil dtsi)n go
wor king agai-astc oammoes idetsatmd pttii oo folii BFgswaer fih
when participasnndme tdd Kcraibboeuti tSTusi nvge idgi hftf er «

t r aionmuisgc | e Ot rredsi insi thagnoc,e & erdagfihtd nlgi

AWell, really dumbbells and stuff | i ke 1t
muscle. o (George)

Astrength training is musc-lwhatraining a
el se can | say? Or pulling things and t|
yours,l end your thighs, and the muscl es

day. (Margaret)

However, there is evidence of misunderst a
exercise with aerobic exercise. As shown Db
strengthening to some extent, as wel |l as Ed
machine could help muscle strength as it is

participants may think thi 9, casnaaéri mkeisc maxe rs

the Il egs to some degree, especially if the i
A We | | t he weights wegolwadk,notwhdrhe ywere | v 2
l'ittle dumbbell s, various weight . .. So,
youbrg thifngs.-upwe, hagcbi pgps ahdomhe pus
the wall é Things |li ke that | <call stren

all strengthening, arendét they?0 (Charl
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A We | | I suppose it relates to |ike weig
preesand al so, obviously, what do they

set that at a cert-gemahspebdté@dnadhotwelefoe
anyway, up to those sort of exercises. o
Findings also reveal negati ve @gredcepér on
evidencing further misunderstanding. Some paeé

antdhat exercise with the purpose of gaining
setting, dtoreregtahnpttd@dsnnd inlge when you see the
(Gafmynw)is view could be a result of thinking S
equi pment or specialised facilities. Consequ
a gym i s nmgott hegmevtohuil d or coul ds ayifiin@gms mnetmomrs
for going down the ymomangdr ohi dgs a&mkexphan

highlighting potential generational ardatcul t

ST was not typically carried out in their yo

in a pur povaesf nlots entetciersgsari ly the nor m. l nst

pl aying sports, recreational activities, wor

tdbay, where there is a preval ent e xheer cuissee oafn
gy ms .

A | dondt go +tboe caa ugsyem |b edcoanuds e Youdre yol

have a different mid4n0d s e5t0 tyoe asrtsu fafg.o,l ,w hye

was a bit younger, |l ot younger, we di dr

gym, you wexwrsteal Wwerclkause | played sport

dream of going to a gym. But thatods bec

|l dondédt know, 20 years | suppose. o0 (Sim

Anot her perception is the association bet

i perceiyedn¢ hpaehalg of itto t he gym, who are | i kel

andr@dag$dbmon)wHhHiewwhkeliss not something they woul
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and Simon compare the gym witdméRags sttlads e gp @r
by patients at PR. To t hem, PR exercises are
therefore they are deemed easier and | ess st

setting and associeatted dexernci ageasandn puwitti @mlt

AThese are all old peoples oneds, right
row. They were the ones with the bands,
Yeah, theydére not what you would find p
AOnly that 1 tos dietsdsg nneodt fsotrr epneuoopul se. wLhi ok
go to a gym, which you probably do at vy
around doing c¢crazy things. To me that
woul dndét be able to do it.o (Simon)

Thi s tdvesnmeparht i ci pants havei .aeaob,asuiicd dunsderre
and mustcaleg3o dwitdences some misunderstanding
parti bapenmegati ve perceptions of ST, such
younger fitter people who -avthé ckexerscinsoitngs otr

participants would want to do, nor something

4. Yheme 2. Strength is Important for

This theme showsoghasep8fTftaonsdphavsngestre
primarily due to the i mprovements and benef.i
and commentbaosne ds terxeenrgctihses | mproving their m

being $towewvgey emphasi se and describe this i

and performance of routine daily activities
carrying shopping. Particularl vy, how strengt
offers them and allows them to do. So, al t he

consequences of this Iin relation to better d
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AQuite a bit [important] because of | i ft
housework, mendgegtiang ap i f you have to
and off a chair and your | egs and that.
because i1itos |Ii ke anything else i f you d:t¢

il 6d never reallyunhought walmout oi tt hlpefcd rae

actually realised that they [strength ex
my mum, I have to |ift her out from the
and stuff | ike that. | fédelngkdmmi Kter a maer
(Gillian).

George and Margaret stress the importance

become realbgdgbamjonjetori rmasthead to have enoug

datyday | i ves. Str enxgtelssi,s brudt hraeve chegd einrough s
Al 6m 66, |l 6m not there to run the Ol ympi
easier to exist day by day, to carry on
want to do. So my ai mwawashot bttobleetarbod
was and to be able to do more than | was
Al mean we dondét want these bodybuil der

of strength that you can open a jar that
your shampgi mgti,nand you can pick things
about the house. 0 (Margaret)

George provides further insight, emphasis
and meaningful to this patient gpoepxutlraetmeo nwe iTi
but instead seeing I mprovement i n relation

di fference t®. gtheendi d@aifliyomiaeshair or wal ki
the goal bei ng maxi muino nsatlr esntgrtehn,g tahi mmanyg bfeo rm

rel evant .

George: ifSee, webre talking about peopl e
or struggle to get up fro
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i mproved, t hat 6s whHambmatteb®, foot bBbbwve

head, i1itodés a different goal
I nterviewer: So it has to have meaning
nor mal day to day function?
George: It does, yeah. Thatdés what és i mg

I woul d tdhibnek fiotr wwouslt of the people the
there to get built up into a huge bodybu

This is supported further by participants
but describing themlinesheTbenyt epxovofdet e&iamp
where they could do mor e, or eaway koug spet
stairs, mowing the | awn, hoovering etc. Agai

in their s$srehgsbh, pattiseiempmants do not refer

i mprovement, in terms of direct or specific

weight or number of repetitions. Nor odro t hey
the exercise programme they completed. For s
progress and i mprovements are wunlikely to be
activities. |l nstead f odws emdday nlde tml da aead kon my
e. ghcrseaseei ght l' i fted or duration running.

typicall y®o0 dyeerarasd)ulwist ( a respiratoryocondi

day tasks chall engivregne nTthse raerfeo rlei,k etl hye steo ibnepr
they can positively 1impact and transform th
heavier shopping, hoover for | onger, then th

shows fabctiogalis I mpbrtantmeaoni pgftuknasd r el

Al't did get me strongereée Well, going int«
easieré | didnét have to get a hold of t
have to yankamg,sel fcapl d hkeo i-andasier. So

wal ki ng | could walk further. Yeah, it me



204

I can carry shopping now, bits of heavier

are awkwhaorwd ealnsde can | putf uirtt helr,camdwalhla
yes, | do feel strongero (Margaret)

AThi ngs are easier |l i ke getting up the s
easier. Just gener al stuff, you know, I
| arge garden, I c uttartthien gg rtaos ss.t rNiogwg, | el dwoe
physically struggle not just breathing,
therebés a | ot of things it helps. 0 (Edwai

This theme shows participants do see stre

to the itmsprtolveeymeemxperience in their daily fL
strength or extravagant muscles, but instead
required of them in everyday | ife. tPamigitdi p
after PR but describe them in reference to f
4. S h®eme 3. Useful ness and Rel evance o0

This theme demonstrates mixed views and o
PR and i¢s Mestvpactici pants show interest i

Tommy shgdnhi k@ tamds &é momatst gbobdgi deawoubd b

t hoa.t One SAceoauslodn be usef ul is for informing
changed, and hopefully i mproved, over the co
it 6d be handy, yes, to know the muscl e
handy with the muswd estarse wetylbain wthlkeda m ear
wonoét weaken them obviously, but just tc

are doing.o0o (lris)

Al suppose there might be a way of test
mu s t be better, mustnét thetyreBuit i f yoc
would be good. 6 (Charlotte)
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Participants note other perceived benef i

exercising and encouraging them to work hard

mpr ovement fromend, cltihreincalt acsosudsdsnmprovi de

programme is effective, and that the exercis
Al think it would encourage people to co
(John)
Aiwe | | t hati fwotuh edy gweetrtel & obisteeofa dn 1 mpr o
written down or shown, that would gee t
they would try a |ittle bit harder, rea
Aiwe | | , you know then that youbve done

[l aughs] .o (lris)

Margarng@thswe he advantages and disadvantag

i mpact patient motivati on, both positively a
as t provides patients with somet hiwhg ctho st
i mprovement i s measured against. Yet, this ¢
i mpr ovement could demotivat e. | f a patient
c | ical assessment does nlhhe diiscour @agi SPpPppoO
At hat would be interesting, before and .
advantage and sometimes it can be to a
peopl ebs thoughts on that. Some peopl e
t heydve got thitghheeyr htahveen-gwhuat kep &y el not
donot-it bs nki ke everything, youdbve got t
know what | mean? Because some people g
well, I 6m not doing any goodofl dm goi ng
ito. But , on the other hand | do thin

actually. o (Margaret)
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Anot her perc®Aved bbeepbtenti al for exer
could help tailor and customise the exerci:
exercising. Patients are attending PR for th

coul d etseclrp bper t he correct weight and/ or resi
their ability to obtain the best results. Ed

when first joining a gym, and ho®R.this coul d

fiobviously i f youdbre being |l azy and you
not testing you, is it? 1 6m not saying
because youdve consciously gone there t

iwel | , at the ggmsgtthat wher YYeenfirst |
you an assessment, they took you on a
sensors on you and it tells -them what
yeah, I think every individual shoul d
themwdteover doing it basically and they
if it was assessed on that sort of basi

dondédt you?0 (Edward)

Despite these positive perspectives, some
Georgeewasked if SA would be wuseful, t hey
especially for people in their age group. T
knowing the outcome is not necessassddy ashboanee

i Mheme 2 O6Strength Fiunclt mpan)2 4 npptagk omwh Bainky t h

priority of functional strength and being pl
l'iving. Therefore, knowing how strong their
be useful or meaningful to them.

Al nterviewdi nkDotywoul d be wuseful t o kr

strength had change from beginning to e
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Gillian: I think t o-aas cyeorut agient doelgdreere ,y d
muscles do decrease anyway, dondét they?
it woul dred6tmuhcahv ed iniafder ence to me. o ( Gi ||

ANo, Il would tARIi nwedmorymo&nkddealpkieng ab
tal king about my age group, It woul dnbo
youodre after is to be able to do stuff
real | ynurcdt ionfportance in that way, i fooy .
Like a youngster would want to know the
dondét really care, Il want to be able to
di fferent, the aims are a bit different

Bot h participants conti nwal Kion g i tsstadst si( 1SAW’

t htahiisgmmod exampl e of a wuseful assessment . TI

meani ngf ul and relevant, as it i1s a familiar
Al'tdés the mobility part that | needed,
it, but | found the walking, the Dbleep
Al t hought it [walking test] -was a good
wel | me | me an, | 6mheé6 Ol yonmi ocet 1 Benxr € hE
see i f | can make it easier to exist da
|l i ke doing and what | want to do. So my
it was to be better than | was and to b
and wiah&ing test i s probably the best ga

This theme provides some insight into participant views regarding the usefulness and
relevance of SA in PR. Advantages are stated, such as helping track improvement,
individually prescribing exerse, and aiding patient motivation. However, limitations are
also noted, stating awareness of strength metrics is not necessarily relevant or meaningful, as
well as knowing changes in muscle strength could be detrimental if patients have not

improved as meh as they thought they had.
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4. Fheme 4. Staff Support and Exerci se

Participants outline the support they re
from staff, and how this hel ps afiascei IPIRt asttea fé)
work they do and the halgr adhdypiadlfl & earng)a katngdo ofd
j @b ( Gary) . They express how hel pful staff a
relationship BMERWe gud rptraitci Erndv amdcommar enal PR

doca,orsuggesting the care and rapport shown

A | mean they are hel pful and not onl vy
somet hing or was worryingumé me adoyt hin
people in general or the rest of the cl
mean nothing was too much trouble for t
for you if necessary. I mean you coul dn

(Margaret)

Altés nitcleatt osd&kmeobwvo dyds there that care

know what I me an . When you just go to
another patient, arendét you? And they t
that, and they have a good Iriapport shal

going.o0 (Trevor)

Participants positively discuss the suppo
describing the methods used by staff to assi
supervision and ehxoew cs tsaef fs ecsvse rosnese. tThheey desc
checking on patients, making sure the exerci
wel | as ensuring patients understand what
demonstratiadn oaand Paxgdlian pants explain that s
them how to do the exercises, along with exp

incorrectly.
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A We | | t hey wal k around and talk to peorg
makisnuge that everybody knew what they v
know what they were doing they would sh
was very goodo (Tommy)

Aithey show you how to do them, sheol | d
do it, and t hewr oinfg yshwedrld doinreg aintd t el
show you. They were pretty good. o (Trev

Participants explainihow tinhe sreaeCéod Gp lad
aexerarmedi fied and tailored to fit helep i nd
patients work around theissbéawhhegsahesspad
participate in each exercise regardless of t

Ai f you couldnét do the exercise that
t heydbdantdr modi fy it round, so theydd fi.
You did the exercise but, i n another w;
Nobody was, what | <call, left outeée they
way that they could do ddul dandlo whte,n itthe
was a breakthrough for them. o6 (Margaret

One aspect of staff support that parti ci
exer gsitsafnfg di d not push them. Exercise-was ni
regul at edat i emhter ecpul d go at their own pace
| oad/ resistance. However, this does question
iis it to prescribe effective intensiiptainetss or
understood i f they could not ac@emdphéeteaknngxae
rests was approprsiupeepwaiSstearftfs wenmrd ttd eares uroe

safely, not forcing themsto exercise to unre

ABut the point i1is, what shal/l I say, yol
no, how -1y gadWw, clan do it at your own s,
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things yoursel f. I f you feel a bit out
or take & brtsomeahreg. o (lris)

AThey dondét push you, you can go and pi
and pick your own one, you can pick wha
small one or a | arge one, whatever suit.
i f uynoduer st and what I mean. 0 (George)

Al t hough participants describe the essent
sessions, they note this can be negatively
capacity, and staffthumbéeadsCpasegnestIty r ¢
and guidance. Participants describe how the!
particularly from those who have been part.i

service ugpedbgaammeél apgroach for referrals,

resulting in staff primarily focusing their
in this theme, exercise support from staff
Theared, not receiving sufficient guidance an:
a negative impact on i mprovement and PR outc

Every new person that comes just watch
hey join in and thagdéanidt ththathdwadg th
hing why they didnot because they wer
eople, so | donét suppose they had the

T — T I

Let 6s put it thos wayl d yobavegodome wit
ui dance when you fowsthagnthink Shew ¢ |
e done, because you walk in and you se
ay heel raises and you just | ook to yo
nd if youbve got one of these that wa:
nteresteadcial t®ide, you didndt really f
roperlyé You |l ooked | eft or right and

T T 92 0 TQ

AThat 6s an awkward one to say because r
what other people were doing€@pTheydd [ s
occasionally. Let s face it they canbot
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only had one, becauwse sehaev-satsisdrinmggwo or
ot her peopl e out to join the assessmen
assessments where they could. o (Margare

Anot her influential factor participants n
sessi @mag ttihceu tpweleynl ack of equi pment avail abl e
machines, and gener al gym apparatde.t Adiery e

with the equipment o h@aTrehnhery)dreamad| owedgnios e
deepndent on the facilisTlesylheooshi ndhathe hRRI @arcc

could be a consequRanrctei doofp & oi tnsi nt eecde sfsuanrdiilnyg .e m

mai n | iorhihteateixeemr ci ski ghbsgbavar pabbsiméeé si mpl i ca
AwWell, we doné6ét use a | ot of equi pment,
We | | Il mean itdéds us wusing our arms and
you donwdl Ineyeadu mi ght need a chair occa
But It metatss not what | call equipment,
ball or something |ike that equipment . I
t han what they can because of their han
and that, | donodét kegw.cblumdamobébtunkresw wh e
they could gnoimg gome seadsy . But then ag
to remember t hat itdés all got to be c

(Margaret)

Al dondt think there were too many real
youbdtgatnormal gym where youdd have th
things | ike that, you know the bench pi

that sort of thing, because they didnbot
sort of thingsé they [Hombpet bs? amdglal
kil os. o0 (Edward)

This theme outlines how staff support patients and help facilitate exdtisg PR.
Participants describe helpful methods carried out by staff to achieve this, such as supervision,
demonstration, correction, and modification. Unfortunately, participants note that this support

and guidance can be restricted by limited time and lasgs dapacity, resulting in reliance
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on their peers. If consistent support fref@Psis not provided, then it could have a negative

impact on improvement and PR outcomes.

4. S hEeme 5. Psychosoci al Benefits of P

strengdbh, about the mind as well 0

Thi s t heme describes t he psychol ogi cal
emphasising advantages are not solely physi.
and complimented PR, desctibiengxpleeienerejsoyim
completing the programme. One main benefit
aspect. The majority whescchrtipbeeneRaR aosp pao rstoucniiatly
with other peoplte ivwha essh aarned seixmielrd re nacte s . E m|
just being about the exercise and the physic
The programme tohfatengsapatetéenng toget her, al

recei vret sfupopnro one anot her.

Al't definitely isnét al/l about the exer
but when it comes t oofmialilngdiwiiftehr epneto pklie
men and women. I dondét know, it just fe
was reahleypw s$adeft it because | had to
(Gillian)

Alf youdbre reclusive or i f youdve got a
you go out, ités very difficult to mix,
I mean you tend aso ah agvreo uap fwehwo furnideenrdsst a
problems you have, but when | went to t
people there with the same probl ems, S
eventé | tobés about feeling not isolated
see othereyazopley twhe hsame i ssues, and i

event and that in itself is a big help.
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Further mor es,t appaendt it hiepamwtes e abl e to | augh
staff, making PR a fun experienchkel Gedr gemde
even the hardespanfi expactiisescri Rhed eFaROidsy bei
who are allcarmi ng amdesithpporti ng each other

Al think the whol e t hitnhgi nnga swagso orde,a | Il yt |
goodé everybody was friendly, everybody
I i ke. The women t hat wer e runni ng it
everything was done withhaartad &dmadgh, :
brilliant to doénjitbgalwhel el tmeag waen t
that were hard I|ike squats and stuff |
person my age is hard wor k. But even th
fun. o0 (George)

Partici pasceghoakedP®R facilitat eadd ef rcioennndeschtii pc
with others attending the sessions, with so
programme durati on.

AWel |l we stild/l keep in touch now, so we
how it makes you feel, ugbs] aatctalal y yf ece
got | ots of friends. o (Gillian)

A | found it an incredibly social event
enough. | mean many of those people | s
benefits in both directeinoug,h admodv I cal
i mportant that s, the soci al side of

(George)

Anot her benefi't i's the positive i mpact f
wel | bei ng. Participants describe howhBR i mp
were happier and felt generally better in th
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Al 6m happier, much happier than | was.

and going there has opened the door. o (
Al was more confiodénstaywduubnswrpaoghs$oasn
feel good, thatés how | felt anywayée |

explain it really. |l just felt good, I

only word | can use. o (lris)

A | arge contri btutei ssmocticalt hing elrearce fi iotn iasn dt
can feel i sol at ed, but PR breaks this seclus
out of the house. An opportunity to meet new
woul d notnoftorom.| yYPRffers physical benefits,

patients the opportunity to converse with ot

may be |l acking in their daily |lives.

ABecause | 6m on my oawn nhge rteo, ble fadbu ned tiot
to people and hold a conversation abou
t here. See the thing is, itéds not just

the mind as well, isndét it? Because som
homes andeyuntlaelsks ttoh people then youbre
coherent and not be able to get on with
ASo the overall experience of it was a
it here were people that had tmo confiden
were very shy, that hide in the corner,

a few weeks, which to me is one of t h

extremely good from that point of view,
if youdre going e€op frgmta mhkei thl ngsi bt
if you can be happy doing it, youbre ha
happening. o0 (George)

This them&@Rshewsef i ts and positively i mpac

but also psychologically and socially. PR i

patients with an opportunity to socialise a
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simrl health conditions. It is a place where

and provide peer support throughout the proc

4. h& me 6. Exercise Adherence and Chal

This theme discusses aadvhiergenPR, tandkxehe

chall enges faced.t RPrnemeecispagrt svast athe @amelay t c

t he ctoaiught fime that | need Toonmiyd ada nlidoihmaot € e
mor €bris). Some odutthleR i beerca@irsegs ngt home, h o
adherence seems to vary, with | imited detail
number of exercises, frequency, dsuw had ti hoenr, i
participanssngreféreti vely once they | eave F
Al do it every morning now, | do wall p |
do 200 a day. And then while I 6m sittin
and |l egs about. o (Gary)
Al was doi ng sat rleintgttlhe elxietr cafsetshe n my ¢
Not very oftené So | could do most of t

and the sit ups and the bicep presses
that. And the walking up and down the g

Al t hough sp asrhtoiwc iapnaanrteness of continued ex
achieving this is down to them and the indiyv
sheet used within the sessions and to carry
conti nued supportcompyenBaomriogiraanmtes seem t o

mat-o#fact reasnnwehrat el se can they be offered.

AThey give you a | ist-larke tslbeme a@eskrwyou
mao ni ng when you get up, but itdéds wup to



216

noté they do ask you to carry on with

|l ei sure at hombdeythak yypetof dext hat. E
el se they can do repaltloy,t hes itrmhdeirwi?dd alésa
bit to help themselves, I should have t

AOnce youbdve finisyweddreoudive fonyshed
devices. | dondot remember them giving m

Consequently, some € oaufntde ra dfhR rd magl Iteon geixrey

a benefit of the PR programme is the structu
accountability. Attending sessions twice a Ww
reason t o teaxteerdc iasleoveAs osnce patients | eave F

need to find their-r own motivation to continu
the PR sessions to exercise. Therefor e, onc

adherence is more challenging.

Al | ooked forward to that twice a week,
t hat gets you up and going and things |
then you come home you think 6édoh no, I

( Tommy)

A | mean | t horoughly enjoyed being up
could because it not only gets you out,
sitting at home you can get a bit, or

moving about at yyoouur goewn ap abciet a nadz yt hyaotu,
(Margaret)

Anot her challenge is the switch from grou
express a preference for exercising in a gro
Edwar d and Inrgi st hbeeleoxwer chiasvei sheet from the [
prompt adherence when a key motivatfTbemes5t he
OPsychosocdfalPBRijefagaribéwcefpiant §r om -bbaesiendg i r

programme because they ,cawhimoaxheirica tsien gv.i t hhiod |
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a potenti al chall enger f ®R, e®msr cnasney godah & reennt
accustomed to exercising i-bhbasbdsespeci $ecme
only experience. Theramndriendepempadieasgye t oo wlud o

as the peer s upipcohr twaasn do fgfuei rdeadn chea swhnow cease.

ABut she said youbve got the exercise s
to be honwédeni yossdomer evi th ot her peopl e
sort of carry on with it basically. | 6v
you e in a group it does help to energ
saying [laughs]. o6 (Edward)

ANot that |1 o6ve done it while |1 6ve been
ti mes, but | think when youdbre with a g
day | t hoeghty must start doing this
paperwork here of the exercises that I
because everybody was doing it and ever

when youdre at home on your own you | us

Some partiatiepgnastempted to find an alter
PR. Somet hing which was similar to the PR ¢

However, Il ris and Margaret stated options we

AThey wer e at rkyeiermpg ftia fcilmds for us girls
and we were sort of |l ooking into ité Th
can actwually go to after the rehab. But
| ook for wus and | et us khows)but they d

=]

Therebs few and far bet ween that speci
Mar garet)

~—

PR offers mbot i péaeiuecehnh safsi tss ructure, moti v
fun, and-makiorygneintt a desirabl e exercise envi

participants said they wished PR was continu
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on a peasmasenMabgaret offers a solution of s

for those who compl ete PR, exadrtergoduigehg mwiglhlt i m

be feasible for all patients.
A | really | ooked forwaodw towthbhht |l exeuti
keep 1t up all the ti me. |l wish | coul d

it that way.o (Tommy)

Athe only way I think anything would v
progressive class after to go toé sligh
respect, or the same if necessary. Just

to because | mean | know 1 d6m not the on

|l 6ve met wup there, webve all got our | it
webd | i ke to cafrary iotn, amut wtelbedn playdondt

ot her people would feel about it. o (Mar
However, it is not possibpartocaphend BRC(
they are invited back and given the ewerortur

descriptions of this seem to suggestf es mme
contingency plan. I n other words, if they do

taught within the course, ittheyf htahveey awniosthh.er

ABecause you do it at the school [ PR] ,
down to you to either continue it or nc¢
month time youbre eligible again, so yo

do it agaihi-kBoj ged yde course every ye
to do it.o (George)

Al nterviewer : So has completing the pu
taught you anything at all ?

Gillian: Yeah, wait to get an invitatio
ABecause you can go back next year, or
and you can do the class all over again

exercised, so | actually feel |l 6ve det e
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where | 6ve given um oomplaetke layn,d [térny gaogi:
(Gillian)

This theme shows that participants do <co

extent. However, they describe challenges f a
many benefits, suaxrh, asnd tsgwpxpgarrte,, wioitdh adan
more accessible for patients. However, when
support reasletsing in many finding independen

4 BI sScUSSi on

4. ®ullmmary of Findings

This study provided, to the best of the
investigation of SA and ST in PR, from the
intervention. Il n summary, parti ci, parntts tdemcer
evidence of pamdinmiescomanaptnigons, such as ass
and younger Frthermokeygpr psrceived benefit of
strength was on daily f prmanttisormed dd i aac thii \giht ir e
SAt her emiweerde vi ews and opinions about its wuse
t he advantages, whereas others felt it was n

emphasis st afgorstugpmtorfta caisl iathatioor of exerci se

guidance can be restricted by I imited ti me a
were reported, particul arly peer supphoartt as
the psychol ogi cal and soci al advantages of F
Lastl vy, challenges to exercise adherence and

di fficulties with independedtseperci seoonaee
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These findings emphasise the i mportance o
and understanding, as wel | as the need for
patients can succeehdange smacdeassesihiuit baefh atvh eiurnr
particul ar, these should be considered when

patients during PR, as well as when and how

4. dhz2me 1. UndeRertaenti ingn sanadf Strength

Participants demonstrate a basic under st s
and strengthening muscl es, bsantdhersecoeceptl
These fsihrotdh amatgsunder stegppndiomg dnd&kepdrhese coul

wi t hin tphoipsulpaattiibeonNta mdr @ R)@touenhdat super vi sed e X

training programme i n a commusnaittiysf@ymi bad a
experiences among 1 m@&i wiydruad msviwiotntme@OP I r o mc
nor mal ity and eiimstsioloieemdtiooaerf iekemeci si ng at a
rehabi R il)BHaweowe r |, ME4)B e uemtd LIOPD patieamts pa
similar structured cornenpuonritteyd efxeeerlciinsges porfo girnal

unsafe whemxehavisreplthdaughmparticipants prai
exercise pr oguratmrees woky ,aildvol ving a UK cohor
ST in a gym environment was perceived to be
a wel | as ST requiring more (80 ITh e sken ocwol netdrga
views could be the result of differing exper
environment, as peoplebdbs views after a ST or

never experienced it before.
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Mi sunder sndanmde gpagtsi vae vi ews of ST have al
udi es, compar ablheeyr eavi thho COPDPr osadenteard s a
monstrating misconceptSiToes e(fatus8)d iim a cecdu raaw
owl @®ge aedatni ve2 D& |IThed sconcept agfeiwaeampass

ported i n ,a vpheiecopH db hen gsa guednye n t of ol der a

derstanding of ST r e 8hmemids tidmmasye gt o lhd enr t:

a group requi rhingh tpeeofdfiedcntti so neé xferoa mSefelh ea m d
nsequentl vy, this could be a barrier to ST
i sconcegtowinng @t cha rd ciarl d wi tagthlyysviiceedds ab ol i t

i nforcingt hteree iicseaa tnheaetd t o avoid ST. | f
i sconception, then the presentekef, @@ hr on
hance this megateipte i si €w.mpiktrhaab | per etsoe ntth es true

me participants viewing ST and o6the gymbé a
erall, this could demonatas gt & emhast it hieyye @M «

t only demonstrated in patient popul ations

A proposedSTaiod wndewasntdnmdii ngonceptions i s
ucation by increasing awareness, knowl edg
ssaging about ST and exercise throughout F
oounte behe$ST and exercise, and practical st
rough phy4s6.d aPAr aaccttiitviiotnyer s pl ay a vital ro
d influencers in this scenario, demystify
ar andb @amxeirectiyse @R8)Fadeémemtontri bution of I
arning is reported-masagein@nthaenrx efiovre dp ahte ae

ntesffi exer ci se ar eascofmmmoinll iyt arteoprosr teefd exer ci
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COP@1,23138246)1 as well as i nftoor nmantciroena saen du neddeur cs
healt hshewfed ¢ bgsh f aitc al a2t 1)8v iCtoyn saefqtueern tAH R/, it
t hat educational content explains the benef.i
ST.

4. hEme 2. Strength is I mportant for

Muscle strength is emphasi sadtbffesntcutdyo npa
and performance of BBeixleyr caicstei vsihtoiuel sd. aTi hme rteof o
with physiological response®8bhr Kesleatricimg hiast
t hat ST can i mprove rAldalnhcand nf wrecotpil cen awi tphe r@
climbing, sitting to g31a81d9 5n3g5, 8 8a8n8)7 aHronwv eevlea v, a
some deence suggests that ST alone may not yi
COPD patients, but i nsAByade!lasc agmbdbaft &8)8 dbternaetf
Unfortunately, there are | arge inconsistenci
results wuncl ear an3d1-Fa,ein8p9a r A wrotnlse rd i rf & & ecaurl a h
investigate the impact of STbenoaptaste emd rsf oprlna

great i mportance on strength for daily funct

Wit hheaatsudy, participants often described
indicatoreponf , i mairarveel arstyrength. Similar fi
i n previous spatdi(Zzdn 1s®2,14b64168PD 06 ShRaeat al
found after a perxoegrrce sssei vper orgersainsnteagaxigedii wind wea|
increases in muscle strength, wi th |1 mproveme
performance,carne,| uldo wnwge hscelld dute Eppkihmdpbraés,

gr andc)hSucdhr einmportance may be placed on dai |
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perform ADL can result i n the | osdqd49%0f aisndep
pati eamsport feeling |ike (@5860daes wellt hasr I

function and a | ack of dnetbepeanddeapW & Glr eaavdil n g

I f daily f una@atiienopo ratnadn tacttd vpatiieessnt s, t hen
and prescribed to reflect t his. When ST i s

benefits andhsrkedwlvianbe dmoawmphapiosmefawli hgnd

functional strengt h. Consequentl vy, increased
could facilitate ST andaedeBRR&ER 2QadAer ehcapn
i ndividual bel i aweas aw |dctdiecnr ears ebdtaev seri o

they are moreilni kéal witiSdisdamgla@&®.2&r@n stehe ot her

it i s Iimportant to highlight that i f patient
i mprovements in sthehartrhi een.d FADrL ,i ndt acroad ,d i |
not elicit direct, meaningful , or expected i

|l eading to reduced (M@ Hy aRolbinn Ka)® ocentdl uaEit erdc ea
systematic reviewxpfogumagi taei vacstutlaesr &
activity foll owing PR in COPD, and report e
i mprovements they are often more engaged o1
recognising i mprosemebhadrwasupéscbéiecadeaunmo
believed that the exercises were not wort hy
i ndi omdt ocrhrsange coul d be a us&fAul Naedckirttihen e sz¢
essentiabgreamaesSanpr R outtcheames maadhni egs udspe

whiicthhi s i nstance i1Is daily function and act.i
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464T heme 3. Useful ness and Rel evance o

Study findings show mixed vrielwsv arnecgea radfi n
Participants per ceiowseovideh ,q we thtei auestetf&ull | y r el e
meani hgfahe $séesiabhgrmusacle strength for COF
and useful , berddvelriiicmerel mplneg scr i pti on of exerc
| oad, i dentification of muscle weakness, i n:
evaluation of 1 nt%32&rRi3dM)de fPlagdti icYy praers s r e

describe similar advamwti ddped hteo adsdiingo8AIl i ma

patient motivation. This is consistent with
more motivated to heed advice, undertake t ec
about 1 mportances dpd@dedeowd example patients

less active when physiotherapists did not pro
act i(w922 yFuture i nvestalgoagiicoanl iinnipoa ctth eo fp sS/A hw
providiinmgpluisédwil ome i mpl ement ation and use i

explained to patients.

Previous research has included patients i
in RBR Bor4€®BBHY3 however patient involvement
commonly dependentH®RsnNY ores@Ba8 chieeiws ohder st
t hat deci sions must be mded.ey.ablaisdeidt ygn raV aialb
ef fi)daoay éxialmPpA i s used then it mu s t be val
consideration for feasibilityPRnctheaidasi ped
Howewédstsudy highlights consideration for p a
out comes can did ferresbatwben @,6GREBD)8d that ieé ot s

consideration is needed for how SA is percei



225

meani ngful to E&8pAse wetphtnsC®®Di m wal ki ng tes
as useful and meaningf ul due to its familiar
be perceivedsawi mbaninghe accompani ment of a
this questions if p &  a& riaec irpeasrutl tr eosfe rlvianmiitoends u
rel evance may not be mopil eememndteed oilorvti @ uBRR d If i IBIA
it i's important to explain why it i's being
servicelnwveaestihgtad i baow patients perdiefifveer,enfte

assessments of strength would be beneficial

4. dheme 4. Staff support and Exercise

I n this study, st af fkeyuphacriBR g ad opeait alff i
exercise. Participants praise practitioners
exercise sessions. These results are consi s
reported thet srugpgpofftbevaf f and the exercise
exercise @n848684-B8MmM294647)5 The pr esiencree pdr tHLCP
instil a sense of safetry,pa(@iadmily windcitev,i d uaulsst
feel eag fearful of being overwhel med by thei
to ask @a@894i Addi ti onal examples of staff st
formul ating measurable and achievabloealgoal s,
providing encouragement , | i stening and ans.
equi pment, and demonstrating professional co
21,2122 B83946@6,4195 Prseviomuuearch has explored e
patients with COPD, reporti rf4g9),6f ema Itihn gcso nocfe rin
per sonal safety reported as a(dbharHowevem, adgu

findings were nottuwudporRedul artéseppoesensupe
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by an instructor or HCP is shown to insti/l i

and | es g2 j5a wSnitaiffg gupRoanhddexenci se training

as a key facilitator for exercise performanc
(21,8241

As emphasis is placed on the facilitatio
sur pritsiintgs te&hlasence is i dentified as a barri

indi vidual € 1Wi9%4h9)7CCGRDni | ar findimgscareentep®
regarding exercise adherence. During PR, par
support can be disrupted nmraldimetarcahyv alsy | i mp
ti me, | arge cl ass caparciicttyed |eoguw isptnaefnft naucntbeest
this |imits the support offered and provided
from ot hewhami gimt snot have the necessary Kkt
suggests thae mpaltiamt sacmodudepdndent on staff
PR aims to -tpeeronmod aéh e roemgchea ntcoa niye ablethhavi our , ‘

exercise as part (0of dheeaker enaniagwel heedngiempaonrdt

utilise the ¢ bhh@@Rrutti vneotr otloe tohfe ext ent o f d
highlights the i mportance of patient educat.
sed¢fffi cacy, and autonomous ability.

One study COPEDt erpersoeEn®P® and guidance by
pati ent motivation converted to autonomous
controlled motivation at t h €4 651t a&Sritmi | vahil yh a
stuadayedstthat for some participants the suppo

confidence in their ability to subsequently
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supérlysHewe®vuecrh, fsi ndi ngs wtehsetsundoyt, rwehfilcehc trees
reliance on staff for exercise support an
herence once dsTuhcihs scuopuplodr thicgehalsieght st &f r ¢

ppaorotvdumeidng exerci se tr aitridegn irmgs adnomerso t
rectly to ST, it emphasises the vittehle rol e
ed for staff to haveetbareeaprdssauppoestotoc
ercise sessions. Future investigations shc
herence andSTaditretre rPanrcgec ampfi ttahlei support of

ogrammes andh caonfbocnuisngon ti wdeependent and a

ga.h@ me 5. Psychosoci al benefits of P

Participants described how PR goes beyor

ychol ogi cal and soci al benefits arst amdl |
pportive role during PR exercise, however
pport received from peers, and its contrib

aining programmes are shooal tot dtmps,ovme ehseu
antitatepyerpati ent comes, such as HRQoL anc
xi ety and@Rde@Qu &lsisti @atnijve studies support S

tients descri bi rsqg cpisnyaeheoal soegdi ccaol n fbi edneenfciet,s ,m

ntrol, know(d®gle® 1-B2,Bd, Andpto7)5 A key factor I
ntribute to i mprovements in psybkRolsogi adl :
d group setting in which PR and exercise
esent study, participants describe the pos

cludes the opportunpegpltedo wieteh tamed 9 amera

iendships, be a part of a collective groufg
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soci al benefits have also been reported in p
of camaradesuppa@amtd settcwal ks can encourage a
atten@2@bmYe Group exercise can motivate pati el
har,dempnd compl ete the22@21 nFuwrgt hperrongoarraemmes u |
fell ow patients, offers an opportunity to sh
each other duri Mp)lex ¢r cmaskee st reaxienricnigse mor e
indigidaabuer feeli)AgBhiods ¢ oncdie dcliommmeerxetfeidin eas s
patients it not only perceived by the patie
ot her stakeholders, who acknowledge its supp

COP@21,31,81994486406)2

Al t hough ndthstsadgr trpedseevaimorisomd®d a negat.i
of group wexercise on parnsecpant y, e mb hr ras
inti mi(@B#MOFn Thi s hi ghlights that group exe
environment of al/l patients, and considerat.
exercise, and ST, with appropriate exercise
sdaa@al support is reported and recognised as &
exercise programmes. Consequently, it is not
continuing exercise once thiesnmen{d@Bibolpsd anc
Similar to stafér supeertsapparfawasi hat di sc
specific exerci sthoened all il t IPRs anldutexreatcheasr ex;
to previous studies which have ex(»2@22d qual
exercise progradgiane ST wh b @pl@Enle@d). 4 dFeur t her res
investigating the impact and r &l @ nofCOPDc ipalt i

woul d be beneftiudipwad st iOphaet @od | whet her ol der ad
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a peer when participating in ST -weels-mpoet |
intervention, compared9BoRe¢bobkeesrkecendi pgelST
did not significamtiltypmpracadpdeetpomoiriaegst bon
gr esgpver 50%) , as wel |l as both groups showi
strength and mobility. Further tghueasha t ati pa&nt
49%00whiceadpotitf f eri ng thieeears sipmdrntewitt h s o me
finding it enabl i ng faulld isaitglgeerss efdi nt chiart g piete r |
mentoring could be beneficial i f offered as

exploring in the future for COPD patients af

4. dhetme 6.e RAderediennce and Chall enges (

A key theme identified are the chall enges
to exercise adherence after PR. The benefits
shown to di ministhr aotved tthmeyghteanod(28 8 0-he i n
50and reported f2ak2 230 tT heexepretroi ceenscee sadher ence
for mai nt an enfiintgs téred biemp P®&®v egmueindtesl i g & s n eednp h
i mportance of exercise adherence beyond pro
encourage patients to continue exer Bigsi ng a
Howevesre,archkh has reported t hat many patient
chall enging, |l eading to many studi @®928il,hbvest.
21-82,47)5 The sptrubdeyatnita t participants were awar
exercising tahfatehre riedsclealultengi ng. Previous re
participants recognise the benefits gained
howeivetrenti on, awareness, and desire does n

change, hinght e-pbbbhawnwgqialk@ & »H1 Pappl2 24 ownd
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women with COPD expressed wanting to exerci

accomplish this because of environmental fac
roles. Therefore, considesatiind6huandi agppadbica
i s essential for develtoeprinn ge xsetrrcaitseeg.i es to pr

As mentioned abovlieheinme t£hDEpdairgsec T & &€2ng2n 501 p a
a key facilitator for exercysemasysstddi asnndr
absence of external support as a Rdr2r20er to
22,3949897 Anbbbetthatetrusture and the expec
set times and activities, therefore when pat
suddenly deprived of this safe and motivatin
into olacmdhalb2itd&6ksThe current studywifimdt hig:
highlighting difficulties faced by participa
programme to provide motivation and account a
opportunities to att eanfdt drocPRaR, ghroowepv eerx esroccmes e
current study expressed difficulty finding
accessing a rehabilitation programmdb@4 show
with ease of access identified as d0n15 mpor't
Avail able opportunities for exercise <classe
timings, persotnaes sprcehéeeredncestandnd fess wit
or joining @Qy&1)g alkardtiheremor e, a particular
transition from group exerci s € 1t3adl,8i0ybd evp ¢ ihd e n
a | ackmootfi vsaetlifon i dentified as a b&rly8il®Or t o ¢
221 It I's understandabl e that many particip:

motivation, supportimaguindgantea drpHoeapbdbemeny
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wever, RtRe ris lae aslhtohrcdar e i ntervention, whic
ol ssmanagel fheir conditionbRidbleuefogecompi
rategies auPRNnmr aqirda mrhed egshoul & dhe wimpl e ren
hel ping successful and continued behavi ou

t, a continued cycle of deterioration and

|t i's 1 mpor taatntalttoh caudychr etshse tphr e s ent stud:
rspectives and experiences of ST in PR, p
strengthening insxeradi sien dtierrentst | ¢yf, thhueir o]
peri enecetlla D Safietci ficity, these findings h
herence, both during and after PR, and th
ceoubld argued that ST is a more complei cate
.g. walking), particularly if an individua

i ch nveml wari ety of exercis@S5 Ahtbosgsghj easa,

alysis examining factors affecting exerci
ul t s r &pporretdeidc ttehdathi gher attendanc(®05bates
is only emphasises the i mportance of explo
rriers aOdSlheaeaa(221 @ tedxrpsl.diree et e f anweteokr s t o
ogressive resistance exercise programme f
pervised and two independent exercise sess
cilitated by em@pteicu etdiroonu,$ comesandelbfoup s
alth and weather factors were major barr
edomi nately wunsupervised, results showed t
r participanésm raakdle decalti nledngwhen group s

nitorHGR WwWys arem@OvS&Sthea@elin@dd ot b §rless
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21)6 health and weather barriers were not ide

often report It i s harder to maintain progr

once supervision@Bs no |l onger provided
Despite a |l ack of |l iterature in COPD p«

perspectives and expedrweelnlciensg ddfl7-@B)I0 irare pa a s n

findings which are consistent with the pres

di scussed. Similarly, psychol ogi cal and soc
exampéer encosuocaigeelmebnotnds, knowl edge acqui si t
enhanced wel l being, .anWhepreanisé £s5iso niadeedns u h p e
affordability, environment al factor s, heal
mi sconc@p88)®nksurther investigation into COPD
and adherence to ST is needed, which could h
ST interventions, and its inclusion and deli

A common strratvemgtyi camndstiundtieed i s the i mpl

exercise pr od2la8mnedss Opof tAe-anre® Ry si s conducted b

et (228 ound supervi smadg afXxdrci PR ppepgramd t o b

usual care in the medieum.t Rkrem,ul i 8t sihhotweidn etxle
presersviexdnt bs, but this bearefl2 nmwvarst motanmditnl
significant i mprovement in HRQolL. It coul d |

mai ntenance programmest hesnnéoatltyentpansi @bcaoel
supervisi omdfygpdioapilytl atthoer ss,t rauct ur e of exerci s
This may not be 4d4e@estmai mabltdeise tme erorgti on:

| nsiteheed adbebhibonobahgt stfraceg tmeasn asgéelante n-t and



233

regulmatyi ddre beneficial, such apr ebdielamiiagd mo
practical@adppbOcaPabwinent s shouwled shanai agbasi
exercise, particularly ST, i Bs ipmmlgy atmanleldi, n g r
do the exercise or patients copying others
why many r el ydgomutphdogstmlaeagt doenot have t he a
or motivation to exercisn@aniageaeaneandenrtulcya.t i o nn
have been published and are now offered as <c
Aiving weldb 0@nBPACEP D oo O)COPBese programmes
to have good attendance rates and | ead to si
exercisebcB&Pacihgrefor e, the addition of S p

content -mandgmesim|l §trategies could help facildi

particularly if used in conjunction with an
duration of a PR programme should be wutilis
behavhange cprocess, such as providing tailoa
messaging, mamagkimegnt sealkfi |l |l s,-sapdorapipVei agum

461 Patients should | eave PR ueqgwispdad Inwiet ha nt
adhtoeexerci steefammd hTutl ohnagr i ng to rely solely

and presence of others.

4. ®t8 engths and Limitations

The strengths of t his study i nclaundde t he
exper oeMmBlesSsand exerci sgdei heRRsewknhertdge, [
the first qualitative investigation in this
of patient understanding and perceptilotnsg!l am

d e mo n stt hceh & & $ peantgi eanctes avdhheerr i ng t o e xtehteaicke of pa
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aut onomounsa naangde mseentf ski |l |l s. These are i mport e
del i vered, and prescribed to patientnst,edas we
Thi s asctkundoywl edges the i mportance of patient i

Patients are the stakeholders who attend and

and inforimat@al omcal eut hdaetl iivse rperdo vtiod etdh eamm. d
There are some | imitations to the study I
purposefully sampled from a | ocal PR service

patient experiences icnl isnercvailc epsr adcue cteo VPaarrita
appropriate as they had successfully compl et
STand had a history of assessing muscle stre
it became apcpiapraenntts thhaadt Ipiamittied experience o

and so were unable to draw from direct exper

abouhtei r gener al perspectives and views of t
is a | ack of SA uséeéhanéepent $ nasas ePSRs isnegr v actei e
Furthermore, it is important to highlight th
enough data to allow for usabkeeextdeatt §i ed
transcript, but answers were short taemdhdracki
parptantis extracts used. This interview is di
(pagyyy6. i 6t al so i mportant to address that al
specifically, not al l participants in this s
chronicyr @d mierasteorpul monary fibrosis. Howe v e

similar (eb o0 wiytsipnPR abei ngnrdedietratalle cfran elv ot
sarnle4l The study inclusion crBuecegoipteyfidec

a PR programme, as 1t was Pcroenvc eorunse dr ewsietahr cthh
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al so explored and r,epvetedcenpgedi andesepnfePt

condi(15218%7,87,47)7

I nitially, the intervi etwfsa onvee,r eh aqgwod megr t dou
Covi® pandemic and mpestmpieactsioonnsacpl acdeadvamsre nd |
submitted changing the met hod of conductio
convenience for both parties, ivter daés cakbsmi
establishing enhanced rapporlnfmrretlayn atttoe cthhnei c
i ssues were experienced within saodmerafpttiben t
conversation, due to stopping and starting.
the aQ@®vipandemic, with4bnmenvhews$ ataki nGhpbart
took place at the height of the pandemic wh
possible that responses were influenced by
could be presert . fullLagdgtrlam,sptaoervrapgur 6 member
val i dawadas omdt conduc4 3843 nJ ushtiisf isctautdyon f or t

Chapterld7. (page

4. ®&tudy I mplications and Research Rec

This study has a number of implications f
has identified factors of influence that wil
SA in PR, hel ping to direct fwowofurnetreyvealtdclo,
the application in PR programmes. It has emj
PR, not just the acquisition of knowl edge, b

behaviour. Future revedro@mesnhowindl fi onpus to o ft
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resources, and messaging throuagahtoiuotn POR, sptaart

recommended totbaei limpatré¢é ankbiesptiaeed on t hei

Furt hetr moirghl digyihttisvd ha&eng negative i mpact ¢

from staff and peers is perceived as a facil
removal identified as a barri ed tHoO weexveerrc, i sseu
emphauseisst igons i f this faci éekeartiisfa p &t iae mptrse f.

the structure and support offered within PR

needed -macmagel ft heir conditi on, whiexlter shseal
independently and autonomousl y. Future rese
focusing on strategies to increase independe
setting to facilitate thnd,r @asowprade £ ndwe rhatvhe

programme.

Lastl vy, this study has reported findings

muscle strength in PR, outlining potential

used, for examelef tédepli ampoirng its useful ness
investigation into the impact of SA in PR on
ot hpesychol ogi cal i mplications and acceptabil

4. 6Rd9ear cher R eRfelf d cetxii ovres :St S d lefme n t

Theefl exi veust a@GheadpeBmet( daBgel so applies to
Particulmygrleducati onal and myionessasad| awarr &n

giving al/l data equal attentiorn mengda tciomes.i der
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It is important to state, that a key infl
data, is my own experience of a chronic resp
physical [ i mi it atciaon .b eTthraeardgdfaardalrwii,Ityh s ur ger vy,
gradually return over a short periadedfatei me

and sympathise with patients who experience
and anxietytthhat .coloewevwer, | had to make sur

experiences onto the data or giving more wei

t oime On reflection, | think my own ifntheorwe st
progressed my breathlessness get s, I can al
progress, which is very motivating. Because
However, I had to remind myselofnediraisngdi tf i ie
experiences, and not everyone will enj oy it

Regarding conduction of the interviews, t
but a couple were challenging. Thi s made me

forthcoming and therefore you must iadjwasst [
particularly challenging, as he did not offe
could have asked further probing questions a
into the silence can f eelr vavwekiwadtr d ,e dl tfoo yprad ti

adding further description to their answer s.

4 . C/oncl usi on

This study provides insight into patient
exercise Fiimdi Rs arrteiveiaganps mi damaresstsatradna i n g

mi sconceptions about ST, suchhyasngsesoti ateon
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Nevertmelienpo,r t@ntofSTo nassmeqggeuddnm s el e strength i s
i mpact it has on dailg ©o6tundtri ¢ xadd avieenvsepe.
repoabtoewite usefulness and relevance of SA in

and otuheesrts oni ngSuiptpso rrte Ifervoamcset.af f and peers
aspect of PRryiregpecieakige dsessi ons. Howeve
supervision, and structure is a challenge f
progreaocmpl eti on. This highlights tthheekp bt ent |
needed fnarenit ncke«ppe ci se, awhpedt siesé-gaann aignepherntt a n
These findings provide useful i mmalnidd &8t iPRns f
as wel |l as exercise adherence beyond gr adu:
educat i omamagle meen tf ss tnreastdebgdica d it at e engagemen
ST and exercise during and after PR, as wel/l

clinical practice.
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Chapthen &nline surverwygtmvest
assessment and strength tra

rehabilitation services I n Er

5.Clhapter Overview

This chapter i mvernsdddigaPRdsehei ause o Engl

barriers and imddaectnitamd! fawcrnweys .stAudy was C
who had a job role either running, managi ng,
in the majority of PR programmes, whereas St¥/

t he onlest used to assess patient muscle strengt

rel ated .teagqqeomad) gafifpomemai ni ng, and patient

chapter outlines details of SAf ame, Sand sempvin
the need for <c¢clearer PR guidance, with cons
within clinical practice.

5. 1Int roducti on

PRis the gol dophatraadald dginoal Il nterventi or
services twi tdhnrdarmnviicduraé spi ratory c@nldti ti ®nasa,
structured programme comprised of E»wer kiesye ¢
training is widely regarded as the cornerst
funchhyy omomdTamARAHRI ni ti ally, exercise deliver e
aer db®We however researcha@mavasiumabé eceaiddenc eca

significant sikneplmotselment eancni on, spE&182cally
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22,31,31,82811 This is a key benefit for COPD p

muscle weakness, particularly-whHi dhei 4§ oawens il
an important systema(i3eg mahmlkerfofretha combi
training modalities is the best strategy to

including muscle strergt HRQeXRrci se capacity

Research hadg hdd mdsnls tirsateefdfG@R D vneu sactl ei nsptrroe
18122& 2,/howevaenm, opti mal ST pr endr dypdte o mi sd d .¢
Contributthg wodehvariation i (bB38681)prTkleaera pt
ar e key training vari abl es invol ved i n t h
intensity/l oad, vol ume, rest periods, mus cl €
or d23)5 Howevseyrst ematic repiulewi $beddRCTatamany
studies f aeinl tthoe rbeapsoirct deevt ai | s about the pre
providing incomptdeseriamtdi a ms o tgarleltsy® &)B eid s
|l nsuffepoentng makes it di fficult to build
protocol s, and conclifudes soennta patli manlf osrtnraa ti eogni
practitioners and hreall it @altlay e r sglrive atees arad n

interventions into clinical practice.

As discGbBapder B, (gpuRgkel i nes support and
inclusion ofl i&le.sedowévesrt,udi es, there is ma
regarding how to prescribe &8Tyfari C@PDai mePE
COPD aA@SWhMhescription guidel 28®dsThesehaakthh
f or mal ST gui tdtbhdddhress putbhe sheyW variabl es of

provide some gener al gaud ecinfciec , trheeayn ianrge wnhoat
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appropra agen eroal adhalt npopbleattiroannsf erabl e t
respirat,epgcidalslems@OPD which i mpacts physica
publi shed by respiratory organisations and ¢
ACSM gui(elI2i83B8)es whereas guidance pub(B3sbhed wi
1415154 Unfortunately, PR guidel i nescien atnide

advice for ST prescription.

This is similIS&r PwW tghuirdeegarndess tpoubl i shed wi
recom@éansd an out come(3 BBepd g,05,45df HERever, gui d
are | imited and vague, wiitnhg awhmacrhk eIA | naectkh oodf
how toSAhaese iclt inical and pr ¢é gn@B&N dc itvhae ale u a B C
supports and encourages its wutilitywhiinchrout
i ncel uiddenti ficatalome®s, mpses er wet i olnoads i hdi \
training, and evaluat i(93 2&f3-DR3)2t Blusehei ehr ehf
been used extensively as an outcome measur e
particularly for ST23hadyetxehmas smi ninmalr vene i ic
B3181)5 Key | imitations of this research 1incl
usaeadhd a |l ack of standardisation and A®Aensi st e
out liifhheadpt er5 R, (Hphegreemany met hods and approach
but not al lorarfee aagpipbmogrrail atpeg act i ce. PR progr
varogeytingstheomounditgg pri mar3y3l6)&r Ehemafdo he
what i s possible in a research setting may
considering how to ass&@awdv MmMosPlresstiéegtamdi |
essenti al to conbkidRerimfel e&2a3@ Sfuecahd iofloasd tivat rys

ti me, equi pment access, pat.Thkaeteunsgemshamdlr
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investigating barriers related to the provi s
and ST. Some studiees mipad\weaeneinn-tad B totng ebtf @ SLPOPDs me

as spitreoaBifB8dg)and e xrearicniisneg tp3 95 rBaunimetsh e maj o |

-

esearch focuses on (4beh nrdefszenafgée mamtdd 9 t @GR R D
Barriers commorlhy sreeippdadtdadesws tt anfi fn & waari enn engs ,
andesour ce dacrosttgraanii rstag i on al anducehn va g otnimmae t i

equi pment .

Overall, |l iterature supports and r ecomme
programmes, but there is a noticeable absen:i
and prescription in UK PR. Thereforelliintg be:q

such recommendati Ghapt &s 92 ) $wmigerc dofi nsurvey

nvestigat e-doRR mridwiimindgddmren giSamalClanada, Au:s

and New Epalikhedbi enni al clinicad anuddipguwsb lhiasvh

-

eporting on the provision of PR, including

out c qnbeds 6,8 8)5 The moNsAC ArPe aReRhit t coll ected s o0me
provision of SA and ST, b lte)ddlkeit i & e dfi t tnHf ed u Md
par it cshegr vi ces mn=rm 3EBnglndfdl8 )7 Q%r dcorded muscl e

assessment, which has steadily increased sin
which measured muscle strengrté8® S t h4n9 2roYs,t us
foll ow®M W2 )-RM 102 In= B , dynamomeltOogr, (@hd. .
strain gaulge. (Reg®@éds,ding the inclusion of ST
100% of PR services in Engl anadndo fOf#ed/edd )(ST
individually prescribed it. Of thos&omwhich

breathbesprescsei ved 7OXxmry9i)agn wi d dmeBrél)y uz8 .n§% ¢
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measur eAeMtorofstlrengt héd .a Wadiftordauwesatredty,eltdabor
of O0measuRMmemtstofedgt hdé. Additionally, it r.
the most used beinrd2Pneefweil glwtesd OY N=r66IF,i,st an
antdheai ght mR&2AFi2®es (These ar snwdpEBA apru@SveEn d e

PR services in Englando puotdiicethethdaeanddi pi

of -diept h questions were | ikaedlegt bemat gedgubhei i
datal lectaldl aspects of PR.
Addi tional and more specific inforomati on

how SA and ST in usétdei auBRtpdogsammésaddr es
vari ablesercsiucke ¥®l ume, rest periods, exerci
body areal/ muscle(s) targeted. SFPRuondecectmoor, $
as body area and muscl e(s) target eda fPR ass
programme, and clearegtcpuméaandhdoéppispeiset

study aims to provide a clearer and more det

SA and ST in PR servicesinfnorbBmagliamd,o nc otlhlee ca
patient muscle strengt h, and the prescripti
i mprove understanding of its use, with a pa

clinical imrcd atdii otey apg rna ontgi, t iadntert udes, and per

5. Rekearch Questions
1.Do PR services assess patient muscle stre
2.Do PR services include strength training

prescribed?
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3.Do PRtpnaoners have training for assessir
strength training?

4 What are the attitudes and opinions of PR
and strength training in PR?

5.What barriers do practtinermnqatehh sadsaeses mantPR

training?

5.Methodol ogy

5. Btuudy Design

The studyuseda crosssectional questionnaueased online survey design.

5. Zaapl e

5.2l Bcllusion and Exclusion Criteria
Eligible paHCPwh@@ahad odvej eeb t her runni ng,
assisting in PRipmglgamdmeSp ¢ oicfaiteal | vy, t hey
standatrddadecexerci se pr oglammeasid.deeiffore tMae cC
20209r.tici pants weryeaadWétachbdeaded r@hd8l and c
Engl i sh. The exclusion criteria specified :

conflicting study.

5.2Sdampl e Si ze
Sample size was <calculated by estimating
Egland. This was calculated from the number

NACAP @dwd#i which named 199 services | ocated i
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ot hrseegd es per service. Mo r e @ \B)@Erwmedrcecr osr doifn gs tta
typically run and supervise each PR programn
ot hrsed etswsatnadf f ip.exrisxtsaftfe fer service), a maxi
staff were calcul ated te, wohksngsi hi PRI ynaEm
as it is not possible to identify the exact
site. An online G4 |l essdzeocastumatera repr
from t.hhe tfottdlowing i nformation was entered
|l evel of 95%, and a margin of error of 5%. T

of 291 participants.

5. Rerui t ment Procedur es

The sampling method was purposi ve, wi t h
Trusts -NaHhSd onrogna rei. sgaotmnounnsi t(y | nt er est Compani
Organi sations, and priavat @édhevihrohc dree PRo it
England. These service providers wef@d&)di dent i
which named 199 PR services -pHS8viodgdnbygatliddl
the 144 providers approached, hei ¢ 3P.R2%B)erygr
Fig@peesents a floeasadam@ghcami tbdneRelcir @i o mes s . a
took place through relevant professional net
participants for compl etion of the survey,

research sites for their i nvol vement .



144 NHS Trusts/non-NHS Organisations contacted
(berween 19" May — 1* August 2021)
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49 added as prospective research sites in initial ethics
application
(submitted 7% Sept 2021)

Disbanded or acquired by another NHS Trust/non-NHS organisation (7= 7)
No reply or no R&D contact information found (n=43)
Declined to take part (n=30)
Reasons:
+ No response/confirmation received from PR service (n=4)
* R&D did not have the capacity to support the research study (7=16)
* Did not have a PR service (n=4)
+ Only supporting NIHR portfolio studies (n=1)

» PR service declined to take part/lack of interest (n=2)
« Priority is restarting paused studies due to Covid (#=1)
* No contact details for the PR service (n=2)

Ethical approval granted
(7% Oct 2021) N=80

15 added as additional research sites via non-
substantial amendments
(between 24% Nov 2021 — 9" March 2022)

On further contact declined to take part (n=5)
No reply/confirmation (7=3)
Withdraw (n=1)

N=9

55 NHS Trusts/non-NHS Organisations as active
participating research sites

Figure 8. Recruitment flow diagram of NHS trusts/ndiHS organisations

Participant recrui tf@enhobetooRNayl a2é0eXd2H.6 wwe e
chart of the rscpuefog®é@éprpaessci pants wer €
survey wusing awmhiocnhlsiemsts we i hli inenrkea Ape &Emlii xme nt
Before starting the main bodyt lod ARplpE My xvey,
angdcreened to ensure eligibility, wusing the
informed consck@Appevddiexobturning alll participa
under stPo@dovtvheéed and were fully awarkédftodr t he
which, participants were able to complete th
of -2250 mi nut es.
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Recruitment email, PIS, and survey link sent to potential
participants via 55 participating NHS Trusts/non-NHS organisations

° Ineligible (n=31)
£ | Participants screened for eligibility (n=282) | Reasons:
s a:f * Did not work in face-to-face PR
£ § prior to the pandemic (#=30)
'§ | Informed consent obtained (n=251) | * P‘d not hﬂ"f? a job role involved
in PR exercise programmes (n=1)
| Participants who started the survey (n=251) |
Participants who Participants who Participants who
completed the partially completed partially completed
survey the survey (53-99%) the survey (<53%)
(n=201) (n=18) (n=32)
‘ Participants included in analysis (n=219) ‘ | Participants excluded from analysis (#=32) |

Figure 9. Participant recruitment and survey completion flow chart

5. 2EBhiLlcal Considerations

Et hical approvaHRAasSOgtr and2d (bREG hREF: 21
| RAS3DROOAPpPe KdAfxt er whi ch, approval was grant
ethics subconMondttt2@22 ORMEEBAEPEAARR Subsequen
approval was obtained from the Research and
researctehgi NBIS Tr-0isi6Ssoagdhinsesathieonsni ti al et hi
49 prsovwaelreg named as prospective research si
subsequseunbts thaonnt i al a me'nNdonve n2t0s2 M abaent@0e@e2n) .2 4As s
i i gwBrses out of the 64 prospective research

commence in their trust/organisation.

There were no foreseen risks in this stui
any sensitive topics dekiesmeamftoor t c aours ed ipsstyrcehsc

participants were informed taking part was ¢
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survey at any ti me, no explanation necessar )
woul d be <confaiideendd i a h b hdyenmms gedria blin a | i nf or mat
not actively coll ect ede.fgraomme sp,a rpteircsiopnaanlt sa didnr
details etc.), but i f such information was p

delt ed to ensure anonymity and to uphold conf

5. Mad4 er i al s

5.2S4r ¢tey Devel opment
Data was col | ect ecdo mps seutigeiigpyp b &4 p aKbrevseeyl f
was developed by drawing from ahgéamdmdirbtdhag

research conhte@Eied «Chaphthlehses s3uravnedy 4dwa.s host ¢

collected, using Qualtrics XMBebboteafendglCiopi
guestionnaire, It was revicowddbloy at hpepag s @ RV is
funding this PhD project. The service manage
| osganding position and involvementyeiam sdDhi s
experwemkieng i n PRiratmorMScheaal trheespand a phys

(Phys Dip Ed). AdditionsilPRy prtalce i suowey swa sv
the same PR sertvwgley s iTdti bsevioanpcsl eusdveldaaldt hcar e
assistant s.eeAdfbtaecrk whaisc hpr ofvi ded, and approp
exampl e changes t o guestion/ response wor di

understanding and ensure more accurate respo

As this study was concer netdb ava @ hPR,hep @rrtoive
were asked to answer most quesi9opandemirel @

before March 2020). At the ti me odsttahbilsi sshtew
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Anormal 0 clinical -tprazetgipaenmeas wennay sftaktk i1
pandemic to some degree, for example some se
had started trantsé acenPRg bhadk otbefacwere
reduced programmempoidfbhaeanefboepoputlti mbB6acei mef

PR was stable and consistent.

5.2S4r2ey Structure and Contents
As shdablrme survey was comprised of five
i provi Appemai and eaacnhd sgeucetsitoinon topic i s des

bel ow.

Table 13. Outline of survey structure and question topics

1. Demographic and Job Details
2. PR Service and Site Details

3. StrengthAssessment

1 Use of strength assessment in PR

1 Training relevant to strength assessment, both within PR and from
opportunities e.g. past job and experiences

1 Attitudes and opinions towards strength assessment in PR

1 Potential barriers faced in PRr@lation to strength assessment

4. Details about the PR exercise programme

5. Strength Training

1 Delivery and prescription of strength training in PR

1 Awareness of strength training guidelines and recommendations for use

1 Training relevant tostrength training, both within PR and from ott
opportunitiexe.g.,past jobs and experiences

1 Attitudes and opinions towards strength training in PR

1 Potential barriers faced in PR in relation to strength training
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Demographics and Job Details
Demogriaphocmatieated included aga)] ¢dgewnweér,
Additional descriptive data gat htehreod ei nacnldu d

duration wor ki ng -dent ePrifnodnveadrod lel .c afilreggopries es u

as those O02uOtNOAQAR dwWditthe

PR Service and Site Details

Descrdapwave coll ected about swhhe kRH sa@&r visc
ashneumber of PR siteédpghaoawamaygy wBRkedtas, an
each. -diehteempmiened venue categories2WHAEAPhe se¢

audloed

Strength Assessment Use
This section determined i f patient muscl e

PR service. daodengur Aasmdpreoecfeiduecd/ devi ce us

test , Oor assess a paticemgtr nsl gigesf | Fhe wals ms edl
further information was coll ected about the
dutriaon, ip.umupt,ocsoeme( measure and/ or exercise pre
within the PR programme, and body area and n
PR Exercise Programme Details

Gener al guestions were includadaendnet andolilte
exercise component . | t ems i ncluded duration
supervised exercise sessions per we ek, dur a

exercises in the programme, atn dw d gy pleisk edolf y etxte
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participants would work at multiple sites, t

to the predominant site they worked at.

Prescription of Strength Training

This section determined pfo§Tamsei,nahdded
it is delivered and prescribed. Questions we
variable: exercise intensity and | oad/resist
(235 Participants were asked to answer these
wor kedeasur @dounder straemsdisneginrciehgewgsli defmi oéd
physical activity that is déxi aghed ittty tmmpmogewn
force) by exercising a muscl ef roreghwenipscéei gt
bandrs bodywdsTdghts) was to avoid confusion and
modal ity, which was expe@8emcaddbyianpr @wair o u
asked i f the prescription of ST met the ACSI
been mermdad i(h3)XOPD s criteria i s outlined ar

10)2.

Awareness of Strength Training

|l tems were included to assess awareness O
PR. Participants wer e askérdectohmremeernxd aetnito nosf ktyh
ATS and ERS to include ST (BwbB8h4),hn tPhRe eAxXCSM IS
guidelines for heal thy ol der ad@BbsAlalndi tt énra:
wer e measuproeidntonr aaIdngo ts caatl ea=ldél& | d wahrtd ¢, alvar e

omoder atekEdgvawpnraewadoaddtramel  awar ed.
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Staff Training

Questions were incldata tthe ceoxdtl eerctt ofe stcrra
by participants for the assestsmengtbft masci s
was placed on training received while worki:H
opportuniti ege.apaste xjpelrd ¢arcTehsied uwas | d@e med a
factor to investigadti caes igsual eéltiyamotf o i ad e @
exper i eiflcdpld Mwotrefofver , it wapr evrikeesyes af ri cnhd i cnogn df u
in thesi hgpters 3 antdems) .weArdediitnolniaded t o a
opini omeemenf it of tr ainncien.g Tahneds et hweei rrp odnoenaf si udre
rating scal eceocft roqrgd g mad isagFecddine BB at di sagr

=6neither agreésomewlias—dqge ee&d) Starnadng’sl vy agr e

Practitioner Attitudes

|l tems werne iasclesdepartici panSaatdt STudesPB
This was deemed an i mporatsaftthnel acgsrof oChapt éa
ida potentiRar thiacipantas ower e asked tt d oiwadidcsa
the i mportance, usefulness, SAfnetPyR. das e ddfi t
the |importance, benefit to patients, saf et
standardisation of ST wi teldi no fpPoRa. n 7T hreastei nigt esm

agreement (same as above).

Barriers
|l tems were included to measure the presen
and their PR service wharlavees nignd@ Tmu nc PR . ¢

stanemewere constructed from considerations
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findings from research previous!l yexamglue ttelde
emphasesvet@daetoms me and equi prneel natt)e, e .afguadg t poart

physical an)}d. pRyrthiodiogarctas were asked to indi

statements related to patient, coll eague, S €
related barriwosklimacd,udedaftfi meymber s, cl ass
equi pmentel #taed emarri ers included compliance
' imitations, and psychobegiccanlcelr nsi watrroes
Col |l eeegea@ barriers and individual practitior
knowl edge and understanding, unchkliltaimst yweag fe

measur epoiomt ar dting scale of agreement (same

5.Anal ysi s

Analysis was <conducted varssingn | BM) .SPBIISIi oSt &
ineligible participants were refPowteidcifpamt g h
deemed ineligible if theyl tdiddamiodte dmetentatt hienc
survey responses woul d sttihlely (W& Wier o ifisdeed ei n
Fi gQreHenceforth, su&kparctaisels ova rhg!| étee madne dT h i
set because it marked successful progression
of thelis.uer.véA)s was put in place to ensure a
and i mcl pbesksi bl e. Further more, where approprt
to analysis to create new variables, ai ding
included:

91 Duration working in job role and duration working in PR: Both questisere initially

formatted as two separate variables for years and months. A new interval level variable was
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created combining this data and recoding it into the equivalent of g€gr$ year and 6
months was converted into 1.5 years.

1 Staff training receigd while working in PR and outside PR: Information on staff training
and the type of training received was separated aarogmber of questions the survey.

A new categorical variable was created to represent the prevalence of trainingeogerall
training receivedboth within PR and outside PRnd no training received.

1 Freetext responses: Where appropriate, new categorical variables were created by
grouping similar fregext question responses together. One example is the reporting of
different S2Stest variations new variables were created to acknowledge and separate
1minS2S, 30secS2S, anafS2S.

1 Prescription of ST volume: Participants were asked to select@gepremined category for
how exercise volume is prescribed.d., repetitions, setsand/or time), and were
subsequently asked to provide further information in atiEgeresponse. New categorical
variables were created to represthidse fredext responses arftow each method was

prescribed.

Outliers within vadrireslposn sweer evhex el drhed ,v ad
or t otoo laonw extent that it wwaer éhirgehrhoyv euch | firkoerh
Onex ampdper t isctigptalgnet | engt h of the PR programn
programme tyg-pibwa@BBE6)A4 atshi s seemed highly wun

removed and ndtaed as missing da

Descriptive statistics were used to descr
research SgouéaswhHasdtraseported usingnéan®gueacg d

measures of central tendenci es .(M)F oan di nsttearnvdaal
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devi aSthh omes(ed t o reporand hfeoraverrdaigMdh admda t

interqual QR Iweesealh §es¢al e data was found to b

t he medi an and | QR wetrex ureesptorotnesd wenrset eama l
appropriat e, for the purpose of providing f
coll ected. The quantity of gualitative dat a
gualitative Gatad ywmassetigsneadsi milar topics,

with brief summarises of each presented al ol
coll ected. The qualitative data analysis cor

used t o srugpapnoirste atnhdi so anal ysi s process.

5. Rlesul t s

5. ampl e Characteristics and Response

As shoRang @r2aeB 2 r esponsesl nwdripg Bdid lelpegertteidc i p
were removed from the dataset$hack WRIi phi 830
pandemidci danmndot have a job role involved in PEF
<53% compBR)jewére also renbved| ENjomadBec¢dpa:

included for anal ysi s, oif.%»&h3%)h. 18s wearet ipalr t«

were included in the analysi s, mi ssing dat a
the propo%t  omnghi dat a, i f applicabl e, i's rep
anal ysi s, as the sample size does vary. Part
service they worked for, allowing the number
detmened. A total of 74 PR services in Engl an

in this study, with a median numb@®) .of 2 par
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5. az2ticipant Demographics and Job De-

More participani80,wed82. Z%Wmalkanl 6mare , ( an
ranged betweerM422STa0d 265 welalr3s b@ll.f6 %) st at ed
l evel of education received was an wundergr
postgradumsEthed , dedr. dén) ( Ful I details of part.i
AppenAdiTheA predominant job role amomgl3pbartic
61. 6 %) . Moreover, they hadQ®R8 méediwonr diuma@gti mr
rol e aynedalr@R8(56) working in PR overall. Ful I

proviAppmenki x A

5. £R3 Service and Site Detail s

The mean number of PR siStDRs6 )i ,t hwint ma pamrt
working regularly &t .athd4)aveTlaeg ePR fsi3t. @ 3p asrittie
worked at, were | ocated i n vmEr7ibet B8 4a f2 %) e wea e
in a church or codmmhynidd®4ySWailn ,aflobtawel ei su
17. 883 9) in an acwot24)hoismpia adommurEdE 1(9) hiospat
health cenbxle), iasnda 0GB % ur genc g 5) Adeil ecoedl by,
0. 5%= 1) was demt asi gl | results of PR service

Appen@i x A

5. R4 Exercise Programme Details
Accor dpargt itcoi pant s, the average duration
(soL.2). 1t included 1.93 susperv7vprpedwieklereactk

session lasting an aveSrDAged)durBaroncioparmtes 3v

equi pment or training modality is predeminat
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guestion was for pptltydd A& ¢thieila Alndk tthetmast
used resistance equi pment was free weights
dumbbell s and nearly half selecting aakl e we
third of participants (36.3%)., Whee eiafsi cwaelilgy
machines or multiple gym apparatus was the |

selecting this equipment option.

Exercise Equipment Used in PR

100
90
80
70

60
50
40
30
20 I
1
: . =D

Free Weights Resistance Bands Machine Weights  Cardio Machines Other

B % of participants m % of PR services

Figure 10. Exercise equipment predominantly used in PR exercise, according to the percentage
(%) of participantsr{=216/219) and PR servicas<{/4)

Asi de from resistance equi pmentequwiapnme ncti p
(=134, 62%), with stationary exerci abbekes
5. Overall, near | y=1190 % 8s Bl%)c,t edle sécatihbarndy (e

equi pment, such as steps, foot/arm pedals, b
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Table 14. Exercise equipment/training modalities predominately used in PR exercise sessions

n of participants
(%)

n of PR
services(%)

Free Weights
Dumbbells

Barbells with/without weight plates

Weightplates alone
Kettlebells
Ankle weights
Unsure
Other
Missing Data

Resistance Bands
TheraBand&
Long loop bands
Tubing/Tube bands
Mini/small circlebands
Unsure
Other

Cardio Machines
Treadmill
Stationary Exercise Bike
Stair Climber
Elliptical/Cross Trainer
Rowing Machine
Other
Missing Data

209 (96.8%)
208 (99.5%)
14 (6.7%)

5 (2.4%)

34 (16.3%)
98 (46.9%)
0 (0%)

2 (1%)
1/209 (0.5%)

79 (36.6%)

77 (96.3%)
5 (6.3%)

4 (5.1%)

1 (1.3%)

1 (1.3%)

0 (0%)

134 (62%)

95 (71.4%)
130 (97.7%)
8 (6%)
21(15.8%)
35 (26.3%)
7 (5.3%)
1/134 (0.7%)

Multi Gym Apparatus/Machines with Weights 43 (19.9%)

Unsure
Other
Missing Data

0 (0%)
19 (8.8%)
3/219 (1.4%)

73 (98.7%)

43 (58.1%)

50 (67.6%)

22 (29.7%)

13 (17.6%)

Note. 219,n PR services = 74
Notee Al | questions

6tick al
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5. AsSessment of Patient Muscle Strengi

Research Question 1: Do PR services assess

assessed?

Ha |l f of participants (49n &d%)s estsatpead i teme i
strength, and nearly hal(fi d@e@n tsetranise do ft htehier
of PR services, this translated to 42 out 0

muscle strength.

3.7%
(n=8)
mYes
49.3% ' 47% m No

(n=108) (n=103)

| Don't Know/Unsure

Figure 11. Strength assessment use in PR services, according to participants (N=219)

of t he participants who stated their PR
m=103), a wbamtvhaordisetweref used. The most freq
aS2tSest vmErdi2at i3ddme)(, which included the 5repsS
was fol I-RWe(®9hy 28RNM4AR6, mMm25. 2%Jynamamelthiem (
16.5%). TieAmétthoed waeda=6,t ra.i&h%w)g.auTlghee e r esul
i mabl® al ong with the numiSéAr Dbue PtRo steéBrAsivceersi ¢
used, each method is discussed in turn bel ow

ti mepoint of conducti on, and body area/ musc
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were Otick all/l trhtaitc i go@mltysd ,t oalsleolweicntg aplal ap

outl ine of dwaisleAppeesnudl.inixs Aar e

Table 15. Strength assessment methods used in PR services, according to participants
(n=103)

n of participants n of PR services

Strength Assessment (%) (%)

Sit to Stand Variation 35 (34%) 24(57.1%)
Five-Repetition Sit to Stand (5repS2 22 (21.4%) 14 (33.3%)
1-minute Sit to Stand (1minS2S) 9 (8.7%) 7 (16.7%)
30-second Sit to Stand (30secS2S) 4 (3.9%) 3 (7.1%)

OneRepetition Maximum (IRM) 29 (28.2%) 13 (31%)

Multiple-Repetition Maximum (F¥RM) 26 (25.2%) 16 (38.1%)

Dynamometer 17 (16.5%) 8 (19%)

Strain Gauge 6 (5.8%) 2 (4.8%)

I dondt know/ Unsur 3(2.9%) -

Other 4 (3.9%) -

Note. n of participants 103/219n of PR services = 42/74

Notequestion format was O6tick all that

selecting two strengthssessment methods

5.4Sbt 1t d SRISHYNntds
The moStmeusheodd reported SR¥Sep=a35,i c3idp¥a)n.t sO vwes
t he mean durati &mR .wax) ,2.wWi3t mianlult epar(ti ci pant

the purpose of an outn6Mhme smaasuange,i tansl.s

prescription. It was conducted at the start
al |l par tiicwapsasnetds tsot aatsesdess | ower body streng:
in theS2Semset aufsed, each are summari sed bel ow.

Fivepetition r3bp2 STthee SnoasSPdca(sie dt i ornS@EvA s t he
(n=2 2, 21. 4 %) . The&.meamSmaiu @29 i(owi was al | parti

was used for the purpose onfFE4pnsbaticopgei mews
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exercise presArli pptairotn cpwaapodnssieuss.t aede dt i tt he st
progr amme 4@In0d) 8swaastoendd uictt ed at the end. Al I

was used to assess | ower body strength.

1-minute Sit to Stand (1minS2S) Nine participants (8.7%) reported the use of the
1minS2S. The mean duration was 2.13 minugi3 1.5), with all participants stating it was
used for the purpose of an outcome measurep@agplarticipant stating it was used for exercise
prescription purposes. All participants stated it was conducted at the start and end of the PR

programme, and wased to assess lower body strength.

30-second Sit to Stand (30secS2Sjour participants (3.9%) reported the use of the
30secS2S. The mean duration was 2.38 min&B=2(1), with all participants stating it was
used for the purpose of an outcome measurdgneparticipant stating it was used for exercise
prescription purposes. All participants stateddts conducted at the start and end of the PR

programme, and was used to assess lower body strength.

5. 406R2petition-RMM)xXi mum (1

Il n totwanE 292802 pariRMiwantssed.at Bde mean
6.5 miStAI.t4)s, (winth4)85st7ra&4 i(ng it was used for e
and 6®.1383% (stating use as an a@alitdc omes netarsdiu cet.
the start of the PWR1PJjeodgtt anane , alasra@d &dn dWc t(e d
I-RM was primarily used tnmr2&8ss®2s 9Wppemprbddm
bicep muscles.n=AR)hotighbar 42 c9 phaoft tass ssetsast d do wietr

strenmedi,flheadisgpdsctep.
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5. 4M61 B-Rppetition -RIlxi mum ( m

Il n total, 25. 2% (n=-RHM) wat paetdiciThanmeast
6.4 miSAI.te3) ( with nearl y)alslt apamtgi ¢itp amtss u@
prescription mrAdRB3posS8N) asmathalgf uCSe as an out
reported it was conducted at tnhélytatatohgtt
al so conduct ed ha(telelt. h5e%) e npda.iritdid niciwgpsa nu ssed at an
point. Al l parRM cwasanused atiad ashseesrs upper bo
the bicep muse=ll3e s, 6 50a%)d shaaldf i(t was wused to

specif hgeuaaldisgnucsecpl e s .

5. 4Dgndmomet er

Il n total, 16. 5%r empod Tdeydm d nSeae Tt he ec i npeaannt sd u r
was 4. 24SDi aputewi (h all participants stating
ont pnd& . 6 %) ntpsatsithgi pae for exercise prescrinp
both at the start (100%) and the end (94. 1%

used to assess nnpper9dod8%w) stspagithi ¢ally han

5. 4Sb6r&aire Gaug

I n totad6) S50f8% artici panfhA dJdleeaenteach a ustar
8.2 miSsmut26) ( with all participants stating
measur e,ommadr tarncliypant stating riitptwaosn Alpduerdp ofsc
participants stated it was conducted both at

exclusively used to assess | ower body streng
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Il n summary, about half @©cfesBRpsadrn winde snuser
howevervar iwstaye tonlwedniss ed. The @amesésédmengquentsed
a S2S varM,ataiRddh-RYW1L anRIM M ests were predominan

upper body strength, specifically bicep stre

5. Pr@escription of Strength Training

Research Question 2: Do PR services include

I f so, how is it prescribed?

Parti NFpAhB]) swé Sawaass kiendc liufded i n the PR exe
nearly all confirmed i tns2 0rnecpl oyests eodn@= 2B8p,e(C i f i ¢

1. 8d4gnsur e, a=mn8) 3wars®% nfi ssing dat a.

5.4S6réngth Training Prescription Variabl es

The f gl lroewsiunl t s, repoSTpirreggsct hpt ideent,ai t e me
participants who answ8fHre=@0Bbyesdl toquksestinabku
as oO0tick alll t hat applyo, all owing tIsd8 sel e

prescreptul o aAppenldil x n&d i n

Number of Strength Training Exercises
PR exercise programmes as¢er e@metdloem inmght éy
Overall, an Sa®ebpgenofvid@udl (exerci seST wer e

bas-eduating to nearly two thirds (61.5%) of
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Targeted Body Area
STexercises were fowemd20d, t a9 et arcbdO@ppée

97%), as well as some71l,a(BRgxdodikreg t he trunk/ co

Targeted Body Area

90
80
70
60
50
40
30
20
10

0

Lower Body Upper Body Trunk

m % of participants m % of PR services

Figure 12 Targeted body area of strength training exercises, in reference to percentage (%) of
participants 1=205) and PR services<74) (missing datan=2, 1%)

Exercise I ntensity

The most comimpesmet hodg fkaewd®dd sae hrne atnhsli e
scan=d 66, 81. 7 %) . O fn= 1t 6h5e)s,e nF6R2 rix)% cgi epinaedcit $eidé dt h e
BoRPEcCHLOE, and=30/ 565) ocri gBonREHds ctahie®@ . Ot her
met hods used to prescribenk@rc3elUpBBmasarty
18. 8%W)SAnaBd8,al6. 3%). TheseirgetsB®f t shase wWhaeps
prescript3Ar38p) ngl02®h (RVe d 2= § PR Mh, and 36. 7¢

(n=11) pr-BMicted 1
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Prescription of Strength Training Intensity

100
90
80
70
60

50

40

30

2 I I

1 B L

0 =

Breathlessness Scale To Time Heart Rate Strength Assessment Not Prescribed

o O

m % of participants m % of PR services

Figure 13. Methods of prescribing strength training intensity, in reference to percentage (%)
of participantst=205) and PR servicea<74) (missing datan=3, 1.5%)

Load/ Resi stance

A main aspect of exercise intensipgnis t|
wer e asSkKlexderndi se used a | oad/ resistance, how
revealed | arge variation in the prescriptior

n=143) practitionencl 8&8Bpfhr eseetl lelced 2dn erssP5S59LYm I(e
patient sede67)t edt,o 3t3i%urehory) Thes27re%u(ts are
Figukdef the part e popraeadicsr ivphtBoomr aiasti milge sasnhes s
(nr=120)modtiie eRIPEB a r-gOnd({ 8 , 65. 5%) was ous@gdnmabr
BoRPE LlOd=47, 39.5%BAwasUsteheofl emast wused met hc
(n=56)0f 4wh B 5§) -R¥Med3H=DPHRMM and=Z0pP pfedi ct

1-R M.
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Prescription of Strength Training Load/Resistance

100
90
80
70
60

5

4

3

2 i1

: ]
0 [ |

Practitioner Breathlessness Patient Selected To Time Strength Not Prescribed
Selected Scale Assessment

O O O O o

m % of participants m % of PR services

Figure 14. Methods of prescribing strength training load/resistance, in reference to percentage
(%) of participantsri=205) and PR services<£74) (missing datan=2, 1%)

Exercise Vol ume

Participant sSwaearecaskedohowme waBhermestr i k
common prescription met howksl 6uls, e B Ow er%) eaxnedr ceix
(n=139, ©6t9h é&r%)me tahlosdos rweeproer t e d b u tn dtl hhegsoe tw enreed
=85, 42.5%), npdllieBb. beporThbdséFirgdhot s ar e
gain a better understanding of how these met
further informati on aexeartwdisheenep prametr emps i oh
frequent number of setsapglégcthbethoperferque
of repetitions i maawsédedx)er cainsde tsheet mwasst 1fOr e(q u

per exercisagamagle-13)mi nut es (
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Prescription of Strength Training Volume

Number of Repetitions Number of Sets To Time Patient Reported

100
90
80
70
6
5
4
3
2
1

O OO o o oo

m % of participants m % of PR services

Figure 15. Methods of prescribing strength training volume, in reference to percentage (%) of
participants 11=205) and PR services<74) (missing datan=5, 2.4%)

Rest Periods

ParticipantsSWwese¢ pekeododbBownt gprav aTelned Ber e
foll owing prescriptiom=Ineg)hopat iwenrten-Bdlpact e5
practitioner/ stanEBO03eikepdesed peanddnuinB®dlr{ ne v
reps and set sn=2Hoeweovretisetd ér ¢ W@t prescri bed.
are di shilgalyeed i n

Prescription of Strength Training Rest Periods

100
90
80
70
60

50
4
30
20
: .
0

Patient Selected Practitioner Selected In line with Reps and Sets Not Prescribed

o

m % of participants m % of PR services

Figure 16. Methods of prescribing strength training rest periods, in reference to percentage
(%) of participantsri=205) and PR services<74)
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Exercise Progression

Participants were asked how exer S§Tsé&dsprog
showhi gihvae vari et yweaufs ende.t hNoedasr | y al |l partici peé
in | oad/m=d89st &bc & %( , making itSTphegmessti co
Ot her met hodsncirredalsnedralde ra no f e X e n=cli 2sbe, r6e3p.elt%)1
increase i n numb=e%3,0/fddeMeracsies el ns ettisme( per f or
(n~=514, 27 a@erreand i n res47,pe2HBoowEW)ku nmaliA. )@ ((

repoSThedgression was not prescribed.

Prescription of Strength Training Progression

100
90
80
70

60

5

4

3

2

1 .

0 — .

Increase in  Increase in Reps Increase in Sets Increase in Time Decrease in Rest Not Prescribed
Load/Resistance Period

o O O o o

m % of participants m % of PR services

Figure 17. Methods of prescribing strength training progression, in reference to percentage
(%) of participantsri=205) and PR services<74) (missing datan=7, 3.4%)

Il n summanry,y al l participants reported t he
progrsamhewevewi, d&aheneinbpga in hown®&TcoBssSPmeBE I

domi nant strategy used across PR services.
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5.4Fa6l 2i |l ment of Strength Training Prescript

ParticipapoSSTweadoi ncl uded pno@Razakx®=),.civvger e
al so asked i1 f it met the ACSM prescription g
beerrcommended for (P85 pAedeaevidrhi pdGPoDn of t he
provided i n X0apthdru s2tFrilagtdeflehien vast maj ority

participants st artome et heihre PRI $e ACISMe gdiidel in

4.4%
_gy 12.2%
(©=9) (n=25) m Criteria Fulfilled

m Criteria Unfulfilled

m Missing Data

Figure 18. Percentage (%) of participants (n=205) who stated their PR service
fulfilled/unfulfilled the ACSM guidelines for strength training prescription

As showanblign t he vamri tadrsieas prescri bed were
progression, -awntdhequiepmedlt% of participants
Furthermore, over half of participants repor
15 repetitions) .scWhereadaacritidikedrdig@& st r em@gt hen

exercises per sxarsciond 4i82t38Y9 i tayn d
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Table 16. Fulfilment of the ACSM strength training prescription criteria variables

Prescribed Not Prescribed
n (%) n (%)
Exercise intensity 99(48.3%) 102 (49.8%)
40-50% ERM 16 (7.8%) 185 (90.2%)
60-70% XRM 29 (14.1%) 172 (83.9%)
5-6 Borg RPE(scale 010) 78 (38%) 123 (60%)
7-8 Borg RPE(scale 010) 13 (6.3%) 188 (91.7%)

8-10 ST exercises 88 (42.9%)

113 (55.1%)

01 sets 123 (60%) 78 (38%)
10-15 reps 115 (56.1%) 86 (41.9%)
02 ST frequency per 168 (82%) 33 (16%)
Weight trainingand/or weightbearing 182 (88.8%) 19 (9.2%)

exercise programme
Weight/resistance equipment
Bodyweight exercises
Exercise progression
Note. n=196/205, missing data: n=9 (4.4%
Not e. Question was

177 (86.3%)
139 (67.8%)
179 (87.3%)

24 (11.7%)
62 (30.2%)
22 (10.7%)

5. 4AWaBeness of Strength Training Guidelines

As snhdiabll 2 participants were aware of the

in PR, but only moderately aware of ACSM gu

awared of currenby glueadckilngerse puihir gisdhtelle o BT & n

ATS, anwhiERS)r etclbpanmemalTusi BR ek er ciksoewepvreorgr ar

on average, pabmodepabhtesywawearigew ddl ibrogd sh fACIS

adul ti &r fFacnodmme h dCaOxPiDo n
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Table 17. Awareness of strength training guidelines

Current For COPD patients, the ATS and
guidelines/statements =~ ERS recommend following the
published by leading ACSM guidelines for strength

respiratory training in healthy older adults.
organisations (e.g.
BTS. ATS, and ERS)

recommend the To what extent ~ To what extent
inclusion of strength  were you aware  were you aware
training in of these ACSM  of these ACSM
pulmonary guidelines? guidelines being
rehabilitation recommended for
exercise use with COPD
programmes. How patients?

much were you
aware of this?

Median (QR) 4 (2) 3@ 3@

17 Not at all aware 5 (2.3%) 29 (13.2%) 36 (16.4%)
21 Slightly aware 13 (5.9%) 36 (16.4%) 37 (16.9%)
31 Moderately aware 38 (17.4%) 63 (28.8%) 69 (31.5%)
47 Very aware 76 (34.7%) 44 (20.1%) 35 (16.0%)
51 Extremely aware 72 (32.9%) 33 (15.1%) 28 (12.8%)
Missing Data 15/219 (6.8%) 14/219 (6.4%) 14/219 (6.4%)

NOTE:n=219. BTS = British Thoracic Society, ATS = American Thoracic Society, ER
European Respiratory Society, ACSM = American College of Sports Medicine.

5. &68taff Training

Research question 3: Do Pa&s paesuacitng i minsealse hsatv
delivering strength training?

5.4P7attitioner Training for Assessing Muscl

Total @Gamp9o e

Of the tot2al9xsampVer (a thh82d ®T7Tn dge@myrvted icd p
training redamedt tof tmes alses esw=rle8rbgt hr,e pwir & reele
did, amd2)0.wWwe&s  unsur e. Of t h e= 1p3a5)t,i ns5i73R. a3n% s(

had only received traininmr@O0OWwhihlasglt owdiykirreg ei
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out si dekohgwin PR33andha2Zdre%ef{ved both. Add
coll ected regarding Ol earningndf®5) hewhpobé&cte
training while worrki72g iom PR Combhemidlo®savi (
n=33)) ), results show training involved 01l ec
n=38) reporting all of | b=4wa)s sbol neea roffa 2i@t) ,o0 na nt

none of it

Participants whel@8pess strength (

St atfrfai niahgoxwhjeuassatdong t he participants who
use8AmE103)sshoAvsi gda®e namartlhyy rd ofn=dart3 i p@dntd
notave training, despite working in a PR ser
the job roles and jtod wag ieasr roifed hedtea ve@fr ttih
trainFid3rkRg ,(the majoritn28er &WBphiBagM i,jod th ed watpii esd s
and/ or aBRiexéengi €2 7s,e s&4.04n%) ,( and conducted
=22, 6B mB %eevledh ah r ol e of high r emsdaoins i418i. I8i%) \

and/ or ser m=ibc,e 1mamadger (

Oft he part irceppoarnttesd whhoeayi ndindg hraevieat ed t o t
muscle seot7®8gF%H,g@dYe the circumstances i n wl
received was al so Fd¢ gl2lpecttheed . maAjso rsihtoywno fi npar |
trainiswgr wWhimly Tlmi s training was received eit
or I n combination with other training oppo
However, a fifth of participantosut(sl d.e7%)xt lea

oppor tmeannioegt rai ning was received while wor |
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m No Training M Training H Training only in PR Training only outside PRBoth

Figure 19. Participantsif=103) who stated Figure 20. Participants who stated their PR
their PR service does use a strength service does use a strength assessment, and
assessment, and thercentage (%) of these ~ who have received&f training related to
participants who have and have not the assessment of muscle strength7(),
received training related to the assessment with percentages (%) of training received
of muscle strength while working in PR, outside of working in

PR

5.4Pr7a2titioner Training Opinions (Strength

Aldartici pants were asked if themselves,
training and/ or additional training to suppc
(TablOn average, participants O6agreeb6 that t|
from training. Participants were also asked

strenPgR.h Gnn average, partitchepywowearf d@dadink.what :
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Table 18. Participant opinions on staff training for assessing patient muscle strength in PR

| feel I would | feel my I am
benefit from colleagues would  confident
training/addition benefit from assessing a
al training to training/additiona pati er
support me in | training to muscle
assessing patient support them in strength in
muscle strength  assessing patient PR.
in PR. muscle strength in
PR.
Median (QR) 6 (1) 6 (2 5@
1 - Strongly Disagree 6 (2.7%) 3 (1.4%) 18 (8.2%)
2 - Disagree 11 (5%) 7 (3.2%) 14 (6.4%)
3 - Somewhat Disagree 5 (2.3%) 4 (1.8%) 18 (8.2%)

4 - Neither Agree nor Disagret 26 (11.9%)

5- Somewhat Agree
6 - Agree

7 - Strongly Agree
Missing (%)

44 (20.1%)
73 (33.3%)
54 (24.7%)
0/219 (0%)

25 (11.4%)
40 (18.3%)
81 (37%)

59 (26.95)
0/219 (0%)

37(16.9%)
63 (28.8%)
49 (22.4%)
20 (9.1%)

0/219 (0%)

Note. 219.

5.

As
dindohtave tr ai
im~=106), the
was received
opportunities

recei ved

in PR at any

Of the

or in combination
on the job6 i
51. 29 () s ome

ni

4P7aBtitioner

shewmgaiflre of

Tr ai

ng

maj ority

either
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me .

p a=r8t0i)chiapdac te s v (e d

S onFe2 2c)a praecpiotryt,i nwgi tahl 12 70.f5 % t(

86f( Al 7 )

ning for

the nt218), saemat by (half

Del

i vering Stre

of p

re¥ymanmned®Rt o Of hé heelpiavetrd ¢gi phar

PRcAsvetiog@Reahhi e womrmkr
solely working in PR (!
of PR (21.7%). Howeve

wecekin

tbuaisnidedpika etmmeilt ras ni nghwhe
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48.4%

(n=106)

H Training No Training m Missing Data H Training only in PR Training only outside PR Both
Figure 21. Percentage (%) of total Figure 22. Participants who have received
participants 1=219) who have and have training related to the delivery of strength
not received training related to the delivery  training (=106), with percentages (%) of
of strength training training received while working in PR,

outside of working in PR, and both

5. 4Prfacdt iti oner Training Opinions (Strength

Participants were asked if themselves, an
and/ or additional trai niSiign to&Rbd(®p p Ot atvleemg
participants 6agreed that themsel ves and t
Participants weatee atlhseoi ra sckoer8fTi tdee fPRRe el iaweerr

participants Otbmpwbaf i daGabk® steleat
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Table 19. Participant opinions on staff training for delivering strength training

| feel I would | feel my I am
benefit from colleagues would confident
training/additional benefit from delivering
training to training/additional strength
support mein training to training in
delivering support them in PR.
strength training delivering
in PR. strength training
in PR.
Median (QR) 6 (1) 6 (1) 5@
1 - Strongly Disagree 7 (3.2%) 4 (1.8%) 3 (1.4%)
2 - Disagree 10 (4.6%) 8 (3.7%) 11 (5%)
3 - Somewhat Disagree 6 (2.7%) 8 (3.7%) 12 (5.5%)
4 - Neither Agree nor 22 (10%) 27 (12.3%) 28 (12.8%)
Disagree
5- Somewhat Agree 52 (23.7%) 46 (21%) 55 (25.1%)
6 - Agree 68 (31.1%) 67 (30.6%) 66 (30.1%)
7 - Strongly Agree 36 (16.4%) 41 (18.7%) 25 (11.4%)
Missing (%) 18/219 (8.2%) 18/219 (8.2%) 19/219 (8.7%)
Note. n= 2109.
Il n summary, despite the i nclsuush sotna motfi &SIA m@ma

of partiidcotp avetiveet @ dniOhgt hose whi ch dliedar miemsaqu |
on t hwag olkedy met hodi od, with aid@rigeaipmiomp® r\
wor ki ng hien maRorTty of participants felt t h o
additionasupgpantni nwemoi n assessing patient n

PR.
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ResearchQuestion 4. What are the attitudes and opinions of PR practitioners towards

strength assessment and strength training in PR?

5.

patient muscle strength in PRable 20 presentsheresults of eaclBA attitude statement. On

Overall, participants show positive attitudes and opinions towards the assessment of

aver age,

outcome in PR, and should be standsediacross all PR services. Additionally, on average,

4S8réngth

Assessment

participants

At ti

bagreebd

tudes

t hat

assessi

assessi

participants Osomewhat agreed6 that
Table 20. Attitudes towards strength assessment in PR
Assessing Assessing Assessing Assessing  Assessing
patient patient patient patient patient
muscle muscle muscle muscle muscle
strength  strength  strength strength strength is
is is auseful is safe should be easy
important  outcome standardised
in PR across all
PR services
Median (QR) 6 (2) 6 (1) 6 (2) 6 (2) 5 (2)
1 - Strongly Disagree 1 (0.5%) 1 (0.5%) 1 (0.5%) 2 (0.9%) 4 (1.8%)
2 - Disagree 2(0.9%) 4(1.8%) 0 (0%) 4 (1.8%) 10 (4.6%)
3 - Somewhat Disagree 2 (0.9%) 7 (3.2%) 1 (0.5%) 9 (4.1%) 28 (12.8%)
4 - Neither Agree nor 20 (9.1%) 22 (10%) 35 (16%) 36 (16.4%) 60 (27.45)
Disagree
5- Somewhat Agree 31 (14.2%) 45 (20.5%) 32 (14.6%) 36 (16.4%) 54 (24.7%)
61 Agree 98 (44.7%) 85 (38.8%) 93 (42.5%) 72(32.9%) 51 (23.3%)
7 - Strongly Agree 64 (29.2%) 54 (24.7%) 55 (25.1%) 59 (26.9%) 11 (5%)
Missing Data 1/219 1/219 2/219 1/219 1/219
(0.5%) (0.5%) (0.9%) (0.5%) (0.5%)
Note. 219.
5.4S8ré8ngth Training Attitudes

Over al

presents

rSeta tw i

participants

it suaoé

eshathement .

On

aveShge,

ng

ng

show PDani PiRvZele at t it

Y
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i's i mportant and beneficial for pati &t s. F L
is safe for patients, easy to deliver in PR
standardi sed across all PR services.

Table 21. Attitudes towards strength training in PR

Strength  Strength  Strength  Strength  Strength Strength

training is training is training  training training training
important beneficial issafe iseasy shouldbe should be
for for for to individual standardise
patients patients  patients  deliver ly d across all
in PR prescribe PR =rvices
dto
patients
Median (QR) 7Q) 7Q) 6 (1) 6 (1) 6 (1) 6 (2
1- Strongly Disagree 0 (0%) 0 (0%) 0 (0%) 1 (0.5%) 0 (0%) 1 (0.5%)
2 - Disagree 0 (0%) 0 (0%) 0 (0%) 3 (1.4%) 0 (0%) 6 (2.7%)
3 - Somewhat Disagree 1 (0.5%) 1 (0.5%) 2 (0.9%) 5 (2.3%) 0 (0%) 11 (5%)
4 - Neither Agree nor 4 (1.8%) 4 (1.8%) 12 (5.5%) 16 (7.3%) 13 (5.9%) 28 (12.8%)
Disagree
5- ngewhat Agree 8 (3.7%) 6 (2.7%) 17 (7.8%) 37 (16.9%) 14 (6.4%) 30 (13.7%)
6 - Agree 79 (36.15)  75(34.2%) 99 (45.2%) 92 (42%) 86(39.3%) 74 (33.8%)
7 - Strongly Agree 110(50.2%) 115 (52.5%) 71 (32.4%) 48 (21.9%) 89 (40.6%) 52 (23.7%)
Missing Data 17/219 18/219 18/219 17/219 17/219 17/219
(7.8%) (8.2%) (8.2%) (7.8%) (7.8%) (7.8%)
Note. =219.

5. Bagriers

Research Quelsariroinerbss dMhapractitioners face i

assessment and strength training?

5.4SOréngth Assessment Barriers
On average, participants 6édsomewhat agreeb
i's inadequate for assessing patient muscl e s

making it di fficult t 0o assesst hpeastel etnhtr eneu spcd r
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barriers arTeabfrReesunltes oh al l SA barrier s t

Appendi x AF

Table 22. Perceived barriers to strength assessment and strength training in PR

SA ST
Time is Exercise Patients Patients have
limited for equipment have physical
assessing is physical limitations which
patient  inadequate limitations makes it difficult
muscle for which for them to do
strength assessing makes it strength
patient difficult to training.
muscle  assess their
strength muscle
strength
Median (QR) 5 (2) 5 (2) 5 (1) 5 (1)
1 - Strongly Disagree 9 (4.1%) 7 (3.2%) 4 (1.8%) 4 (1.8%)
2 - Disagree 18 (8.2%) 24 (11%) 15 (6.8%) 22 (10.0%)
3 - Somewhat Disagree 21 (9.6%) 9 (4.1%) 21 (9.6%) 22 (10.0%)
4 - Neither Agree nor Disagre: 22 (10%) 38 (17.4%) 47 (21.5%) 46 (21.0%)
5- Somewhat Agree 57 (26%) 39 (17.8%) 84 (38.4%) 61(27.9%)
6 - Agree 64 (29.2%) 52 (23.7%) 35 (16%) 36 (16.4%)
7 - Strongly Agree 28 (12.8%) 50 (22.8%) 12 (5.5%) 7 (3.2%)
Missing Data 0/219 (0%) 0/219 (0%) 1/219 (0.5%) 21/219 (9.6%)

Resul ts adtslpeornr pdt cabbebassi agsphabdi ent musc
Specifically, HWMdg@H QRY af fl i wvno rtMallddol QBN d(i n e w( st a
numb&del QBR), and a | ack of training for bot
Mddl QR) and t heMddlcQR)Il.e Oueasyre(rage, participe
di sagr eed6SAbiatrir i elhesd at ement s, showi ng orhi xed

agreemsehowhiAg@Be oavetrhird of pdBtAde&)pagree( 86



wer

u

nc

nd

280

ent VBiIAbAr tihesest at ements when the agreem

ongly agree, ay)yree, and somewhat agree

Factors found not to be perceived barri et

e | arge cl ass si ze, i mited practitione
ertasmsnmatietygf and benefit. On awhesaget apeamen
icating these factors are not perceived

Appendi x AF



Staff workloads are too high for
assessing patient muscle strength

7.3% 5.5%

Figure 23. Level of agreement (%) towards high
staff workloads as a barrier to assessing patient
muscle strength in Pi=219)

| do not have the training needed to
assess patient muscle strength

9.6% 12.9%

Figure 26. Levels of agreement (%) towards a lack
of participant training as a barrier to assessing
patient muscle strength in PR (n=218/219

Funding is limited for assessing patient
muscle strength

Figure 24. Levels of agreement (%) towards
limited funding as a barrier to assessing patient
muscle strength in PR£219)

My colleagues do not have the training
needed to assess patient muscle
strength

9.1%| 9.1%

Figure 27. Levels of agreement (%) towards a lack
of colleague training aslzarrier to assessing
patient muscle strength in PR (n=219

281

There are not enough staff for
assessing patient muscle strength

10% 5.5%

Figure 25. Levels of agreement (%) towards low
staff numbers as a barrier to assessing patient
muscle strength in PRi£219

Strongly Agree
Agree

Somewhat Agree
Nei t her Agree Nor
Somewhat Disagree
Di sagree

Strongly Disagree

BEO0OC0EN
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5.4SOr@ddngth Training Barriers
On average, participants O0Osomewhat agreed
it difficulST fRes ulichna d ot eddioEmentpr eBaebtzze d i n

(abov®psuBibsarofi earl Ist at ememagesn@Girxe Avail abl e |

Resul ts alog dipeortnednitciaatle bar SiTiemr sPR.o Slped divfeir
i nadequate ex&Mddil QB) e auidp meortt e(nough equi pme
patiMhAaIsQ4) . On average, participants Oneit he
statement s, showing mixed results FamgdziBa spl |
anEdi g2Qe over a third of partici paagnrtese (t309 .s3cm
extent WiTh éhr rbioetrh st at ements when the agreem

strongly agree, agree, and somewhat agree).

Factors found not to be SpiercPRvadebauouti e
Appen@iOx Average, participantdiseagheeredddwstl

barrier statements.
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Exercise equipment is inadequate There is not enough exercise
for delivering strength training equipment to go around all
patients

7.8% 4.1%

- Strongly Agree - Agree I:I Somewhat Agree I:I Neither Agree nor Disagree

. Somewhat Disapree . Disagree . Strongly Disagree

Figure 28 Levels of agreement (%) Figure 29. Levels of agreement (%)

towards inadequate exercise equipmentasa t owar d s o6not enough eq
barrier to delivering strength traininginPR  ar ound al | paddelieenntgs 6 as
(n=197/219) strength training in PR1€199/219)

5. Dualitative I nsights

Throughout t he surtveexyt agursmbhemsofwerf eeen
participants the opportunity to provide fur:t
was gathered f rwhm cthhp wmesotmi oapaehysobéerededf as
sureyinents. Thesenduabstahobuld be viewed wi
generalised to the whole sampl e. However, tF
main findings and themes which emerged fron

i nsightcsulaarel waurseaf@seanchoshaetsbaonhobré do pr
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face in PR concepmowigduiBnidigh ern d ipr8siegehtvedntbarr

specifically service resources, equipment, a

Asreported2708n ppalgei viedr s f or SA -i @l aPtRe di n

resources, such as ti me, fundingn=9Woskhotads
negative i mpact this can have on staff and s
AOur service is |limiteld tblyat hies nleienhi t ®d rie

and restricted by time pressures of other
needs to be hired to complete assessments
therapists we are always bei ngs puwrsdhheesd t o d
rather than being supported to provide a

APR is historically wunderfunded, resour Cce€
patient referral. We strive for qgual ity
including training and wupskilling of stafHi

member s ofr eatsesnitsitons tiasf fnnot possi bl e. o

Further mor e, a significant barrier report
| i mietqaud pme s 2 7-A8p2hlpop&ve veshowans o2a56pageeg ority of

participants reported t he. gusmebbefl | 5)ed nwePiRg |

sessions. Somdo6papriovi pfantfsar¢ her context betl
not the absence of equipment as a whol e, but
weights and resistances. They state PR servi

Il i mi ted accesosk uaintda bal vea ielxaebtidliesteyhagei pmenbtb e | |
arreesttioctteedv | oads. |ICobTIespuenstclry ptitbnhs and p

makes SA@t §RM, -RMl) chall engi ng uior & omedaiwite ra swe

Al think there i s an attempt at strength
pul monary rehabilitation but that I f exam
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resistance training guidelinesstaesménti on
have worked at or visited have insufficier
deliver effective strength training. A gr
dumbbell s does not all ow for prescribed
tai lorerd itndi vi dual 6s 1 rep max. 0

AThe assessment of muscle strength in ord
di fficult in the community setting due to
out in depth strength assesdamantbsy. tChoemmu n
amount o f equi pment they can store at vel
sessions. Weight | imits are 2.5kg in our
strength can be tested. o

Furthermore, it is suggestcecart hygt aMl gwind
for the varying circumstances/ settings and p
partiaoFppneszspllain that it {HRM tilseicronsnder £tda

standardo6é of fieldd&A&A testbiandal spracbomme.

a |l ack of consideration within these r ecomme
resources and equipment to achieve this. One
audit repoemptbedeyRM, i botudaeatd | i mited equi
teuccessful. iSpmieloepley tiitai pant expl adshrsS t hat
assessment i n the past, however as this wa

acgedi gaidehithey stopped this aRMHEseweneart, atnhdi
1-RM SsA donducted despit e fuopn ltyo hbakvgi,n gw hfircehe dwoee

efficiency and the true ai mR @afccirtedi usad i (in.)e

AThere is a | ack of specificity and clarit
training means. Practically doing a 1 rep
inclusion, as well as evidence ufcdhr st andal

variation across services. o
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AWe included 1RM in our PR assessment ses
NACAP audit, but not consistently compl e
available & staff confidence. No |l onger ¢«
AEqui pment is an issue htns PRutcl|l arslsye syp wteo

whi ch means some patients remain at this
occasions when due to staff shortages/ cl ¢

revi ewed and coast for a while. During the
dynamometer at pre/ post assessment but f ol
al so measured STS, but as this was not ar

accreditation process we are currently un:
We <currentlytosaeelermpnenaxhe starting wei
exercise. o

Anot loem npernt theme throughout this2%fudy s
27,4 resultthatshhowmrge portion of participants

ST. Some prehi)i ocniopaenttsh a(t staff tthreaidneilnigv eirs

prescri pifioggmmat o nt s. One participant provi d
educational pat hway, emphasisingatRR 1 omper & s
is not necessarily provided within education
APrtorbecoming a Physiotherapist | compl e
Sports and Exercise Science as wel | as
gualifications. It is this knowledge as we

which has givendmeonhéedlenowl edgdeadnver re:
in pul monary reha-bebi satandbohonMydBb§ceépra F
di d not cover any principles of strengt

prescription. When | gual idriaep sitmrs 20elrle,

experts in clinical assessment and diagnos
to actually prescribe and deliver strengtth
gualificationseée | woul d agree with the g
strtehngg raining is important and peopl e wou
in delivering effective strength training.
Overall, t hese qgualitative i nsights pr ov

participants may conso dSeA atnhde sSeT fwa cttharns PaRs ch
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5.0bi scussi on

This discussion will follow a similar structure used to present the study results. Findings
related to the assessment of patient muscle strength will be discussed first, following by those
related tahe prescription and delivery of ST. After which, barriers iafidential factors will
be discussed, which include practitioner attitudes and training, petiated factors (i.e.
physical limitations), and servigelated factors (i.e. time and equient). A summary of key

study findingds presented iable 23.
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Table 23. Summary of key survey findings according to each research question

Research Question  Key Finding(s)

Research Question 1. § 47% of participants reported their PR service assessed patient r

Do PR services asses  strength, equating to 56.8% of PR services represented in this -

patient muscle Whereas 49.3% of picipants reported their PR service did not.

strength? If so, how St th t method ied. Th i ted

is it assessed? 1 reng ' assessment methods varie . e most reported asse
was a sit to stand test, used predominately as an outcome me
Followed by a IRM or mRM test, primarily used for exercis
prescription pgposes and the assessment of bicep muscle streng

Research Question 2:  93.6% of participants reported the inclusion of ST in PR exel
Do PR services programmes.

|nc'Iu_de §treng_th 1 However, ST prescriptions varied greatly overall, with no domir
training in their

exercise programme? strategy .identified. The majority of participan.ts (83.4%) reported
If so, how is it prescription of ST did not meet the A1 guidelines for healthy olde
prescribed? adults.

Research Question 3: A substantial proportion of total participants did not have trair

Do PR practitioners related to thessessment of muscle strength (37.4%) and the del
sesessing musde ST (4529

strength and 9 Staff training was predominately received while working in PR, \
delivering strength a primary method of training
training? T Participants O6agreed t hednserefit

from training/additional training in the assessment of muscle stre
and delivery of ST.

Research Question 4. § Overall, participants have positive attitudes and opinions tovi&#d
What are the and ST in PR

attitudes and

opinions of PR

practitioners towards

strength assessment

and strength training

in PR?

Research Question 5:  Overall, participants perceive limited time, inadatg equipment, an
What barriers do patient physical limitations as barriers for the assessment of p.
practitioners face in muscle strength in PR. Additional potential barriers include sen

PR concerning .
strength assessment :elgtgd factors (workloads, funding, and staff numbers) and
raining.

and strength
training? 1 Overall, participard perceive patient physical limitations as a bar

for the delivery of ST in PR. Additional potential barriers inclu
inadequate and limited equipment.
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5. AsBessment of Patient Muscle Strengi

This study found 47% of participants repo
strength, aniddi4dd.mBdd r elprortteerdms of PR service
measured patient muscle strengtlhrtThesd hrean
recc2hdNACAPRRUdL 4 which found 55 out of 132 (4
muscle strength at assessment. Overall, t he

Engl and not assessing patient mus@Wéae strengt

Results revealed the methods used to asse
most utilisedS>BReanetdroda waesp at | BRM no-Riapx.i mu m
Similar resul t s20wOk @ ARPRe p qlr @ 4e ch oiwre vielre t he pr e
revealed the wuse of di fferent S2S wvariatior
participantese ofeptome el0Os db@&lDWS vanlge  éns WBG S e d
S2S test i's actually a mneadsferaeinat i moscleestr
di fferentiated in terms of their use and wha
andacd¢uate a variuethy asf faudcdyo eadpld)tctcatwvwes bod
pow@®nr),7 f r(al)d taynd di ffer enn a adadfoan (SHe8shwe em f al
l'iterature reviewadtc@dd&8wantceddbyd Vhiady S2&t t es
appropriate methods for assessing functiona
acvtiit y, as wel |l as considered to be an alter
6 MWT . Research HhHa&3 3 o3wdns(6522BRH2 Sand 2n7jlnS2 S
2981)8ignificantly correlate with | ower | i mb
S2S tests could be considered an indirect or
tests also significdan§18B&oyhlredtaher wsuaphpohti

as a measure of functi onal capacity. It i s
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reports the 5repS2S as the most used S2S va
i nvestigating i ts wisteh itnh eC @Ruil chpSi2pR Sudoteldoenrse,

are multiple factors and influences involved
if it provides insighitdsitan ocowaem@BOoi As $S2 Duthe D
doesvoil ve an el ement of strength but also i n\
as i mpacted by patient physical l i mitations
shortnesswhifchhrarad hal |l (Z28mey | and VCEOPtDages of
include the need for Tmiha tsordelp ae qdmi rpanteinan aonfd &
mi nutes. Therefore, it i s not surprdwse ntgo t h
these practiecplechas ¢ fgit padryc Sibbwaerdrk i er s i ncl ude

ti me and inadequate equi pment .

The other SA met hodsRM canm@dMnmtye sused uwerdae s
outcome measure butreprcirmagriiloyn fpamr poxersci Re sp
SAwere predominantly used to measure bicep m
emphasi ses t he i mportance, rel evance, and
specificall yBR hd oweadrbiodggpsstrength is sign
patients, with upper body strengt(t43hDlwins t o
guestions the suitability of a bicep SA in
mi xed resutlthes megmaomsingeness of wupper body s
showing significant i mprove(in8fFtusg tdred motrlreer s t
cl ear how only individually ©prescribing | oc¢
prescription of ot hewe rst Ir-kehhlyga rhifeMh mtnegs tesx earrcea sr
chall enging within cilseitciahgsgrsamutdcsewt, heyrt ¢ a

heavy and specdi exepeidsmmentghtMany research st
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paratus to g@gsbBessumbsabel sgr pnegs3ddamButl eg
sults of this s {l®Bdiyh oamn dP Rp rseevrivo ucse ss urravr eeyl sy

ui pimelrptpor pengethbhaerdr iSeAr of i nadequatReM equi p

-Ril bi cep imuslcilkeelSYA mor e feasi bl e and acces:

ercise that can be conducted with a |ighte

Thé east SAusserde repor dgdamomebteer a and stra:
namometer was predomi narngn@@HBSs)dd weo ens s s
bate regarding its usefulness anHGBalsevanc
en aswiotchlagvadnt patient o ((GBt2Po mes2)1 itdycsl euadsi en
vag ) HWo R 7,27),7 and mortal 2ty Redemochi dasyal
derate correlations WWi3t8h7),lgu aadlri icadp 1 gmwas dlea
rength i s assocdiGsSt eHlo weivtelr , a 1 d e dHGSy sseh @oimnng n
used conservatively as a SA, i mitmng its
remgtther than an i ndi c(2g 8B)IHWGS sovreatal fl r ébgpude
sessed or reported as an outc@Mmé mMmewasuathe
esreaccstss onal and | arge popul ation based st uct
ghearmt changes in mosicvVvenessenhgt 8T ecxle r eis p @
nsequentl y, tihtat c @ad@BSbunsaurigtdaébd @r dSgAr a mrhe ¢ h

picall y ovmelelksl.adths® ead, due to its associ .
I's considered more appropriate in clinica
a marker for RaIBcepyanmniuatand UOraehbhsyg pr o

eat men(27s/t r ategi es
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Lastly, the use of a strain gasiga haasiblek
SA n clinical practice, shown t(93 pHowederyr el
true practicality of such an assessmeafui se
ti me and specialised equi pmenmeamwhnghcust mmt
appar at u¢ 34s Thmeekcddre, feasibility in PR is
t wo PR services reported utility. I n summar \
used in PR varies, with choice of assessmen:
available to each service.

5. Pr2z2scription of Strength Training

This study found nearly all (93. 6 %) part
e Xxerpoigsreamme s , fulfilling the recomB@8hedati on

1415154 Similar results wel®16®8mdbutn tphre vea

of ST inclusion has not yet been reported. T|
of PR exercise, accounting for nearolwevtewqg t &
investigation into the prescription of ST r.

used across PR services.

Results show nearly al/|l participants repc
all specifyingspaambhbyeilhg,amkhlde hawéifghts. Ther
resistanptlkRebBpudwshi ch researchehad,fezmowel I at
being practical, | ow (B3BBt4,8 68a)0t Omlea melhymsi € a
Sshowed resisbheanazr dfaneadct itwe al ternative to
mac h (3@Ps Equi pment alternatilvwetsi dn kteo tlhii mi tceodl

access, e s pectihsld usdhyo amaidniidnearli ngs e of machi ne
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progr aRenseesa.r ch i n this area has increased ov.
i s needed, partifcealsairthyy awidt hp rae spcori uplstaitwodno nisn
PRRett@M®BbEthough there is widespread use of
the range and quantity of weights availabl e
were potential barrieheswi sheoai PRecsf wouhdr bed
in the future. Qualitative insights provide
and the challenges faced in clinical practic
use of domisGel thefoei ght rangesSAswhait|l akelqaui a
heavy e.ofaRib a(nrRM)m and exercise progression
avail abl e. Haeadt ma x ip & w@strksgp,B5 pvighcibcfh f or many pat.
fofeetti ve exercise prescriptionsAand BTogneBRB

therefore future research should continue to

strategies, with a particular focus on feasi
The uvaSé& oofi ndividually prescribe exercise
|l east used met hod, | i kedycha a0 nlsiemiuteend et iorhe |

The most reported prescr Bprtlgroenatmd telsmihtelwa s st
frequency comparabl e wiltth opreevieir®o usuistua lvielyi tf
prescriptioe Beadguestienadbdiser astcuarlee,s tare pr
di scussed and recoAiimeamadcamdircer easrpaikrnantgooriyt
approprfiarthe st onpdldal noy nxl®383375 23 yl nSTf act , U K
gui delines do nBotrbgmeat hbestshesasscafes for e
3361415154 amsdniot ia ST prescription (88tategy
22,31,31,8261)1ST i s said t o ae vbkrei Neldraknyasigsnd t

easier and more ttAdbGermapdCeonsemqmpeneldy.,t ot hi s
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relevance of a beffaedhti iesseanasd sehiablferST p
i ndi vi dué&leisisesd ahoad Research i s needed t o

ef f ect ibvreenaetshst ecafkcare e s prescri pti on of ST.

This study also prowriidgetsi oonnsofghS8T i wolbuméd
met hod of prescription was the use of exerci
reported at 3 sets of 10 repetirte coonnsmepnedre de Xi
sonPeR gui @81B9%dAdA ernatively, a commonly repor

the conduct don &dfmeeexde rfcarset he prescription o

|l oad/ resi stance, and progression. Using ti me
wiitm PR, as allocating time to edoWweea@eyci b
suitability and effectiveness for indasidual

exercise volume could be susdeppet diyietxaetdotnog var i
speed and Efefrearitsi ngv elesSTi masi ekefprmakactit
and explain to patients, and as an initial s
commence aadtiwicryasidowever, it is typically
HI 1T(ZB5 which benefit <cardi or €1s8pd 2).7a t Tohrey uasned o
60timed to prescribe and progress ST exercise

research studi(@3% Bor PR guidelines

A key i nptlhiicsatsitaunrdy i s the need for i mprov
for ST prescription in PR. The only for mal
outlinedy foolrdehreaddul 8)5biHowvbdee ACSMs shown in
maj ority of participants reported the presc

i mitation is the Ipadkaewmdt sBRRegn dgrcammed.o TCHx
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vari ables predominately met (>80%3T weregSds ¢
and a focus on webiegahrti ntgr aeixneirncg soers .weFiug hfti | mer
more attainable due to recpmmefidati Ahs ebaiang
criteri abearnguetdheasmbst fidi fareultthet @rescripti
number of ST exercises. The ACSM guidelines
using %1RM, but i fBotrfRyP B c acdseens dote puossesdi.b |Aes taH e re
SAs |-RM eo-RMmawrod commonly wused, l' i kely due t
Wher BoarfPE scales are | ikely easier to use.

recommend a mo-@oerr aatheo vieh @r BonoBYP EB 2ldbowever wit
COPD popul at i-oinss cao missciodeer od &4 mor e su(bBabl e t
225 Alt hoBobpgRPBoalke ommendati ons are comparabl
have a | ower tolerance to high exercise inte
resBolrRPE t argets are | ow23d5 tohicso mpewischt ex dloa

ACSM prescription criteria for ST intensity

Lastly, the AGSBMNMegdi dtbki-t@sbtueengtbénBng
This is not feasible or practical within mos
sessions coAbsoet i Shewhad to be allocated to
prescri-hOti reee pitbixg8 rst 6§ s @0t pos soideloa uwiatt h iom toh €
typical PR exercise session. Despite the AC
criteria of ST prescription recommended for
modeehy aware of them. Similar nde5bu2B239 have
A reasobBathkrofhawareness could be that Amer.i
or referenced by healthcare organisations 1in

show | ow familiarity with American badetdogui
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familiarity wi 4h)6GObDsgsihdoeaksi nhéde | mportaateyv
f HfCPasbout gui delines and recommendations, to

Overall, there isspeoaektdcfgui dékeanes COPL
explicit consideration f osrt atnfceess torffucRRRir@r, ogs

Engl and. Literature ack®sdowl eesdogreisp ttih@0O A,Batcrka toef

with recommendations for future research to

an opti mal strategy wasn aatde rfreibisk dg d i wiyd esne
unli kely due to variation in resources and s
towards developing opti mal prescription str

variety of equipment.

5. 5B&8rri ers and I nfluenti al Factor s
Results indicate that practitioner attit:.
Overall, participants agree that assessing p

should be st®RdaedvsedsacBomsl ar findings we
participants agreeing it is important, benef
i ndividually prescribed and standardi sed a
agement have previously been reported as [
management(d562&8P@®DOne study found adherence
Spi rotneestivayn gpr ed | c haegrihegment wi th the recomme
seefffi cacy and r(4e9® ulrhcies aevnap hlaashiisleist yt hat posi
l' i kely facilitate and aid adherence to recol

the i mplementation and use of SA atntderSel arne
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ot herri édbrasr and i nfluential factors at play. TF

|l i mit ati onrsel Batnedd ssrebravrircieer s .

A substanti al portion of participants did
muscl e sdt rdeengtvherayn of ST. Of the total sampl €
or completed training related to the assess

understandabl e to some extsersts,i $a gnediryfgettde €PeRd .S

However, of these participants over a third
participants involved in assieBRmemoégr ammédayi
as site | eads. Furthermoobpaenttcons$i ®P&Rr,i mgea$STy

participants (45.9%) do not have training re

standards for PR in tlkeei d&nwcd at eatseprvottcessi
pul monary rehabiyyitatioerdaeegpadegnaéed!l in pre
exerciselldHlapinilag . Comparabl e standards are

st atrienlgevaint expertise is redud4prdEYDdD)ddrt i ye
this quality measure is not being met, as ne
and supervising BRaerenotsadpgogtaemmetrained
knowl edge/ understanding is a common barrier
Specifically, the use of bed@2i exer chaagter ain
COP@B 95 gamainfagement(d %3 rCOPeD r al an4e6,$6),0 montd on
provisiomar off acUKr e¢h@bi IOf t aathiesre stadHE€®s t he
themsel ves, conclude there is a need train

interventions as a solwution to this barrier.
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Additional study results show that the me
working in theanytumeewdbr PRngobnoPR. This en

of PR services to offer and provide training

touch on this, with one participant stating
covered in previous education, and as such
experience. It is essential that the trainin

not only to benefitasuweRaéashidvw adlfe arbruitng uanur
key method of trainingucddmai rkinrogvl iesigberafihain
opportunities of first hand and practical ex

as direct cont agxdt igenfidt sHoowe verr me i wi may not b,

me hod t o fully l ear n, under stand, and ref
fundamentals of a topic. Further mor e, Ol ear
knowl edge, understanding, and priawisswesnttiradiln

it is | ear di7ylg Thhy soo pywigrod hat | earning from :
but it is ensuring that this training is rel
chall enges and issues of standaa9@xpphoiried ih
attitudes, opi nHOMPso,r anhde ceosntcaebrlniss honmfemth and
Aust.alitaliaapoHC®PBertdhadasing the 6MWT in differe
l evel s of under stsaantdhantg.j ur'shti sb edceanones tamtaes s e !
a working clinical setting, it dolesrnmnongmeart
the job6é does not guarantee correct and adec
coll eague to coll eague and t HusimaEtivp € ei & ou S¢
either for mal or informal, it needs to be th

to the patient pop@l BRi,on and clinical set ti
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There are some contradictions in the stu
training is iIinf8Mcaatradcras na PRat eHotwieavler , t hi s
to |l ow knowledge or confidence, @i tclobnpadehnt

assessing strength and somewhat di sagreeing
Furthermore, although nearly half of partici
of ST, a lack of training a npde rkcneoiwl eedd ghed rurnidee
the majority of participants felt they woul c
support them in assessing patient muscle st
practical traihhag edunoaetded, toat mprove know
measures are neededevtaol uaastci eornt aoifn utnhd esr,s taasn dd
accurately represent reality. Further invest

t hecisfpiec training components which require f

Anotpheerrc diaved er reported are the physical
assessing strength and performing ST exerci:
@pl12and have multi(Pbealclomot biwdti cihesneed con:
conducting assessments and prescribing exerc
tol erated byl &A@BABDr puito entrsesear chi masaantde pa st
comorbiditt@R, aexkeacBB et dnSTderation i s a3
when choosing and performing a SA, as some
severely deconditioned or haard I pmydiedalmolbii
are not a justification for the absence of
individuali sed exercise for the patient. Asi
heal t h ¢o3nadnid iiosnsshown be edtf eomoveéi dngopal a

such as cardi(®d9)thsyqpwlraie Jyd&iB)Beratsker i t i s and musc
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condi Gi3)gnsand q2i3pcb eEfefsect i v e exercise presc
i mpl ement edf oarn dlx ato meadat ed f or a variety o

Il i mitations.

Lastlys;resateidcd actors were identified as
Speci ficailme,and minadedquat e aeq wiap me,retasw eiwveel |rS
as addi tional chall enges including hi gh wo
Regarding the delivery of ST, potential reso
eqi pment s efatedcedarriers, such aswotriknes,adfsyn
staffing, and space) are commonly reported i
antdheeonduction 0392 %9@&68W0V&rt4i555nsNo st udi es ha
identified investigating barriers to SA use
reporting similar findings -related tevibes, |
spiroédmaédedandheg3d P8 flath mustt bes aos ecdodntdeuscttweedr el |

di fferent countries and t hus di fferent heal

regardl ess. Limited and restricted time is o
andiclailn pamdctRRei s no exception. PR programm
many components that are each considered im

examplaed walsldanBpo4a eTshter ef ore, the use and al
efficient. There isf oty end mAscle sttiees tdInMecsoa
senvsed tand easy to use. The same goes for ST.
and gui2dle6l8i94e sPR programmwesekar enabewngt h, wi t
per week, whouoho wracdcf iemxcdrucdiese. Therefore, S°
aim to produce meaningf ul i mprovements withi

beendaoacted iIinvestigating the effectivmness o
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have shown significant i (hBrRo2yGe 2ne nH e wea e rmu stc
prescription and delivery protocols wused in
some | asting 12 weeks in duration and only
Anot her kreegyl asteerdv ilceaer ri er i's i nadequate a
findings were reported in other studies, spe
(39856 Access and availability of equipment f
the setting and environment iin which prograr
venues and settings, i rhall d i, ng edmwrreh cemd r e
hospitals. Meaning all settings may not have
a commerci al or hospital gym wi | | l' i kely hawv
may not . | f momdy WRr esenroiaclejseacto,ul d achi eve
recommendations, but this is not the reality

of a SA, and the prescription of ST, needs
clinacalcpr 1t is vital that future research
of -wemald clinical settings and the resources
guidelines should acknowl edge itrhee dritkamge n

advice for different settings and equi pment .

5. Bt4engths and Limitations

The strengths of this study include the
This research contributebByrovkdewbedhgeghnd at
|l evel of detail which has not been previousl
identified barriers faced within PRtbBervice

reseakobwetr édge this st ibey ohpersoamad e b ec lcoard uctit
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focus for future research and <clinical prac
practitioners involved in PR delivery. They
servi egaedaygyagftonreer t heir i nvol vement and opi

understanding.

Unfortunately, the sample size target of
that this target was an overesti mat eldatriepm es
was conducted with the assumption that excl u
i s possible that the same staff work across

Ssize target was also chauléngsnguduegtoear

research sites and PR services reporting | ov
due toel9Coavnidd hi gh workl oads and | imited ti me
by woont hs, but due to | imited resources and

Furthermbeee is potential for ,regpahgde bi
i mpact the true represenRhRiart$ tolny jodj drRi tayn do fs t @
were female (82.2%) with ,a mpeamiimg Waamti st t
| acckepresénbomt mahe participants and ander r.
healthcare/theeapgdiassostaht more data from t
or changed the results presented. However,
make up the majority of st abflfe wohrakti nvgo liunn tPaR.
and-rneosnponse biagdrmaysbherphheseasmawidcodd®R , practit i
who volunteered to take part may have been m
especially considering there was no financi a

resul ted i nrdper tsatsiygeyotneeveeprr esent i ng one per s
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st usdaympl e could have specific opinions or va

PR practitionersd®Wy®ho did not take part

The survey was fairl y 206nmi ,hawkiegqlgt do wind
contributed to recruitment di fficulties and

participants did prosodel isedbacWwi shppocobuph

=
m
%
S

epetitive. o0 As t3Angdt BdiyguwmasP Riomv d Dtr ima e
wording were simil ars,o bduatt at hciosu | wa sbcem ectoe g seac
independently. Furthermore, daéepoweragcohhdc
corroborated by other raxtyerordfalacdhad k PR tpheore
may be | imited. Participants were required t
PR practices-1lDefpamaetmie , Caniitch-2 syeaeygsatbepl t
of the pandtehmd cdatAas wax hl,i kely subject to re
observed among participants working in the

gave contradicting ans$swer sssdDiméag & regpiorregtn g thre was

asseamsekedot hers reported it was not. This co
servi ceaAursd ngt mer s not, or p8Autsieciipnantthseinrots e
patient muscle strength is not C&dUs egsusiedde | d tn e

published in 2014 wer e upreas caf@i3pat iboerf eae no pd &
edition has bd3e7m5 pAubltihehdaed nmei mde t hi s study,
accessing this wupdated boblen, ahd msbedvaac med

avail abl e, confirming guidelines for ST pres
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5. Btudy I mplications and Future Resea

This study has a number of implications
Results reveal | arge variation in the assess
ST across PR services in Engl and.c|Tehairse re napnhda
speci fic gui del i nes for use in COPD and P
considerably |l ack advicei nand fdieckiaedmtmeanrmdda t il «

acknowl edgement for PR wvariat i oenr.miFuitnug eo prteis
met hods and strategies, but f esctuasn dsahroduy | do unto tz
favourable strategies for the variety of set
and investigation shaoulickerst racmrdgliynfd aresitd arl
wit hi-morrledal PR, with a particular emphasis ol
should be developed to help guide best pract
current metdhpdoltogioés amto clinical practice
research and resource development would be b

anger c biav eainedr § aci | i tators

Al t hough this study crhioptsi ovnar i au &8dormga s nt H
breathlessness scal es, it cannot conclude
investigate and determine if such methods ha
muscle strengt h, atnrda dhiotw otnhad y poeems@geaRiMp totiramn  m
m-RM) . Lastl vy, this study found a substanti al
the assessment of patient mu svdhlde ds thraewreg ttr ao 1
results ecdrmanmt tdoec true relevance or qgual ity
gual ity and sdfaff éd tniivngne s pefci ally under st anc

identifying the specific aspects eofartaas na ma
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servecegar @dinalc onrceoh algiyl i t ati on), which assess
muscle strength, would I|Iikely find these st
evaluation of clinical pracitdeean dherswei @dwsa
in PR, however exploration and identificatio

services whicdedaamadddrescmotbe ST would be be

5.@oncl usi on

Thias nevawhyi cchv ipdrebs pf ul i nsight into the u
ser viicnegsl and, as well as the influential f act
within clinical practice. ST is included in
Thes el arge variation in the methods used to
Key factors identidfiet¢ates bactioess armnetseuvVe
staff training, and the phweedafoli ml eatkeons
the use of SA and ST in PR, with considerati

clinical practice.
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Chapt®tratwi sti cal anal ysis of
assessment and strength tra
reabi | itation services i n Eng

analysis and binary | ogi s

6.Clhapter Overview

This chapter further explored the Hescriop
with the aim of identifying specific factor:
services in England. Sulveqgwerntedst stpiesti ifd alal
factor analysis and binary dsredgiasttdc baegi es s,
related barriers, and practit-uoseerDeospifti € ean
conducted tooresxpdfor®T ppedgaiifptciamn, aman i nc ol
were found. This chapter provides further in

patient muscle strength in PR, supporting fi

6.12ntdu@t i on

| €hapikaeascriptive findings$APAnRTen rRRRD osrerevdi «
in England. Results showed the assessment of
of participants reportingndhlealrf PR4%8e3 %) creenp
no®n the otkhernbbhodjonh of ST in PR exercise
al |l participanittssh ¢ b.GsHhdpe reerp,ormatnlgpods r egard
prescription vacrhiaepdt.e rPsr ehvaivoeu sd itshceussissed t he |

for the prescription of ST, arguing vague an
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comprehensive criteria referenced is the ACS
al so eeemmerhd@@P@ 3)5 These gui del ines addr es
prescription vari abl es o f ST, whi ch i ncl ud
progression. Dens cQhbdppatige@® efpiomdienlgs hat a subst
participast at eB 3A8BdYigui del i nes were not ful
programmes. This emphasises the increasing n
for the prescription and delivery of ST in P

and barripreasctfiatcieadneérys rel ated to the use of

Il n Chhappencdrndei meamporsted to have positive

yet a Substanti al portion doFwmot heédmmaern e, sab
idehted factretieaded to service provision, S U
i nadequate equi pment, high wemtk| taafsf thumbere
barriers included patient phys(@(dtal parntiitcaitp a

practitionern.s Tahneds ec od el secargiupetsi ve findings pro
ST use, as wel |l as the challenges faced by
over vi e@w accft iiPokRds caantda s etasr erefd ut ure I mprovem

expl or atiidoant ai mtoou |tdh provi de a c¢cl earer pictur

and bamdi enuldenthelfy potential predictors whi
muscle andepgédvcri be ST, and services which
outline and present subsequent statistical a
Chapt e$pecifically, it aims to expreserampd:iiot

6. Rekearch Questions

T What factors predict whether or not PR se



308

T What factors predict whether or not PR se

6 .M8Bet hodol ogy

Data were collected from a cressctional questionnaiieased online survey. Full
details of the studgnethodology and descriptive findings are outlined in Chapter 5, along with
the survey questions presentedAippendixZ. Participantsvere HCPswho had a job role
either running, managing, or assisting in PR exercise programmes and who had worked in PR
conducting standard fade-face exercise progranea before the Cowvid9 pandemici(e.,

before March 2020).

A representative sample size was initialculated (see Chapter 5, payel), which
determined a target sample of 291 participants to be appropriate. As subsequent statistical
analyses were going to be conducted with the survey data, specifically exploratory factor
analysis (EFA) and binary logistic regressions, it was also important to consider sample size in
reference to thse As the study was exploratory in nature,aapriori power calculation was
not possibleas no previous relevant findings were available ¢tegnine the sample size
required. One alternative is using 6rule of
of 10 events per variable (EPV) for performing a binary logistic regression ar(@l§/sis37).

However, within the present study, the total number of independent/predictor variables was not

yet known because this would be influenced by theltsesti the EFA. Nevertheless, with
consideration for the potential number of predictor variables which could be included, 10
variables was deemed a reasonable number for estimation. From this, a sample size of 100
participants per outcome group is neededtet the criterion of 10 EPV, totally a minimum
sample size of 200 participants. I n rel atior

300 participant$538540i s consi der epmhrtidpgntsied 6 sadd r(g.06f ai r
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Overall, with consideratin f or the previous representat.i\

guidelines a sample size of about 300 (291 specifically) participants was aimed for.

6 . Mnal ysi s

Analysis was <conduct edveussiinogn I[2B/M . SFEFRA it

| ogi stic regression were conducted to answer

6. £xpl oratory Factor Analysi s

EFA was <conducted to collapse data item
variables, such as composit e/usdwen d§ mo rtense, ssud
relevant binary |l ogistic regressions. Five i

t wo sevfeA e conducted to assist the-iaagenping
attitude2s?) saemect-i pladonBs afr i pag &@8rAppEpendi.x TAFR

foll owing three EFA aerswerciomguact ede $-0b@aes i go
of ST atti 2U)¥e st-i{tseenes8 poafg eST RBRNAIRpP an @)is)e eA p a
antdhe tms of ST gui dePRiff.e lamtadriean&elislisi t( 6,6 eu piarge
al pb)waé conducted to ensurerdgearnterfnadt cwros sfi ant
The chosen method for dealing with missing d

|l oss and all ows wutilisation of as much dat a

The sample size within each EFA varied be:
An outline of the EFfAmminagd wicze swi timich uedadh it
corresponding results tables. Al tldoB3®® & lae ge
a sample of 200 i5s4)1s thulrli nogo nesaicche rEeFdA , 0 faadidri @ 1

adequacy were conduct eMle.y-OF ki :1t (Y KMOUY s immega stulr e
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mini mum accept é6Bb)2e Sealone | yf ©&a%i ning the av
amonagc tfor it ems. An average communality val

acceptabl e fo@ar cuapipRO®O0OGidBast s

Principal axis factor analysis was conduc
Principal axis factor analysis was chosen as
anal ysis ovreeg et o cecatpd and reduce it down to
anal(y3%8 sAn oblique rotation method was choser

and not completely i®GB8@8pé&dhdentwasef eosndemanotfth

bet ween included 1items, showing the wunderly
related to some extent. Not e, for enarleg ses
substanti al di fferences between rotation me
possi bl e. Factorability of i toeungsh wveixtahmim aé¢ a ©
correlations and communalitie®redc€ot oelastciean

relationships were within t5h38 raesc ommenhd n daesd croa
of the Bartlettbds Test of Sphericity to det ¢
(i .ewemeneyt oo small). A significant result ol
Moreover, thé eammunalkimtwase examined to conf
with other totfdmp,0oiwmitt lofa enugtyd 44 necte afta ca owraal
was confirmed, the EFA was conducted and f ac
cut of f point for factornb545 anitnhg ss uwahs ssceotr eas

st adbHe
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Bihary Logistic Regression

6. 4 .AZS.

slessment of Patient Muscle Strength
binary | ogistic regression was conducte

ariables predi muedl| swhset hengboh was$ aase:

i nary outcome variable was if a SA was
ctor s, i f they coul dSAiseet hd@dhri peedast lo:
ded werexawaembees ofnibdmber of PR sites, S
dence. I n additi ocnon satrryuccamesth e v sWwer EEM Vv

itially, data related t ergeogiun go neoi tbcteydp e

edictor vari abl es, but due to the follo

(7))
c

mption of Dbinary | ogiis.t&.q arseg rceaans iomn
r of one group withah dath wasi abliek. a
ted in multiple response variables. Thi
ogistic regressionmn.gwaesihe)owneduthonhgmb

ori chhi vacawbededssubstanti al i ssues with

(7]
(7]

(50B)8B.e choinentednds t he contingency table o
expected frequency cell counts of more
this case, the majority of eeleylblcoamkt
ating no data points were present for s
resulted in the analysis having very |

de thepeebbmnablygs s ahaesc kr uthnhet ooccurr en

signif-wbacbe reveal ed none. Wi th all this ¢

equi pment types as predictor variables in th
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6. 4PRe&cription of Strength Training

A separatvtegi Ptiinaryedressi on was conducted
exploring i f any variables predicted whethe
ACSM ST guidelines for healthy ol der adul ts
al sorbeemmended2 ) rSpCCPDX i cal ly, phesergpitde
should include the foll é&WI%RJgE (damcexam®d&inge tio
1RM with expemi arhece Boa®P Bicead ean exer ci-s@ volu
exercises, wlbhr®&®pesietsoms ndc&r oefx edX itsieme sa ¢
progression of strength exercises; -bemd itnlge |
exerciseshelmimnamy |l gut come variable was whet
according to partamppantgsianblotvg v mem, gtalwdenp s wa

sufficient. As repo26@d tihnre Qheaspstheorped v(ehead s .

12. %2 5/ 205) fulfilled this criterion. Oon t
restrictive, -LbBeepeestcowveed,wami tohe ni8h et hjiauts t i f i
could be unrealistic for PR services. PR exe

ST An@994Due to this ti med Isitmietngtihreali nmd)i regx ed
carWasv®ed exercise would be challenging and u
sample quantity increased slightly iifni dalel yo,u
25. dn&5 2/ 205) fulfilled thmES4IMoAdF)i edi ccrmoter
=9/ 205) was missing data. Although the bina
terms of cases/ participant sconduec tbs thiafriye d obgyi

exploratory nature of the study and its anal

As stated, the binary outcome variabl e w

modi fied ST prescription criteria. Vari abl e:
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t heorised as having an i mpact on ST prescrip
number of PR sites, duration of exercise s
training, ST confidence, and SAexsoenstirrucacd
frdarmreel evawer EFAncl uded as wel | . I nitially,
in PR services were going to be included, bu
reasons as stated aboeegr éosi the SA binary | o

6. Besul ts

6. AsBessment of Patient Muscle Strengt

Research Question 1: What factors predict wh

strength?

EFA was conducted for the purpose of reducing the quantity of datanmioageable
number of variables. This then allowed for data to be included and explored as predictor
variables in the subsequent binary logistic regression. To answer research question 1, EFA was
performed to collapse theitems of SA attitudes and the -itéms of SA barriers into new
variables. After which, they were entered as predictor variables into the subsequent binary
logistic regression, which explored if factors predicted whether or not PR services assessed

patient muscle strength.

6. SEgpltocorray Factor Anal ysi s: Strength Assesst

Thei tbems of SA attitudes were TakAPded e
Details and descriptive resChapt2f4dniivgpaget
Samphdegquacy was confirmed by=0h24dpvaemdalt h&N

mesaur e of each 130e.mM9 &) ,udesd WKIMO as t he aver
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(.5b20)i ng within tdhe Paetemmi alalrgy raxmgni nati on
conducted. T&AB2 45 haolwn cionr r el ati ons were within
and O. 9, e xacsespets sti meg iptag m edm t , wiui scchl ew asst roebnsget rhy
have correlations O.3 with three other wvari
Examination of the Bartlettds Te2(a2DF5.Shpé,er i
p<.001]. Secondl y, t hvascoemmum anleidt,y wdfi céha ahe vi
five items were above the miassmesmsivagupabi e

strengtdéhi d snetasméet this criterion (communal

for possi bl enirneemavhael .suTiot aebxial i ty of this iterl
was run with al/l i t ems. Results revealed thi
score of .397. However, once all evidoemce wa
the analysis on the basis of 1) |l ow correl s
communality val ue, and 3) borderline factor
decision included a sligheoatge mewsd7tq@s f act o

. 79) .
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Table 24. Correlation matrix of the-iems of strength assessment attitudes

Assessing Muscle Assessing Assessing Assessing
patient strength isa patient patient patient
muscle useful muscle muscle muscle
strength is outcome strength is strength strength is
important measure in  safe should be easy
PR standardised
across all PR
services

Assessing patient
muscle strength is
important

Muscle strength is .745** -
a useful outcome
measure in PR

Assessing patient .457** A481** -
muscle strength is
safe

Assessing patient .479** AT .295** -
muscle strength

should be

standardised

across all PR

services

Assessing patient .235** 241 A41%* 276%* -
muscle strength is

easy

Note.** correlation is significant at the <0.01 level

Foll owing the r earsosveaslsi oifg tplae i ebhemméscl e
factorability of thexsaemaedi nghtoBaritemsowa
still sd Py(=a3)0 i2 cp@<@. t0 O[1 ] , and the communalities

reasonabl e rang@alf20e 3t)h easAssé ssshiodagn piant i ent mus
safde@d have a borderl i gag@whemmenal neyd waltheée no

no additional evidence was present to warran
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anal ysi s was deemegcdnmauiirttieanhid .e ReEsEFAl t heefdloed a
factor solution, which ha6d2.a5n% eoifg etnhvea |vuaer ioafn c
|l nspection of the scree ploAppempkox fiehdet e xt r
l oading matriTab2® phewengedl|l i nfour items hac
of O0.4. Moreover, intelUra’TWibpbhsnetenbgtwasi a
in the alpha achiewédibbyemsli Ai campogi additCioc
one factor solution, based on the mean of t
Assessment (SA) Attituded was assigned to tt
and 7, witsh ihndgihceart isncgo rigerae.qutoesri td g/ree e sidt u(d e )

in PR, and | ower scores iadnea@matiinge gatetaitteud «

Descriptives of thiavetehgaghedr diicalplaemt sh dva,d

attitadausewi Mi=5PFD(. 92) .
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Table 25. Summary of EFA results for strength assessment attitudes

Factor Loading Communality Item Sample Size
Assessing patient .88 72 218
muscle strength is
important
Muscle strength is a .85 a7 218
useful outcome measut
in PR
Assessing patient .56 .29 217
muscle strength is safe
Assessing patient .54 31 218
muscle strength should
be standardised across
all PR services.
No. of items 4
Eigenvalue 2.5
% of variance 62.5
U 79
Average communality .52

Note. Extraction Method was Principal Axis Factoring. Rotation Method was Oblique (C
Oblimin).

6. SEtgpRoratory Factor Analysis: Strength Ass

The-items of WArearmceclewuded exclusively i1
descriptive results of t hseesee Difaiyedtpsp ecnadni. xb eA Ff ©
Sampling adequacy was confirme@d. ®8y) t Aedoviee a
measure of each =0t €@ 9140 c | mdsedve(! KM@s t he aver
(. 6b7)i ng twhed haoceptabl e range. Preliminary
conducted. Correlation anal ysi s reveal ed al
examination of the Bartlettobs TBeqtE=2dbfy 55 plhoer i

0.]J]00MHOWeeee were a | arge(BémbaertofatdPrre&hae

o
1

in the omatrekapAppemid@&u dAinoseection these | o
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were between items which were unlikely to b
items are presented as barriers to assessing

aspects within wRiBR. eXpltolriag oaryal yadils vari abl e:

this point, unl ess further evidence was pr es
of each item was examinedqgf fshwaling afl | O.w2.r e,
factogi anwmdy deemed suitable with al/l 17 ite
factor solution. AlIIl factors had an eigenval
dat a, in total. Al items met ItchediOngs, ne xncem
iteemxed ci se equipment is inadequatwhfoh head

onto two factors (.353 on Service Barriers a
item was removed fr oom nieheet atnhael ynsiinsi nausm ilto afdaii

no clear membership to one particular factor

Foll owing the rexmewvail sefedtthiepmetnetm i6s i na
patient musclfecsbdbrahgt hty of t heex armga maidn i anngd
confirmed. The Bartlett 6w 2Te=s2t@ )Yofi=0S @OMOOr]i, c iatnyd

the communal ity offadafkh Reéeml wasoO. Bhe¢ skienal

factor solution. Al factors had an eigenval
7.6% of the variance in the dat a, respectiv
supported tWwishekheadtlieor,) |l ing offd of ei g

Appendi.x TA d ofaaldtnagr matr iTxabi2® pheséemigedl il nit
pri mary factor | oading of 0. 4. As shown, to\
Specifichladawm,untemsadbn about the sabealgdbd a
am uncertain about the benefbotbfl asdedshngl

Factor 4 (Practitioner Barriers), but also h



after further

(Practitioner

i nspegeron,oatdhegs

Barriers) and so

Table 26. Summary of EFA results for strength assessment barriers

rema i
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ahdmpabhadrr

ned.

Factor Factor Factor Factor
1 2 3 4

Colleague Service Patient Practitioner
Barriers

SA SA SA SA

Barriers Barriers  Barriers

My colleagues do not have
the knowledge and
understanding needed to
assess patient muscle
strength.

My colleagues do not have
the training needed &ssess
patient muscle strength.

My colleagues are uncertain
about the safety of assessin
patient muscle strength.

My colleagues are uncertain
about the benefit of assessir
patient muscle strength.

There are not enough staff fi
assessing patient muscle
strength.

Staff workloads are too high
for assessing patient muscle
strength.

Time is limited for assessing
patient muscle strength.

Classsizes are too large for
assessing patient muscle
strength.

Funding is limited for
assessing patient muscle
strength.

Patients have psychological
limitations which makes it

975 .887

.834 770

.802 .759

.763 .696

.968 .902

.950 877

.739 .515

.720 .668

572 453

776 .694

219

217

219

219

219

219

219

219

218
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difficult to assess their
muscle strength.

Patients have physical
limitations which makes it
difficult to assess their
muscle strength.

.693 474 218

It is difficult to getpatients to

comply with the

directions/instructions when 545 504 218
assessing their muscle

strength.

| do not have the knowledge
and understanding needed t
assess patient muscle
strength.

-.895 871 219

| do not have the training
needed t@ssess patient -.809 688 218
muscle strength.

| am uncertain about the

safety of assessing patient 369 -.497 519 215
muscle strength.

| am uncertain about the

benefit of assessing patient .335 -.462 AT7 218
muscle strength.

No. of items 4 5 3 4

Eigenvalues 6.646 2483 1.627 1.210

% of variance 41535 15519 10.172 7.562

U .93 .90 .78 .83

Note. Extraction Method was Principal Axis Factoring. Rotation Method was Oblique (C
Oblimin); Factor loadings >.4 are in bold; Average communality = .672

Factor | abels were assigned based on the
| abel |l edeaggsAcr Galrlri er so, Factor 2 OSA Servi
Barriersé6, and Factor 4 O06SA PUhotieaohefadno
exami ned, with all amelaegl ed f po hleab@8:xc & (Ntoa B B ¢

substanti al increases in the alpha coul d ha"
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Composite scores were created for eackh.facto
Scores could range between 1 and 7, with hi
barriers faced when assessing patient mus c |

di sagreement .

Descriptives of thesom fhoerragew pmartisa bMeerse
neutral in agreement M=dwdsDds 483A Senrdv iScAe PRdri re
M=3. &D1.12), with a slight |l ean into the di

BarrMe3d3 s®S@s1. 51) and PraMdéd .tBDdelB35Barrier

6. 5BLn8ry Logistic Regression: Assessment of

A binary |l ogistic regression was <conduct
associated with the |ikelihood of a PR servi
outcome variable wildl be referreidnd¢loudesd 6iISA

anal ysi s: STex enrucmibseers ,0f2) number of PR sites,
Confidence,f cawsr vvarediwa bah e tsfr ue metdh e sr56 1 &HtAe S eENA C
Barrier, 6) SA PatientBaBarireirer ,8)7)SASALoR 1 a&atgil

Attitude. Of thNe2t1®)al 1§08 u@wnr s$dionp ptahni(ss awearl ey

of these predictor vari abl es, SA Practi:
categorical. S A Pmaasc tfiorinoantetre dTraad na ndi chot on
without SA=Q@) aamd ngar(tNioci panstly .wiltnh tSAltlryaitm
was expanded to include spdaami fGhca pttread B8 n(gs ecea
these categories were: no training, training

PR, and bot h. However, this faibaedtthatmatt el
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[ frequencies for <categorical va®bBabl es
ditionally, no significant re€f€ohssqwentl pr
s decided to simplify the wvariable to on

nfidence was al amadoglsli apsnodeilln tAkerfkipoal ec

2 7)3, this variable origbnakbpormdidngs etve nv aray

ag
pr
Wwe
Di
W a

w h

[Gl(

reementt hpgdewewner, of mul tiple categories al
el iminary analysis assumption of <cell fred
re coll apsetthmegetrleemn dtea fcd3l,m gd\reii & sherrd AQIr e
saffead d oD shasg rteheddmcemeéveegroer i es a categorica
s assigned. Thei .mredhigt on@emmon hgrndiep most dat

ich was the[3category O0Agreed

Preliminaryacheéelkds ower &y testing for mul't
ntingency table of all categorical wvariabl
vealing collinearity statrDsil|j=31I0®er eanap pa

pecetldd fcc equencies were within the paramet

pl oratory, the method of model building us
to the model at the same time, a&serlkace Wwa
rtain variabl es. The madé&B)8®wa 8§0=8.t0a0t0i.s|t,i c

ggesting that 1t could disti nguiTshhe breotdved e n
xplainedbé between 36. 9% ( Cokxer& eSnRe Islg uRa rseg L
riance in the dependent variabl e, and cor
smer and Lemeshow test indicasiegnithiec anotd et

&Hh. 4@8=1 ,70/s] .shaabd A Service Barrier, SA Co
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SA Confidendlgsiépnisfaiga ®eretbl y contri buted to t
variables did not.
Table27.Bi nary | ogistic regression coefficients
95% CIOR
b st Ml ¢ g ,  or .
Lower Higher
SA Practitioner Training 576 .443 1.688 1 194 1779 746 4.243
SA Confidence 7.186 2 .028
SA Confidence- Disagree  -1.83 .683 7.172 1 .007** 161 .042 .613
[1]
SA Confidence Neither -491 529 .861 1 .353 .612 217  1.726
Agree nor Disagref?]
Number of PR sites .074 .074 1.010 1 315 1.077 932 1.244
Number of ST exercises .029 .086 .112 1 738 1.029 .869 1.219
SA Attitude 333 275 1471 1 225 1395 814 2.390
SA Service Barrier -546 .165 10914 1 .001** 579 419 .801
SA Patient Barrier -.205 .204 1.008 1 315 .815 546  1.215
SA Practitioner Barrier -099 .240 .169 1 .681 906 566 1.451
SA Colleague Barrier -435 .187 5.438 1 .020*  .647 449 933
Constant 2.678 2.349 1.300 1 254 14.555
Note.* p<.05,**p< . 01; O6SA Confidenced categoric
As al l significant variables had an odds
value was computed to aid interpretation and
Il nitially, the target group ofSAt wasowuls)edmé¢ Yv
However, the computed inverse Boaspesd=0he t ar
Therefor e, al | resul ts wild| be interpreted a
i soutsed. The mul ti pl i cadiiwiediinngv elr sbey itsh ec ad dcdusl
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Results suggest that for every one unit
odds odfous e8Aincr eladsed79@2 71 .n7 ot her words, f o

i n

O

rease i n SpAarSeirtvEpcvee rBearr.iZerti mes more | i k-

whi chhodsd a SA. Similarly, for every one un

predictivenoatddd Dhcae8A=zld D46]1.. sMdani.mg@,7 for

=)
O

reasColilreagMsNearBtairciippant s were 1.5 times m
service nontusehadBbA. Further mor e, results sugg

were confident assessing paza.enltl]mutsichhges snhorre

to work in a PRiogeeviaceSAwhiham diad ti ci pant s
confident. Overall, an increase in SA Servic
with an increased |likelihood et pauckste ca pSaM,t s

and participants who disagreed they were <co

more | ikely to wor knouwsea aRSAexompcaer ewdh itcah tdr
Foll owing the anal ysi s,asanc oinndsupcetcetdi,o nr eovfe atl hi e
acceptable values. This concluded there were

6. Prz2scription of Strength Training

Research Questions 2: What factors tpreeqdyitcht

training?

EFA was conducted for the purpose of reducing the quantity of data into a manageable
number of variables. This then allowed for data to be included and explored as predictor
variables in the subsequent binary logistic regression. Toesumegearch question 2, EFA was
performed to collapse theifems of ST attitudes, the d&msof ST barriers, and the-i3ems

of ST awareness into new variables. After which, they were entered as predictor variables into
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the subsequent binary logistic regression, which explored if factors predicted whether or not

PR services prescribed $dccording to the ACSM guidelinesrfbealthy older adults).

6. 5EQplLoratory Factor Analysis: Strength Tra

Thei téeems of ST attitudes were Takk2Bded e
Details and descriptivdouasduliths Cdhfa paB7es & i(t
Sampling adequacy was confirme@d. D9) thedoviee a
measure of each =0t @b 9i4)c | mdsedve(! KM@s t he aver
(.67). baihreg awictelpitRerlelle mr aprgg examination o
conducted. T&AB2 8 haolwn cionrrel ati ons were within

and O.9, exdegtngtthe tirtaemidg shoul d whki ch and:

was observed to haheatbroehaetivasi ®@bBew, pro
removal. Examination of the Bartlet2@%5)est
=704. 544, p<.001] . Secondl vy, the communality

foout csfiixtt dhlms wer e above the mini matmr evrad tuke
training is eaagpdtoemdegtdthveraimi PRéshould be
ser Wi wes e bedfofw tehlisse ,cuwi th communalities of
evidence suggests the potenti al removal o f
excl usgtornenogit h6 training shoul d 6be Tot aerxdaami dnies
suitability of both items beingllnctemhsed, Ra
reveal edsttrheen gitthenm réai ni ngd ihsade aasny atca edd laibu er
of . 480, whsetrreeansg tthh et riaienmi Mg s houl dbé bei & trmamtd,s
with a factor | oadiewg dehc®. P2d. t € osltlraestniganmo @
training should be stdmdar dihsse da naad ryocssiss PR ste

correlations with al/l other items, 2) l ow ¢
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Further jaursttilfiisc ade minsifon i ncluded an

remoVWe.d7tad=. 84) .

Table 28. Correlation matrix of the-fems of strength training attitudes
Strength  Strength ~ Strength  Strength ~ Strength Strength
training is training is training is training is training training
important beneficial safe for  easyto should be should be
for for patients  deliverin individually  standardised
patients  patients PR prescribed to across PR

patients services.

Strength training -

is important for

patients

Strength training .936** -

is beneficial for

patients

Strength training .594** .607** -

is safe for

patients

Strength training .391** .396** A446** -

is easy to delivel

in PR

Strength training .678** .693** 465** 367+ -

should be

individually

prescribed to

patients

Strength training .172** .210** .082 .166** .245** -

should be

standardised

across PR

services.

Note.** correlation is significant at the <0.01 level

ncr ea

Foll owing the msemewngl hoft rtaheiingemho@ul d be
ser v,i cfeascét or abi | i51 y e b -etwlaani rneenda iamidn gconf i r me d
Test of Spherici tc2 (w888 s@82001s]i,gnarfd ctameé ¢ or
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each item was within redabh@btlestiategmgtdqp Ot B hai
i s easy toddel haee ance@R6wasalkridgtyaionfed within
as no additional evidence walse sper edweearrtaltio iwa
factor analysis was deemed suitable with the
factor solution, which had an eigenvalue of
| nspection of t heextscarcareopfl aodftp ¢ p gh)o.a dTehdet o r

l oading matriTab2® phewengedl i n5 items had a

O.4. Moreover, interndE. 88nshshensvybwhanttcaltk
the alpha achieved by eliminating additional
factorn,s oblausteidko on the mean of the 5 items,

Training (ST) Attituded assigned to this new
hi gher scores indica#&i pgsigrieae e&StTtalRedenp dt 0

| ower scores indicati@ngegreatver adits agrdeg ment

Descriptives of thiavetehgagher diicalplaemt sh dvwa,d

attitud®Ti noM&E (B2D=. 67 ) .
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Table 29. Summary of EFA results for strength training attitude

Factor Loading Communality Item Sample Size
Strength training is .936 .879 202
important for patients
Strength training is .952 .906 201
beneficial for patients
Strength training is safe .664 441 201
for patients
Strength training is eas A75 .226 202
to deliver in PR
Strength training shoulc 726 527 202
be individually
prescribed to patients
No. of items 5
Eigenvalue 3.286
% of variance 59.506
u 84
Average communality .596

Note. Extraction Method was Principal Axis Factoring. Rotation Method was Oblique (C
Oblimin).

6. SEpRoratory Factor Analysis: Strength Tra

The-it1t&ms of ST barexelrgsiwealey iinmcl ulies E
descriptive results of these?2B&meApsp ecnd@h .xbeA f o
Sampling adequacy was confirme@.79y anldet bee K
measure of each =0t @B 9i5)c | mdsedve(! KM@s t he aver
(. 68) being withinPrtehe macagreypt akxlaeni mamnigen o]
conducted. Correlation analysis revealed all
Bartlettds Test of Spherici 13p237/W6a5s. plfo@Bum @O0 Jt.o
Howe,tdrere wereera dfarger (ma8mbit.ifblestedla)d e s hown
correl ax iporne sgptpgreamld. ii XODnA icnl sopseecrt i on t hevee el ow ¢

bet ween items which were unlikely to be grou
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presented as b8Tritdey ttoveel aveiidmgrange of
anal ysis was exploratory, ial latvarhiiabIlpeosi nwer ¢
evidence was presented to exclude specific
exami ned, showi ng-odlfl vwad ruee abfove 3t.heAtc uthi s
deemed suitable witfh drmeisrei tli8ali tEMS .r eReesalll & d
Al'l factors had an eigenvalue of ©O1 and expl

Al i tems met the O.4 minimum critdrhiea eofi sa

=]
(@]
—
(9]
=]

omght eggoi go ar,ouwna halal | patdiienmgt so& . 374

Barriers). As a resul t, this item was el i mi
mi ni mum | oading criteria. Further njcustaisfei d ant
factor internal cOns8ta8teq®)y. once removed (

Foll owing the rtehmowveli sfndtheenduwegmh dequi pr
pati,enftfadt orability of t heex ame maidn ianngd 1c70 nif ti &
Bartl eof 6sSSphegticity w9 1826599 .p=B0g000]J cand {

communal ity of edal3RResnwulwtas df 3t {es efei nal EF

factor solution. All factors had an eigenval
8. 49% of the wvariance % ni nt hteotdaalt)a., Irnessppeeccttii o
supported this extraction, with the 6l evell

Appenil) XheA factor | oadi nfGab@a@ rsihxowisn gpraesle nitte

primary factor | oading of O. 4.



Table 30. Summary of EFA results for strength training barriers
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Factor 1 Factor 2 Factor 3

Factor 4

ST ST ST
Service Colleague Practitioner
Barriers Barriers Barriers

ST
Patient
Barriers

Commu

nalities

ltem
Sample
Size

There are not enough staft
for delivering strength
training.

Staff workloads are too
high for delivering strength
training.

Class sizes are too large fi
delivering strength training

Time is limited for
delivering strengtltraining.
Funding is limited for
delivering strength training

Exercise equipment is
inadequate for delivering
strength training.

My colleagues do not have
the knowledge and
understanding tdeliver
strength training to patient:

My colleagues do not have
the training needed to
deliver strength training to
patients.

My colleagues are
uncertain about the safety
of strength training for
patients.

My colleagues are
uncertain about the benefit
of strength training to
patients.

| do not have the
knowledge and
understanding to deliver
strength training to patient:

| do not have the training
needed taleliver strength
training to patients.

.964

.924

.830

.783

728

453

-.915

-.888

-.845

-.809

.924

.759

.909

.860

.718

.675

.576

409

.874

.838

751

.703

877

714

199

199

196

199

199

197

197

197

198

197

199

199
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| am uncertain about the
benefit of strength training 576 372 196
for patients.

| am uncertain about the
safety of strength training .559 518 199
for patients.

Patients havpsychological
limitations which makes it

difficult for them to do 846 707 198
strength training.

Patients have physical

limitations which makes it

difficult for them to do 814 607 198
strength training.

It is difficult to get patients

to comply with the 573 514 199
directions/instructions for

strength training.

No. of items 6 4 4 3

Eigenvalues 7.437 2.305 1.622 1.444

% of variance 43.75 13.56 9.54 8.49

U 918 .939 .837 .803

Note.Extraction Method was Principal Axis Factoring. Rotation Method was Oblique (Direct
Oblimin); Factor loadings >.4 are in bold; Average communality = .68

Factor | abels were assigned based on suit
of each. Factor 1 was | abelled O6ST Service E

3 0ST Practitioner Barriersoé,| andnsfekbency

each factor was examined, with all/l reveal ed
Tab3 p. No substanti al increases in the al ph
additional i1items. Composite scores were Ccrea
included in each. Scores could rtainge odet everma

towards the barri &fisn fPaRc, e da nwdh & no wdeerl isvceorriensg i n
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Descriptives of t he<e afvaauhamgredg w cvi goraina bsl ense r
neutr al i n agreement M=aBw®Ddls. 25/T) .P aWhieerneta sB aSTr
Barr Mer3s 4¥6D=1. 37) , ST ColM=22g04b=Ba4X) erand S

Practiti oM=e2. @&rilr ildnpsl e@aned towards the di sa

6. 5EpBoratory Factor AnalTyrsaiisn:i nAgwaG ueindeeslsi noef ¢

Thei t3ems of ST awareness were Tab3pded e
Details and descriptivdouasdulitns Cdhfapa7les & ift
Sampling adequacy was confirmed. 6y) thedoviee a
measure of each =0t &8 9i20c | mdcedve(! KM@s t he aver
(.6b9)i ng twd haoceptPatelle mr angg examinati on o]
conducted. T&AB3 s haolwn cionr r el ati ons were within
and O.9, and examination of the Bartd2(t3t)os T
=371.897, p<.001MmMun&lkicondbl, eabb CcbobemM was e X
t wouttlofieeceems were above the recommended va
@awareness of the recommendat i omadt oa imarl didrel
communal ityab3)wh2i9c h( sceceul d suggest potenti al
To examine the suitability of this item stil

it ems.
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Table 31. Results of the correlation matrix of that8ms for awareness of strength training
guidelines

Awareness of the Awareness of ACSM  Awareness of ACSM
recommendationto  strength training strength training
include strength guidelines for older  guidelines for older
training in PR adults adults in COPD

Awareness of the -
recommendation to
include strenth

training in PR

Awareness of ACSM  .501** -
strength training

guidelines for older

adults

Awareness of ACSM  .514** .886** -
strength training

guidelines for older

adults in COPD

Note.** correlation is significant at the <0.01 level

Results of the EFA, revealed a one factor
expl ai e d h7e6 .v2ar i ance i n the dat a. l nspectio
of one fAppttoN)iTksedef act or | oadi nfgab@@hawi ng p
altlhiegems had a primary factor |l oading of O.
@awareness of the recommendati®@nwas madcd,udeas
additional evidence was presentUwas wWarurmantt oe
acceptabl e at . 84. The alpha | evel coul d ha
@awareness of the recommendatdiuotim ctoon siindcel ruidneg s
consi stency was already high and the communa

composite score was created for thheeemes.f ac

The descriptive | ab®T) oGuidodSdalriemeg t Aw aTrreani ensi sndg
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and was assigned. Scores could range betwee

awarenselgsi o€l i nes, and | ower scores indicati

Descriptives of tdni savgeeelwp aw ariicd lplaent sh chva,d

awarenselgsi oéMErN.eBD5L. 03) .

Table 32 Summary of EFA results for awareness of strength training guidelines

Factor Loading Communality Item Sample Size
Awareness of the .539 .290 204
recommendation to
include strength training
in PR
Awareness of ACSM 932 .868 205

strength training
guidelines for older adults

Awareness of ACSM 951 .904 205
strength training
guidelines for older adults

in COPD

No. of items 3
Eigenvalue 2.286
% of variance 76.207
U .84
Average communality .69

Note. Extraction Method was Principal Axis Factoring. Rotation Method was Oblique (C
Oblimin).

6. 5BRndry Logistic Regression: Prescription

A binary |l ogistic regression was <conduct
associated with the Ilikelihood of a PR servi
criteria or not. Hereafter, this Puwltfciolme wtad
Twel ve predictor variables were included in

exercise session, 3) PR programme | engt h, 4)
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SA Use, asewallaadasestheemedr elsg)eSTEBArvi ce B
8) ST Patient Barrier, 9) ST Practitioner Ba
12) ST Guideline AwareneNs210f, thx8 tmaratli csit)
included in this analysis. Of these variabl e
Use were categorical. As descalbh bed 3@Qha gtdhee S A
same decisions were made to format ST=Pract.i
No Trai=:nTrnagi,nilng) and coll apyswwea$ BEgComEease ¢ oc
cat egobDiessa@rBeit her Agr ee=AMAgorre eDi.s aAgst eteleeer3e
categories a categoricadoAcgof@pcadl heomagrabbpe weé
origintalhikcepd rgori es: SA used, SA not used, an
categodypyndét know/ Unsupht tarcliypy andrst,aiwhdadc h r e s
to meet the preliminary analysis assumption

decided to simplify the vari alloen 6itntka oow’ [Uyn sti

Preliminary checks were carried out by te
contingency table of all categorical vari abl
were appropra>at.el £IDI0OPe,r amaoesxepveect ed cel | freqg
meet the assumptions aforementioned, with 50

Despite actions taken teo. goelcltaipfsyi ntgh ean dow ecned \

categories), dtoim It esug peowteead waNMeverthel ess,
to accept this | oss of power and stil/l run
met hod of model building used was force entr
at the same ti me, as there was no theoreti

vari abl es. Results revealed t ha(tl3t)lhe P@ddel w

. 249dggesting it could not di stinguish bet we
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criteria and Hbwes,g etwthd cHho dmar naond Lemeshow t «
had adewiutah eai fgindinf | psja 806 . r6@=Bud 12] anhdycotmassi f
76. 6% of cases. However, none of the variabl

model Ap lSeere@f xr Af ull table of results.

6.6l scussi on

This chapter aimed to explore and identif
Anal ysi s i denretliaftieedd bsaerrrvieidtieetlparadlelresgguand p
confidence as pre8S8petbfscalfl A asei naor Rs e
SA Coll eague Barriers were associated with a
a PR servimwgeuswhianhS Afpiadat i ci pants who disagre
assessing patient muscle strength weausemor e
a SA compared tontboberwiwordgrepdrticipants
a PR servidoedswmhassh pati ent muscle strength

coll eague related barriers to be higher and

EFA was conducted for the purpose of redu
of wvarsioahltesc,coul d be included as predictors
Serviedemt ed barriers encompassed a number of
PR, and thus the inclusion and useng@f IBIAgh |
wor kl oads, | arge class sizes, and | ow staff
such barriers can make any change or adjust
the I mplementation of anbyhetreompobhberse Thi
mor e resourcessuwehr easprmeti e ed,i me and fundi i

environment al factors | ike these are commonl
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(3983969803085456 Unfortunately, causation car

present studyecduentad inas uceosslowever, these
areas of influence to be identif ined. olfn tthhei
environment i n which SA is implemented and
appropriate for use in clinical practice, Wi

skrequ®R8edThe resources available tded oRR se
selecting a SA and introducing it i nto clin

programme.

One factor I|likely to highly influence anc
of equi pment , i ncludingarmdtuls enhdgeHiB)deamn d i ar
necessary exee.cwsjgltqu) pmEgti gment has been
previous COPDsismpuldyi edse, mownhsitcrhatee s ttohatonduct a
ful fil recommendattondevi be aetdid éDnts deMossvian |

SA methods require equi pmdntandf sp@BE KPRqgd, r

settings and venue types will play a signifi
for example a commercial or hospital gym wi/|l
whereas a community hal./l mgg hnhat ChBepsprt &

i nadequate equi pment as a perceived barrier
binary | ogistic regression. The item was rer
SAservice barrier variexkllaesi Anr eadudrd fher tthhal
di fferent comparedd dteadd cetyismme(, swovkkceads etc).
tangi bl e and oibjtectsi vea tohcecru rarveantdlemetbh €r osen ¥ i ¢

rel atieedr sbh aarrre mor e subjective and suscepti bl e
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rvey i1 temsthemkergentfiftacionte of the EFA. F
pl ore the specific Iimpact of equipment on
Col | ealgaitee d barriers included a rmwlsmb e r

owl edge and understanding, relevant traini
s more |ikely not to be wused i f this group
understandabl e to some extent, as i f a P
rength, then training and understanding ma
e participant perceptionsaionfintghies rnaeatol dre aag!
asur e. Secondl vy, this is an overall findi
rceptions of competency may be high for s«
swer provided.omMNglvierhihghleisght ¢ htisatstirf SA
rvi ce, a key factor of focus is the coll ec
e knowledge, understanding, and skills to

kaof training and knowledge have been repo

PR, and simil é€r9,8d,2i08i58&%,4 6sret ti ngs

di

S e

S i

of

ef

ca

pr

The | ast predictor associated with SA use
sagreed they were confwiedentmoa®s dsd Kiedg nmuws
rvice which did not use a SA. This result
mply because the PR service or practitione
their Jjob mahebe@BBAwEomfi demcecciabedl as b
ficacy, whi chdibeflidmedt HWoi peabbdl mt gitmehdavisou
se performing a SA. St udi-eefsf i tabMCPwBOdaE N C

edictors o#56ppremetiytiucre of inhaled cort
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529 promot@6Aa amd PiRener al provi ¢§idp/n MefanC@RigD

i nadequate confidence may | i mit adherence a
COPD. Therefore, opportunities for experien
practiti onervictoy,f iadse ntchee pnoosriet iyou | earn and d

in your own competency amM€Psk3I3plartlimcinpmad edt 1
educatiranaing programme for the management o
traicompmgnent s on the delivery and prescripti
of assessgneinteme(t ry (B4Ha8l GCGoMWTi)denc e, as wel |l
significantly increased f ol | oewi nagn dc owrapsl ema iom
at 3 and l2upmsontliht faollsloow ed to the esfiabl i sh
showing the etdhati mi sgabfenebmpet ence and prac
studies examining the Bmphegmemt agteincerr ada n dC OtPD
gui dg84,%9%6 but none specifically examined t he¢
of muscle strength and/ or the prescription &
be established fremetihkei cpalelsyenitt standygot co
confidence (and training and knadadwliedghei)ghdadtg
i mportant areas of focus, for example ensuri

and provided to PR practitioners.

Lastl vy, di scussion is warrant regarding t
prescri pitdalnl,y sfpwelcfiifl mena 3)» fT hteh eb iIANCaSSTMy clra giesrt
proa@dicinsignificant results. A key reason fo
to the analysis being underpowered. However,
the AOCSMcguptdebnnes for ST. Eved twhecnl ashdrs rc

the reality of -1RORt r(eenxgetrhci smey al fafl f 81 ment w
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reasons for this are t he alsactkh eoyf wsepreec iuflitciintay
for ol der adul t sl.i eldurrtelferrmomrcese, ttoh AArmeriixcan p
UK healthcar d3pandebisgda®)pomwswi ch could hinder
awaremessstldy showed participants were only
have been reported in other studies, with 1|o
COPD guideline(@db@dRI®e2®e nitnatamen study of 500
provider s, participants were | ess familiar v

Coll ege of Physicians) (4tSfbah ngt bkeabrgesiedé!l sh e

results of the ST analysis were insignifican
speci fic QT imdraensceer ifptri on i n PR, particularly
of clinical guidelines is only the first ste
behaviour, therefore strategies to dtsdemin
uti l(b4g8d)l Passi ve di sseminati on i s shown

recommended strategies beingHRYKN dwged wetd ta

pr o d5e%2

6. ®tXxengths and Limitations

The strengths of this subsequent analysi
influential factors of SA use irre phRRaG adstienrg t
5 three pr edisceteoresd eonft iSFA endo.n T h erseel aptreedd i bcat rorr
e.gimited ti-me)atede bpagheos knowl edge, und
relevant training), and practitioner confi de

pr eviiyouse pGhratpdcand the qualitative findings |
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Unfortunately, the sample size target of
result in analyses being undamp Chwampdadkdji, & | pra
a number of di fficulties were experienced d
sample of 219 participants.d Féog(b dkiFofa,n da assa nspul
was deemed a realistic target within the p
Unfortunately, this sample target2Whasi modaah
anal ysi s. ElBA sg died e [2i00e p a (Gtdilc bmantl £ rt c amp | &
l ead to | ow test power. To explore the i mpact
adequacy were conducted Kiidndepbet ader ageccod
val ue iammlinigpdedor itemsi zé&mal bosamphet sd t he
regressions. The regression analysis of SA wu
the total NsRudady, sampl paftdicni pantss awerl e/ siirmnsc, | e

EPV (89 subjldcetrs oiun ctohmree sgmaoup & 10 regressi

power could have been i mproved with a | arger
were stild]l produced. The regression anal ysi ¢
ACSM ST criteri a, had an insufficient sampl e
contributing to the | ack of si ONn=i2fli9c)a,nt 1 5r8e ¢

participandisnwiehiesi acaluygei s, howlReVef39% hs sbjoam

in the smaller outcome group & 12 regression
A second study | imitation was the for mat
guestions related specifically to eqghuavpement

been formatted more appropriately for use
regressions. As pr evimeitsh o/d oel xdpdlyh i (ngeaedigaeit @ dt h ®

equi pment type failed to meet the assumpti on
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exclusive categories and as sucfhf ipcgioadnutc efdr engqi
cell (®®8nlitts can be theoriistey othaegaicgmest anad
influence the assessment of muscle strength
been i denstihfeised ians tami i mportant factor and
should investigate the i mpact of equi pment ¢

focus on SA use and ST prescription and del/i

6. ®tady | mpl  Fuaturen®fKesmdrch Recommend

Thi s study further supports and highlig
i mprovement for the assessment of patient mt
of service and or garnidgdteiraom anle fteheet dryp ea md B
i mpl e meorctl @ dhiicratl practice. Additionally, it e
relevant training of staff as a collective g
the compektekiclkel anto conduct the assessment,
t hemsel ves and utthugier recslelagaduesh.oul d focus o
muscle strength in PR, i nvestigating specifi

use awdss&perci fic focus should be placed on

equi pment within PR settings, as wel |l as r
practitioners. Lastl vy, as this sticwdyrpr wducS
prescription in PR, further investigation is

barriers.

6.Concl usi on

Subsequent statistical analyses explored

services i n -Eepgpbhbaed. b&erebkbastedcbhlrengus, a
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confidence were f-wuea.d Wrf ErdedgimitfeilSofa nntrocmaan d i 1

resul ts wer e fowmrdedwbSdr spxekaripgi on, warr
i nvestn gtahiisonariea. This study provides furth
assessment of patient muscle strength in PR.
SA use and how it is i mplemented lianbtloe R R ssoeurr

and training for practitioners
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ChaptlRirsd@ussion and Concl

7.Slummary of Findings

pra

Con
whe
pr e
pi c

and

This thesis aimed to explore and under st
ctice, and identify indhdenmpatt faseor §h
l uded in this Ttalb8&i andra bummbArosedviaw o

e .

Fir€hdyter 2 presented a comprehensive na
ST in COPD and PR. Muts cd @ n sweecplkenrecses d fs G
driceps muscle strength recognised as an
refore, assessing and treating muscle wea

the comprehensi vesadahamnageamentewoff oulmids mdis g

essed in COPD research, but there is hete
i mal use in PR research specifically. Fur
target mu€OP®. welalwpess, i hhere are wide v
ameters wused, as wel |l as a | ackmaokfi ngguf f i
| ication and application in clinical ©prac
nNSTP R, but guidance i s Ilipmirttadc,ulaaduye,i na
sequently, the absence of adequate gui del
n services are Iimplementing and wuesibhyg SA
viously published PR surveys, however i n
ture of provision. Overall, this questiorl

prescribing ST, and whagtr aicrtfilcleences ar e
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The findings of thG@G aprtaat i3t)i d mari cian teedr v ihe

recognise theanmpoheamheaedi tSTSA can offer t

there i s some uncertainty er eogfarSIA nwg tthhien utsheef
of current clinical practices. An i mportant
educational support provi ded by staff, whi
conducting a SA and denl i deemo mgt rA[T,e asi mpata
understanding and physical ability. Barriers
factors, such as |l imited ti me, hi gh wor kl oad
the need for frwerltaherd gtoa ftfh et rasisreismssgnent of st
delivery of ST in PR. The Chaptdengdg) ofcompkEkir
practitioner i ntervi ews, by outlining patie
exerci PatirmnPR. show some misunderstandings a
it i's apparent t hat daily function and the
outcome. Mixed views towards SA at &beeenveifdietnsc e
and ogtuheesrtsi oni ngSt hef relppantcei s an I mportan
wel | as PR offering important psychosoci al
chall enges to exercise continuetdi,onpaand calb
di fficulties with independent exercise once

| €hapter 5, the PR survey study found nes
inclusion of ST in PR programmes, whereas or
study showed | arge wvariation in the nmdethod:
prescribe ST. Additionally, it found that a
have training relevant to SA (37.4%) or ST (
and opinions towards use I Nh IPR.PReweeevadl bi
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training, physical | i mietl aattieadn sf aocft opr ast, i esnutcsh,
equi pmenC€haplteaest léy,further explored the descr

study, and-rfed anrdi cesrdsgpv(mceed ti-mel) at e dd .be.a,guer

|l i mited understanding and training), and pr
uslen other words, practitioners wenaeatsnmsoerses | i
patmestle strength if they perceived service

had | ower confidence assessing muscle streng



Table 33. Summary of thesis chapters/studies
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Chapter

Aim(s)

Key Findings

Contributions to literature /knowledge

Narrative
Literature
Review
(Chapter 2)

Practitioner
Interviews
(Chapter 3)

Patient
Interviews
(Chapter 4)

To present a comprehensive
review that summarises and
discusses the most relevant
literature related to SA andlr's
in COPD and PR.

To explore practitioner
perspectives and experiences
of SA and ST in PR.
Specifically, to explore the us
of SA and ST ira PR
programme, the impact it has
on the practitioners and their
patients, and factors which
help and hinder use in PR.

To explore patient perspective
and experiences of SA, ST,
and exercise in PR.
Additionally, the impact of this
on the patients, and the
identification of factors which

There is wide variation in how muscle strength is
assessed and how ST is prescribed in research stu

Despite PR guidelines recommending SA and ST,
there is markedly limited guidance for application in

PR clinical practice.

Previoussurveys have collected data on SA and ST
PR, but detail was limited, preventing a clear picture

provision.

Practitioners expressed positive views and opinions
SA and ST in PR, recognising the importance and
benefits it offers services apatients. However, a
number of factors were identified as hinderances,
including uncertainty of SA in current practices, nee

for staff training, physical and psychological

limitations of patients, and servicelated factorsd.g.,

limited time and equipnm).

Patients demonstrate some misunderstargtimyg
misconceptions about ST. But an important outcom
ST is daily function and activities. Patients have mi»
views about SA in PR, with some recognising its
benefits and others questioning its relevance. Staff
support is a key facilitator for exereigluring PR, as
well as the psychosocial benefits, with emphasis

A review of SA and ST in PR guidelines ar
published PR surveys has not been condu
before.

This is the first qualitative study to explore
practitioner perspectives and experiences
SA and ST in a PR setting. Practitioners
showed acceptability towards SA and ST il
PR; however improvements in
implementation and use is needed for
successfuapplication in clinical practice e.g
appropriate resources and training.

This s the first qualitative study to explore
patient perspectives and experiences of S/
and ST in a PR setting. It suggests more
focus is needed on patient understanding
when conducting a SA and prescribing anc
delivering ST. Appropriate education and
messagig is needed throughout PR



National PR
Survey
(Chapter 5)

Statistical
Analysis of
National PR
Survey Data
(Chapter 6)
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help and hinder the use of SA placed on peer support. Patients express difficulty programmes. Furthermore, it suggests thai

and ST in PR. adhering and continuing exercise after PR, with patients may rely on the PR structure, stafi
barriers contributing to this being the loss of suppor and peers for support, motivation, and
supervision, and structure. accountability. Consideration is needed for

how PR services and staff can support
patients during pragmmes so they can
exercise independently once completed.

To investigate SA and ST use Results showed 47% of participants reported their F This study outlines details of SA and ST us
in PR services in England, as service assessed strength, and 93.8% reported the which has not been previously investigatec
well as practitioner training, inclusion of ST. However, methods of assessment ¢ or reported. It also highlights the need for

attitudes, and perceived prescription varied greatly overall. A substantial clearer ST and SA guidance in PR, with
barriers. proportion of participants did not have trainimdated consideratioror variability, feasibility, and
to SA (37.4%) and ST (45.2%), and overall barriers within clinical practice.

participants agreed additional training would be
beneficial. Positive attitudes towards SA and ST we
found, however a number of perceived barriers wer
reported, including serviemlated factors (e.g. tien
and equipment), patient physical limitations, and st

training.
This study conducted Servicerelated barriers (time, workloads, funding,  This study provides further insight into
subsequent statistical analyse class size, staff numbers), colleagetated barriers  factorswhich could impact the assessment
(EFA and binary logistic (knowledge/understanding, relevant training, patient muscle strength in PR, such as ser
regression) on the survey uncertainty of saty and benefits), and practitioner  resources and staff training.
descriptive data, aiing to confidence were predictors of SA naee. Despite

explore and identify factors  analyses conducted to explore predictors of ST
which predict SA use and ST prescription, nossignificant and inconclusive results
prescription in PR. were found.
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7.KRRey Findings and I mplications f

This section wild|l di scuss the koesys ftihredi |
chapters within this thesis, as well as reco
These iPiRc | guudied ance, feasibility i n clinical
understanding, education, and support.

7. PR1 Gui dance

This thesis demonstrates vsahlrawinmcg time PrRke tc
to assess muscle strength and prescribe ST
The survey study i n particul ar demdOmst r at e
determinant coul d bienft hremd tacke od s .g uA sd adhicsec Llasn
2, PR guidelines supportAamd 3832 @8lodMmelnd t he i
however, 't heirmei tiesd manrfkoerdmayt ilon outl ining how
real world practice. Basic overarching recom

is offered within the text Iloff thir®oughf cn matp

avid able to PR services and practitioners, t6F
widely vary. This is further esesdgnchBdl itme c
recomme nadmd woenadld appl i cati on.

The survey fsftardeg/ntf oA dmedtihods were used &
with the most wutilised being a S2S va+iati o
RM test.-RM wiasemal mo used by the PR service p
Howeverot ictl eifar nf a S2S test is actually a |
be more appropriate foR8&sHessowngr f utnlte i orl

suitability of a bicep SA is questioned, d
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guadriceps muscle strength in COPD popul ati
presclrodd ngor a bicep curl exercise transl at

exer Fusese resear ch vsah gediciheyivpevneesstsi pdt @ \nelsee

me t hfoars siensgsl s It @ einng tGWNRer al | ,nothiecreeca bilse al ack o
bet ween published guidelines, recommendati on
This is the same for guidance regarding
effective intervention for i mgr&®Ii-32Y0 naunsdc | e

consequenguiydeaeéitnoe®mBRend i ndividually @®escriltk
14151538394 As reported in the survey study, S°
of the exercises included. However, prescr
appropriateness of some met hods beiBogg ques
breagdimess scale to prescribe ST intensityl/]l
survey study andl6pr ddwiwewer PRi audist :ot cl ear
effectively prescribes ST inten<g iOtPYDesaaricth i
(182231-320r one recUkKiPniRe gdue @383 Al 4,4 %5,154 Futur e

investi gatdi adm iewv anaadfeo ri ttsh ee fpfreecst @ mvieepnteisgsy e 6 f
idasseasdngommamigerg i n muscle stremcdt prsafstcen b
ST ushaeagmdBbirRPEmdeat hl es s nes sprsecsadrei pttomeopna ruesdi |

RM/-RM met hod

Furthermore, the only comprehensive ST cr
prescription guidel i(B85 Alotrhohuegah tthlye yo !l glrea v iac
guidance, thesegpeartinot SCOPPmMents published b

US and Canada refereihc3?288esktorn€sSdMr gauideddn ae
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within the3RBKL4A4D®BESHNoTthi sceldy etvhaden(Chapyest ud
5)reporting only moderate practiofi omke AWAM.
gui deblyP Rseesr vi ces. Future research should foc
protocol for COPDPRpercvifcieaal diyd agsn aw it id inigg rmpeori
foffl exi bl e angriogdiammduaogl i Onbee s uagg adurt ii voenn

tempobratewvhdlchs al so been recenggddGiecopporiks far
identifying relevant nematsh od(lelttkP Rwotutkldwih e n
STexercises of varying difficulties and ©pro

equi pment types. I n
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Exampl e ST Exercise Menu (Quadriceps)

7Leg press (e.g., using weighted r
6Weighted squat (e.g., with dumbbe

5Bodywei giitepaqueant (i s able, this <c¢
sqguat dept h)

4Assi sted bodyweadtgo ta nsfqoubajte t(ahboilldisng
chair, walking frame)

3Sit to stand (unassisted)
2Assistetddasdt( @a®si sted using ar ms

lLeg extensions with resistance ba

Prescription protocol

I ntensity/ |l oad:

1 If weights are used, prescribe starting load usiiMLor mRM method

T If weights are not used, prescribe intensity and the starting point on the menu by asses
p at i abilitytdcemplete up to 10 repetitions and using the modified Borg RPE
breathlessness scale (target «#40).

Vol uthesets of 10 repetitions

should b

Rest prees$sbdperiods between s s
t essness sc

et
a comfortable Borg RPE breathl
Progre@mdenlt0 repetitions can be co(mp.lg.t,s
1k gahoirghdédand roersiasdivaannccee)t sl t he menu

Explanation of rE&hievaaxer tios@aité einmmgort a
muscles you use to stand up from a chair
body, but a main muscle group it woriksoa
guadpszil.

,an exaonipSIBEx er ci se menu iforpridiske mtuemddul depsovi

services and practitioners a standardi

sed

S |

exer.dihess exercise menus would canswodlelrd var

al slo dawr t he exer ci s easndt op rhboégaoprerd diiiewvdhisuath | 5 8 d

essefnadtadr outlined by PR ganRiRSABR. sA1bHMd st

153 9)4

a
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Exampl e ST Exercise Menu (Quadriceps)

7Leg press (e.g., using weighted r

AGWeighted squat (e.g., with dumbbe

5Bodywei giitepaqueant (i s able, this <c¢
sqguat dept h)

4Assi sted bodyweadntgo ta nsfqoubajte t(ahboilldisng
chair, walking frame)

3Sit to stand (unassisted)
2Assistetddasdt( @a®si sted using ar ms

lLeg extensions with resistance ba

Prescription protocol

I ntensity/ |l oad:

1 If weights are used, prescribe starting load usiiMLor mRM method

T If weights are not used, prescribe intensity and the starting point on the menu by asses
p at i abilitytdcemplete up to 10 repetitions and using the modified Borg RPE
breathlessness scale (target «#40).

Vol uthesets of 10 repetitions

should b

Rest prees$sbdperiods between s s
t essness sc

et

a comfortable Borg RPE breathl
Progre@mdenlt0 repetitions can be co(mp.lg.t,s
1k gahoirghdédand roersiasdivaannccee)t sl t he menu

Explanation of rE&hievaaxer tios@aité einimgort a
muscles you use to stand up from a chair
body, but a main muscle group it woriksoa
guadpstil.

Fi g8BbEexample ST exercise menu for the

Despite | imited guidance, ST is sti

preval ence of SA16468Bb&wWTli $ ncheass nigmews

need to catchup with current practice

S , WA

t

t

f
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gui dance aind hriggshdurgcheédss t he need for PR guioc
service and pr ogarnadmnteo ncsei sdcebrmétihbey cfeef r ec o mmen
worl d practice(Gb33Pnese@HR,i dtamec eBTS not suffi
meet t Wihe sintedegd.i Nnes are based on the best av
to ensure safe aandd eiff ecbhsedemract cPBCci al

progr dgmis wever, the process of appraising
6gold standarddé or O6best practiced could be
-as what is considestdpagotlidced ainmacrded RRds &t
or attainablahiigrh arsotl lbevr r (eAsnogierl,ceemePnR soefr vsitcaen)
in PR is required to ensure high quality cart
one sdiasneddarmet hod oui tf®mpé datee viag imati on obser
|l nstead, guidance and rebemmentdaxionsn o wloc
applaineld acknowl edge t he wvarmpioand e fgoab e/RaR i geet rg\c ito
settingwai(leatgi.f,iegeingimén services have the ab
meet the 6gold standardsdéd then they shoul d a
be unattaiuhablbe srdtcomg Guhdmnae for praature

follow a 6éone size fianmglatil ¢dttempt atencedse t

Over alildenece shoul d bruf ortmh ap Maecst mocuel ydc | i ¢
rel ati onbsyhr pcitwiieerees ¢ arhcell pi nigntt or wevmthivadrasn cand
toefl ect andef eagTlaidkii8PyRc o ntReexstepr cni des dir e
and evidence ifforr egroananteinde,t fi it maly ssnedhdioehds o0 n
arvensui ta@albi i ¢ atlrh eor aictt i ¢glee sttheevnslehow usef @1 it
appl PRidsl reeadyc aeswifdidasiendt er venti on but t hert

i mpr oveemte nrte f(65 5)F ahe cturleagA@di anBRVAILl d benef it
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clegui daonce ST, anmndotSA amrda cmewicheosd sc ont,i nwiet ht o
guestionable relevance and efefceocmmevnednaetsi so.n sGu
and ST but follow this up with specific det:
achieved and fulfilled. Future research shou
strategi es, but foelbyg o6hetthheh dpotddsh e bplta @ad & o0s
strategies which complement the varying sett
t hat al |l PR servicesstaaanmameédt repommahdati @r

practiceiddercegfeai radumstances should al so &

7. Feasibility in Clinical Practice
Anot her explanation for the variance i n S

clinical practice, specifically the 1influen

factors. Previous | iterature hashogrsi maanrd | §T

interventions in terms of (e¥Fx@2,22232F%%, val
31,3265h0owever more attention is-woneékdegpgranega

This thesis provides a clearer understanding

chall enges and barriers faced, whdlclhd ecasne rnweig
related factors, such as | imited time, high
access and availability. Barriers |like these

(39,8398980,380,8545)6

A key determinant of feasibility is havin
presence-reff asedvibaeri ers can make agynghanc
especially the i mplementation of another conm

ti me, but this would ITiwkhelcyh rmaligyhto mod d diet ipmn
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serviceswaylsnsttoeaedf fi ci ent Isy nuweseed ealnd P&RI Ipacoagtre

comprehensive and include many components th
in thei (33dMHh Thegrhefore, it is vital to consic
i ngraucft uUPRt is i mportant to consider how | o

mor e -ctoinmseumi ng (23h0a M StAhshsehdi be viei memd easy

as compadtiibere awsddssmegabkcongduesed. (Similar
and delivery ofanSdl trmu st the e anleif gstaimiismeo f muPsR
be shared alongside AT within each exkxegci se
meani ngful results acr osve eks3¢3l f)A aproa mmen td wr, a
need itlo FRulgfui del i ne recommendati ons shoul d r
support, a@d)Zahsisse scsonuelndt be one chattempgei hgct
comply with PaR3ASPetawnidthfldishasndar di sed recom
provided | wixt tciolnisti ydfeadra f f @@ remibc¢é egt r anthst ance
téhn many may be comproamndi ®8edonsthd gqguahdayd
t heccr edliabaeli oagfuad i hyghler vi cd.o Bhimei ndetgle e ie d
gual iitnastiigvhet s obt ained from the surveyseat a,
al-RM Slfespite having i mpyfrfoipcdmntt ed gqu idpsneesmsts ta
pa@ed)3l hice® ub el a ufsoeron ¢ e mesr vmacyesse PRIS&AS st andar ds
simple tick nb ox atiaadtor esdai ntdaattiesognd i ian sasvice o0
gualWhteyw. intheatrue feasibility of the requ
unatatbdiemls 9 wehH fendddoigwea Imet Wronalys ulse cani mtttoe mpt

me et t hem.

Anot her factor influencing the feasibildi

availability. A possible determinant i's the
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shown in this thes(l6daPR parvi akke pl aee at or

meaning equi pment i's dependent on site | oca
inconsistencies in the typearofetegquwifpregmut punms
i n ,iPRcl udwaegght edumbbel | s, resistance bands,
when access to ST equipment 1is reported, It

guantity. As shownyimaliheraectveyosneudy repoat
but a perceived barrier was | imited and i na
survey provided some context to this discre
compl et e eapwiemmento,f but rat her not having er
wei ght s and Croessieqqtueemddsy, this restricts the
how muscle strength i s Bosrbgesaéet!| efbihnsdsso sl al
andRM anRIMnbi cep tests are predominately wused
feasible to i mplement and use, as a S2S test
1/-RMM only requilUrefsodti wrhdteel y,odidddenstrcey | et
range and quantity of weight equi pment avail
identified as a barrier, the collection of t

well as furtherow revgestpimgatti o mpiarctt 8 SA and ST

This thestbBahigbhsgtdésati on is needed for
PR, and hoiwmesitstfing $s$thtwcture and theifesour

SA &Adiamel uded, but what, how, amaelwhydi tf aicg

ti me, wor kl oads, and equi pmenkey adet drdneinna nf
feasibility. The choice and i mpl ementation o
for these challenges in clinical practice. I

within the pwoametieclad cfetnnealgs and the reso
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them, for example the comrddud&Akaecmeieikxkgpt soa aithioln
of new techniquwsthomaesmdkegsfuapmagt resi st .
andhe devel opment of ST prescription protoc
particul ar, PR guidance should acknowl edge
circumstances of services, for examplee prov
prescription of ST usiengiedghtedemtacbgquiepgmerd
resi stance banfisEegq@file dddyfweisghbti vt yatandn se
consideeedmany services may stamsigghdait os meet

are beyond their capability.

7. Btaff Training

A key finding within this thesis is the |
assessment of patient muscle strength and ¢

mphasi sed by practitioners and patients tha

D

role during PR. Throughout, d&teddc ptriooon ale uh
of which are i mportant when prescribing and
conducting assessments and tests, such as a

el evant training anfdulneyc essuspaproyr ts kpialtlise nttos . s

-

tudy found relevant training is not being |

n

not have traSAM,i nagn dd en eeavralnyt htaol f reported a |

ST. ST impa@aneamtr eofc oPR, and as such the BTS g

PR in the UK st aetvei deaercwei ctehsat s hporuolfde s i onal
rehabilitation are adequately trained/ exper
t raioflidnigp g . 14) . Comparable standards are al

fr el evant expertise is reqdip(pd. ERi3den tilvye,r tr
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ity standard is nodit hlaei ng ameti ngPmwawt idt ib

t hemsel ves and their coll eagues to support

del i

F

and

skil

and

col |

t her

pat.i

whi c

Thi s

sche

vering ST in PR, wsth @aoteockiat branarneng

i ndings also revealed that, according
rning on the jobd. This ultimately means
opriately trainedliwaySAhave $E| adaedt hewnl
r to working in PR. Regardless of which

ni ng, which is high quality and relevan

~—+

itiomee st sbouhdehstanding and skills to
if a SA is implemented and used, pract.i
|l s to conduct this assessment cororrectl!| y.
ovement is the col |l eatiéenwd utdreadi ninn g hoef PsRt
is part of staff job roles, practitioner
onduct it correctl yt han d oenfffiedcetnicvee liyn, tahser
eagues. Practitioners have an essenti al
efore rwil&lvamtpdgiatiinmenlgy i mpact and bene

ance, ames appirmgprilateughout PR. This <col

D

nma natgeseélhfeir condition and continue eX

n America,hdadhea AAEVPIRf i cate sdh4&3nyb for t
h acknowledges the specialist skills rec
ficeation iincémees ®Boreqgqmpl ete an educat
ently comprises of 12 moduWietshi che stchrei bU K

me ,l ikre mandat ordyy elsa sniod tcruairreinid,y exi st
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PRSAS acctbetdetat uoam fsutaurees ftohcauttsh eo ft rPaRi nsihnogu |
ofpracti(4®d5&msg as this tmpmarstiist isltheSrMsyparn.di SAiI s
Theretonegei defacadri teisfcihcaane mandat or,y whhR cthr dinrcil rug

modul e f ormaSyT baenada aSbMgag e st i on.

I n tecmsdAdd lteraf hengd 1 het BES Ww&hoatay 2
virtual cour(B®6 I)elBNtSdf undanent al sG®@ngul mor

2) BTS advanoad mocoaryge r(ehHabsidie peantdh aXnh e

0f und astneomdies| ai med-dias ciaplmunary audience 1 nvol
management of PR, as well as an introducti on
in I'ine with thdbpBaRENRSAS tatoadmobpar@dSstdTihcee

|l earning objectives focus on the understand
exercise training, the evalwuation of functic
training, and anal (% $8)i'tso wefv es e r eclioane ecdnnid ¢ & Bd s
appears mi2rlizsdad si olfmegrseEep eAmdipx u tAQ hami nut e
abtatiodotnh ef ofrundament al of r evdhii ceha missewafefxiecrice nste
amount o f ti mecomppreaetdecatn@PYr wmh em tieosn @ttt c at
fundamentals of aer.0bhecperecdelpibviecpr®ydaoadivpt ve
mul titude of wvari(@B)hmeesanamd cddireseélceesesd nodrvsd et ¢
such i nformation i si mefHkumeshseirioedaewd gaami can tthh a
course covelSad t hBe Adaspeprto.ptr idatt eily cowese t he
fundamentals of PR and | i kahiy¢ldwodk tfmrortt eraacvie
specaciofmpoonent of a PR programme, such as ST s
ai med at mul ti phdi daticngpn tihsast amdetrencht at a

accommodat e a Avdadriite toyn aa fd g @dPex .eadfdf oeercaignpoe a r
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to adirees3SAer. The lodartmBien @i pnep ¢é vdisx AP
focus on the understanding of alternative PF
(e. g., oxygen therapy, bal ance fCeOtVrFE® ni ng,
assessmeerhahinldi t ati on, and how to effective
remotéelys highly |akel §ac¢ lasdg nursuiaedd ayautoenretn t

relegano research and practice

These BTprowvudeeBasic traiamidrnegtfforerRRI prnd
wi talt o mbi noaft tqoaoner se r ec amdled i owen tperhetsse nitsat i ok
appeal ing t oprmanayheasterrvii @eyalf pa inmtl oppsotratfufni t
trainiasg wel | tas ttihme kherde ftirtav el expenses. Ho
once per year andAB®>O0Ah3pler g miérGsoHDIme anad Nty (
accessaindi dalivitalyaly slbieimn ¢ fCaomntscerg u esnetrlvyi ces may ap
member of staff troeiloymmpt kdoe ttrtae ot aaidn ic mdf lo e ang
i n the Ttheiessmd cal It hgeutad i ¢ ¥ e |dnfid otmhcec urrealcayy ed i n
Overtahheds,e cowears etshe gener al components of PR
related specifacal Apse¢ent SiTRRE0aEBPES Aent e of
progr amme samac iafsi s tandadi nrienlge vsahnotul d be easily
t et dDfefs.gihtes e exumbeaang avahiabltéesi s rsetpolrlt s
l acki ng drfracd nS A @ihn sPR.i ghl i ghtwhiac meeetib éd o€ t r
speci fic PRwictohmponresitbdoetr hatt i foea & rodi nlfeovremtat @ fo n
prov,iachedd how it I S deFuvered ransdaracltesbedl ¢
devel opment aSTdndv@8huatit ngnietewmmsedsiramrPdR ser \

and staff.
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One sugigsesttheondeveldl epmenngotrahnehgi sebbdg
guality, retsevbhweuldhds aec PR practitioners a
their koodweedtgaeardd ngomp &StAe manae ST, both gener
contexfThef NPIB. provides armrLealhnheagpf é&thf96le ml t
(seaet ps:-V 7 wwwr gwhuikdh del i vers a wide range ¢
health and ®carsewthhd&gfeo®rce. not yet l earning

prescription and delpaVt épeoyptwlfa tSTOR M) (0od Oieir s aw a

be acdotw opportunity to develop initial cont
Engl and.

I n terms of the content, it should be co
|l evel s of dept h depending on an i ndividual

overarching fundamentals are essentmati ¢p. g.
should also be provided (e.g., how to prescr
Additjomal Isshoul d consi der pat i emmar bviadriita teiso ne
under stvaanrdyiinngg) ,ser vi ce ci recquunspnaenncte)p,r ¢aes. dwee | |
recomme rmchadt iabdove caep p IPiRclaitniomali npractice. The
contsdmtulsdplperted by (cuBgrh.g&witd ealnididePsREA 8)d ar ds

and research, witsh niemf evmateineare wmdlatread oanme nd
delivery, it should be available and accessi
cod¥sing an -loemdri miengopleat markm t hi s achievabl e
mat etra alcec essed @¢. a.ny a@ad ma knowledge refres
Fur trresrodie wweel onpanye nitn dilemtdreoducti on of a&diti on:

and SA examml ei ntielhd ;ag gldc ullaantd@rp o e tetson ) t e s t an
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i ndi vi dual(6is. &k.n.amflieidagzd s f i canltfe sn eodd ed mpn ck tiifo
demand, this online training respuesentautul or

and practical workshops.

Actionabl e nextnFsitge@seha cé piesxpabnapylsed apnr ot o

fosmall, pootéafthedses on theandi pit dtosldienve | oy
educational anBubnhdiangi wogl rep@uc emqdiucteidord oo f
andther creati on, devedmlpineemotu,ricanr @ ITshettneaepl tdo D f t

expevwotud d akgatidbeensure accuri antfeor aaanddi afpoprr otplr e

devel coapmnde dtel i very of this resource on the cli
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Staff Training Resource Example Protocol

Al Mo devel op, eval uat e, and refine an SA
in Engl and

STAGE 1: DEVELOP

I nitial creation and devel opment of the
1 Consultwith and gain input fronndustry andield experts
1 Draw on available, relevant, and current evidence (e.g., guidelines and research)
1 Consider feasibility and application in clinical practice (e.g., recommendations,
suggestions, and advice)
Consider variations1 PR service circumstances
Present information for varying levels of knowledge and experience (e.g., fundamer
advanced)
1 Provide opportunities for sefssessment (e.g., quizzes and tests of user knowledge)

1
1

STAGE 2: PI'LOT AND EVALUATE

Pil oevalhdat e the online training resour C
in Engl and
T Data coll epbetl gesesfgipneaires (before

training resource)

T Possible outcomes to assess:
o0 Knowl enddgeeds tnagn

Competence

Confidence

Satisfaction
Acceptabil it
Hel pful ness/
Experiences

O O0OO0OO0OO0Oo

c o<

s
ing the training reso
STAGE 3: REFI NE

Amend and refine the training resource i

Figure 31. An example protocol for the development of an online staff training resource

7. Pa4ient Understanding, Education, a

This thesis highlights the i mportance of
aboutd SATanwith a particular emphasis on educ
Findings demonstrate that patients can have
example a | ack of comprehension aboutiwhy t

l ungs are the main probl-easedhandspoicmati lown
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unger fittéde @olgseenndseer adhidf f er ences and ste
n) . Similar findings haveh bGGPD rpeaptoiretnetds iar
ults demonstrating misconceptions and | i mi
owl edge (69), negati ve Kel]Bi9%af4s5 (S4ud)h, famdic
uld evidence generational and cul tural di |
der demographi cucaHawev earn d |eixnpietreide necdke coul
rmation and preservation of misconceptions
perceived as meaningless without t he acc
estions e$epaatiachnpalBRoantr SsAAult of | i mited

|l evance may not be directly obvious.

When sufficient explanation and informati
gag@mpanntd moti vation to heed adv@#06892under
er eiff oa eSA is used or i mplemented into clin
i's being used and holwe igerbwined.i t Bhibotdoulr
e-apsessment session before the SA is condu
d easy to understand. It i s also important
tients. Comudai dws neafdfeortto sdh s pel myt hs and
promote ST and the benefits it can offer
atus. Education in PR is important €&so,r ens
d perceptions of exercibBens8iTj ngnde$bSrvahhi
nt ent and positive messaging throughout,

sources (e.(96)@ nd@har ttehreeadfPiBsd iod thw)t ,.a pfyor mal

educati onal sessions, or even the smaller n



366

emphasi se the itmpeparutcand @ nofanmgatuinegdrer standi ng,

of knowledge, but also the impact it has on
However, it is not just about a |l ack of U
to patienté&®)jsand usfogm exercise, education
thesis is the importance of daily function
muscle strength and the positive impact of
observe this, and patients often describe t6F

strength (2M@BrlddmdnB 775 Such i mportance may b
function because the inability to perform da
and increase9mheWidt hf otrhicsarien mi nd, ST woul d

prescribed to reflect this. When ST is deliv

to daily function and actemphas®issnsehoauhdf ble
functi gqndal. Onreerexample is explaining to patd.i
transl ates to daily movements and why it is

a chair or | ifThing Hhasavdyeism otplpe hagXTa mox er wifs e

menu pr esiegn@d@d&d nisequently, this could | ead to
and awareness of benefits, helping to facild:i
221221 I f an individual beli eves an action ol
health condition they areiimortenilsi kienlsyt atnoc ee nSgT

4 91

This thesis also highl i gthatfsf tahnadt pteheer ss uipsf
component of PR programmes. St afifmprmhawiedianng |

physical, psychol ogical, anpdaededatftioonahisup
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their supervisiomr,e axugi Ntga rec{zely3ch @B ApBedsksa o n s
46,475 The presence of HCPs instils(2h86nse o

and is reported to be a key f acianidt aa@dre rfeonrc e

221 Additi otntgdrlow,p dwe mad , patients are given
peersi,dipnrgopvand receiving social support that
and i mproved ©psychol ogical wel l being. These

encourage, and sustaini-Bh)RrRi2®Rr2)4p6)Jo gArsa nsmea faft te

©
D
D
—

support i's shown to be an i mportant f
programmes, it is not surprising that many |
once t hids asntdr sawtpproe t i (21,2283, I RI6eondt 9,8s9).70 p s

This is evidenced i n t2hli3sl BtOhbeisti s paantdi eprrtesv i ppau

str

c

ggling with the transition from group to

nterventions to overcome this have been
programme§ 1&Bf1t40r8 OFBR however beneRiD3s| areasaho
argued that offering and providing exercise
a partial solution, as they are primarily re
PR i s -tar mhlmedl t hcar e i ntfeprvoenmaottiee nd,rh raw hdiadmhg r a&inn
to hemahamci ngo(dp(hpa.vieoludr)s, whmarhad eamd nutd easn & ed >
adherence. Therefore, it i $hempoppant sve aolk
and staff ¢tmoutf acotl it@attehe hext ent of dependen
sehdnagembhnth ai ms ted fprcamygt @ hgelufgh i ncr ease
and skills, whial diICPatbi oppatmiah¢ ypbeohra gdi shei
further highlights the i mportance of patient

knowl edger andnadinng, as wel |l-efafsi qpaady,enand oaut
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ability. Patients should | eaveuddRe sesyfrud liplpye @
and adhere to ekenmgi sb@oandh&vTi ng@gngo rely s
spervi sion, and presence of others. Theref ol
programme should bsedi mpteémeht edaaman it imd éndl , ¢
of deterioration and PR refedelkéep magdeaeasaku
approaches which focus on independent exerci
of behaviour change strategies, such as gC

intenti omo)n, tamd ngel fThi stheulsd abeé ot rmo dPURC ¢

conducted throughout its duration, coupl ed
di scuss barriers and facilitatormanagmreaient o
strategies, such a@asbacbieoefplcams, farethleowne

and treat ment of COPD exacerhhadlitolsmsagr eng coekl

ti me, and Grgeduce costs

7.Contributions to Knowl edge

To the bestaoft htemeéds knowledge, thanrdevi ew
al | three studies in this thesis have not k
knowl edge andabwidemasdarBdi ngn PR, specifical/l
pr amteirtsi oand patients. Both qualitative stud

patient perspectives MomdkotwveepguitengestatlySApAr a

of det ail about the assessmemdi beifyn 8§ st eatssth
not been coll ected or reported before. This
infl uercddeadmnged PR gmuneldatheed,bseriverce (e.g. t

need for rel evantedstpaaftfi etnrtaiunnidnegr,s taamdd i lnigmi tT
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devel opment of future research studies and i

wel hi gbolcioglstisier ati ons for i mprovements in cl

Thefsiendi ngs coul defHelcpg PR sarrvwiemds prract i c
|l ooking to introduce a SA in the, fawdrudieac Oa
oncol ogy rehabilitation) and healthcare ar ea
mi ght beinte fmaty ffrioomd t hese findings relevant &

and evaluation of their own clinical practic

7 .Cdoncl usi on

The work completed in this thesis has ex
areas of i nfl uence that can be targeted to
practice. | mportantly, this reséePaRchdrhavd nign v

the perspectives and experiences of practiti

strength and the inclusion of ST is recommen
inconsistent. This thesius eppdéviudesaadmseshe wde
fulfilling this criteriaNohoweaeroproomssi ®$he
observed, with the suitability of some asses

SA and ®Mmmemaerdec t hen sufficient guidance fc
services. Settings, resources, and equi pment
and recommendations to acknowledge and <con:
imestigate effective strategies realistic to
Additional considerations for i mplementation
current,epsaciingestaff ,aaatsuraplpgwapnti attreaiediurcg

messaging is provided throughout PR for pat.
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i mpl ementation and use of SA and ST in PR cl
dependent on $acvbcesrepmbaetdi tiooner s, and p
effective treat ment option, but this thesis
exploration has increased understanding, wh |

prova depri ngboard for future research and de
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Ti meline of -PBDPandefbvei Restrictions
Date Action/Information
215'Oct 2019 PhD started
28" Oct 2019 to Introductions and observations of PR and PROVIDE CIC.
15" Nov 2019 PROVIDE had three PR sites (Maldon, Braintree, and Chelmsfo

visited and observed each of these. | also attended a few home
and COPD clinics that the service carried out. These provided a
introduction and basic understanding of PR and how it was orgaq
and delivered within this service. PhD planning occurred through
this time and afterwards.

13" Feb 2020

NHS/HRA ethics was submitted for the faweface practitioner
interviews and atient interviews

239 March 2020

1st UK national lockdown

University of Essex cl osed ar
Advanced protection = where essential services only are deliver
campus, and research is predominantly delivereceagdged with

remotely.

15t April 2020 NHS/HRA ethical approval obtained, however an amendment hg
be submitted altering the recruitment and data collection methog
comply with government restrictions.

14" May 2020 NHS/HRA amendment submitted (wi@ovid-19 changes)

28" May 2020 NHS/HRA amendment approved (with Covi@ changes)

4" June 2020

University of Essex ethics subcommittee approval obtained

16" June 2020

PROVIDE R&D clinical excellence group approval obtained

239 June 2020 to
10" August 2020

Practitioner interview and patient interview recruitment and data
collection carried out

Augusti Feb 2020

Interview transcription

Practitioner interview data analysis
Preparing for PhD confirmation board
Literature searchnd review

Planning and modifying PhD project plan

=4 =4 -4 -4 -9

51 Nov 2020

2"d UK national lockdown

4" Jan 2021

39 UK national lockdown

Feb/March 2021

The decision to change the PhD project was made, as the Unive
of Essex research labs were stibsed, and local PR services werg
still not running standard programmes. It was not known when tk
research labs would-+@pen or when face to face PR would start
again, as restrictions were still in place. The original PhD plan (g
with modifications)were abandoned, and a new plan was constry
(online survey), which still linked and utilised the two qualitative
interview studies already carried out.
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April to August
2021

Planning and designing the survey

Preliminary contact made, and scoping emaént to NHS
Trusts/noANHS organisations with PR services (Mayuly
2021)

1 Planning of appropriate ethical protocol for this study. It was
unclear how ethical approval should be submitted and obtain
for this study. Multiple meetings were had with REO at the
University of Essex, and direct correspondence was needed
the HRA, to determine the most suitable course of action.

= =4

15" April 2021

University of Essex moved fr
protectiono.

Enhanced protection = viitmany functions delivered remotely, an
other, limited services available safely on campus. Research is
delivered and engaged with remotely where possible, and only
essential lab work on site following approved risk assessments.

19" July 2021 England renoved the vast majority of Cowtd restrictions,
including social distancing

27" July 2021 University of Essex moved fr
protectiono
Sustained protection = providing measures that enable more
elements of oitampus ativity to resume than within Enhanced
Protection and envisaged to be required over an extended time
period. Research is delivered and engaged with remotely where
appropriate, and lab work on site following approved risk
assessments.

7" Sept 2021 HRA ethics submitted for national survey study

7" Oct 2021 HRA ethical approval obtained for national survey study

16" Oct 2021 University of Essex ethics subcommittee approval obtained

25" Oct 2021 to B | §  Individual research site R&D approval obtained

May 2022 f Subsequent ethical amendments submitted to include more

participating research sites {2¥ov 2021, 18 Dec 2021, 2%
Jan 2022, 18Feb 2022, 9 Mar 2022)

Participant recruitment

Data collection

May 2022 to Oct
2022

Patient interview analysis
Survey data analysis

Oct 20221 Oct
2023

N|=a =a|=a =

tudies/chapters and thesis write up
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EBSCOnhost

# Query

S1 ( “chronic obstructive
pulmonary disease” OR
COPD or emphysema*
OR “chronic™ bronchiti*”
OR “obstructive lung
disease*” OR “chronic
obstructive air* disease™
OR COAD ) OR (
obstruct” AND (
pulmonary OR lung* OR
airway* OR airflow* OR
respirat* OR bronch™ ) )

S2 “pulmonary rehab*" OR
PR OR ‘“respirat* rehab™
OR “respirat* therapy”
OR “breathlessness
rehab*” OR “COPD
rehab*” OR “exercise
therapy” OR “exercise
rehab™”

OR limb* OR extremit*
OR upper OR lower) N3
strength™ ) OR ( “musc*
strength” OR “musc”
weak™ OR sarcopenia
OR “musc* function*” OR
“musc* disfunction”” OR
“musc* force™” )

S5 S1AND S2 AND ( S3 OR
S4)

revi

ew

Limiters/Expanders

Expanders - Apply
equivalent subjects
Search modes -
Boolean/Phrase

Expanders - Apply
equivalent subjects
Search modes -
Boolean/Phrase

Expanders - Apply
equivalent subjects
Search modes -
Boolean/Phrase

search ter ms

Friday, May 05, 2023 8:27:06 AM

Last Run Via Results

Interface - EBSCOhost
Research Databases

Search Screen - Advanced
Search

Database - APA
PsycArticles;APA
Psyclnfo;CINAHL Ultimate;E-
Journals;MEDLINE

Ultimate; SPORTDiscus with
Full Text

395,889

Interface - EBSCOhost
Research Databases

146,486

Search Screen - Advanced
Search

Database - APA
PsycArticles;APA
Psycinfo;CINAHL Ultimate;E-
Journals;MEDLINE

Ultimate; SPORTDiscus with
Full Text

Psyclnfo;CINAHL Ultimate;E-
Journals;MEDLINE
Ultimate;SPORTDiscus with
Full Text

Interface - EBSCOhost
Research Databases

616

Search Screen - Advanced
Search

Database - APA
PsycArticles;APA
Psyclnfo;CINAHL Ultimate;E-
Journals;MEDLINE

Ultimate; SPORTDiscus with
Full Text

and
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NCPR Ireland ATS/ERS ACCP/AACVPR ACCP/AACVPR ACSM guidelines for | ACSM CTS clinical CTS quality Australian
guidance for setting | statement evidence based guidelines for PR | exercise testing and guidelines for practice indicators for PR | and New
up PR (20200373 (2013) key clinical guidelines | programmes prescription (20149" | exercise testing | guidelines programmes in Zealand PR
concepts and for PR(2007)(374) | (2020, 3 ed) (225 | ed.)(235 and (148 Canadg147) guidelines
advances in PR prescription (149
(53 NB: Not specific to PR| (2018 10" ed.)
(379
NB: Not specific
to PR and
limited access
Inclusion of & . S &lke foflowing | Yes. Mentions | No. . S Rasistance Yes. Mentions use af | YesMentions No. Yes0Ql6:A No.
in PR need to be use of SA for exercise testing A (1-RM%)or the use of a SALf direct or indirect
completed as a the purpose of and training serve | purpose of prescribing| RM%) for 1-RMtest is
minimumX and prescribing many important STintensity. ST prescribirg ST conducted to
where possible a exercise LJdzNLJ2 & S & prescription of healthy | intensity. assess muscle
measure of intensity for ST PR program, adults/older adults function and to
quadriceps muscle including:for recommended for develop the
strength is highly documentation of | COPD. muscle
recommended. pre resistive and strengthening
After this other post resistive exercise
outcomes may be testing results for prescriptioné
chosen for individual documentation of
patient needs and patient éQl13:Ata
specific research improvements in minimum, the
purposest muscular strength following health
and endurance for outcomes are
outcomes measured before
assessment. and after the
program: Aerobic
exercise
endurance,
muscle function,
health statusb ¢
SA as outcome Yes. No. No. Yes. No. No. No. Yes. No.
measure
SA for exercise | Yes. Yes. No. Yes. Yes. Yes. No. Yes. No.
prescription
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Typeof SA Yes. Indirect/ Yes. IRM and | No. Yesl1-RMandm- Yes. IRMYfor YesMentions No. Yes. Indirect-RM | No.
predicted tRM for m-RM for RM(i.e.3RM to & prescription ofST 1-RM% for (i.e. mRM).
exercise prescription of RM) for intensity. A prescribing ST
prescription. exercise determining initial | conservative approach| intensity. Also,

intensity. workload, and to assessing maximal | mentions other
other muscular muscle strength physical
outcome tests (e.g.| should be considered | function tests
TUG, 30secS2S, in patients at high risk | to assess upper
5S2S, handgrip for or with, pulmonary | and lower
dynamometer health conditions. For | muscular
test). these groups, strength and
assessment of X@o endurancen
15-RM that individuals with
approximates training | chronic lung
recommendations may diseasee.g.
be prudent TUG, 30secS2S|
5S2S, 30 sec
arm curl test,
6min pegboard
test, handgrip
HHD.

SAinstructions | YesMany patients | Yes. Initial No. YesAll SA are Yes. Adescription of Limited detail: No. Yes. References | No.

or signpost will not be able to loads referencedin text the basic steps of &1 | 1-RM test is not ACSMyuidance
perform &l-RM test | equivalent to A briefexplanation | RM/m-RM test is reference for 1-RM tesing
therefore, this will either 60 to is given for ARM provided within the within COPD (ACSM, 201,49"
be calculated using | 70% 1RM or and mRMin text. book (page 96), but section. It may ed.), and
the Oddvar Holten | one that not referenced or be found within equations to
Diagram and evokes fatigue signposted within the | other sections, predict -RM%
formula which is after 812 older adult or COPD but there was (564).
used with pregnant | repetitions section for ST limited access.
women and athletes| References prescription. All other
alike(563). ACSM376) for physical tests

ST prescription are referenced
in healthy in text
adults.

Target . Sa9d a2 KS| No. No. No. No. No. No. No. No.

muscle/body possiblea measure

area of quadriceps
muscle strength is
highly
recommendeck
(outcome measure).

Does not discuss SA Is not specific to PR. I It is not specific Prediction

for outcome

difficult to navigate to

to PR. | had

equations are in
knee joint
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measure of quad
strength.

get the correct
information.

limited access
to book.

osteoarthritis, not
COPD

Colour code: green = provides sufficient informatyafipw = limited detaiprovided red = nb mentioned/addressed
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| nt er ngutiidoen a Ist @ daamrsttsr efnoggt h trai ning
NCPR Ireland ATS/ERS ACCP/AACVPR ACCP/AACVPR ACSM guidelines | ACSM guidelines | CTS clinical CTS quality Australian
guidance for statement(2013) | evidence based guidelines for PR | for exercise for exercise practice indicators for PR | and New
setting up PR key concepts and | clinical guidelines | programmes testing and testing and guidelines(148) programmes in Zealand PR
(2020)(373 advances in PR for PR(2007)(374) | (2020, ¥ ed) prescription prescription Canadg147) guidelines
(53 (225 (2014 9" ed.) (2018 10" ed)) (149
(235 (375
Inclusion of ST| YesEach session | YesStates a Yes. YesdExercise YesResistance Yes.Resistance . Sad a! SN, SHWM: 4 No.
should contain combination of awS 02 YYSy training should training should be | training isthe training and Strengthening
components, aerobic andST The addition of a | encompass upper | encouraged for most potent resistance training | training is
which includes improves strength-training and lower individuals with intervention to is more effective prescribed
strength training. | outcomes. component to a extremity strength | COPD. The Ex Rx | address the than aerobic
program of PR training £ (exercise muscle trainingalone in
Programmes Describes and increases muscle prescription) for dysfunction seen | improving
should be references ST strength and Describes and resistance training | in COPD and endurance and
individualised.. prescription for Ydza Of S Y| referencesACSM | with pulmonary should be an functional ability
This will be healthy adults by 379 (FITT patients should integral part of the | While aerobic
achieved through | ACSM376). (Frequency, follow the same exercise trainingis the
followingthe Intensity, Time, FITT principléor prescription. foundation of PR,
training guidelines and Type) resistive| older adults. it is recommended
for strength exercise that both aerobic
training (565). recommendations trainingand
for COPD and resistance training
asthma. be prescribed to
COPD patients.
Frequency Yesln accordance | Yes. 23 days per | No. Yes2-3 days a Yes.kH RI &4 YesAtleast 2 days| No. Yes2-3 times per | No.
with PRfrequency | week(376) week(375). week a week performed week(235).
of a mnimumof 2 on non
supervised training consecutive days
sessions per week|
Intensity/Load | YesMany patients | Yeslnitial loads No. Yesstrength Yes. Moderate YesFor strength: | No. Yes60¢80% of the | No.
will not be able to | equivalent to resistance intensity (i.e., 60-70% of 1RM for 1-RMobtained
perform al-RM, either 60 to 70% 1 exercises (600% | 60%70% IRM). 0S3IAYyYySNE from the strength
therefore, this will | RM or one that 1RM for Light intensity (i.e.,| of 1-RM fa test (direct or
be calculated evokes fatigue 0 S3AAYY SNE 40%50%1-RM) experienced indirect -RM
using the Oddvar | after 812 RM for for older adults weight trainers. (235). The
Holten Diagram repetitions(376). experienced beginning a For endurance: intensity threshold
and formula which weight trainers); resistance training | <50% of 1RM. for strength
is used with endurance program. When 1 training is 60% of
pregnant women resistanceexercise | RM is not As an alternative maximum,
and athletes alike (< 50% 1RMpr measured, to using peak work quantified in terms
(563). assessment of intensity can be rate and O2peak of the -RM
dyspnea or RPE prescribed to determine
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using validated
scale may be
considered375).

between

moderate (%6)

and vigorous (@8)
intensity on a scale

exercise intensity,
dyspnea ratings
between 36 on
the BorgRPEscale

obtained from a
strength test.

of 0¢10. 0-10may be used.
Type/Mode Limited detail: Limited detail: No. YesACSM (2018 | Limited detail: Limited detail: No. YeslIn general, the| No.
(exercises, Minimum Resistance (or 10M ed) states Progressive weight machines, major muscles of
targeted equipment strength) training type of exercise as| weighttraining free weights, or locomotion
muscles, required: weights | is an exercise weightmachines, | program or body weight (quadriceps,
equipment) and resistance modality in which free weights, or weightbearing exercises. gluteal muscles,
equipment tha local muscle body weight calisthenics, stair gastrocnemius),
can be progressed| groups are trained exercisesAlso climbing, and the major muscles
by repetitive lifting mentions bands, other of arm function
of relatively heavy hand/ankle strengthening (biceps, triceps,
loads. weights, activities that use deltoids, trapezius,
dumbbells, and the major muscle latissimus dorsi)
bodyweight. groups. and abdominal
muscles are
Gives3 examples | 8¢10 exercises targeted.
and instructionof | involving the
lower body major muscle oQIL ThePR
exercisessit to groups program has the
stand squatknee following EXERCIS
bend, and leg resources for
extension program delivery:
Strength training
equipment (e.g.
free weights,
machines, elastic
bands, elastic
tubing
Volume No. Yes1-3setsof 8 | No. Yesstrength Yesx M & Sqi | YesFor strength: | No. YesTypically £3 No.
12 res (376). resistance 15 repetitions 2-4 sets of 812 sets of 12 reps is
exercises (2 sets | each repetitions; for used but the ACSM
of 812 Sy RdzNJ y O 4 provides guidance
repetitions); of 1520 reps on other
endurance prescription
resistance practices(235).
SESNDA&SS
of 1520
repetitions)(375).
Rest Periods | No. No. No. No. No. No. No. No. No.
Progression YesThe exercise | YesProgressive No. Yes.The most Limited detail. No. No. YesavLmnY | No.
dosage should overload, where important rate of Notes a In the COPD Exercise intensity
increase over time | the exercise progression is progressive specific exercise and volume is
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(the overload dosage must utilization of the exercise
principle) by increase over overload principle. | programme.
increasing time. This increase This can be Details of
resistance, rep occurs when an achieved by progressive
per set, number of | individud can increasing the overload are
sets per exercise | perform the intensity (weight addressed in
and/or rest period | current workload or resistance), another section of
between sets or for 1-2 repsover total repetitions the book butnot
exercises (FITT the desired per set, retition | in the ST
principle- number of 612, speed or rhythm, | prescription for
frequency, on 2 consecutive number of sets of | older adults.
intensity, time training sessions each exercise,
and type). (ACSM, 2009). and/or decreasing

Overload can be the rest period

achieved by between sets or

increasing exercises.

resistance or

weight, increasing

repsper set,

increasing the

number of sets per

exercse, and/or

decreasing the rest

period between

sets or exercises

(376).

prescription
section it does to
mentionexercise
progression

assessed weekly td
facilitate
progression to
achieve the
desired workloads.
The intensity or
volume of exercise
must be
progressed for
improvement to
occur. Exercise
volume refers to
the duration of an
aerobic training
session and the
total number of
exercises,
repetitions and
sets that are
performed in a
givenstrength
training sessioM.

Colour code: green = provides sufficient information, yellow = limited get&ided red = no mentioned/addressed
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Provision of strength asiscesemeat isamaé \s®PRength training
Country | Survey Aim/Focus Sample/Population Is ST included in PR ST Prescription Details Is peripheral SA Details.
and Time programme? muscle strength
frame assessed in PR

programme?

Wadell (2013) Sweden | The aim of this study was to| 70 out of 71 hospitals Resistance training No additional information provided. Muscle strength No additional
Hospital based investigate the availability responded. Of these, 46 (n=46): test as an outcome | information
PR in patients Jan to and content of hospital (66%0) hospitals reported Lower extremity = 96% measures (n=46): provided.
with COPD in March based PR programs in offering PR programs for | Upper extremity = 11% Lower limb = 8%
Swedeng a 2012 patients with COPD in patients with COPD during Upper limb = 17%
national survey {6SRSYy ®¢ 2011.
(380
Frisk (2022) How | Norway The main outcome was the | Of the 436 murtipalities Not mentioned. N/A Not mentioned. N/A
is the question related to who were invited to
organisational Feb to accessibility to a PR participate, 158 answered
settings, content, | April programme in primary the survey (36% response
and availability of | 2019 healthcare. We also rate).
comprehensive examined in what degree
multidisciplinary the single interventions
PR for people which are a part of a PR
with COPD in programme.
primary
healthcare in
Norway (391)
Spruit et al (2014)| Europe The aim was to study the The survey was completed| Resistance training using| No additional information provided. Not mentioned. N/A
Differences in and overall content and by representatives of 430 | training apparatus:
content and North organisational aspects of PH centres from 40 countries | Europe (62.8%), North
organisational America | programmes from a global | (primarily across Europe | America (67.9%)
aspects of PR perspective in order to get | and North America).
programmes Sept an initial appraisal on the Resistance training ugj
(361 2012 to degree ofheterogeneity handheld weights: Europe

Feb 2013 | worldwide. (71.3%), North America

(93.6%)

Bickford (1995) America | The goal of this survey was | Responses were received | Not mentioned N/A Not mentioned. N/A
National PR to characterise PR programy from 283 programs id4
Survey(381) June regarding program size and| states.

1992to length, patient population,

April entrance requirements and

1993 testing, and program

content (an update of a
1988 survey).
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Garvey (2020) America | The purpose of this Survey sent to 1758 PR Do you prescribe If you prescribe resistance training, Limited information | No additional
Survey of investigation was to identify | programmes in the US. resistance training which components are included (n=303| provided. information
exercise 2016 current PR exercise Responses were retuned | (n=325)? Weight lifting = 75.9% Only :tRM SA for provided.
prescription in prescription practices. from 371 PR providers Yes = 93.5% Bands = 69.0% Weight/resistance prescription
UR PR programs (20.3% of requests sent). | No = 6.5% machines = 57.1% addressed.
(386) Body weight, e.g. waflushups = 41.6%
If exercise intensity is measured, which
measure is used (n=326)
1-RM = 4.6%
Method used to determine progression
of exercise (n=318):-RM = 5.3%
Brooks (2007) Canada | To conduct a national survey Of 244surveys mailed, 149| ST as a component of PR| No additional information provided. Not mentioned. N/A
Characterization to characterize adult PR (61%) were returned, from| (n=98):
of PR programs in| Marchto | across Canada, in terms of | which 60 facilities (40%) Lower extremity = 76.5%
Canada382) April program distribution, reported having one or Upper extremity = 64.3%
2004 utilization, content and more PR programs for a
2dzi 02YS YSI &( total of 98 programs.
Dechman (2017) | Canada | The purpose of this 112 of 155 (83%) identified Is ST included in PR Is a training protocol used (i.e. sets and| Limited information | No additional
Exercise investigation was to PR programs completed programme (n=112): reps) (n=104)? provided. information
Prescription Date examine the concordance | the survey. Yes = 93% (n=104) Yes = 60% Only SA for provided.
practices in PR range not | with guideline prescription
programs(387) provided. | recommendations in Of those that offer ST Is exercise testing used to establish a § addressed.
outpatient PR. (n=104): prescription (n=104)?
Lower extremity = 97% Yes = 30.8% (n=32)
Upper extremity = 100%
Core = 68.3% If yes, how? (n=32):
1-RM = 9.4%
3-RM = 18.8%
10-RM = 15.6%
Paients ability to lift 10x = 43.8%
Other = 37.5%
Johnston (2011) | Australia | To determine the current Of 193 programmes ST included in PR Mode of ST (n=141): Not mentioned. N/A
PR in Australia: a structure and contendf PR | identified, 161 responses | programmes (n=141): Lower limb exercises with weights = 56
national survey Date programs in Australia. were received. 14 were Yes = 74% Exercise using resistance band or simil
(383 range not excluded leaving 147 PR =56%
provided. sites/programmes.
Levack (2012) New To estimate the uptake of Pl 23 organisations were Not mentioned. N/A Not mentioned. N/A
uptake of PR in Zealand | by people with COPD in Ney\ identified which provided
New Zealand by Zealand in 2009. The survey PR, of which 21 gave
people with PR in requested information on responses to the survey
COPD in 2009 2009 the characteristics of PR (91%).
(389 programmes.
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Candy (2022) New
Characteristics of | Zealand
PR programmes
in New Zealand: a July to
survey of practice| Sept
prior to and 2019
during Covid19

(389

The primary aim of this
survey wago develop an
understanding of current PR
practices in New Zealand.

36 PR services across Nev
Zealand.

Not mentioned.

N/A

Not mentioned.

N/A

NOTEGreen = information provided, yellow = limited information provided, red = information not collected/metionN/A.

AbbreviationsST = strength training, PR = pulmonary rehabilitation, COPD = chronic obstructive pulmonary disease, N/A = not apflicalleeAdan Thoracic Society, ERS = European Respiratory Socl
BTS = British Thoracic Society, CC8radian Thoracic Society, ACCP/AAC\Aferican College of Chest Physicians/American Association of Cardiovascular and Pulmonary Rehabilitation, ACSM = A

College of Sports Medicine
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Practiitnitoemrevri ews PI S

LbxL¢! ¢Lhb ¢h t!weL/Lt!¢9 Lb ! w!

¢tKS dzaS FYyR AYBRBO&Gax¥PByaaNsyRyR & NE Y2 NENI ;
WSKIOATfTAGlI o2y WdzRevaRTKit dlIOo0 o2y SNE

CKFYy1l @2dz FT2NJ &2 dzNJSAF2INBNB&AIdz ARS ORKRASA  gaKISAZRKESAN.
AYLRZNIGFYG F2N) @82dz 2 dzyRSNRGFYR ¢gKé (&S NBa
tfSrasS 1518 GKS oYS (2 NBIRSFrROBF2LWL2 Oy I K]
LI NI @ |, 2dzNJ LI Nb OA LI a2y ¢ A & t A AN GEIND S Ced2NaNIRfNidzy G
G2NJAYy3 NRPECRSNY RARyeAgRB@ANIa2Y |G GKS SyR 27
82dz KI @S Fye ljdzSas2ya 2N O2yOSNyao

¢KS {ddzRe

BSNINDK HiGdzRe A& ¢ SHRIYNIRRERLID NI GES | Y0 B

¢
| t NP JARSO®

A B‘)’)

K
y
OESNDAAS A& |y AYLRNIFYd LING 2F Lz Y2yl NB )
0NF AlYyRAGSIASNE 2yt e | avYl fifK SAIN oYSdxE CE TS LAl BoNSDYUZl F
' NBE AgAOMBING Ooo 2y SNE (2 GFABIENBXNSA Y2 RYBS
0KSEMNISNR Sy OSladzig22\W| IANEBT MB/KI 0Af Al a2y ®

CKAA AWVAERRESY o ABANYR ANBFISNIddiz RENROURKRYRAYPH 27F
OGN EYAYR GKS FILOG2NAR (GKIFG KStL ¥R Kazd/ RSWE NE
NEKIOAfAGlI o@y2 EINRAINS Y¥IEE NBadzA §a 2F GKAa aildz
AyiGz2z UyYRAY3 |y I LYARERPQAINR FAiiSNBIySHRGIK A2y | L3datEYazay | NE
GKAOK 0Sald adaaida 0KS LIl aSyida FyR LINY Ossa2y SNA

2 K2 OFy G 1S LI} NILK

,2dz oAttt 0SS lofS G2 GF1S LINIL ATFY
1 You are an adult, aged 18 years or older
1 Are working/or have worked in an active role running, maging or assisting
pulmonary rehabilitation programmnegclinics.
1 Willing to be intervieved and audio recorded
1 Are not currently taking part in ather conflicting study

2 KFG gAff KIFILWISY AF @&2dz G161 1S LI NILK
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LT @2dz FNB AYyUSNBaldSR Ay GF1Ay3 LINIG Ay GK
LI NBOALI GS® hyOS ¢35t wAXdAfRGe eradz G2y ORWER SG S
L2ad> SYFAf 2N 20680 0KY ©LKEyY KeSNINIDABESH KRS HRLA f i
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dzaAy3 AYTFT2NNI a2y FTNHYIZSdziKKX a2 NBERSI NPK dzy RR
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AYTF2NXIFo2y LI2aaAoftSed  2dz Oy UYyR 2dzi Y2NB | 06
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AYF2NXYIEa2y oAff y20 060S 06fS (2 ARSyaTFeée e&2dz
Oz2y il OG RSiGlIAfao®

tfS8FHa8 y2i08 G(KIG RdNAY3I (GKS AYGiSNBASS AT &2
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Appendi x

Practiitmtoeamreorn :évrtm

¢KS dzaS | YR AVYBKGSA& IR aaaidNSSyyBiRikky 3
t dzf Y2Y I NBE WSKI0Af AGIgAAKY tINI Odzlet2 i/ BING

LbChwa95 / hb{9b¢ Chwa
/| KAST Ly@Sasa3drd2N)Y YIF(iS tAgl OOA?2
Lw! Y4 TleSr n ¢p

tF NBOALI YOG bl YSY

t I NBOALI yi bdzyoSNY

Enter you initials
in each box below|

I confirm that | have read (or someone else has read to me) and | understand the
Participant Information Sheet (version 2.0).

I have had the opportunity to consider the information, ask questions and have hag
thesequestions answered satisfactorily.

I understand that my participation is voluntary (my choice) and that | may withdraw
from the study at any time without giving reason, and that my employment or legal
rights will not be affected because of this.

Unless | explicitly stated otherwise, | agree for the data collected up to the point of
withdrawal to be used for the study.

| agree to the interview being audio recorded, and notes being taken during the
interview if needed.

I understand that the reseah data collected during the study may be looked at by
other individuals from the research team, sponsor, or regulatory authorities, where
relevant to my taking part in this research. | give permission for these individuals tq
have access to my data

I understand that all information collected will be in accordance to the Data Protect
Act 2018 and the General Data Protection Regulation 2018.

| understand that all study related data will be anonymised (will not identify me in a
way) and kgree to my personal identifiable information to be stored (separately to
anonymised study data) for the purposes of contacting me throughout the study. |
understand that all data collected will be stored in the University of Essex archive
facility for6 years.

Unless | explicitly stated otherwise, | agree for anonymised quotes to be used in th
dissemination of findings (e.g. in publications)

I understand that data collected during the study may be looked at by individuals fi
the University of Esex, from regulatory authorities or from the NHS Trust. Where it
relevant to my taking part in this research, | give permission for these individuals tg
have access to my data.

I understand that if | disclose anything which is a risk to myself orsthiee Chief
Investigator will be obliged to inform my line manager.

| agree to take part in the above study.

t[9'{9 {99 b9-¢ t! D9
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Appenldi X

Practitioner interview guide

LYGNRRdzOs 2y

LOQR fA1S (2 MHXHnyy ®2ME @NTOE Ay3 (2 LI NBOALIYHG Ay G
t K5 a0dzRSyid ¢2NJAy3 2y | LINR2SOG G2 dzyRSNAGIFYR
Ydza Ot S A0GNBy3IGK aaSaaySyida Ay RUdzd YAYIKENE F NEK I aAAT
omp YARLIKAS 3 6KAOK L gAff &l @&2dz | 62dzi &2dzNJ SE|
G2LIAOCaAD® ! Y2YSy(d 32 @&2dz O2YLX SGSR | O2yaSyid T2
GKAE O2yOSNEI oRNSK@ 10M8B | @ZRdz2a NiBfO221 6AGK YS NBO2

,S@ Kyl @2dzH !'d Fye LRAY(G RdzNAYy3I GKS AYyGSNIASS
fA1S G2 ad2L) G ye oaYS @2dz I NB FNBS Sia Re2NJ aR2Sd
RNAY]l LXSIFaS R2yQd KSaAdlrGdS G2 €Sd YS 1y260

Lye |d
FSSt ¥

(p))

.SF2NB 6S adGFI NI (GKS AYyiSNWASSG R2 e2dz KI &S
i S

| Fye LRAY(d RddNAYy3a GKS AYyiSNBASg: LX S| a

¢w!b{L¢LhbY b2g 6SQ@S 3F2yS 2@FSNI (KS Afyfli NBR d2O (i @ N
Y2NB | 02dzi @2dzNESE FX YR @2dz2NJ 62NJ] Ay Lz Y2y I NEB

. 61 ANR dzy R

tfSFasS O2dzZ R @&2dz oNASbHE@ SELX FAY oRGFZ © &N yOdrNE
WSKFEOATAGEFa2YK
1 Physio/Nurse/Assistant?

l2¢ f2y3 KIG@S @2dz 6SSy 62NJAy3a Ay (KAa NBf SK

|l 26 RAR @&2dz 02YS G2 62N] Ay 0UKA& NRf SK
A What is your background?
1 What previous education and qualifications have you completed?
1 What specific training hawsou done to work in this role?

tfSFaS O2dzZ R &82dz oNASbe SELX I AY 6KFG Lz Y2yl NE N
1 What are the important components?
1 E.g. exercise, education, socializing

¢w!b{L¢LhbY ¢KIYy]l &2dz F2NJ 82dzNJ NBaLBYaEadI 58 aMEB (
dzaS 2F &A0NBYy3IGIK GNFAYyAYy3I SESNDAEAS Ay LidzZ Y2Y I NBE N

{ONBY3IGK ¢NYAYyAYyS3

L
o NB

Qx>
> Qx

3SySNItte NBO2YYSYRSR (GKIFG tdz Y2y NBE wSKI o
a0 yOS0 ¢NIAYyAYy3Id LA (GKA& OdzNNByiGfeée AyO2NLR



444

1 How long has Strength Training been implemented in the Poémo Rehabilitation
programmes?

91 Definition: is the use of resistance (such as weights or bands) to work the muscle to help build
strength (e.g. bicep curl using a free weight)

52 @2dz KIS lye &aLISOAUO GUNIYAYAYIINPYHKE dz0R S MR §E
1 Was itincluded in any of your background education/qualifications?
o If yes, do you think you have a good breadth of understanding about strength
training?
1 Is training offered?
o If not, would it be useful to have the option of gaining sospecific training?

Ly €e2dz2NJ 2LIAYAZ2Y K29 )\YLJZNJjI-yG Aa {(]NSVEI(]K CNIF AYA
1 Pros?
i Cons?

2 K4 NBaz2dzNDSa INB F@lrAftlofS (2 @2dz 62 AYLX SYSyi
1 E.g. setting, equipment, staff, money

52 @&@dNNByite FIFrOS Fyeé LINRPoOofSYakAaadzs$Sa AYLI SY

WSKFEOATAGEea2YK

¢w! b{L¢LhbY ¢KIy] &2 T 3
Ydza Ot § aGNBy3IiGK FaasSaavySyialrbgR GKSANI dzas$S Ay Lidz

Q)¢

{iNBYy3IGK !'aasSaaySyl

52 &2dz Od2NNBy(ufe dzasS Fye FaaSaavySyida G2 YSI ada2NB
1 Yesg how do you currently assess muscle strength?
1 Do you have any previous experience assessing muscle strength e.g. ijobter
o How did you find it?
o Easy/Difficult?

I tdzf Y2YIFNE WwWSKIOAfAGla2Yy bla2ylf wWSLE2NI FTNRY
AGNBYy3IGK raaSaaSRe 2KI(d R2 @&2dz GKAYy]l 2F GKAAK

Ly @2dzNJ 2LIAYA2Y K2g¢g AYLRNIFYGd 6Bt JGNBYAKRK | 34S3

1 Are they helpful/useful?

1 Are they needed?

1 Pros/Cons?
22dZA R AlG0 0SS LkRaairotsS G2 AYLISYSYyd I|yR LISNF2NY
WSKIFOATAOlI a2y K

1 Would you face a problems/issues?

o0 Isthere anything that could be done to overcomegbalifficulties and make it easier?

1 Would it be easy¥ difficult, what would need to change to make it easier?

1 What current resources are available to you to assess muscle strength?

T 2KFiQa GKS YFEAYdzY GAYS e2dz O2dzPR 3IAQGS (2 LIS
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|l 2¢6 ¢2dzf R @82dz FSSt | 62dzi AYLX SYSyey3d IyR O2YLX Soe
1 How confident would you be using them, if needed?
91 Do you feel you have the skills required at the moment to use them?
o How equipped would you feel as a practitioner?

I NB Sy202 dzNJF 3SR (2 AYLIX SYSyld NBO2YYSYRSR OKIy3Sa
FaaSaaySyidak

1 Ifyes, how?

T LT y2I $6Keé R2 @2dz GKAY]l @2dzQNB y2i Sy O02dzNI 3S|

2 KFG A& GKS 3ISYSN}It @GASg 2F dzaAiAy3d {iNBy3IGK ! aas
02ttt SI3dsSaxk

1 Do you agree with this?

1 Any reasons why this is the general view?

LF {GNBy3lGK !3daSaayvySyida 6SNB AYLE SYSY(USR>Z K24 &
gK2ft SK

1 Would it have a positive or negative impact, or both?

1 Inthe short term/lory term?

1 If already implemented, what impact has it had?

| 2¢g ¢2dd R GKS dzaS 2F {dNBy3luK ! aa AYLI O

QD
w
QX
QX
_<
0p)
<,
[t
QD

| 2¢g ¢2dd R GKS dzaS 2F {dNBy3luK ! aa AYLI O

1 Psychological? Physical?

QD
w
Q¢
QX
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0p)
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QD

[ t2aAy3
.ST2NB 6SSPRY¥S A&tz GKYNB FyedKAy3a StasS &2dz g2dz R f
RA&A0dzaaSR GKIG &2dz 6KAY]l A& AYLRNIFYyGK
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KATE:

KATE:

PT11A:

PT11A:

KATE:

PT11A:

It can be very simple, that’s absolutely fine.

: l:[t's just basically an exercise class designed for people with lung

problems| o help increase their fitness jand [their confidence, hnd [to
meet other people as well to get a bit of, just to get some support|
[phone rings] ignore the phone.

No, that’s fine. See, I told you something might happen.

[ just to get some support to help manage their condition as well so
they go away exercised and education, fitter and hopefully happier.|

So, in your opinion what would you say the most important ccmponent
of pulmonary rehab is?

[Possibly the social side of things, pecple meeting other pesple so
they don’t feel quite as isclated ppecauss they can have friends and
family whe can imagine what they’ re going through but meeting people
that actually are in the same situation and who can compare stories
and relate toc each other. I deo try and encourage them to swap phone
numbers if they make friends and things just for thel [pbvicusly the
exercise is important, but I think just geoing out the house for the
social side of it.|

Do you find that from maybe from the beginning to the end, do you
think socially they change?

[pome of them no, but a vast majority yes. [And then we did have a few
years ago— because we say they can come back after a year, 1t never
used te happen, it was about four, five years age, suddenly they'd
form little groups of three or four and they all wanted to come back
tegether because they’d made friends. It was a case of invite so and

o

)\

)\

)\
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Wor d)

Kate Pittaccio

- 2B

Social/support - PR helps patient meet other
people and get some support
25 January 2021, 10:12

Reply

®

g0
Support - PR helps give patients support to
manage condition so they leave exercises,
educated, fitter and happier

Kate Pittaccio

Reply |

vz

The social side of PR is important — meet other
people so not as isolated

Kate Pittaccio

Reply |

Kate Pittaccio .. f &

Social side of PR is important — meet others in the
same situation — compare stories and relate to
each other

Reply |

v

Social side of PR is important - friend and family
can only imagine but they meet people at PR in
the same situation

Kate Pittaccio
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devel opment/ generati on

Stage 3: Searching for candidate themes

annot at

03 February 2021 09:47
AlIMS: kP
*  What is the current use of strength assessments and strength training in Pulmonary Rehabilitation programmes?
¢  What impact does strength assessments and strength training have on both patients and practitioners?
*+  What factors help and hinder the use of strength \ts in Pulmonary Rehabilitation?
PULMONARY REHAB K PR CONSTRAINTS & LIMITATIONS kP

CKGROUND kP
* PR Format & Information

¢ Current Job Details o Before PR

o Job Duration o A&er.PR

@ PR (e.g. Covering PR} o Exercise

©  Home Visits o Education

c  COPD & Oxygen Clinics o Assessments

© Drinks & Refreshments

¢ Past Jobs & Experience o Staff

o MNursing & Healthcare © Programme Length

o Fitness & Exercise ©  Social & Support

© PR Experience
¢ PR Benefits

o Physical

Psychological

Social

Understanding & Education
Safe Environment

Training & Education
o Nurse Trained
© Physio Trained

How & Why they got into current job

Covid (linked to 5257)
© Virtual PR

* Private vs NHS PR - PT5A

.

Site Differences: Lack of consistency among PR sites

o

o

Equipment varies depending on location
(Maldon, Braintree, Chelmsford & Cambridge)
Location & facility varies for each PR class
(community hall or gym studio)

Exercise format determined by equipment
availability (altogether or circuits)

Site Difficulties

0 Setin a temporary hired space

© Braintree PR site has stairs and relies on staff
Class Size
Limited Time

o Time s limited in general / Need more time

o Limited time impacts patients care

© Time limit on hall hire

o Limited time effects assessments

High Workload & Work Pressure

Staff Constraints

* Clinics
* Funding
PATIENTS *  Walking Test (moved to P!
* Physical Limitations
o Limited by Symptoms & Ability %?  TRAINING, KNOWLEDGE & UNDERSTANDING @
(breathlessness & co-morbidities)
o IsPRtoo Easy? Staff/Team ¢ Training is needed in 5T & SA

o Job Praise & Team Support

* Psychological © Negatives

©  Concerns about PR & Exercise
o Confidence (increases confidence)

f— ¢ Supporting Patients
o Motivation

Encouraging & pushing patients I
Reassuring Patients

*  Social Attention & Guidance

o Benefits to Patients
© Hindrances to PR

-

o Lack or Limited Understanding

o
o
o
o

*+  Using Judgment for Exercise

= Lack or Limited Training
© Support for Training

© Beneficial for patients
o Training Given

* Differences in Staff

© Physios vs Nurses
© Experience Varies

¢ PRwas Learning on the Job

o Limited Knowledge starting Job

& of ST& SA

o Encouragement
2 Attention & Guidance
o Reassurance?

NOTE: Explaining things to patients is reliant on
proper knowledge and understanding on the
practitioners part

STRENGTH & STRENGTH TRAINING kP USE OF STRENGTH TRAINING & EXERCISE IN PR

* Patient Limitations & Barriers (consideratig
Patient Physical Limits

Patient Psychological Barriers (
Patient Understanding & Focus
Patient Influence & Involvement

ns) s Strength Training in PR (Info)

* Exercise Adaption & Patient Progression
© ST & Exercise Progression

= Depends on Patients
* ST Programme
o Exercise is Adapted to Patient Ability

© 000

* Equipment is a Limitation
* Lack of Individualisation * Patients are Encouraged & Pushed to Progress
* Pros - Importance & Impact

2 Importance of ST

© Impact on Patients

. -

- Stransth & Gandar - Important to Man .

< Limited Knowledge of SA
= Confusions & Contradictions Over 5T &
2 Has Knowledge & Confidence

EQUIPMENT

+ Bands
© Advantages
= Portability
= Patient Preference
* Easy to manage & police
o Limitations
* Safety & Allergies
o Band Progression
( * Difficulties
o Levels
Band choice is practitioner judgement

]

* Weights/Dumbbells
© Advantages
© Limitations

+ Benefits of Cardio Machines

447
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STRENGTH ASSESSMENTS ©  USEOFSA IN PR & SITTO STAND ASSESSMENT ke
+ Cons/Barriers SA Protacol +  Aim of Use - replace walk test
o Time - Protocol Details + 5-525 vs IMIN-525

Workload & Staff Numbers ©° + Positives
Equipment, Resources & Sites ©° Negatives

°
o
o o
o Patients - SAStudy
o Only Bicep - Used at Braintree & Maldon
o Funding -
+ Pros Views of Audit Results
©  SA- Individualised, Safety Aspect, Guide, Push Patients - low

Shows Effectiveness & Improvement - Accurate
Benefits Patient - Physically, Adherence, Motivation

o
°
o
© Practical Aspects of SA - It is feasible
o Patients are willing

°

* SA Considerations
o

o Should be Standardised
©  Should be Evidenced

.
h
o Against (E.g. Didn't improve walk test)

o Mixed Views
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Appenvdi X

PractiitntoemrewviaeWwy / prel i minary

Fositive Team Dynami

t hemati c map
Current Job Details

During PR -
Fatient drop ins Educational Talks (Employment length
& lob roles)

loB
BACKGROUND

Physical {strength,
fitness & lungs)

| ed by Ca-morl
Sacial Benefits
_ PR BENEFITS & Symptoms Exercise PR DETAILS & . N
(FOR Improves Concerns & ey NFORMATION seszments
PATIENTS) Confidence Warries about—T. etzils y Training &
Safe & Controlled _,__Enera's' & 5T T / Education !Nurse
Dependent on PATIENT LIMITATIONS & | ” pr—— pa— & Physio) Past lobs &
Patient — CONSIDERATIONS FOR | =r | | etore r i
Understanding & Education Mo‘:\:::ion e :xple:enre&
{condition management) | — Understanding & {Healthcare
Focus Fitnezs)
Influence & involvement of Encouragement/
i Fushing Fatients
PR includes cther patients Diffarences in Staff Background
strength exercises . Knowledge & Training (Physio vs
Weights limited Bie Class 5 Attention & STAFF Nurse]
to upper body N Patients as 3 1 Lass Sizes mezn Guidznce
USE OF ST & Weights zre Hindorane lass sttention on — during | SUPPORTING Training in PR~
WEIGHTSIN || justto 2dd patients Exercise CERIES Learnt on the Job
EXERCISE resistance PRACTITIONER
Exercise done to = i i
N — Training is TRAINING
time — except 87 Limited Staff Explzining: Needed: Support  |——= KNOWLEDGE B L
bicep curl Numbers = Helns pationts for ma. = Training is
Biceps — prograssive - — TGRS Needed: Limited
5T programme L Training
HINDERANCES
Site Difficultias [Temporary
space & BT site) Related Limited Trsiniig,
Patient *h’o},’ﬂegse,&” Limited Knowledze/
Exercize is adapted | Limitations— __’I_' 5 ing Understanding of 5T & SA
to patient ability - A
ADAPTION & Progression High Worklozd, Equipment Access &
PROGRESSION IN \\—- depends on how Preszure & Demand Availzbility: dependent | A
PR EXERCISE \ the patient feels on Iocall_gn_.—" LIMITATIONS/ Waorklozd & Using = SA would
. BARRIERS Limited Staff mean more training Patients are
/ Fundin illi
N\ Waight/Da— / € willing to do 54
N\ Benefits of | BroE Cons Dependent an Practical aspects of
ST Is important for (fitness, \ ) — — Equipment Access & SA —itis feasible SA
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NHS$/RA et hical &pprevalktlieioeer and

NHS

Health Research
Authority

London - Bromley Research Ethics Committee
Level 3, Block B

Whitafriars

Lewins Mead

Bristol

BS1 2ZNT

Telephone: 0207 972 2496
Fax:

01 April 2020

Miss Kate Pittaccio

School of Sports, Rehabilitation and Exercise Sciences
Wivenhoe Park

Colchester

CO4 350

Dear Miss Pittaccio

Study title: Strength Assessments and Strength Training in
Pulmonary Rehabilitation

REC reference: 20/LO/0339

IRAS project ID: 276749

The Proportionate Review Sub-committee of the London - Bromley Research Ethics Committee
reviewed the above application on 05 March 2020.

Ethical opinion

On behalf of the Committee, the sub-committee gave a favourable ethical opinion of the above
research on the basis described in the application form, protocol and supporting documentation,
subject to the conditions specified below.

Conditions of the favourable opinion

The REC favourable opinion is subject to the following conditions being met prior to the start of
the study.

Confirmation of Capacity and Capability (in England. Northern Ireland and Wales) or NHS
management permission (in Scolland) should be sought from all NHS organisations involved in
the study in accordance with NHS research govemance arrangements. Each MHS organisation
must confirm through the signing of agreements andfor other documents that it has given
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permission for the research to proceed (except where explicitly specified otherwise).

Guidance on applying for HRA and HCEW Approval (England and Wales)/ NHS permission for
research is available in the Integrated Research Application System.

For non-MHS sites, site management permission should be obtained in accordance with the
procedures of the relevant host organisation.

Sponsors are not required to notify the Committee of management permissions from host
organisations.

Registration of Clinical Trials

It is a condition of the REC favourable opinion that all clinical trials are registered on a
publicly accessible database. For this purpose, ‘clinical trials’ are defined as the first four project
categories in IRAS project filter question 2. Registration is a legal requirement for clinical trials
of investigational medicinal products (CTIMPs), except for phase | trials in healthy voluntesrs
(these must still register as a condition of the REC favourable opinion).

Registration should take place as early as possible and within six weeks of recruiting the first
research participant at the latest. Failure to register is a breach of these approval conditions,
unless a deferral has been agreed by or on behalf of the Research Ethics Commiltes ( see here
for more information on requesting a deferral:
https:/iwww._hra.nhs.uk/planning-and-improving-research/research-planning/research-registratio
n-research-project-identifiers/

As set out in the UK Policy Framework, research sponsors are responsible for making
information about research publicly available before it starts e.g. by registering the resesarch
project on a publicly accessible register. Further guidance on registration is available at:
https:/iwww. hra.nhs.uk/planning-and-improving-research/research-planning/transparency-respo
nsibilities!

You should notify the REC of the registration details. We routinely audit applications for
compliance with these conditions.

Publication of Your Research Summary

We will publish your research summary for the above study on the research summaries section
of our website, together with your contact details, no earlier than three months from the date of
this favourable opinion letter. Should you wish to provide a substitute contact point, make a
request to defer, or require further information, please visit:

hitps:/fwww.hra.nhs. uk/planning-and-improving-research/application-summariesiresearch-sum
maries/

It is the responsibility of the sponsor to ensure that all the conditions are complied with
before the start of the study or its initiation at a particular site (as applicable).

After ethical review: Reporting requirements

The attached document “After ethical review — guidance for researchers” gives detailed
guidance on reporting requirements for studies with a favourable opinion, including:



. Motifying substantial amendments

- Adding new sites and investigators

. Motification of serious breaches of the protocol

. Progress and safety reports

- Motifying the end of the study, including early termination of the study
. Final report

The latest guidance on these topics can be found at

https:/fwww.hra.nhs.uk/approvals-amendments/imanaging-your-approvall.

Ethical review of research sites

The favourable opinion applies to all NHS sites taking part in the study, subject to management

permission being obtained from the NHS/HSC R&D office prior to the start of the study (see

“Conditions of the favourable opinion™).
Approved documents

The documents reviewed and approved were:

Summary CV for supenvisor (student research) [Leanne Andrews
C

Document Version Date
Evidence of Sponsor insurance or indemnity (non NHS Sponsors 1.0 01 August 2019
only) [Insurance Letter]
Interview schedules or topic guides for participants [Patient 1.0 10 February 2020
Interview Guide]
Interview schedules or topic guides for participants [Practitioner 1.0 10 February 2020
Interview Guide]
IRAS Application Form [IRAS_Form_13022020] 13 February 2020
Letter from sponsor [Sponsor Letter] 1.0 10 February 2020
Other [Patient Contact Details Form] 1.0 10 February 2020
Other [Practiticner Recruitment Email] 1.0 10 February 2020
Participant consent form [Consent Form Patient | 1.0 10 February 2020
Participant consent form [Consent Form Practitioner] 1.0 10 February 2020
Participant information sheet (PIS) [PIS Patiend] 1.0 10 February 2020
Participant information sheet (PIS) [PIS Practitioner] 1.0 10 February 2020
Research protocol or project proposal [Protocol] 1.0 10 February 2020
Summary CV for Chief Investigator (Cl) [Kate Pittaccio CV] 1.0 30 January 2020
Summary CV for student [Kate Pittaccio CV] 1.0 30 January 2020
Summary CV for supernvisor (student research) [Ben Jones CV] 1.0 07 January 2020
Summary CV for supervisor (student research) [lzzie Easton CV] 1.0 03 February 2020
1.0 10 January 2020

Membership of the Proportionate Review Sub-Committee

The members of the Sub-Committee who took part in the review are listed on the attached
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sheet.
Statement of compliance

The Committee is constituted in accordance with the Governance Arrangements for Research
Ethics Committees and complies fully with the Standard Operating Procedures for Research
Ethics Committees in the UK.

User Feedback

The Health Research Authority is continually striving to provide a high quality service to all
applicants and sponsors. You are invited to give your view of the service you have received and
the application procedure. If you wish to make your views known please use the feedback form
available on the HRA website:

http://'www.hra.nhs.uk/about-the-hra/governance/quality-assurance/
HRA Learning

We are pleased to welcome researchers and research staff to our HRA Learning Events and
online learning opportunities— see details at:
https://www_hra.nhs.uk/planning-and-improving-research/learning/

With the Committee’s best wishes for the success of this project.

IRAS project ID: Please quote this number on all correspondence
276749

Yours sincerely

Dr Koula Asimakopoulou (Chair)
Chair

Email: bromley.rec@hra.nhs.uk

Enclosures: List of names and professions of members who took part in the review

Copy to: Ms Sarah Manning-Press



London - Bromley Research Ethics Committee

Attendance at PRS Sub-Committee of the REC meeting on 05 March 2020

Committee Members:

Name Profession Present Notes
Dr Koula Asimakopoulou (Chair) | Reader in Health Yes
Psychology
Miss Linda Grubb Associate Director Yes
European Trade Strateqy|
and Operations (Retired)
Mr Abdulzahra Hussain Upper Gl Consultant Yes
Surgeon

Also in attendance:

Name

Position (or reason for attending)

Nina Bakhshayesh

Approvals Administrator
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University of Essex ethical approval

From: ERAMS

Sent: 04 June 2020 08:59

To: Pittaccio, Kate F

Subject: Decision - Ethics ETH1920-1511: Miss Kate Pittaccio

University of Essex ERAMS

044062020
Miss Kate Pittaccio

Sport, Rehabilitation, and Exercise Science, Sport, Rehabilitation, and Exercise
Science

University of Essex
Dear Kate,
Ethics Committee Decision

| am writing to advise you that your research proposal enfitled "Strength Assessments
and Training in Pulmonary Rehabilitation v1.0" has been reviewed by the REO
Research Governance Team.

The Committes is content to give a favourable ethical opinion of the research. | am
pleased, therefore, to tell you that your application has been granted ethical approval
by the Committee.

Flease do not hesitate to contact me if you require any further information or have any
queries.

Yours sincerely,

RED Research Govemance Team

Ethics ETH1920-1511: Miss Kate Pittaccio
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AppenPdi x
PatienterPRli ws

LbxL¢!¢Lhb ¢h t!weL/LEt!IC9 Lb ! w!

¢tKS dzaS F YR AVYHEEGA& dwWHRY axaliiNSSy/ERKKE Tzt Y2 y I NB
SKFEoATAGLF a2y Y dA vkdzltf IAaISyoUES { G dzR @&

CKFYy1l @2dz F2NJ &2 dzNJ S iINBNB&AIdz ARS ORKRASA  gaKISAZRKESAN.
AYLRZNIGFYG F2N) @82dz 2 dzyRSNRGFYR ¢gKé (&S NBa
tfSFAS GF1S GKS aYS (2 NBI RSFrREBFR2LE2 ORY 30 I |
LI NI @ |, 2dzNJ LI NBOALI a2y Aa O2YLX SiSte @2t dzyil
AaSNIBAOSa (KFG &2dz YK NBS AGdzNNFF2 NS aRE0 $ Ao A
K2g G2 O2yil Ol dza AT SN Kb S lye ljdzSasz2ya 2

SI NDOK &aiddzRe { HazREFNBAIRIENR 08 LWKSL | 3R O
A

OESNDAAS A& |y AYLRNIFYd LING 2F Lz Y2yl NB )
GNI AYyAy3Iod ¢ KSRHBS A NBKIGKSTF28FdNI 2y YI 1Ay 3 &2 dzN
AONBY3IGK ONYAYAY3I A& | @QAGEHE LI NI 2F GKS LN
0 K SANBYBESINOAaSE YFE1TS | RAGSNByOSo

2SS |INB Ay@AiAsay3d wmH | LI2e/ Sy Xigss NEAK Sigl 1(S2 LB INAIS Ay OK
Lidzf Y2y NB NBKIOoAfAll a2y SELSNASYyOS&ad LG | AYa
AYLI OG 2F GKS &0GNBy3aIGK GNXAYyAy3a SESNDA&aSa (K
2F GKA& addzRe SNIINB KSIENDR yAFRNY GyARAWKI Fy | LI
AONBY3IAGK Ay Llzf Y2Y I NBE NBKIOAfAGlI a2y &ASNIWAOSa

2 K2 OFy G 1S LI} NILK

,2dz oAttt 0SS lofS G2 dGF1S LINIL AFY
1 You are an adult, aged 18 years or older
1 Have successfully completed/or will soon completepulmonary rehabilitation
programme.
1 Willing to be intervieved and audio recorded
1 Are not currently taking part in ather conflicting study

2 KFEG gAff KIFLWISY AF @&2dz G161 1S LI NILK
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LT @2dz FNB AYyUSNBaldSR Ay GF1Ay3 LINIG Ay GK
LI NBOALI GS® hyOS ¢35t wAXdAfRGe eradz G2y ORWER SG S
L2ad> SYFAf 2N 20680 0KY ©LKEyY KeSNINIDABESH KRS HRLA f i
SAGKSNI 6S 0@ LK2yS: @OARS20Fff o0Sod3ad {1eLIS0 2
G KAOKSYSANI AG2y OSyoh S ¥ 8§ OFRINI 2 2 flzdzA S G Siy2 D At NARYAYUS y
0FO1 ANRP Ay RKB2AFASNIDASG2¢8t 6AGK] EKEX NBDESR NOKS
LG 6Aff GF 1 6mpMAYNRIESEY @St &2 YL SGSY RSLISYRAY
O2yOSNBElI a2y ® ¢KS AYUSHUAGR ¢grUGBa0S8I | 82RA RdzNE
FdzZRA2 2F (GKS Ay YVANINRDE Ro Miytl 20 BNR §BY BNRINR @

wA®1 4 SysSUia

¢CF1AYy3 LINI Ay GKA&A addzRé LINBaSyida y2 NRa]al
fA1Ste (2 OlIldAS I RYEIPESBIAATINRRIEAG2YDANGOY G (2
GKS AYUGSNIASES &2dz NB O2YLX SiSte FNBS (2 NB

2S dzy RSNENEB yARa K/ St SYSyil 2F AyO2y@8yasSyo®S2F:
82dzNJ aYSP bSOSNIKSBNSAGKRA & 20INdzRE NBOMAILI KSE LI AY
2F LI oSyiQa SELISNASYOS Ay LizZt Y2yl NBE NBKIOAf A

. 2dzNJawA 3K G

,2dzNJ LI NBOALI a2y AY GKAA AGdZREANKRESY INBNE 302
AVYIiSNIWAKBge oaYST y2 SIELEZY | RENA WS QSKES | ANBIES NIJ A ¢
0SPId (2 AGNBGIOK @2dzNJ R&3I&22NJ IS4G | RNAylO @
1S adNROGfte O2yURSyal
G G2 G11S LI NI 2N RNRLJ

,2dzNJ NBO2NRa gAft oS
NAa]l AF &2dz RSOARS oy2

545 t NRPGSOaz2y

CKISYAOGSNEAGE 2F 93aSE Ad (KS ALRYy®D2RISTHNS & KA
dzaAy3 AYTF2NXI a2y FNBY &2dz Ay 2NRSNJ (2 dzy RSN
O2y iUNRffSNI F2NJ GKAA &addzRéd ¢KAA YSIya GKFIOG &
FYR dzaAy 3! Al ANPR2ISNE & Dy al yoRA (R (6FS 8]128drzJi3 Aad SF Sdz
' VyAGSNERAGE 2F 9384SE é6Aft 1 SSLI ARGl o tTRS NI VT
O2y Ofdzarazy 2F (GUKA& aidzReé> | DSNJ GKAa AU SAff
F2ND G2 ¢ @& SIHKNBEE okA2X S BSNIF y2y @ YA&ASR G2 YFAYQl
2dzNJ NAIKGa G2 100Saasx OKEFy3aS 2N Y2@S @& 2dzNJ |
@2dzNJ AYTF2NXI a2y Ay &ALISOAUO glea Ay 2NRSNI F2N
GAUOKRNI ¢S FaNRPAYREEK ¢S oAt f 1SSLI GKS AYyTF2NNI a2
200FAYSR® ¢2 al ¥FS3dz2r NR &2dzNJ NAIKGaAE 6S oAt
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AYTF2NXIFo2y LI2aaAotSed®  2dz Oy UYyR 2dzi Y2NB | 06
0KS LyFYNY&AdzNF yOS al ylISNI 2y nAMHAC yTnypood

/| SNIIAY AYRAGARdIZ ta FNRBY GKS ' yAOSNERAGE 2F 9
NBE&aSINOK NBEO2NR& (2 OKSOl GKS I OOdz2N» 08 2F (K
NEOSA GBS Ay RANNIloRd MRIWoFE@AYyI AYF2NXNIa2yd ¢
AYF2NXYIa2y ogAff y20 06S |0fS (2 ARSyaTFTeée e&2dz
Oz2y il OG RSiGlIAfao®

tfSIFAS y23S GKIFId RdzNAYy3I GKS AYISNIBASBFTFAEZNRZ2
20KSNARIZ (GKS / KAST Ly@Saodlria2N) ¢Aft 0SS 26fA3S

¢KS NBadzZ G6a 2F GKA&a addzRe Yl & 0S8 LldzoftAakKSR

a
O2dzf R ARSyasaTeé& &2dzd 2S gAff 0SS KILLR yiE@xAILINE D
F @ AfFofS dzlJe KA &2 NNE SBNOSaLIMR 2S00 KA 0SSy =
SS o

[ 2YR2Y w828 RBBK 9GKAOA /2YYAQS
/| 2y O0OSNYya yR O2YLX FAyda

LT @2dz KIS Fye O2yOSNya ltoz2dzi Fye& | aLlsSod 27
Ayaial yOoS LI S/IkMSEASAY B Q2 NIR IFY HIGKSS Lt FANGS N2 B 3
O2y OSNYy SR 2NJ @2dz GKAY] @2dzNJ ORIVAE bAFVHO&K2 VS Vi
O2y Gl OG GUKS S5ANBOG2NI 2F wSaSIkNBKtNETFIWE MNOY
82dz NP &eff y20 aloaaUSRI LX SIFasS O2yal O (KSE
al YIZHEN) K alN&afay 3 ORS/GHASGA | NB 0St 260

traSyid ! R20FI0& IyR [AlFA&A2Y {SNIBAOS ot! [{0
LF¥ &2dz ¢AaK (2 YIS | O2YLX FAyd lo2dzi Fyeé | ;
| R@2 OF 0@ VA= [AFLA&2Y { SNBAOS 6t! [ fto G
OF NENEKFSHEH I O]l kLI &

[ 2yaFOG 5Sidl At a

t NAYOALIf Ay@Sasdal 2N

YFEGS tAgl OOA 2

{OK22t 2F {LRNIaxr wSKIoAfAlGlIlea2y 3 9ESNDAAS {
o{vx /2t OKSaiSN®»

9 Y I RUIWGKDyayd SE o CkdtdSENinc KAY S oH T

| Ay @dSasdl G2 NA

5NJ . SyLW2nvS agl ad2y FyR 5NI[SIyyS 1 yRNB§
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S5ANBOU2NI 2T WwWSEHBNMINDX WOKRZext RFFra2y 3 9ESNDAa
t N2F W2 Wk Olazy

{OK2 LR RHEAZ wWSKEFOAT AT o 2yWA @S NEBEASING /2413 [ ONASSE/>D &
o{v2ftOKSaidSN

IYIAfY 22021 0142y X S@RASE™T Oddz]l @ t K2y SY nmunc

' yAOBSNARAGE 2F 9aaSE wSaSINDOK D2gSNYyIyOS | yR
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Pat iiemtter vin e ®srtnc

¢KS dzaS | YR AVYBKGSA& IR aaaidNSSyyBiRikky 3
t dzf Y2Y I NB wWSKI 0Af A0 AAKY t!F o\Sdeiatan oI

LbChwa95 / hb{9b¢ Chwa
/| KAST Ly@Sasa3drd2N)Y YIF(iS tAgl OOA?2
Lw! Y4 TleSr n ¢p

tF NBOALI YOG bl YSY

t I NBOALI yi bdzyoSNY

Enter your initials
in each box below|

| confirm that | have read (@omeone else has read to me) and | understand the
Participant Information Sheet (version 2.0).

I have had the opportunity to consider the information, ask questions and have hag
these questions answered satisfactorily.

I understand that my participatiois voluntary (my choice) and that | may withdraw
from the study at any time without giving reason, and that my medical care or lega
rights will not be affected because of this.

Unless | explicitly stated otherwise, | agree for the data collectei tipe point of my
withdrawal to be used for the study.

| agree to the interview being audio recorded, and notes being taken during the
interview if needed.

I understand that the research data collected during the study may be looked at by
otherindividuals from the research team, sponsor, or regulatory authorities, where
relevant to my taking part in this research. | give permission for these individuals tq
have access to my data.

I understand that all information collected will be in aogance to the Data Protection
Act 2018 and the General Data Protection Regulation 2018.

| understand that all study related data will be anonymised (will not identify me in a
way) and | agree to my personal identifiable information to be stored (sgplgrto my
anonymised study data) for the purposes of contacting me throughout the study. |
understand that all data collected will be stored in the University of Essex archive
facility for 6 years.

Unless | explicitly stated otherwise, | agree for ayroised quotes to be used in the
dissemination of findings (e.g. in publications)

| understand that data collected during the study may be looked at by individuals fi
the University of Essex, from regulatory authorities or from the NHS Mulsre it is
relevant to my taking part in this research, | give permission for these individuals tq
have access to my data.

I understand that if | disclose anything which is a risk to myself or others, the Chief
Investigator will be obliged to inform nical staff.

| agree to take part in the above study.

t[9'{9 {99 b9-¢ t! D9
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t £ SFAS LIN&FdZNI WIRY 83 Yy R AlyFOf&d2Rd8 [iNER | B2QvaLJ RS aliyS3p (i K |
AyOfdzRS 'y St SOGNRYAO AAAYBUGEBNBNRFAORAANGE SANBX

& 2 dzNJ y I YAS/ aQif S IRNTE @

t FNBOALI yi blWS e sy @by NG W UEBY Y Y Y Y e e ey gy ey

{AIYFGdNNE 2 F WiyNBQAAWYWH VY Ye ey g
51 GSY

wSaSHNDRKS NG LY 81 & HYuNBYd Yoy ey ey y

{ AI20/dZNES &2SH ND K S NI (TEURVRURURRURURURURURITRURURURURT
51 GSY

2 KSNB LI2aadaArAofSy 2yS O2LKKSBT LI KNS OQ2F FE¥( | TRNIE ySEA
NE&SFNOKSNKk/ KAST Ly@S&aeal 2N



462

Appenrdi x

Patient iIinterview guide

LYGNRRdzOs 2y

LOR fA1S G2 GKIFyl @2dz 2y0OS |3FLAYy F2NI gAtftAy3a (2
t K5 aiGdzRIyaysRNINF2SO0G (G2 dzyRSNRGFYR GKS dza$S I yR
Ydza Ot S aGNBy3ldK aaSaayvySyida Ay Lz Y2yl NB NBKIFo0ACf
omp YARMAMIB¢EI 6KAOK L gAff | &l [&y2Riz 21 LoA2ydkii2 yea2 d2NB SIEK
G2LIAOCaAD® ! Y2YSy(d 32 @&2dz O2YLX SGSR | O2yaSyid T2

GKAA O2YyO@OSNElIoaz2y (G2 06S FdZRA2 NBO2NRSR® ! N’ &2dz &

Sg¢ KIy1l @2dzH IAly 3 yieK SLI2AWVUIS NZokNSI g A F @82dz R2y Qi 41y
fA1S G2 ait2L) 82dz FNB FNBS (G2 R2 az2o ! faz2z AT &2
2y Qi KSaAdrdsS G2 tSi4G YS (y260

STF2NB 6S adGl NI (GKS A wYSEINDINS G aRpS NI ) dzSKNAGBS oldy &L Flj o
0 Fye LRAYG RdNAYy3I GKS AYyGSNBASg>S LI SHasS FSSt 7F

¢w!b{L¢LhbY b2g 6SQ@S 3F2yS 2@FSNI (KS Afyfli NBR d2O (i @ N
Y2NB | 02dzi @RAINF DT OSYRBYy&26A 0K Llzf Y2yl NBE NBKI 0Af

. 61 ANR dzy R

tf SrasS O2dA R &2dz GStf YS gKIG SR dzZLJ 12 @2dz | gSy
9 Diagnosis?
1 How did it come about? E.g. a referral?

52 &2dz KIF@S | yé& LINB @22 BIENS NNEKIOS AT & § ISy Ry K 3
9 Is this your first time?
1 Have you attended anything similar before?

¢w! b{L¢LhbY ¢KIFYy] &2dz F2NJ 82dzNJ NBaLRyasSao ! & &z2d
NEKFIOAfAGFa2y LINRINIYYSE A& Razgsl SKSADAES K2 § QN
2y AGNBY3IGK GNIAYyAy3d SESNOAaSad . dzi UNRGX

OESNDAR S GNBYy3IiK ¢NIAYyAy3

ttSILasS O2dzZ R &82dz G4Stf YSz la I ¢gK2fS3s gKIFiG R2Sa
1 How would you describe what exercise is? What is your idea of exercise?
1 Has his view changed since you started the programme?

2 KFiG SELISNASYOS 2F SESNDA&AS R2 é&2dz KIF S5 | AaARS 7
1 Do you participate in any other exercise (or activities) outside of pulmonary rehabilitation?
(e.g. walking or sport clubs)
91 Did you do exercise before the programme? (Even in earlier life?)
2 KFd R2S&a A0NBy3a3GK OGNFXAYyAYy3a YSIy G2 @&2dxK
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z

1 2KId R2 @82dz 6KAY]l 2F 6KSy @2dz KSINJ WadiNBy3iK

GKAY GKS SESNDA&S Oflaa &2dz O2YLX SiGS O NA2dza &
SESNDAAaASa RAR @&2dz KIS G2 R2K
A Definition: is the use of resistance (such as weights or bands) to work the muscle to help build
strength (e.g. bicep curl using a free weight/bands)
A How did you find this?
o Did you enjoy it?
0o Was it challenging?
o Any fears about lifting weight?

[N

5AR &%dt K& BLINA2NJ 1y26f SRIS 2NJ SELISNASYOS 46A0GK a
NEBKFEOAEAGF a2y K
1 Yes please could you explain what these were? Did it come in useful?
1 Noc¢ Do you feel you now have some knowledge and understanding about strength
training? If so, what specifically?

Ly @2dzNJ 2LIAYA2Y S K2g AYLERNIlIYyd FINB GKS adNBy3idk
1  Why are they important/ not important?

{ dzLJLJ2 NJi

2 KSy @&2dz UNBRG adl NISRZ gSNB (GKS A0GNBYy3IGK GNIAYyAy
1 If possibleplease could you explain the process of how you learnt these exercises?
0 What resources were available to you?
0 Were you shown how to perform each exercise correctly?

| 26 N8B &2dz adzLJLl2 NI SR RdzZNAyYy3I (GKS SESNDODA&AS Of | 448
9 Do you think you are given enougime from the nurses/physios?
T ' NB &2dz 3IAQSY Sy2daAK 2LIRNIdzyAdASa (G2 +al T2

52 @2dz (Y26 K2¢ (GKSkl 2¢ R2Sa& (GKS Lz Y2Y I NBE GSIY
i Advice and resources?

f LF¥ @&2dz KI @SyeQdo yot kngwk o daythimdpt fard

¢w! b{LCLhbY ¢KFIYy]l @2dz F2NJ @2dz2NJ NBalLyaSasod 2 SQNB
NEKFOoAfAGEFEoa2Y YIRS ye RAGSNBYyOS (2 @2dzNJ O LI 0Af

LYLNROSYSyYiGa yR FaaSaavySyida

(p))
Z
&

tfSrasS O2dx RSADMAORSA SKI G &2dzNJ OF LI 6AfAaSa o
NEKIFIoAfAGllIa2yK

How has pulmonary rehabilitation made a difference?

physically, emotionally, confidence, strength?

Has it made you feel stronger?

In your day to day life?

=A =4 =4 =9

| 26 R2Yye$PdzK2¢ @&2dz2Q0S OKIYISRKAYLINROSR 20SN) 1KS C
1 From start to finish?



464

1 Subjective feeling of improvement? Objective assessment outcome?

. 2dz O2YLX SGS GKS akKdzgtsS oFft1 G$Sad G GKS o0S3IAYYA
dza S ¥ dzf K
T YY26AYy3d AF GKSNBQa&d I RAFFSNBYOS Ay @2dzNJ 6 f 1,

22dzf R A0 0SS dzaASTdA (2 1y26 K2¢g @2dz2NJ YdzaOf S A0GNBy
9 Similar objective assessment to the walk test but measuring muscle strength.
1 Do you think this would baseful? If so, how?
o Toyou as a patient?
o For the practitioners/service?
1 Isitneeded?

¢w! {bL¢LhbY ¢KIFIYy]l] &2dz F2NJ @2dz2NJ NBalLlryasSasod 2 SQNB
LJdzft Y2 Y| NB NBKFOAfTAGEFoa2Y d

LYLJ Of

2 KL G g1 & @2dzN) 2ABS NI2fYILI ShLySINAL Ky O yiFANE NBKFoAf AGI
1 How important was it to you?
1 What do you enjoy about the programme?
1 What was your favourite part of the exercise class?

v

I F& Lzt Y2y NB NBKFOAfAGlFea2Y AYLINROSR @2dzNJ 02y URS
1 Inyour physical capabilities?

2 KIG KFa Lz Y2y NBE NBKIFIOAfAGlFea2Y GF dzAK(G @&2dxK

f 52 @2dz AYGUSYR (2 dza$S 6KIG @2dz2Q@8S Sk NyiaGK
1 Will you continue to exercise as you did in the class?

|l 2¢6 R2 @2dz GKAY] GKS LINPAIN}IYYS O2dzZ R 6S AYLINROSRK

[ t2aAy3
.ST2NB 6S 02YS (2 IS5YASyR2dA 20X RNB A BedlRAYRR 2NJ
RA&A0dzaaSR GKIG &2dz 6KAY]l A& AYLRNIFYyGK
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So you said when you first went there you're paired up with someone,
was it sort of you’'d got support from other people during thes exercise
class? What support were you given during the seasions?

}I‘hey keep an eye on you in the first and second sessicns, if you're
not doing it right they come over and they put you right. But, there’s

new people starting svery wesk, so there’s only limitsd amount of time
they can actually spend with you. But because- you were with a group
of people and you get to know each other and you get to know each
cther really quickly, baring in mind it"s two sessions a week, you
tend te form up and you do it together. bo they haven’'t got to do toc
much, they spend time more on the new cnes, so every week there’s new
people starting. Some people finish and some people start.|

How was that if you'd made friends with pecple?

fiell we still keep in touch now, sc we phone each other. We’re not
allowed to see each other, but we do intend to meet up and have a
coffee somewhere. |

That’s really wonderful to hear. So it"s sort of provided you much
mors than just sxercise.

oh yeah, fit's amazing how it makes you feel, you actually feel like
you’ ve [laughs] actually got lots of friends.|

That’s really nice to hear. Sc obviocusly once- you’wve said once you’ve
left the programme that there was an opportunity to go to a private
class, similar to pulmonary rehab. But, are you provided with any
other sort of support for exercising once you finish at all? Any sort
of advice or resources?

No, no, they said that because- what happened was- what I was told
was that these classes were meant to be for people that were
recommended by the hospital, sc they were meant to be for hospital
cutpatients only, and they were able toc cope and- because you can go
back next year, or this year I should say for me, and you can do the

class all over again. [But there’s no continuation, you have got to
find your own way.|

So they don’t give you sort of any information or resources of maybe
how to exercise at home and continue doing it that way at all?

fiell no, not really, they just leave it up to you to continue on
because they actually say that if you don’t continue on, in & months
you"ll be back to step one again.|

Did you find that that was scary at all to hear? What was your
reaction?

hD, well it’'s actually happensed to me because I’ve been lazy and I
haven’t exercised, so I actually feel I've deteriocrated, but I'm not
to the stage where I've given up completely, |I'm going to go back and
try again|.
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example (Microsoft

@ Kate Pittaccio e i &

Staff support — observe you week 1 and 2 and
correct you
05 Movember 2021, 10:53

Reply |

@ Kate Pittaccio see f &

MNew people start every weeks so there's limited
time for staff

Reply |

@ Kate Pittaccio b / &

Get know people at PR so you form up and do it
together' - exercise

Reply |

@ Kate Pittaccio see f &

Still keep in touch with friends from PR

Reply |

@ Kate Pittaccio b f &

PR is ‘amazing’ as it feels like you've got friends

Reply |

@ Kate Pittaccio e j &

After PR — can go back once year

| Reply |
Kate Pittaccio b f &
After PR - no continuation, have to find your own
way

05 November 2021, 10:57

Reply

@ Kate Pittaccio f &

Told if you don't continue exercise you'll be back
to step one

Reply |

@ Kate Pittaccio f &

Has deteriorated after PR as not exercised

Reply |

M ne e A R
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Trail of theme development

2Aprii 2022 10:53

Initial coding groups (28th March 2022) - 18 groups of codes

Social - friends - peer support
Friendships and family
Opportunity to socialise
Patient supporting each other
Exercising with others

Having a laugh

Same condition

Negatives

PR should be continuous or longer
* Want to go age
o Harder class after

Strength, ST and SA

Strength assessment (pros and cons)
ling of ST i isi

ST exercise and equipment details
ST benefits and importance
Weight selection

Negatives

Progression and improvement

Background to PR refarral

PR exercise

* Exercises (structure and time)

* PR exercise was easy/hard

*  Pushing yourself

* Exercise sheet and bands
Exercise after PR

* Difficulties

* Continued exercise after PR

* Intention to continue exercising

Exercise is Important
Awareness they should exercise
Exercise barriers

* Covid/Lockdown

o Laziness
o Setting, environment, and life

2nd coding groups (21st April 2022) - 9 groups

Soclal - friends - peer support - community
Friendships and family

Opportunity to socialise

Patient supporting each other
Exercising with others

Having a laugh and fun

Meet people with the same condition
Negatives (not a social club)

Exercise after PR
* Patients do continue exercise after PR
* Difficulties and barriers
PR should be continuous or longer

Understanding of strength and ST
« STislifting weights etc
Strength ST importance and benefits (lungs, muscles, daily activity)
Misunderstanding of ST
Negatives

Assessing strength has it's pros and cons
o SA helps exercise and motivation
« Patients have an interest | having strength assessed
o But, are unsure how it would be assessed
 And query relevance and usefulness

Understanding of exercise

 Exercise isimportant (¢.g. for breathing/lungs and prevent decline)
Awareness/Acknowledgement they should exercise
Exercise limitations (breathlessness, health and physical ability)
What is exercise to patients?
Aim of exercise/PR is not to get fitter
Impact of age and condition on physical ability (then and now
comparison)

Positive impact and benefits from PR and exercise
PR praise and positive experiences
« Psychological and mental benefit
* Comparison - There are worse people
* Positive impact on exercise? (does this go here?)

Improvements and differences after PR
* Improvements after PR

3rd coding groups (Sth July 2022) - 4 groups

Understanding
Patients show understanding about ST, it's importance and benefits
Patients show interest in SA and how it would be a benefit

© But many didn't experience having their strength assessed
Patients the i of exercise for maintai health and
preventing decline

© Positive impact of exercise? (or is this already mentioned in above?)

o Ack dge they should ex E

Relevance (lack of understanding?)
The aim/importance of ST has to be realistic and what they deem important e.g.
daily function/activity

© STand body builders? - misunderstanding
ST and going to the gym are not necessarily something patients and older adults
would do (the gym s for young people?)
Patients question the relevance of SA to them as a group/population

Patients noticed improvements after PR — described them in terms of daily
activities, breathing and walking (not DB weights/reps)
© Patients describe exercise in terms of general activity e.g. walking,
gardening, keeping active
When talking about improvements patient referred to the ISWT —is this because
itis relevant to something they do day to day i.e. walking

Exercise Support (during and after PR)
Patients praise PR staff
Staff provide exercise guidance and support
Exercise is self-regulated staff (don't push them, go at own pace)
o Picking weights/progression? Or is that linked with guidance and support
above? Make sure it's what the patients are saying not my bias thoughts
Staff support is limited by time and class capacity - patients are aware of
(could equi i ints go here?)
Patient help/guided each other (due to limited staff support)
Patients prefer exercising in a group (support from others e.g. motivation) -
exercise barrier
Patients wish PR was continuous/longer (e.g. for motivation and social
enjoyment)
©  Notion that patients rely on annual PR? - patients say they can get invited
to do it every year (sort of them thinking, it's ok as I'll be able to do it again)
Continuing exercise after PR is down to the individual - exercise barrier?

Limited exercise class options after PR - exercise barrier






















































































































































































































































































































































