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SUMMARY MD Thesis Dr Caroline Mitchell
Costs and effectiveness of pre- and postoperative home physiotherapy for
total knee replacement: a randomised controlled trial.

Total knee replacement (TKR) is a common effective intervention for knee
osteoarthritis (OA) with potential to further improve patient outcomes. There is a lack
of evidence assessing physiotherapy within the TKR care pathway; previous studies
lack statistical power and measures of health related quality of life (HRQoL). Pre- and
postoperative home physiotherapy rehabilitation for TKR has not previously been
evaluated as an alternative to NHS hospital outpatient rehabilitation.

Objective

To assess the costs and effectiveness of pre- and postoperative physiotherapy at
home for unilateral total knee replacement (TKR).

Design

This was a pragmatic RCT comparing patient reported HRQoL, and NHS costs of
home physiotherapy pre- and postoperatively for TKR with usual hospital outpatient
postoperative physiotherapy.

Setting

160 Sheffield knee OA patients awaiting TKR, randomly allocated to an intervention
(home care) group (n=80) or a control (usual care) group (n=80).

Intervention
Individual home physiotherapy assessment and treatment; 3 sessions preoperatively,

continuing for maximum 6 sessions postoperatively, supplemented by advice on self-

directed exercise routines.

Usual Care
8 to 10 knee classes postoperatively; average 10 patients with 2 physiotherapists

and one assistant, individual treatments for up to 15 minutes and an exercise circuit
in the outpatient gym, supplemented by advice on self-directed exercise routines.

Outcome Measures (OCM)
Western Ontario McMaster Osteoarthritis index (WOMAC) and Short Form 36 health

survey (SF-36) questionnaires measured at trial entry and 12 weeks post TKR.
Primary OCM; WOMAC pain dimension scores. A patient satisfaction questionnaire
was used and NHS resource use also assessed.

Results

116 participants completed follow up, well matched by group with a 98%
questionnaire response rate. 45 (28.1%) participants withdrew, 24 (15%) due to TKR
cancellation, 2 patients died. There was no significant difference in primary OCM
post TKR between groups (p = 0.53) or in any other dimension of the WOMAC or SF-



36. Participants were equally satisfied with physiotherapy in both groups (86%). The
home group had a significantly greater mean number of physiotherapy sessions (8.7
sessions vs 3.5 sessions, p = 0.001). Home physiotherapy for TKR was significantly
more expensive per patient than hospital outpatient physiotherapy (£197.9 vs £61.5,
mean difference = -£136.5; p = 0.001) The hospital group had additional transport
costs, (mean £38.7). There was no significant difference in consumption of other
NHS services or in total NHS costs per patient between groups; £5,376 (intervention
group) vs £5,372 (control group).

Conclusions
This study demonstrated the effectiveness of home physiotherapy for TKR, but home

care was more intensive and expensive than usual hospital care; additional preoperative
home physiotherapy did not improve patient outcomes. The cancellation rate for TKR
was high and supports the need for clearer selection criteria with greater consideration
of co-morbidity and willingness to undergo surgery. Investigation of whether a less
intensive individualised physiotherapy intervention at home would deliver expected
patient group outcomes and individual rehabilitation goals is important if a more cost-
effective home physiotherapy programme were to be provided for TKR patients.



N TABLE OF CONTENTS

1 BACKGROUND TO THE STUDY ..cccceerssnnnssensscssnnssensassansessansessasssnns 1

1.1 A PAtiIENt SCENANIO.....ccivrerrirrrireennriireeisiresiisesirsnisssresssesssstssssassssoransssssasssssnssisssensssssenss 7
1.2 Knee Osteoarthritis- A COMMON ProbIEM ....ccveveiciiiemaierncnnsirimeciiisniiiniiieniae. 8
1.3 Access of OA knee patients to total knee replacement (TKR) and outcomes................. 8
1.4 NHS POLICY .uuvcrirrrnereenrnreeeneistemmeriiesisieiiississsssssssessestssststsssmneassassissssssssssssssssssssasssssasenss 13
1.5 Definition, location, outcomes and costs of rehabilitation interventions......................... 14
1.6  CONSUMET PEISPECHVES...civrueriitriniirirresitneiianiisitisetsssisisisetiiaintssistsssarsssisssesssnsensns 15
1.7 Referral for total knee replacement; the Sheffield model:......cccccverinicinniiinninnnn. 16
1.8 Refining the research QUESHION........cccvrirveeininirietinnin e rssnistssssatsseisstes e sienes 18
2 THE LITERATURE REVIEW....cccoecctrtrereeceseenessessessssssssssssssssnssssasssne 20
2.1 ODJECHVES....eviiiriiiieccicinictinennesi e ss sttt s s n s s s e st sa e s s as s et s seas s b esets 20
2.2  SEarCh Strategy ..ccccciieeriirrrrriereenirioreesiesiisesnrnrsismerismeiiiiieititaiesmasiteessisstararsssessnos 20
D 3 Data X ACHON ..eereeerrerrerrresssssasssrascsssrsrsssssssssrsssssssssasesssssssnsssnsissssssssssssssssacsssssassansssssosees 21
2.4 Physiotherapy Interventions for TKR ... 29
2.5 Physiotherapy Interventions for Knee Osteoanthritis......cociceueneimnmenincninnncninninannee 31
DB QUANALIVE SHUGIES ovevererierrvrererearsnssorssarssesersssesssrsrsnsssessssassassnssssssasenssssstssssssssssssssrassasannes 32
2.7  The EVIAENCE GaP.....corvrreecreerereriersssosssssssansessassossnssssstssssnsssnsossassessssissssonssssassasssssssassans 34
3 THE RESEARCH QUESTION SUONSOSNRACURSOSONBRAERPRRONONGEREERUNDEOROORERENEDRREVEND 35

3.1 The ReSCarCh QUESHIONS. ...cceerrierrrresssrrernresecssstsnseristssssrassssissssasesstssasssssssssssssssasssssssnssress 35
3.2 The Research hypotheSiS.....ccccccverrnmrriessisnuneeeessisiiniieeiininnsniiimmenmeniriemesseimsisassoans 36
3.3  The NUll DYPOtNESIS ..c.uuiriiiinisiiesiisiieesnemniitisitisiiieismiseisiemssssssisai. 36
3.4 Concepts and operationalising the hypothesiS........ceuvervninniniininnnnnnieennnenie. 37

B.4.1  CONCEPES...cccerrcenrrterereriserarssessasssrsssssessserssssassssionsensiassssssssssssssssssasenassnasessanasssasatnsans 37
3.5 INdicators and the INAEX ....ccceeiereeciirererersencessetrinirsessimmeiissaesessnsssnesssassessaresssnessaessesssssanass 38

3.5.1 IV C A0S .ovveererenserescsesesessssassasssessssssssssssssassesssssssnsessnssensssssassssssssasseessenasssensornssssnens 38
3.6 Confounding VariablEs......cccvvererririnsrnsisnrsssnniniinsinnininneenisessssesessimisesesnssaisssssae 41

4 RESEARCH METHODS.......ccccccttitmmnnninnnncnnnnitnnnsinsassssnsssssnssssssessecs 42

4.1 Whatis the most appropriate methodology to evaluate a physiotherapy intervention for
TKR?42

8.1.1  Meta-ANAIYSIS ..eeeeiirrerrriniinsinssssienisiniiiseesniensstimmieinimneenseneiisesmsen s 42
412 Randomised CONtrolled tralS ....cccciiicerrniritenininiiieceriineisessesissssseesseesssessrsssssssessssens 43
4.1.3 Qualitative methodolOgy ....cccecrermmmrummmireirieciiniiiiiii s 44
414 ECONOMIC CVAIUALION. ..cciitrernrrrcrssrersessesensrssssessassssssssssssssssnssesssnssssnssssssnsonsssssasssssens 45
4.1.5 The research deSigN...c.ciiiimoneiiiiiimeeisiimmtsiimmmesasesoossnsmesesserssnssssns 45
416 Overview of alternative study methodologIes......ccciiniminvicririiierisieereeenanionesssesses 45
4.2 Study validity and reliability .......ccceeiininnininniin 48
4.3 The randomised controlled trial (RCT) ...ecciieirreiiieeemrercceiieeraensncieciesssssessssessssssasssassanes 48
4.4 Randomised controlled trial evaluation of a complex intervention to improve health.... 50
4.5 Designing a Complex Physiotherapy Intervention to answer the research question..... 53
4.5.1 Defining usual and intervention physiotherapy treatment for the study ................ 54
4.6 Identification of potential bias in the recruitment and randomisation of participants...... 56
4.7 Open or closed allocation of treatment? .........cooovcvieirncnreer e 57
A.8  OUICOME MEASUIES .....ireveerrescrenssrssestarecessssrsstsssssssssssssssssnesssesssnsnssssssesssssnssssssessssssnssssnss 58
4.8.1 Patient based outcomes measuring health status and quality of life ..........ccccueee. 59
4.8.2 Disease SPECIfiC INSITUMIENES ....cciiiiiiiiiiieieetieniiennssceesesssssesssssssssssssssssssaassassrasesssssase 62
4.8.3  GENeriC INSITUMIEBNES...cvvrieererrtniererietosssrsssesssssscnsesssssssrsssssssssssnsssssssessssssnsasssnsesssssnns 62

:.8.4 g:issease specific and generic patient perceived health outcome measures for OA
nee

4.9 The Western Ontario and McMaster Universities Osteoarthritis IndeX.......c.ccecveereerennns 67
4.10  The ShOM FOMI=36.....c.iiciiiiiiiiiiiiiiininreiinsnieeecsssseessessssesssssnssssssnssssssssssasssssssassassnsas 69
4.10.1 The SF-6D Health State Classification.............cccceviverirerennrsienseniiconesensnissssesssen, 71
4.11  Summary of assessment of criteria of suitability of WOMAC and the Short Form-36
as outcome measures for a study comparing treatments for QA KNEe........ccocovvvrvrernsnerenneee, 1



4.11.1 Appropriateness: Is the content of the instrument appropriate to the questions,

which the clinical trial is intended to addressT....cccccvvicciirririeriririnneenierereenssecsseseresessrensonsnsses 71
4.11.2 Reliability: Does the instrument produce results that are reproducible and
1a) T P YA ot 0T 1313 (=] 4] f O 72
4.11.3 Validity: Does the instrument measure what it claims to measure?.........c..c.eeeenne 72
4.11.4 Responsiveness: Does the instrument detect changes over time that matter to
DA NS .. ereeueiierrnrnrierreenrtstrresssreenserersarsressessssssssessrenneseeteasssssssssensresnssseresnessasanssssossssosassnnsnns 72
4.11.5 Precision: How precise are the scores of the Instrument? .......cccovcvreireereenseneseenes 73
4.11.6 Interpretability: How interpretable are the scores of the instrument?.........ccccvveeees 73
4.11.7 Acceptability: Is the instrument acceptable to patients?.......ccoeveeevviiiirrrrererereenssnees 74
4.11.8 Feasibility: Is the instrument easy to administer and process?.........cccceeevieenneee 74
412  Secondary oUtCOME MEASUIES ......c.eeeeisirerseninneeisiisietissssriissssniesssesssesronsasanassesssnnnes 74
4.12.1 AN eCONOMUC EVAIUGLION ......ceveerirrneersesrserisesencsrsrsserssesssorsressssssesssessssessasssssasssssns 74
4.12.2 Patient saliSfaCtionN......ccccevcireerererrnmererseineierreenisiereernnnessserssrerasssssssssssssssssssssasssessen 75
4.12.3 Postoperative COmMPliCatIONS.....cccciiiiirinirinniniiniiisniiniiiniimiiiiienieieeeesemessseereees 75
413 Economic outcomes and evaluation ....c..cccccriiieiiriniriineieinncersaseecsiresserssesserssssssssssenssns 75
4.13.1  IMPOMANE COSES ..ciiiniiiriniriinriernirierteeierrneererteneeententessssssmsensesssssssssssnssnnssnssnssnss 76
4.13.2 INterVentioN GrOUP .cciiiiiiiiciiisimssiisssssissississssssssssssessessssrsssstsnasssensessessrasessensesssssosssnes .76
A.13.3  NHS it ttiseninnsesrtessinsssessserineesesarsesesssssssiesssrareseessosssssesssnssnsecsssnsasessessssane 76
4.13.4  PatieNt COSES cuuiiiiiinniiereniorernirirmmesesiesnsessasesietssesissssatessissrssssssssnssssrasssssnssrsarorasssnes 76
4.14 Patient SatiSfACiON ...ccvccvviieirierisisenssenerssrersesseessssssasiosessrsssssssnssenssessssssssssssssssssssssssnss A7
4.15 Piloting of study data collection forms and treatment protocol ........ccccvvrrrrecerreenernees 78
4.16  Ethical issues in the conduct of a randomised controlled trial........cccccoererereeereererensenes 79
4.17  SUMMArY: MethOdOIOQY .....cuiviiiieiririiiiiiierieiriinneierenieieeiesesnsssesersssieesssssccseenssessnssssssnns 80
5 THE RESEARCH PROTOCOL ...cccceteciecccescensernsennncsesasesnsesesssassosese 87
8.1  RESEAICN BINICS...u iviretiiiiiiireriieeritetniiirerensessssersesserossasassessersesssssesssnsssssresnsssssssassesssrosses 81
5.1.1  Risks vs. benefits for participants and SOCIELY........cccvirirerrcrrreieieeennessessersesessesssens 81
S 7 @7 o ¢ [-1=T o} QOO 82
5.1.3 Data protection and confidentiality, trial doCUMENtatioN........cceeeverrereennerirrensseereres 82
5.1.4  Quality Control fOr the INterVENLION .......cccviiertiiriniiirrsiirareseesssresssssssssssssssssssnnsssonnss. 83
5.1.0  ReSearCh MONIMOMNG.....ccicvieieierernmressesneestrtonssseceersesssasssssersnsssssesssssssssssssssssssnsssssses 83
5.2 The ReESEarCh TeaM. .t iriieicinriiniiererrinneccesinnieiieetessssessssnsesssesessssssansssresssssssnsssssesmmnsnns 83
5.3  Study MethOdOIOgY.....ccvrveiiiiiiiriininriiiinnineiisniniiceninsenenmeeisssssessmessrsnesssssssssssssssssans 84
D.4  SHUAY POPUIALION...ccevirurnsssersserierreernrereesnteeressssssesssersssssessarssnsnenssessssreserssssnssssssessessssnnssns 86
SR ¥ € 1a o (0141117 | ([o ] SRR 88
5.5.1  SequENCE GeNEIatiON.......cccciveeiieiiineiismmeninnmimneniineereiississsssrsssssrsssssassessessssssssnes 88
5.5.2  AllOCAtioON CONCEAIMENE.......c.ceieceriiiirrreietsrteaesesessssessssnssssens s smnn ssssns s esens e 88
5.5.3  ASSIGNMENE L0 GrOUP....cciiiereiiiiicccitireiciirnseesetssesssssssssnssesssssssssensnsssersssnnnnnnsens. 88
5.6 INtervention and USUAI CAre......ccccivverureecreerrererrarenisressossssrserensesssssesssseressssssssnnnnnnnnn e oo, 88
5.6.1  Hospital outpatient physiotherapy rehabilitation (Usual care).....c.ceecrerereeiissereon. 89
5.6.2 Hospital inpatient PhySIOthErapy........ccccenurerrereeiiiensinsesnnssieeceesssssssnsesessessssseonsnn. 89
5.6.3 Home physiotherapy rehabilitation (INtervention).........ueeecorevereenrermemrmeseseeeeeseeseses 89
ST T TN o | [£o]qT=T o o Y SR 90
5.6.5 Comparison of usual and intervention physiotherapy treatments........cooevvvirvinnnn, 90
0.7  BlNAING ittieeieiiiiiieiinirioniiiriiriestaeeeereaseieeesessessesssosssssssessssnsssssssssenssssssssesssnnnnnnnnnnsnnnnss .. 02
9.8 Outcome Measures and fOlOW UP ... ioiieiineeeireeeueeneossseseesseessesssnsenssnnnmmnnnn s seesse s 93
5.8.1  Main health related quality of life (HRQoL) outcome measures.........ommeeeennnnnns. 93
5.8.2 Western Ontario and McMaster Universities Osteoarthritis INd€X w.evnreeeereeennn., 93
SR R R | S 1 SRR 93
5.8.4  Baseline assessSmMent and fOlIOW UD ......cccvvreeieerrrneessserssessssesssssnsesssssssesssnsessnnnnsne. 94
0.8.5  Secondary OULCOME MEASUIES ......ccceceeeeieeerereeereeeeeseeeeeeeese e e e e e e, 04
D.9  SAMPIG SIZO...ccevieiiiieiririieieieeirt e eeereeeeseses st e e e e e e eeee e e e et et 97
8 L0 B =1 (13 (1= T 43T 4T o OSSR 97
5.11 ECONOMIC ANGIYSIS .....cirierirererieirmirnsinirisseserseessessessesssesssssessessssesessessesnnsmnmemssmsssssessas 97
N B P R 0T oo 7= 1o O] RN 99
0.11.2  INEIVENLION GrOUP.....ccieriecieiineiteteeeeose et ese s e ee e e s e e eesee e estemee e e eeeeeemse e, 99
0.11.3  PAUENE COSES ....virirerireriiinieieineiceceeesese oo eeesseses s et esesteatsessesssesessrsesns 99
5.12  Economic Data COStNG MEINOUS........e.cveeeeeeieieeeeeeeeeeesesssessssssssesesssessesesesssessens 100
0121  PRYSIOtNErapy COSS.....cvvverieieiereeeeieeie s sesssssosssssssesessesessesssnsesssesssssssesssesees 100
2.122 Community PRYSIOtNErAPY COSES......ociiveeeereercesreerieseesreessessssaressessessaseseassnessasnes 100



5.12.3 Hospital physiotherapy COstS.......ou ittt e, 100

5.12.4 HYArOtherapy cuuceiieeiiieriieiiiiireeerirrrnceerersis ittt rrsasisere e sataesrararsnsassssenresstansssaraoss 101
5.12.5 GP consultation COSES.......ccoiirmiriiirrcciiinnii e st st snaeseans 101
5.12.8  PreSCliDlONS ..cuviieeitiiiieciiiiiiirrnrireeerercsssssssrntisarestese st s sess s s s s s e s sraraaasaseresastasnanees 101
5.12.7 Hospital services: operation and length of stay Costs .........ccovvervinniiininniiniannie 101
5.12.8 NHS transport COStS......covumririririiereencnineritrer e s e aneseee 101
5.12.9 Patient transport COSES ..ot e esea s 102
5.13  Patient satisfaction and VIEWS..........coeiriveencccinirensiiiecisimseiieies. 102
6.1 Recruitment and participant floW........cocoveriiiininiiiiiin s 103
6.2 Study WItRArawal ........cccoiiriiimiiiniiiiniimenisiiiiniine e niresssiosstneesssssssrsenesnsses 105
6.2.4  Comparison of baseline demographic characteristics by withdrawn status........ 107
6.2.2 Comparison of primary health related quality of life (HRQoL) measures WOMAC
and SF-36 by withdrawn status........cccccevriviiiiiiniiiniiimnn e 107
6.2.3 Summary of significant differences between participating and withdrawn patients ..
............................................................................................................................. 107
6.3 Baseline comparisons of PartiCipantS........cceeeeiriiiiiiimiiiiiitetreeerne e seeee e 113
6.3.1 Demographic and Primary Outcome data..........cccceviiirviiiiniiinnninniinne 113
6.4 Primary OULCOME MEASUIES .......civiivierreiisienuieenimninsisiinenisisiomensiiosssmeritissiissseiioses 117
6.4.1 WOMAC and SF-35 scores; comparison of scores by intervention group pre- and
DOSLOPEIALIVEIY .....veerriereenreestienniienee s esbes s s s s e st e sets s re s s e e e essnesense st essnnansnnssns 121
6.5 Analysis of primary outcome data.........c.ccerrirniiniiiininnn 124
B.6 [N SUMIMATIY ... uueeeeeiriirierireerersareessssssseesessssisssssssssssssssssssssssosssssassssosssntasennsasansssssnssses 127
6.7 Physiotherapy OUtCOMES.........cccciirininienniiniiiniiiitiie e e e aessnaess 128
6.8 ECONOMIC €VAIUALON ......coivvereirnrenisiieerrrenrscerirretstemessssstresssiessisesssssrsesraassarsrssssensssssases 130
6.8.1 Community physiotherapy COStS.......ccocvrertiiiiimin e 131
6.8.2  Hospital phySIOtherapy .......ccccevrrmmrnermrniieriiriniieissssn. 132
B.8.3  Hydrotherapy .....c..coiiiiiiiiiiiiiiicciirrrerreer s aar e aes 132
B.8.4  GP CONSUIAtION COS S ... ccviieirrirriereireeresesteiienssieeecrassssssssrsseesssscsssssssssasssssssossssssrns 132
B.8.5  IN-PAENt COSES .civiiiiiiiiiiiiiiiiiin e e s s e an e 133
B.86  INHS transSPOrt COSES....cciirriiturirmniireereresitiiitieiesioieresresteatimnmresisesesersarssssssessssnssssssns 133
B.8.7  TOtal NHS COSES ... iiiiiiecriireirrriieieerarrensiserereanresseerraueieersmrasssessmsssssssesssnsssasssssssnss 133
B.8.8  PreSCrIPlIONS ...ccccvveriiirieererisnrresesinrenssiisieessiistissssssieesissssstssssssssstesissessstanssssssanses 136
B.8.9  PalienNt COStS ..oovveiiiirierrniiiierireenceisertreriesesseerarseessrsssssiessssnssssrsrasssessrsssssassasssssssenes 136
6.9  SensitiVity @NAIYSIS .....ccceeervrreriniiiriiirreiie e et e sre s s e abae e s saen 139
6.10 Summary of economic evaluation.........cccciceiimiiiiiiniiicriir e 141
6.11 P ationNt SatiS aACHION.......oevveererreerenrrusesersssserssssssrssrsssssssssssssstssesssanssessenssssssssssssonssasses 141
6.11.1 Patient satisfaction quantitative data analySiS........cccovivieiiiiiiiineeriinnreerenserenssseeses 141
6.11.2 Patient views: qualitative data ..........ccccciiiiiiiiiii st ee e 143
B.11.3  PalioNt COMIMIENES ... .cviieiircreieerierersssrsrnsssesesssnessasssssnnsssssnsessessssssssssssssncnnsnnsnsmnse. 149
6.12  SUMMAINY RESUILS......cccovrvreririeniiiinieieiiiitie ettt ccnnntesee st raesaeesssssbsessesessansnnns 191
B. 03 G ONCIUSIONS. . ooeeeeeeeeiseseeeresssasssssssessessossesssssesssssessssssssesssssnsssssssssssesssssnsnssssnssnsennnnnnnnes 151
7 DISCUSSION.......ccceecrerennnnannnan TR ¥ .
7.1 RESCAIC QUESLION J..cunieniieeiiiereriieiersirncecossssssssiesssssntssesssstessnssrnssnssssasssssesssonssnssnnnsnnssns 162
7.1.1  Primary OULCOMES ..ouueuueeieriiiititiiireenrtinntiiier e seaeriteiseesirsessessesessssssennsansessossssssses 152
7.1.2 Physiotherapy outcomes and adherence to the treatment protocol.................... 154
7.2 ResSearch QUESHION 2.....cccuiivrriiriiiietiirinieeinieeraies ittt tineeseriisstnssssssssesssssrssssssnsssssssssnnses 156
T.2.1  ECONOMIC VAIUALION. ...cetreeirerirreerrirnsseisosessseseerssssssnsssnssessssssssssssssssssssnssnnnnmnnssnnses 156
7.3 RESEArCh QUESHION 3.....coiiiiiiriieeieteerstiiesscsreosesssesecsassessssssssssssssssesssssssssssssresssssssssssnsss 158
7.3.1  Patient satisfaction and patient VIEWS.........oveiciiiieeeeieievcereeseescesensessessseessesssssens 158
7.4  ReESUIS SUMMEIY...ccciiiiiiiirireniiiriiiiiieireiiieteertestseessessssenssssnsessnsnsnssssssssssssssssnnssssnsses 189
7.5 The QUalILY OFf the StUAY ..ccuviiiiirire et seer et erssesesesansnsssessnssssessnssnsessnns 160
7.6 Study bias, setting and generalisability Of F@SUILS ........eeeeeeiieeeeeeeeiieeeesresesseseessssessnases 160
7.7 Questionnaire response rate and MISSING data.............cccccvveivereriverercesceresessssanesssnssssss 161
7.8 StUAY WINATAWE] FALE ...euvivereeeeiriitenernntee et ee e esssessssessssssessssessassssssssssessasannras 162
7.9  SummMary: limitations Of the StUAY ......cccivvivveeeiieeeeiieieeieeeeesseseessssasesssaseresssssesssssaneseses 163
7,10 FUlUre research QUESHIONS .......c.uiiiueeiieeieeeeeee e eeeseeesseeseeseseessessessssssasessnsessassssnene 164
7.11  Conclusion: Implications for NHS PONCY...............cccoceeversreeemsessessessssesssssssssesssssssres 165

8 BIBLIOGRAPHY ......coiiiitieecieceecerenessassenssansssssssssssascsassssnssans 167



9 APPENDIX....ccivrirricieveeeeccnacnees R I 4

0.1 Ethics approval reference and letter ..........ccceveireeeirereeereecneirresiressetsestessersscssssnssessenses 177
0.2 Patient Information ShEets.......cccivcireiieniiininieccniiriiiicnissmiiiisssssssisreesssises 178
9.3 Patient Consent FOMM ...t 179
9.4 Standardised letters (patient, consultant, general practitioner).....ccccceiviiiiiiiiirennenennnn. 180
9.5 Home physiotherapy patient advice Sheets ... iniiniccrmcnnicree. 181
9.6 Description of usual hospital inpatient and postoperative outpatient physiotherapy
ErRALMBNE ... e i creieirreciirereeteeietneereneerteesirenssrrensessnssserasestnrestassotsessssssssessssssssssssssnrrssssesasssssne 182
0.7 Baseline patient QUESLIONNAITES ....c...ceeieererecrnerernrenrsstssesssersniessiressensessasssrressrsessssssssosss 183
0.8 Postoperative patient QUESHIONNAINES ......ccieeciierriinrnnierriiiiresiiimsicee.s 184
9.9 Postoperative data collection sheets (hospital, home physiotherapy, general practice)
185

9.10 Consort checklist and SUMMACY........ccceciimriiirenisnreinsiierssrminesisisesssrseresssssesissassranssssses 186
0.11 Patient views framework for coded responses DY groupP .......ccerieevecrncrsanseseersssnnncens 187



TABLES

Table 1 New Zealand priority criteria for major joint replacement (Hadorn & Holmes) *

............................................................................................................................. 10
Table 2 Potential patient and gatekeeper barriers in the referral pathway to orthopaedic
SUrgeons fOr QA KNEE ......cevuvvireeennirererrsnirmnmssciiresesniietsnesistsnsissrmesssssesssssssrssssronssess 11
Table 3 Summary of physiotherapy and pre-operative intervention studies for TKR and
LS 01 (Lo L= L a1 ] (- TR 22
Table 4 The definition Of CONCEPLS ...ccveiiiireirerireeriitrtiiieinttncnisetrncnscerreseerscsesnsessossans 37
TabIe 5 The INUEX....ccccuirreireirnierrenreerersrarenssestessonssesssessssrsantassastassessessassssassessssnsasssnss 39
Table 6 Summary of confounding vanables.....cccecicrcermcrinirinininninniiciniiinieennen, 41
Table 7 Summary of other research methodologies used in health services research46
Table 8 Factors influencing the definition of a complex intervention.........c.cceceevennne... 53
Table 9 Criteria and questions that need to be addressed in relation to a patient based
outcome measure being considered for a clinical trial®...........ccoorvverviiiririirenieenene 61
Table 10 Comparison of dimensions and number of items (n) for four patient based
health statuUs MEASUIES; .........ccceicreireereereieintitinitiecsestortsiessistosencnsssnessssesssssanssssses 65
Table 11 WOMAC OSTEOARTHRITIS INDEX ....ccrrrrrniernnenreniennrcerseesereccrennnss 68
Table 12 SF-36 health survey dimensions and femsS .....ccccccveirieivierrenerrecreenecreneenses 70
Table 13  Important costs identified for @aCh group ....ccccciiicieriiiiiininceineensieeenesen 76
Table 14  Consort structured reporting of the methodology of RCT's...........ccuu....... 85
Table 15 Study Inclusion and eXCIUSION CHteria ...cccciervererrierunirererassreeireeerreniesssensesssns 87
Table 16 Comparison of content of ‘usual’ hospital outpatient physiotherapy and home
PRY SIOt e APY i iiriereermiriiniitnieeneereneersinrersersnesrsnirssisrestonsrresssnsersssssscasessrasssnsssnes . 91
Table 17 Outcome measures, data collection tools and timetable..........ccccoveerennenens 96
Table 18 Important costs identified for €aCh QroUP ..cceciieerreireeteirreeernrerseessesssasessnens 99
Table 19 Comparison of patients by withdrawn status and treatment group .......... 106
Table 20 Baseline demographic characteristics by study withdrawal status........... 108
Table 21 Baseline co-morbidities for withdrawn and participating patients.............. 108
Table 22 Baseline WOMAC dimension scores by study withdrawal status ............ 109
Table 23 Baseline SF-36 Scores for withdrawn and participating patients................. 110
Table 24 SF-36 Summary Measures at pre-operative assessment by study withdrawal
SEALUS .ovevrerereiirrerieiirririeretiiestrerratesretetasisssesessenssenssarssnssanstenssnnsssssnstonnsensonnssnsrns 111
Table 25 Comparison of WOMAC & SF-36 scores for participating and withdrawn
022 (=] 0 €3 R 112
Table 26 Baseline comparison of patient characteristics by treatment group............ 114
Table 27 Baseline comparison of WOMAC and SF36 scores by treatment group..... 115
Table 28 Preoperative waiting time (weeks) for TKR by group.......ce.eevecverenmnereniseenes 116
Table29  Pre and postoperative WOMAQC SCOIES.......cveveeeriereennererennseerersnnsrsnsnnses 118
Table 30 Pre- and postoperative SF36 Scores for home and hospital groups.......... 119
Table 31  Pre- and postoperative SF-36 summary measures by group................. 120
Table 32 Mean scores and results of multiple linear regression analysis of
postoperative WOMAC and SF-36 by treatment Group.......ceecieeereeeereeensronsensonse 126
Table 33 Time to first post-operative physiotherapy appointment after hospita!
ISCNANGE . cuvrierererereerrecesseeseesseseereesrostarsersessessersesssessrnnssnssssssssssssssssnsssssssnnsssnnenns 129
Table 34 Physiotherapy treatment OULCOMIES .. .cciiiitiiireiiiecererirresieeeseseeseesssransensssnene 129
Table 35 Resource use per pre-operative community physiotherapy visit................ 131
Table 36 Resource use per post-operative community physiotherapy visit................ 131
Table 37 Quantity of NHS resources consumed by patients ..........cccoeevveveereeeeerenans 134
Table 38 NHS costs per patient by treatment group*™...........oceeceveveecsrererressssneereesenes 135
Table 39 Number of prescriptions used per patient pre- and postoperatively by
IrEAIMIENE GIOUP....cuviiiiiiiiiriiiciierretetie e st treeerasesssseesssnsnsnssssssessssnasssssssnnnnnnnesssens 137
Table 40 Private transport costs per Patient (£) ..........occoeeevceereecssesessersessesssssasesesnne 138
Table 41 Sensitivity analysis: Revised costs per patient when mean number of home
VISiIts reduced Dy @ third..........ccccvvveiiiiiiineecseesssreeereeesseeesesessessssssssssssssasesssassenss 140



Table 42 Patient response re helpfulness of physiotherapy ......cccccceveerreecrreecernencnnes 142

Table 43 Preferred site of future phySiotherapy ....ccceceververreeirrrecrrecrreeeceresererneseeness 142
Table 44 Helpful aspects of physiotherapy treatment.........c.ccccoiieiirvinniciiiciiiinneene. 144
Table 45 Unhelpful aspects of physiotherapy treatment.......cc....ovivviiiiniiinciiiinnnnennn. 146
Table 46 Suggested improvements to physiotherapy Care.......cc.ccevvrererenciicennnecsnnenee 148
FIGURES
Figure 1: The Sheffield model of referral and follow up for OA knee and TKR............. 17
Figure 2 An alternative model for a care pathway for OA knee and TKR, incorporating
community physiotherapist assessment and treatment; ........ccccovveicrreccrnecenerennee 19
Figure 3 The ResearCh DesSigN .....cccotiireiireiriesiincrreetnniieninannceciirireresssssserssssersssasssasss 47
Figure4 MRC Sequential phases of developing randomised controlled trials of
COMPIEX INTEIVENLIONS %2 ... coeeeieeieeiresereeeesseessssesssessssseessssessessnsassrasssannessssnneses 51
Figure 5 Participant flow diagrami.........cccceeeveieeciiniciniinnitemninmeieniitieectersecesensens 104
Figure 6 Pre- and postoperative WOMAC pain scores for hospital and home groups
........................................................................................................................... 122
Figure 7 Pre- and postoperative WOMAC stiffness scores for home and hospital
OTOUPDS eeturereruenerensrernsiertussessnssenssssonsesssssssesssssssssssssrassisssssensesossssssssnsestsssennnsnseness . 122
Figure 8 Pre- and postoperative WOMAC physical function scores for home and
NOSPILA] GrOUPS erectrtrerrecrierrerirsressssreresresssesssssssssssrssseessesssssesnssssacssssessssaesassssasses 122
Figure 9 Pre- and postoperative SF36 scores - NOmMe gGroUp.....cccceeireisrensrensessssnssennss 123
Figure 10 Pre- and postoperative SF36 scores - hospital Qroup .....c.ccveveeicverneerresees 123



1 BACKGROUND TO THE STUDY

1.1 A patient scenario

Mrs B, aged 79 years, lives alone in a warden supervised flat. She has bilateral knee
osteoarthritis, worse in her right than her left knee. She has gradually become less
active and gained weight. She applies topical non-steroidal inflammatory (NSAID)

cream to her knees, takes analgesics regularly (paracetamol /codeine), which cause
constipation (for which she takes laxatives), and is unable to tolerate oral NSAIDs. She

was assessed by a physiotherapist some time ago, but this short term contact has long
since ceased, although she still uses her stick. She now finds it difficult to get out of her

flat for a weekly visit to church. She is unable to do her own shopping but manages to

self care and cook for herself.
A new GP encourages her to consider a knee replacement and she reluctantly agrees

to referral. She waits 10 months for orthopaedic assessment and a further 18 months
for unilateral total knee replacement (TKRY); during which time her pain and disability

has increased.
Following surgery she has weekly ambulance trips to the hospital for physiotherapy in
small groups in the gym. She has to be up and ready early in the morning, finds the

travel uncomfortable and the round trip takes up most of her day. Her pain is improved

but she now has mild angina and six months after surgery, her social isolation and
mobility outside of the flat has changed little. She is not keen on having a knee
replacement in her other affected knee, which the surgeon suggested as an interval
procedure. She wonders whether she should have ever had knee surgery, her GP
speculates about earlier interventions to improve outcome and how to improve the pre-
and post-operative care pathway for total knee replacement.



1.2 Knee Osteoarthritis- A common problem

Osteoarthritis (OA) is the single most important cause of disability and limitation of
activity for older people in the UK '. The number of people experiencing severe knee
pain is likely to rise substantially as our population ages and there are rising levels of
obesity, linked to incident OA knee 4,°. McAllindon et al (1992) conducted a community
survey in Bristol and found that knee pain had a prevalence of 28% in people aged

over 55 years *. A more recent population study by Jinks et al (2004) of around 9000
people over 50 years found that 1in 4 people aged 50 yrs or over had chronic knee

pain and over half of these had severe pain or disability °. At present the national

annual rate of total knee replacement is approximately one third that of hip

replacements performed, but the gap is decreasing, especially in the elderly °, Total

knee replacement (TKR) is nhow one of the most common surgical procedures in the

UK: around 41,000 total knee replacements are performed each year’. Dixon et al
examined trends in primary and revision joint (hip and knee) replacement in England
between 1991 and 2000. The incidence of primary TKR doubled, with revision TKR
increasing by 300%. If current trends continue there would be almost 54 000 primary
knee operations annually by 2010 °,

In a further population based study undertaken by Jinks et al (2003), less patients reported
improvement after TKR than following total hip replacement (THR) and the authors
suggest that further research is needed to improve patient selection, the timing of surgery
and improve the TKR rehabilitation evidence base °.

1.3 Access of OA knee patients to total knee replacement (TKR) and

outcomes

Tenant et al (1993) designed a survey to enable a North Yorkshire purchasing authority to
estimate the numbers of people aged 55 years and above who report knee pain such that
they might benefit from knee arthroplasty'®. A short questionnaire was sent to 18,827
eligible participants (86% response rate) and a detailed questionnaire was sent to 1277

participants who reported knee problems (78% response rate). An estimated 20 per 1000
of the population of North Yorkshire over 55 years have symptom severity such that total
knee replacement would be beneficial and four per thousand have severe disability
(assessed by Lequesne ostaeoarthritis index and the Short Form 36). In women over 74
years the prevalence is 43 per thousand. These estimates exclude participants with
Parkinson's disease, stroke, heart disease, dementia and a body mass index >32. Aimost
all patients with extremely severe or extreme pain and disability had seen their GP within
the previous year. However, most of those aged over 75 years who might benefit from



knee surgery, had not been referred to hospital and hardly any were on the waiting list for
surgery. Care by a hospital specialist occurred in two thirds of those aged 55 -65 years,
but 24% of those aged over 75 years. In the younger age group with extreme pain and
disability, 26% were listed for surgery, but no one over 75 years was on a waiting list. Only
2% of those over 75 years in the extremely severe group were listed for knee surgery, yet
almost half the potential need was within that group. The study highlighted poor access by
patients over 75 years to rheumatology or orthopaedic services. The authors speculated
that this might reflect reluctance of GP’s to refer older patients for surgery. In 1993, two
thirds of the GP’s were fundholders and the researchers estimated that meeting extreme
need for knee replacement would consume 15-20% of an average practice annual
inpatient budget. This was a primary care based study, with a high response rate, which
linked epidemiological data to an assessment of health need. The study focused on a
single health authority and the authors acknowledged the variation in disability by locality
which could limit the generalisablity of the data.

Dieppe et al (1999) investigated the effectiveness, practice variations, indications and
possible determinants of utilisation of TKR for OA ", Firstly a systematic review of the
literature was undertaken. Secondly, two European multidisciplinary consensus panels
(primary care physicians, epidemiologists, rheumatologists, physiotherapists, orthopaedic
surgeons, psychologists and sociologists) met on four separate occasions, to examine
problems associated with the use of TKR in management of OA knee.

A hypothetical model was constructed which assumed that the pathway to TKR involved

passage via a 'gatekeeper’ (usually a primary care doctor) to the surgeon. Three main
decision points were identified; 1) the patient's decision to seek help from a doctor, 2) the
decision of a medical gatekeeper to refer to a surgeon and 3) the decision of the surgeon
to carry out a TKR.

The systematic review confirmed the effectiveness of TKR in the treatment of OA knee in
seven observational studies and two meta-analyses, using some patient perceived
outcome measure (pain or disability). There were very few published randomised
controlled trials (RCTs) comparing TKR with any other interventions, most studies were
observational and many used survival of the prosthesis as the main or only outcome
measure. The number of TKR's continues to increase but there is a wide discrepancy in
the rates of TKR per head of the population in different countries and communities from
around 0.5-0.7 in the UK and Canada to > 2/1000 in the USA.

There were no evidence-based indications for TKR in knee OA but three recently
published reports, based on consensus between health care professionals, were
summarised in this paper. A postal survey of orthopaedic surgeons (1996 Manusco et al)
reported no clear consensus but most agreement on severe daily pain, X-ray evidence of



loss of joint space and an absence of relative contraindications to surgery (co-morbidities,
technical difficulties). Naylor and Williams used a Delphi consensus technique, presenting
120 scenarios to health professionals. The aim of this study was to develop algorithms for
TKR and total hip replacement in which pain at rest, severity of functional impairment;
problems with care-giving and perceived likely improvement in function were the key
determinants to prioritise surgery. Hadorn and Holmes (1997) used a Delphi consensus
method to derive surgical priorities in New Zealand ',"'. The New Zealand priority criteria

for major joint replacement are summarised in Table 1.

Table 1 New Zealand priority criteria for major joint replacement (Hadorn & Holmes) *
Priority Criteria
Pain 40% Pain severity scored 0-20

Pain duration scored 0-20

Function (20%) Walking difficulty 0-10

Other functional impairment 0-10

Joint damage (20%) Pain on active/ passive motion 0-10

Other abnormalities, including loss of movement
& radiographic change 0-10

Other joints affected 0-10

Other factors (20%)

Ability to work, act as a caregiver and live
independently 0-10

*patients scored from 0-100 on a scale that describes different levels of severity in four domains: pain,
function, joint damage and other factors, adapted.

The European multidisciplinary consensus panel referred to health psychology and
sociology literature and the experiences of the panel members to identify three types of
characteristics, which might affect how people with OA access health care. These

characteristics were ‘pre-disposing factors’ such as social class, ethnicity, general health
beliefs, lay referral and social structures, ‘enabling factors' such as personal and family
beliefs, ease of access to and relationship with gatekeeper and ‘need’ including functional
status and co-morbidity. Potential patient barriers to consultations with a gatekeeper and

gatekeeper factors influencing referral to an orthopaedic surgeon are summarised in Table
2.
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Table 2 Potential patient and gatekeeper barriers in the referral pathway to orthopaedic
surgeons for OA knee

Factors likely to determine whether OA knee
patients are referred to an orthopaedic specialist

for TKR*

High prevalence of negative attitudes to OA Gatekeeper's ability to make a correct early

Potential patient barriers to consuitations
with a medical gatekeeper *

and TKR diagnosis

Resignation to pain and disability Experience, interests and seniority of the
Belief that joint pain is part of the normal gatekeeper

ageing process Severity of the problem

Fear of painful examination and Ability of gatekeeper to assess severity
investigations Attitude of gatekeeper towards TKR /

Previous unsatisfactory experiences with orthopaedic surgery

doctors Relationship of gatekeeper with local surgeons
Previous bad experiences of relatives or Access to surgery

friends Access to alternatives including physical therapy
Message that 'nothing can be done’ from Presence or absence of referral guidelines
doctors Costs

Plausible options offered by alternative

practitioners
*adapted from Dieppe et al

This report combined a systematic literature review with multidisciplinary consensus
panels to appraise the evidence. Furthermore the consensus panels included primary care
physicians and physiotherapists, in addition to the relevant hospital specialities, which
enabled a perspective focused on the whole patient care pathway. Several gaps were
highlighted within the current research evidence base; namely, a lack of simple tools to
assess the severity and impact of OA knee, applicable to a community setting; there are

no evidence-based indications for TKR and no studies, of sufficient quality or size,
comparing the efficacy of TKR with that of non-surgical interventions. The consensus
panels reported a concern that persistent negative attitudes to OA in general and towards

TKR are widely prevalent amongst the public and primary health care professionals.
Hawker et al (1998) performed a US based cross sectional survey of a random sample of
1750 of 242,311 Medicare recipients, divided into three samples ( a national and 2
regional groups) and then stratified by ethnicity, age, residence (urban or rural), and the
year of the procedure *°, This was the first large-scale community-based study of the
outcome of knee replacement. The patients had undergone primary or revision knee
replacement (unilateral or bilateral) between 1985 and 1989. The main outcome measures
were a general health status measure, the Short Form-36 (SF36), the Western Ontario
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and McMaster Universities Osteoarthritis Index (WOMAC) measure of knee pain and
physical function and patient satisfaction two to seven years after the knee replacement.
The self —administered questionnaire also asked for demographic information, to include
age, gender, occupation, living status and co-morbidities. 1486 patients were eligible for
inclusion in the survey and there was an 80.3% response rate, 71% of respondents were
women, the mean age of respondents was 72.6 years. Satisfaction with knee replacement
was high (85.2 %) and patients reported significant (p = 0.0001) persistent relief of pain
and improved physical function two to seven years postoperatively. After adjustment for
potential confounding variables, predictors of better physical function after the replacement
were an absence of problems with the contra-lateral knee, primary knee replacement
(rather than revision), and a lower body-mass index. Age did not have a negative impact
on patient-relevant outcomes (pain and physical function). Obesity (BMI >32) was not a
significant predictor of pain or the need for revision surgery up to 7 years after primary
TKR . The main limitation of this study was that baseline data were collected at the same
time as current health status. Patients were asked to recall their knee symptoms and
general health for the 4 weeks prior to surgery (up to 2-7 years previously). The second

part of the survey asked about health status and knee symptoms in the previous 4 weeks
to assess post-operative knee function. Therefore the changes in WOMAC and SF-36

scores were based on retrospective participant-recalled data.
Moran, in a BMJ editorial ‘Knee Replacement, the joint of the decade’, summarised the

evidence of other large outcome studies, which have also confirmed that TKR results in a
significant and sustained improvement in all dimensions of health, including pain, disability,
well being and emotional status for the majority of patients who have the procedure,
including older adults. Changes in surgical techniques have increased the life expectancy
of knee joints to that comparable with hip replacements. Although TKR is one of the
commonest surgical procedures in the UK, there is still a large unmet need %7, There is
also evidence from the population survey undertaken by Dixon et al (2004) that the
'inverse care law’ may apply, since the most deprived fifth of the population experienced
significantly lower rates of total hip replacement and TKR ®

The 1996 Trent Regional five year study of the 1990 cohort outcomes of total hip
replacement (THR) and TKR summarises referral and demographic data alongside
outcomes of arthroplasty by orthopaedic unit and grade of surgeon across the region .
Arthroplasty rates varied between districts, from <0.2/1000 to 1/1000. Around 80% of
these procedures were for knee OA, 18% for rheumatoid arthritis and 1-2% for other
reasons (e.g. trauma). More women then men have total knee replacement (62% female,
38% male). The age range at time of knee replacement was 20 to 102 (mean 70 years).
An overall increase in total knee replacements of around a third, between 1990 and 1994
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reflects national trends for TKR. Patient satisfaction with TKR was reported at around 82%
compared to 88% for total hip replacement (THR), a more established surgical procedure.
A simple satisfaction tool was used; ‘are you pleased?’ with responses yes, unsure or no.
This was compared to patient responses to the Nottingham generic health profile scores
which demonstrated increased scores where the response was ‘no’, compared to scores
within normal limits for those who responded yes. There were no statistical tests of
significance reported with this comparative data. There was no significant difference in
patient satisfaction relating to grade of surgeon. Analysis of patient satisfaction by volume
of TKR, showed slightly higher satisfaction with surgeons who performed >30 TKR's per
year, however no tests of statistical significance were provided. Lower satisfaction rates
were reported for un-cemented knee and hip replacements.

The variation in referral rates could be related to proximity to orthopaedic units and cross

boundary referrals out of Trent, longer waiting times in certain hospitals, or other

secondary care factors not explored within the study. However, screening for symptom
severity is not systematic in primary care and the variation in population rates of

arthroplasty might also be influenced by local GP referral patterns °,',’

1.4 NHS Policy

The NHS Plan emphasises the importance of cost-effective integrated ‘whole patient care
pathways’ with near universal support for development of care closer to home and closer
collaboration between multidisciplinary teams in primary and secondary care '°, Despite
the emphasis on providing care within the community, there is little evidence that schemes
such as ‘hospital at home’, can reduce costs without adversely affecting quality or
outcomes of treatment '°,"”,'®. The NHS plan also emphasises the need for patient care
pathways to be designed for conditions or client groups, rather than for organisations.
Patient care pathways are well developed for certain conditions and patient groups e.g.
national guidelines for stroke care, ischaemic heart disease, diabetes and cancer care, but
have not been widely developed for knee osteoarthritis and total knee replacement '° 2.
Central to the new NHS strategy is an increase in patient choice and health care capacity
by plurality of service provision within NHS teaching hospitals, private and independent
treatment centres (ITC's, formally known as diagnostic and treatment centres) '°. This
diversification of inpatient facilities may disrupt existing care pathways for knee
replacement and alternative community models for physiotherapy rehabilitation will need to
be developed if inpatient care is distant from a patient’'s home.
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1.5 Definition, location, outcomes and costs of rehabilitation

interventions

The Kings Fund research unit published two systematic reviews in1998, on behalf of
the Audit Commission: ‘Effective Practice in Rehabilitation’ and “Trends in
Rehabilitation Policy’. These reviews highlighted the lack of high quality evidence
assessing rehabilitation interventions %°,*'. Most physiotherapy intervention studies
were under-powered and have concentrated on a limited range of therapy outcome
measures: measures of patient perceived health related quality of life, patient
satisfaction and carer outcomes were rarely used. Previous studies have also focused
on institutional provision of rehabilitation care and the potential of other settings in
primary and community care were underdeveloped. Sinclair and Dickenson (1998)
describe the inclusion of costing and health economics within outcome measures of

rehabilitation studies in general, as ‘very weak’ %.
The broad literature review demonstrated very few economic evaluations associated

with physiotherapy interventions in the TKR or knee OA care pathways. All economic
evaluations were of poor quality, with no statistical tests of significance or sensitivity
analyses performed. Most studies used hospital length of stay as a proxy measurement
for resource use and patient costs were not reported. Where costs were quoted to
compare models of care, this was within the North American Health care system and
comparisons with NHS resource use were not possible.

A lack of high quality evidence stifles innovation in service development and organisation
thus it is difficult to determine how finite NHS rehabilitation resources should be used. A
shift in NHS service development towards institutional provision of surgical procedures,
with outreach and community based services may encourage the transfer of care from
hospitals before assessment of effectiveness and comparative resource use occurs *°.
Community physiotherapists are increasingly closely integrated into the UK primary care
team; many GP practices have on-site physiotherapy clinics and the same local team
visiting practices usually provides the domiciliary physiotherapy visits. There is potential to
extend physiotherapist roles to become the lead health care professionals in the

management of musculoskeletal problems from presentation and treatment in primary care
to screening orthopaedic referrals??,%,%, %, Furthermore, there is a growing evidence base
supporting exercise based physiotherapy treatments in primary care for knee
osteoarthritis®® ,*’ ,*® ,°. Referral of knee OA patients to community physiotherapists is
inconsistent and evidence based exercise treatments for OA knee are not widely available
In primary care. Specialist orthopaedic physiotherapy rehabilitation usually takes place in

hospital outpatient clinics or during in-patient episodes of care.
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1.6 Consumer perspectives

Sanders (2004) conducted a qualitative, interview based study with 27 participants who
had severe hip/knee pain and disability (according to New Zealand scores) to investigate
barriers to treatment. Three types of barriers were identified: people’s own perception of
need and reluctance to seek treatment, perceptions and experiences of primary care and
experiences of treatment in secondary care. Older adults were pessimistic about
availability of treatments and were concerned about effectiveness and risks of surgery.
This group were reluctant to seek medical help and their views were often reinforced by
general practitioners and orthopaedic specialists *°.

Woolhead et al (2002) interviewed 25 patients three months before TKR to explore their
views on who should have priority for TKR. In-depth, semi-structured interviews were
conducted. recorded and transcribed. Data were independently analysed by three
researchers using constant comparison methods. Common themes were identified and
coded using Atlas.ti software. Descriptive accounts were discussed by the authors to
check credibility (internal validity), plausibility (reliability) and clinical relevance of the
findings. Participants thought that priority for TKR should be based on length and degree
of suffering, pain severity, and immobility, paid employment, dependants and National
Insurance contributions. However, they felt that actual prioritisation depended on age,
weight, excessive complaining and access to private practice. Participants agreed with
previously published consensus views of health professionals, namely that pain and
disability are the most important criteria for the prioritisation of people for TKR *.

Tallon et al (2000) reported a mismatch between the research agendas of the research
community and the research consumer (patients and professionals) within a systematic
review of the published and unpublished studies of interventions for the treatment of
osteoarthritis of the knee joint *'. Studies were searched to assess the structure of the
evidence base demonstrating that it was ‘massively’ dominated by studies of
pharmaceutical and surgical interventions. Physiotherapy and exercise treatments for
osteoarthritis comprised 6% of all studies, 2% of which were commercially funded. Injected
and oral drug treatments however were represented by 60% of all intervention studies
evaluated and 89% of these studies were commercially funded. This paper further
addressed the information needs of patient and professional consumers of research using
patient surveys and professional focus groups. Patients favoured conservative treatments
such as physiotherapy and complementary medicine and wanted more research on
education and self-help. Physiotherapists were concerned about the relative dominance of
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drug trials and wished physiotherapy research to be of higher quality and address clinically
relevant questions.

1.7 Referral for total knee replacement: the Sheffield model:

The Sheffield model for referral of OA knee patients to a hospital specialist is a typical UK
NHS referral pathway. There are no widely disseminated and agreed guidelines for
assessment and referral of patients with OA knee to specialist services. The referral
pathway and the overlap with primary care are presented in Figure 1.
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Figure 1: The Sheffield model of referral and follow up for OA knee and TKR
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Figure 2 An alternative model for a care pathway for OA knee and TKR,
incorporating community physiotherapist assessment and treatment.
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2 THE LITERATURE REVIEW

A variety of sources were searched to critically appraise the published literature,
identify gaps and strengths within the current research database, to define the most
appropriate methodology and outcome measures to answer a focused research

question.

2.1 Objectives

To identify the current evidence base for physiotherapy interventions for knee
osteoarthritis and knee arthroplasty in primary care and hospital settings and the
methodology and outcome measures used.

2.2 Search Strategy

The inclusion criteria were deliberately open to capture the entire English language
research database of physiotherapy interventions (see appendix re keywords) for knee
osteoarthritis and arthroplasty. Randomised clinical trials on physiotherapy and or
exercise therapy for osteoarthritis of the knee, total knee replacement, rehabilitation for
joint replacement were selected if treatment had been randomly allocated and if pain,
self-reported disability, observed disability or patient's global assessment of effect had
been used as outcome measures. Resources were not available to translate non-
English language texts. Studies comparing resource use, economic evaluations,
descriptive prevalence studies and qualitative studies, where participants had
undergone total knee replacement, were also included to assess published evidence
relevant to costs, service delivery and organisation.

An initial literature search in October 1998, was used to define the breadth of published
literature and refine a search which could be repeated quarterly during the study. Three
methods were used to identify articles for review. First, electronic databases were
searched to identify published articles; Ovid Medline (1965-2004), Ovid Embase (1980-
2004), BIDS Institute for scientific Information (1981-2004), Cinahl (Cumulative Index to
nursing and Allied Health literature 1982-2004) and the Cochrane library. Second, the
UK National Research register, the PEDro international physiotherapy research
database and e-mail and personal discussions with an academic supervisor, an
academic consultant rheumatologist and an academic consultant orthopaedic surgeon.
Thirdly, a manual search of the bibliographies of review articles for relevant studies
was performed. Reviews already known to me or identified by electronic searches were
obtained and reference lists searched. All relevant articles were collated using a widely

available electronic reference management system (‘Reference Management 10’
software package).
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2.3 Data extraction

There were four stages of data extraction involving the assessment of eligibility, quality,
study characteristics and study results.

Data were extracted from each study using a pre-defined protocol and data extraction
form, which included:

e Research reference

e Population / Patient / Condition

e Study methodology

e Study treatment/ intervention

e Study outcome measures

e Comparison: standard practice/ any comparison

e Results

Early on in the literature search process, the paucity of high quality research in this
area was apparent. Grey literature, descriptive case studies of teamwork and
physiotherapy or educational interventions and audits were therefore also critically
appraised to maximise knowledge and understanding of this area. These additional
literature sources included examples of successful alternative models of service
delivery and organisation and the design of complex physiotherapy interventions in the

care pathway for total knee replacement. The studies, reviews and reports critically
appraised are summarised in Table 3.
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2.4 Physiotherapy Interventions for TKR

D'Lima et al (1996) recruited 30 patients awaiting TKR (25 with OA knee, 5 with
Rheumatoid arthritis) in a single centre US study 3 Patients were randomised to a
control group 1 who received no pre-operative physiotherapy intervention (usual care)
for TKR or one of two intervention groups (groups 2 and 3). Group 2 received a pre-
operative physiotherapy programme; group 3 received a pre-operative cardiovascular
conditioning programme. The TKR was performed by the same surgeon and each
group received the same post-operative physiotherapy programme. Primary outcome
measures were the ‘Hospital for special surgery knee rating Arthritis Impact
Measurement Scale’ and a ‘Quality of Well Being’ instrument. A secondary outcome
measure was length of hospital stay. Participant follow up was at 3, 12, 24 and 48
weeks post-operatively. This was a poor quality small study with minimum baseline
demographic data to compare groups and insufficient explanation of statistical analysis

(particularly since repeated measurements were made). Generalisablity was limited by
single centre/ single surgeon recruitment and there was no participant flow diagram or
economic evaluation. The authors acknowledged that the outcome measures used for
assessment had been superseded by WOMAC, as the ‘instrument of choice’.

In 1993, Weidenheim et al recruited 39 participants with knee osteoarthritis, awaiting
unilateral TKR from a single Swedish centre®. Participants were randomised by
‘drawing lots’ into a control , usual care group who received no pre-operative
physiotherapy and an intervention group who received pre-operative hospital outpatient
physiotherapy in groups of three or four (cycling, mobility exercises, muscle
strengthening ) three times per wk (total 15 sessions) and home exercises. There was
no data available comparing post-operative care between groups. There was no
defined primary outcome measure from which a sample size had been calculated. All
outcomes measures were clinician derived namely assessment of: pain (10 grade
scale), knee muscle, strength (Cybex Il dynamometer), walking speed (pedometer) and
oxygen cost of walking. There was no significant difference or changes in outcome
measures were at 3 months pre-operative, immediately pre-surgery and 3 months post-
operative. This was a poor quality trial with inadequate statistical information provided
and inappropriate randomisation technique. Pre-operative physiotherapy did not
increase muscle strength.

Worland et al (1998) recruited 91 osteoarthritis patients undergoing 114 primary TKR's
from a single North American centre (23 bilateral TKR's, 68 unilateral TKR’s) to a

prospective RCT *. The control physiotherapy group had usual care which comprised
physiotherapist visits at home (three times per week) for 2 weeks and home exercises.
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The intervention group had the same inpatient physiotherapy programme but post-
discharge self administered the home Continuous Passive Motion machine (CPR)
supplemented by home exercises. The primary outcome measures were knee flexion /
flexion contraction and the Hospital for Special Surgery Scoring system (clinician
assessment) with follow up at 2 weeks, 6 weeks and 6 months. Groups were well
matched for patient characteristics but there was no flow diagram or intention to treat
analysis of data There were no significant differences in outcome measures apart from
increased flexion contraction at 2 weeks (clinically insignificant). Although costs were
lower per patient $286 (continuous passive motion) vs. $558 (physiotherapy), this study
was small and no sensitivity analysis or statistical tests of significance were reported

for the economic evaluation.

Rodgers et al (1998) recruited 20 knee OA patients awaiting primary unilateral TKR

from a single centre in North America to a prospective RCT ¥. The control group

(n=10) received no pre-operative physiotherapy (usual care). The intervention group
received 6 weeks pre-operative outpatient physiotherapy (n=10). Both groups received
usual post-operative care (either home physiotherapy or inpatient rehabilitation). The
clinician derived outcome measures were the Hospital for Special Surgery Scoring
system, clinician assessment of range of movement, walking speed, thigh

circumference, Cybex isokinetic testing (flexion / extension), hospital length of stay and
number of post-operative physiotherapy sessions. Follow up at 6 weeks and 3 months
showed no difference in primary or secondary outcome measures, hospital stay or

need for post-operative physiotherapy. Patients felt that pre-operative physiotherapy

was helpful. This study was of limited value since it was underpowered, there were
inadequate baseline patient demographic data (no co-morbidity) and there was neither

a flow diagram nor intention to treat analysis of follow up data. There was no economic
evaluation.

Two published clinical audits were identified. Leininger (1998) described the development
of a multidisciplinary team in a single US centre, providing an integrated home care
pathway for TKR*. This new care pathway included pre- and post-operative physiotherapy
and functional home assessment. Retrospective outcome data were collected from a
random group of TKR patients who received the preceding care pathway, which involved
post-operative care only. This study demonstrated a promising trend in reduced length of
hospital stay and the reduction of total physical therapy visits after a pre-operative
education and physiotherapy visit was introduced, but only 18 patients were involved in the
new care pathway arm of the study. Despite methodological shortcomings which meant
that the significance of these findings could not be determined or generalised, the study
provided useful insight into the processes of home care and multidisciplinary team working
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in a different healthcare system. Turner et al (1999), in a retrospective audit of 63 TKR
patient physiotherapy notes in 5 UK hospitals suggested that the quality of recording is of
poor quality and consistency for a range of treatment parameters (initial assessment,
problem and goal lists, discharge summary and treatment plan) *. This was a useful
reference for quality standard setting in the design of a physiotherapy intervention for TKR.

2.5 Physiotherapy Interventions for Knee Osteoarthritis

Interventions for knee OA alone were reviewed where a new complex home
physiotherapy intervention had been assessed by RCT, where home and hospital
physiotherapy settings for OA knee were compared and to compare outcome
measures and effect sizes (disease specific and generic) for interventions for knee OA.

In contrast to research publications of physiotherapy interventions in the TKR care
pathway; studies were of much higher quality. Overall, sample sizes were larger and in
two studies, CONSORT standards for reporting of RCT results were achieved*>*4,
These two studies provided physiotherapy treatment in patients own homes, there was
a high adherence to the treatment protocol and patient perceived health related quality
of life measures (HRQol) were used in addition to clinician observed outcome
measures.

Van Baar et al (1998) recruited 201 patients aged 40-85 years with hip or knee OA,
from four primary care centres in the Netherlands, to a prospective single blind RCT.

People with less than 30 days of symptoms, physiotherapy in the preceding 6 months
or referral for THR or TKR were excluded®. The control group received primary care
treatment of education with or without medication (usual care). A control group
received exercise therapy from a primary care physiotherapist; 30 minute sessions to
improve muscle strength, ROM, reduce pain and improve walking. Follow up of
baseline assessments was at 12 weeks post-completion of the intervention. Primary
outcome measures were pain in last week ( Visual Analogue Scale), use of NSAIDS,
video observed standardised tasks (adapted ‘Keefe’) There were an extensive range of
secondary outcome measures,; pain at assessment (VAS), pain & disability assessed
by ‘use of paracetamol, dynamometer muscle strength, goniometer measure of hip &
knee ROM, and three patient questionnaires (‘Influence of rheumatic disease on health
& lifestyle’ (IRGL), ‘Fear Avoidance beliefs’, ‘Rising/ sitting down'). The primary
outcome measure significantly improved in the intervention group, compared to the
control group (p<0.001). There was a medium effect on pain, a small effect on

observed disability and no effect on the use of NSAIDS. Secondary outcome measures
significantly improved overall for the intervention group ((p<0.001); there were
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beneficial effects on 2 further pain measures, a reduction in paracetamol use and fewer
GP consultations than in the control group (p=0.003). The mean number of
physiotherapy sessions was 16.8, compared to the control group (0.6). The outcome
measures were unaffected by the site of OA. CONSORT standards for reporting were

achieved and there was high participant follow up despite a heavy patient outcome
measure burden. This was a well defined complex intervention, designed to be easily
replicated in other healthcare settings. However, in view of the intensive physiotherapy
resource use involved in the programme, this may well not be generalisable to an NHS
setting.

O'Reilly et al (1998) recruited 191 people with knee pain aged 40 to 80 years, from 2
general practices in Nottingham to a prospective RCT evaluating a physiotherapy
exercise intervention, with six month follow up #’. People were excluded if there was
evidence of inflammatory arthritis, previous TKR, serious surgery or referred pain from
their back or hip(s). Participants were allocated by block randomisation, stratified by 4
age bands. The control group received no intervention (n= 78), the exercise group
performed a strengthening graded exercise programme daily for 6 months, taught and
followed up by a physiotherapist (n= 113). The primary outcome measure was the
change in WOMAC (Western Ontario and McMaster University Osteoarthritis Index),
knee pain score, a disease specific patient perceived health outcome measure.
Secondary outcome measures included visual analogue scales (VAS) for pain on stairs
and walking, WOMAC physical functioning scores, clinician observed isometric
quadriceps strength and activation, Hospital Anxiety & Depression scale, elf reported
analgesic usage per day, weight and SF36. This simple home programme of

quadriceps exercises, taught by a physiotherapist, significantly improved self reported
knee pain and function. The closer the self reported adherence to home exercise in the

intervention group the more marked the improvements in pain and strength (except
total pain score); 70% of patients completed 75% of the programme. However, a power

of 80% was not achieved as the standard deviation was wider than in previous hospital

trials.

2.6 Qualitative studies

Campbell et al (2003) reported a qualitative study ‘nested’ within a randomised
controlled trial evaluating a physiotherapy intervention for OA knee*s, The primary
quantitative outcome measure for the study was the WOMAC. The WOMAC outcome

measure was developed using qualitative interview methodology and the validity and
reliability of the questionnaire has been rigorously assessed in North America*®*’. The

32



WOMAC index is designed as a self-completion questionnaire, and is currently the
most commonly used outcome measure internationally for studies assessing
treatments for OA knee*®. In the randomised controlled trial reported, the WOMAC
questionnaire was administered in an outpatient setting, by a clinician who also
recorded objective examination assessments of outcome. A maximum variety,
purposive sample of respondents was then approached to participate in a qualitative
interview study to explore the impact of knee osteoarthritis on pain and disability for
individuals and their views about the treatment processes. The authors describe a
significant difference between expression and description of pain and disability
between individual responses to WOMAC and soon after within an interview setting in
their own home. Individuals had tended to minimise their symptoms when asked closed

WOMAC questions by the clinician. The authors suggest that clinician face-to-face
administration of WOMAC in a healthcare setting could introduce bias. Conversely,
there is a danger in interpreting individual responses to an outcome measure designed

to assess group outcomes.

Daltry et al (1998) conducted a prospective randomised controlled trial of three
interventions, relaxation training, educational information