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About the Medical Advisory Secretariat

The Medical Advisory Secretariat is part of the Ontario Ministry of Health and Long-Term Care. The
mandate of the Medical Advisory Secretariat is to provide evidence-based policy advice on the
coordinated uptake of health services and new health technologies in Ontario to the Ministry of Health
and Long-Term Care and to the healthcare system. The aim is to ensure that residents of Ontario have
access to the best available new health technologies that will improve patient outcomes.

The Medical Advisory Secretariat also provides a secretariat function and evidence-based health
technology policy analysis for review by the Ontario Health Technology Advisory Committee (OHTAC).

The Medical Advisory Secretariat conducts systematic reviews of scientific evidence and consultations
with experts in the health care services community to produce the Ontario Health Technology
Assessment Series.

About the Ontario Health Technology Assessment Series

To conduct its comprehensive analyses, the Medical Advisory Secretariat systematically reviews available
scientific literature, collaborates with partners across relevant government branches, and consults with
clinical and other external experts and manufacturers, and solicits any necessary advice to gather
information. The Medical Advisory Secretariat makes every effort to ensure that all relevant research,
nationally and internationally, is included in the systematic literature reviews conducted.

The information gathered is the foundation of the evidence to determine if a technology is effective and
safe for use in a particular clinical population or setting. Information is collected to understand how a
new technology fits within current practice and treatment alternatives. Details of the technology’s
diffusion into current practice and information from practicing medical experts and industry, adds
important information to the review of the provision and delivery of the health technology in Ontario.
Information concerning the health benefits; economic and human resources; and ethical, regulatory,
social and legal issues relating to the technology assist policy makers to make timely and relevant
decisions to maximize patient outcomes.

If you are aware of any current additional evidence to inform an existing Evidence-Based Analysis, please
contact the Medical Advisory Secretariat: MASInfo@moh.gov.on.ca. The public consultation process is
also available to individuals wishing to comment on an analysis prior to publication. For more
information, please visit

http://www.health.gov.on.ca/english/providers/program/ohtac/public engage overview.html

Disclaimer

This evidence-based analysis was prepared by the Medical Advisory Secretariat, Ontario Ministry of Health
and Long-Term Care, for the Ontario Health Technology Advisory Committee and developed from
analysis, interpretation and comparison of scientific research and/or technology assessments conducted
by other organizations. It also incorporates, when available, Ontario data, and information provided by
experts and applicants to the Medical Advisory Secretariat to inform the analysis. While every effort has
been made to do so, this document may not fully reflect all scientific research available. Additionally,
other relevant scientific findings may have been reported since completion of the review. This evidence-
based analysis is current to the date of publication. This analysis may be superceded by an updated
publication on the same topic. Please check the Medical Advisory Secretariat Website for a list of all
evidence-based analyses: http.//www.health.gov.on.ca/ohtas

Physiotherapy Rehabilitation - Ontario Health Technology Assessment Series 2005; Vol. 5, No. 8



mailto:MASInfo@moh.gov.on.ca
http://www.health.gov.on.ca/english/providers/program/ohtac/public_engage_overview.html
http://www.health.gov.on.ca/ohtas

Table of Contents

LIE= o] (=X ) N OX0] g (= o] KSTPPUUTR TR TR RRRTRRRRRRRPRRR 4
EXECULIVE SUMIMAIY ..ottt s 6
(0 o 1=t Y= S 6
(O T gLz 1A\ o [T TOTRRTRTRR 6
I LS I 1 =0 )V PSS 6
REVIEIW SEFALEGY ..veeeeeiisiiesie ettt ettt et ae e b et e e se e s be et e smeesaeebesneesbeenbeeneesrs 6
T F= T 1 o 1 T S 7
CONCIUSI NS e 8
AN o] o =V F= 1A o] o KT R TR 9
(@ o] 1= 4 VSR 10
Background...........oo e 10
Clinical Need: Target Population and Condition ...........ccccevveierieereeiesiese e esee e 10
New Therapy Being Reviewed: Physiotherapy Rehabilitation ........ 12
Measuring Effectiveness of Rehabilitation Therapy .......cccocecvveevecinviese e 14
Literature Review on EffeCtiVENESS .....oooeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 15
(@ o 1=t £ Y= 15
1YL= g L0 0 [T 15
(RaTe: LU LS Lo a N O 1 = = VR POTRRRRTT 15

(a1 RYL< 0 A0 g E TR 15

(@181 (o0l p g TSN\ =721 L=< 15
e LU o o W O 1 (= = TET TP TOTRTRRR 16
SEANCN SEFBEEQY .ttt e et h e bR e e e s e e e a e e Rt s Rt e b e e bt n e e e e e nr e e R n e nenne s 16
Summarizing the Results and Quality of EVIENCE .........ccvveeiiiicececece e 17
RESUITS Of LIt ALUIN @ REVIEWV ...t e e e e e e nnnnnnsnnnnnn 18
Summary of Existing Health Technology ASSESSMENtS........cccccveceveeievie e 19
Summary of Medical Advisory Secretariat REVIEW ........cccooeevereenerne e 34
ECONOMIC ANAIYSIS.....coc et 54
BUAQEL IMPACE ANAIYSIS ..ottt b e b e e be et e s neesreenee e 54
(000 B o i (<o (Y= 4 [ SRR 54
Appraisal/Policy Development ...........ccocoeeeeeiie e 55
4

Physiotherapy Rehabilitation - Ontario Health Technology Assessment Series 2005; Vol. 5, No. 8




[0 110y A @ s To [ =1 o o ST RRR 55

Inpatient PRYSIOtNEr @py SEIVICES.......coiiiiitee e 55
Outpatient Physiotherapy Rehabilitation SErVICES........ccvviveieii e 55
CommUNItY Care ACCESS CONIES....cuiiieieseceeste et e s e e e st e e reerte s te e e s re e s e besreeneestesaeesesreenes 56
Designated PhySiOther apy ClINICS......cooiiieeeereee et ne e 56
Hospital OULPALIENT CHINMICS ...uiiieeieieee et eesee e e teseeeneebesreeneesneens 57
Integration of Clinical Care PatNWaYS ..o s 57
(0] 010t 1S T 0] 1SR 59
(1015 SR 59
APPENTICES ...ttt e e s te e sneeesreeereesnnens 60
Appendix 1: Literature Search SIrat@gy ....cccvceeeeeieseesieie e sie et 60
Appendix 2: Characteristics of Included StUAIES .........ccooeeiiiiiiiniiceee e 64
Appendix 3: Characteristics of Excluded StUdIES .......covveieeeecicce e 74

Appendix 4: The Cochrane Musculoskeletal Injuries Group M ethodological Assessment
I o S 77
Appendix 5: Inpatient Rehabilitation Beds Staffed and in Operation 2003/2004.............. 79
Appendix 6: Designated Physiotherapy Outpatient CliNiCS.......ccccveevieevveceeseese e 83
REFEIENCES ... e 87
5

Physiotherapy Rehabilitation - Ontario Health Technology Assessment Series 2005; Vol. 5, No. 8




Executive Summary
Objective

The abjective of this health technology policy analysiswas to determine, where, how, and when
physiotherapy services are best delivered to optimize functiona outcomes for patients after they undergo
primary (first-time) total hip replacement or total knee replacement, and to determine the Ontario-specific
economic impact of the best delivery strategy. The objectives of the systematic review were asfollows:

» To determine the effectiveness of inpatient physiotherapy after discharge from an acute care hospital
compared with outpatient physiotherapy delivered in either a clinic-based or home-based setting for
primary total joint replacement patients

» To determine the effectiveness of outpatient physiotherapy delivered by a physiotherapist in either a
clinic-based or home-based setting in addition to a home exercise program compared with a home
exercise program alone for primary total joint replacement patients

» To determine the effectiveness of preoperative exercise for people who are scheduled to receive
primary total knee or hip replacement surgery

Clinical Need

Tota hip replacements and total knee replacements are among the most commonly performed surgical
procedures in Ontario. Physiotherapy rehabilitation after first-time total hip or knee replacement surgery
is accepted as the standard and essential treatment. The aim is to maximize a person’ s functionality and
independence and minimize complications such as hip disocation (for hip replacements), wound
infection, deep vein thrombosis, and pulmonary embolism.

The Therapy

The physiotherapy rehabilitation routine has 4 components: therapeutic exercise, transfer training, gait
training, and instruction in the activities of daily living. Physiotherapy rehabilitation for people who have
had total joint replacement surgery variesin where, how, and when it is delivered. In Ontario, after
discharge from an acute care hospital, people who have had a primary total knee or hip replacement may
receive inpatient or outpatient physiotherapy. Inpatient physiotherapy is delivered in arehabilitation
hospital or speciaized hospital unit. Outpatient physiotherapy is done either in an outpatient clinic (clinic-
based) or in the person’s home (home-based). Home-based physiotherapy may include practising an
exercise program at home with or without supplemental support from a physiotherapist.

Finally, physiotherapy rehabilitation may be administered at several points after surgery, including
immediately postoperatively (within the first 5 days) and in the early recovery period (within thefirst 3
months) after discharge. Thereis agrowing interest in whether physiotherapy should start before surgery.
A variety of practises exist, and evidence regarding the optimal pre- and post-acute course of
rehabilitation to obtain the best outcomes is needed.

Review Strategy

The Medical Advisory Secretariat used its standard search strategy, which included searching the
databases of Ovid MEDLINE, CINHAL, EMBASE, Cochrane Database of Systematic Reviews, and
PEDro from 1995 to 2005. English-language articles including systematic reviews, randomized controlled
trials (RCTs), non-RCTs, and studies with a sample size of greater than 10 patients were included. Studies
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had to include patients undergoing primary total hip or total knee replacement, aged 18 years of age or
older, and they had to have investigated one of the following comparisons: inpatient rehabilitation versus
outpatient (clinic- or home-based therapy) rehabilitation, land-based post-acute care physiotherapy
delivered by a physiotherapist compared with patient self-administered exercise and aland-based exercise
program before surgery. The primary outcome was postoperative physical functioning. Secondary
outcomes included the patient’ s assessment of therapeutic effect (overall improvement), perceived pain
intensity, health services utilization, treatment side effects, and adverse events

The quality of the methods of the included studies was assessed using the criteria outlined in the
Cochrane Muscul oskeletal Injuries Group Quality Assessment Tool. After this, asummary of the biases
threatening study validity was determined. Four methodol ogical biases were considered: selection bias,
performance bias, attrition bias, and detection bias. A meta-analysis was conducted when adequate data
were available from 2 or more studies and where there was no statistical or clinical heterogeneity among
studies. The GRADE system was used to summarize the overall quality of evidence.

Summary of Findings

The search yielded 422 citations; of these, 12 were included in the review including 10 primary studies (9
RCTs, 1 non-RCT) and 2 systematic reviews.

The Medical Advisory Secretariat review included 2 primary studies (N = 334) that examined the
effectiveness of an inpatient physiotherapy rehabilitation program compared with an outpatient home-
based physiotherapy program on functional outcomes after total knee or hip replacement surgery. One
study, available only as an abstract, found no differencein functional outcome at 1 year after surgery
(TKR or THR) between the treatments. The other study was an observational study that found that
patients who are younger than 71 years of age on average, who do not live alone, and who do not have
comorbid illnesses recover adequate function with outpatient home-based physiotherapy. However results
were only measured up to 3 months after surgery, and the outcome measure they used is not considered
the best one for physical functioning.

Three primary studies (N = 360) were reviewed that tested the effectiveness of outpatient home-based or
clinic-based physiotherapy in addition to a self-administered home exercise program, compared with a
self-administered exercise program only or in addition to using another therapy (phone calls or continuous
passive movement), on postoperative physical functioning after primary TKR surgery. Two of the studies
reported no difference in change from baseline in flexion range of motion between those patients
receiving outpatient or home-based physiotherapy and doing a home exercise program compared with
patients who did a home exercise program only with or without continuous passive movement. The other
study reported no difference in the Western Ontario and McMaster Osteoarthritis Index (WOMAC)
scores between patients receiving clinic-based physiotherapy and practising a home exercise program and
those who received monitoring phone calls and did a home exercise program after TKR surgery.

The Medical Advisory Secretariat reviewed two systematic reviews evaluating the effects of preoperative
exercise on postoperative physical functioning. One concluded that preoperative exerciseis not effective
in improving functional recovery or pain after TKR and any effects after THR could not be adequately
determined. The other concluded that there was inconclusive evidence to determine the benefits of
preoperative exercise on functiona recovery after TKR. Because 2 primary studies were added to the
published literature since the publication of these systematic reviews the Medical Advisory Secretariat
revisited the question of effectiveness of a preoperative exercise program for patients scheduled for TKR
ad THR surgery.

The Medical Advisory Secretariat also reviewed 3 primary studies (N = 184) that tested the effectiveness
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of preoperative exercise beginning 4-6 weeks before surgery on postoperative outcomes after primary
TKR surgery. All 3 studies reported negative findings with regard to the effectiveness of preoperative
exercise to improve physical functioning after TKR surgery. However, 2 failed to show an effect of the
preoperative exercise program before surgery in those patients receiving preoperative exercise. The third
study did not measure functional outcome immediately before surgery in the preoperative exercise
treatment group; therefore the study’ s authors could not document an effect of the preoperative exercise
program before surgery. Regarding health services utilization, 2 of the studies did not find significant
differencesin either the length of the acute care hospital stay or the inpatient rehabilitation care setting
between patients treated with a preoperative exercise program and those not treated. The third study did
not measure health services utilization.

These results must be interpreted within the limitations and the biases of each study. Negative results do
not necessarily support alack of treatment effect but may be attributed to atype Il statistical error.

Finally, the Medical Advisory Secretariat reviewed 2 primary studies (N = 136) that examined the
effectiveness of preoperative exercise on postoperative functional outcomes after primary THR surgery.
One study did not support the effectiveness of an exercise program beginning 8 weeks before surgery.
However, results from the other did support the effectiveness of an exercise program 8 weeks before
primary THR surgery on pain and functional outcomes 1 week before and 3 weeks after surgery.

Conclusions

Based on the evidence, the Medical Advisory Secretariat reached the following conclusions with respect
to physiotherapy rehabilitation and physical functioning 1 year after primary TKR or THR surgery:

» Thereishigh-quality evidence from 1 large RCT to support the use of home-based physiotherapy
instead of inpatient physiotherapy after primary THR or TKR surgery.

» Thereislow-to-moderate quality evidence from 1 large RCT to support the conclusion that receiving
amonitoring phone call from a physiotherapist and practising home exercises is comparable to
receiving clinic-based physiotherapy and practising home exercises for people who have had primary
TKR surgery. However, results may not be generalizable to those who have had THR surgery.

» Thereis moderate evidence to suggest that an exercise program beginning 4 to 6 weeks before
primary TKR surgery is not effective.

» Thereis moderate evidence to support the effectiveness of an exercise program beginning 8 weeks
before surgery to improve physical functioning 3 weeks after THR surgery.
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Abbreviations

HSSK Hospital for Specia Surgery Knee (scale)
KSCRS Knee Society Clinical Rating Scale

PT Physiotherapy

RCT Randomized controlled trial

ROM Range of motion

THR Total hip replacement

TKR Tota knee replacement

WOMAC Western Ontario and McMaster University Osteoarthritis Index.
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Objective

The abjective of this health technology analysis was to determine, where, how, and when physiotherapy
services are best delivered to optimize functional outcomes for patients after they undergo primary (first-
time) total hip replacement (THR) or total knee replacement (TKR), and to determine the Ontario-specific
economic impact of the best delivery strategy.

Background

Clinical Need: Target Population and Condition

THR and TKR surgeries are 2 of the most commonly performed surgical proceduresin Ontario. (1) In
2003/04 in Ontario, there were 7,372 planned primary total hip and 11,488 planned primary total knee
replacement surgeries, resulting in 113 and 147 out of every 100,000 people aged over 20 years old
having atotal hip or knee replacement, respectively. (1) (See Figures 1 and 2.) Although the rates for
THR and TKR are highest among people aged 65 to 84 years, (1) the overall rates of both procedures are
increasing, as are the waiting times to receive surgery. (2) Total joint replacement isindicated for
disabling hip or knee pain from advanced osteoarthritis (OA), rheumatoid arthritis, or other joint diseases
when conservative measures to manage pain and physical dysfunction such as physiotherapy,
medications, and joint injection treatments have failed.

In 2003/04 in Ontario, about 75% of THR surgeries and 90% of TKR surgeries were to relieve pain and
functional impairment due to OA, a degenerative disease that causes changesin the articular (joint)
cartilage and the hip and knee bones. (1;3) OA affects about 10% of Canadian adults.
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Figure 1: Overall Rate of Total Hip Replacement per 100,000 People
Aged 20 Years and Older by Local Health Integration Network, 2003/04*
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Overall rate of total knee replacements per 100,000 population aged 20
years and older by Local Health Integration Network (LHIN), 2003/04
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New T herapy Being Reviewed:
Physiother apy Rehabilitation

The World Health Organization defines rehabilitation as “a progressive, dynamic, goal -oriented and often
time-limited process, which enables an individual with impairment to identify and reach his’her optimal
mental, physical, cognitive and/or socia functiona level.” (4)

Physiotherapy rehabilitation after total hip or knee replacement is accepted as a standard and essential
treatment. Its aim is to maximize functionality and independence and to minimize complications such as
wound infection, deep vein thrombosis, pulmonary embolism, and hip didocation (for hip replacements).
Theincidence of hip dislocation in the first 3 months after surgery ranges from 3.1% to 8.3% (5) and is
highest between the fourth and 12" week postoperatively. (5) The incidence of deep wound infection is
0.2% to 1% in the first 3 months after total joint replacement surgery. The prevalence of deep vein
thrombosis after hip replacement surgery, including asymptomatic cases detected by venography, is
between 45% and 57%. The prevalence of pulmonary embolism after THR surgery ranges from 0.7% to
30% and 0.34% to 6% for fatal pulmonary embolism. (5) Early ambulation is associated with a lower
incidence of symptomatic thromboembolism after hip replacement surgery and does not increase the risk
of embolization in those patients diagnosed with deep vein thrombosis. (5)

The physiotherapy rehabilitation routine has 4 components: therapeutic exercise, transfer training, gait
training, and instruction in activities of daily living (ADL). (5) Ouellet and Moffet (6) report that large
locomotor deficits exist 2 months after TKR surgery and that thisin part supports the rationale for
physiotherapy after total joint replacement. However, physiotherapy rehabilitation for total joint
replacement patients varies in where, when, and how it is delivered. (7;8)

In Ontario, after discharge from the acute care hospital setting, patients who have had primary total knee
or hip replacement surgery may receive physiotherapy as an inpatient or outpatient service. |npatient
physiotherapy is done in a rehabilitation hospital or specialized hospital unit. Outpatient physiotherapy is
done either at an outpatient rehabilitation clinic (clinic-based) or in the patient’s home (home-based). In
2001/02 in Ontario, 43.5% of people who had primary THR surgery and 42.4% of people who had
primary TKR surgery were discharged to an inpatient rehabilitation service, whereas 56.5% of people
who had total hip replacements and 57.6% of those who had total knee replacements were discharged
directly to home. While slightly more primary total hip and knee replacement patients are being
discharged to home instead of an inpatient rehabilitation facility, the proportion of patients discharged to
home from acute care has decreased from about 68% in 1995/96 to 57% in 2001/02. (2)

Jaglal et a. (2) reported that in Ontario older women with comorbid conditions were more likely to be
discharged to an inpatient rehabilitation facility after total hip or knee replacement surgery. During
2003/04, 84.2% of patients with unilateral hip or knee replacement surgery received physiotherapy
services while in an inpatient rehabilitation facility (Figure 3).

Between 2000 and 2002 in Ontario, patients discharged to an inpatient rehabilitation facility received a
mean of 6 to 7 visits of outpatient home-based rehabilitation (including physiotherapy and occupational
therapy) once discharged home. Physiotherapy was the third most-requested home-based rehabilitation
service after homemaking and nursing. However, since 1996, the mean number of services needed rose
for homemaking and rehabilitation but fell for nursing for this population. (2)
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Figure 3: Service Provider Type Related to Unilateral Hip or Knee
Replacement in Ontario Rehabilitation Hospitals Based on
Hospital Separations, 2003/04*
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Similarly, between 2000 and 2002 in Ontario, patients discharged to home after surgery also received a
mean of 6 to 7 visits of home-based rehabilitation therapy, which included physiotherapy and/or
occupational therapy. (2) Likewise, physiotherapy was reported as the third most-requested outpatient
home-based rehabilitation service after homemaking and nursing. (2) However, since 1996, the mean
number of servicesincreased for homemaking and nursing but fell dightly for rehabilitation services. (2)
Mohamed et al. (9) reported that the frequency and intensity of outpatient home-based physiotherapy and
occupational services provided by community care access centres (CCAC) in Ontario was variable; only
32% predetermined the duration of service.

The factors found to influence where someone will receive his or her physiotherapy after total joint
replacement surgery and discharge from the acute care hospital setting include functiona independence,
cognitive function, age, length of stay and marital status. (10) Mahomed et al. (11) found the determinants
of outpatient home-based rehabilitation included patient preference for home-based rehabilitation, male
sex, and knowledge of total joint replacement care. An analysis by the Institute for Clinical Evaluative
Sciences (ICES) in 2004 concluded that receiving inpatient rehabilitation in Ontario after total hip or knee
replacement may depend on age, sex, comorbidity score, length of acute care hospital stay, type of
surgery, and area of residence. (2)

Physiotherapy rehabilitation may be administered at several points after surgery including immediately
postoperatively (within first 5 days) and in the early recovery period after discharge. It has also been
suggested that physiotherapy begin before the actual hip or knee replacement surgery is done. (12)
Preoperative rehabilitation, coined “prehabilitation,” (12) is predicated on the theory that building muscle
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strength may compensate for the effects of immobilization due to hospitalization and surgery. Thereis
also evidence that patients who have poorer functioning before surgery do not achieve as good a
postoperative functional result as those with a higher preoperative functiona capacity. (12)

While avariety of practises exist, evidence regarding the optimal pre- and post-acute course of
rehabilitation to obtain the best outcomes is needed. (2;10)

Measuring Effectiveness of Rehabilitation Therapy

A variety of outcome measures have been used to quantify the effects of rehabilitation interventions
including joint-specific and disease-specific rating scales. Unlike the joint-specific measurements,
disease-specific measurements report a more global picture of outcome from the patient’ s perspective.
(13) Three of the most common rating scales are briefly described.

The Hospital for Special Surgery knee (HSSK) scale, and the Harris hip score (HHS) are joint-specific
scoring systems. The HSSK scale was devel oped to measure functional assessment. It measures pain,
function, and range of motion (ROM), muscle strength, flexion deformity, and instability. Scores go from
0 to 100, with 100 indicating the best health possible by summing the scores from its subcategories. (14)

The HHS was developed in 1969 to help evaluate the results of hip replacement surgery. It has become a
widely used measure to compare hip pathology and results of hip replacement surgery. (15) Four areas are
assessed, including pain (total score of 40), function (total score of 47), ROM (total score of 5), and
absence of deformity (total score of 8). Function is subdivided into daily activities (14 points) and gait (33
points). (15) A total scoreis obtained by summing the scores from each of these areas. The maximum
scoreis 100. A higher score indicates better functioning.

The Western Ontario and McMaster Osteoarthritis Index (WOMAC) is a disease-specific, self-
administered, health status measure of symptoms and physical disability that was originally developed for
people with OA of the hip or knee to measure changes in health status after treatment. (16) The WOMAC
is considered the leading outcome measure for patients with OA of the lower extremities. (17) Evidence
for the scal€ s test-retest reliability, validity, and responsivenessin OA patients undergoing THR or TKR
and in OA patients receiving nonsteroidal antiinflammatory drugs has been reported. (16) The WOMAC
has 24 questionsthat evaluate 3 areas. pain, stiffness, and physical function. Each question is rated using
aLikert scale from O to 4, with lower scoresindicating lower levels of health. Summing the scores of
each area produces a global WOMAC score. The higher the score, the better the health status. A visua
analogue scale score of the WOMAC isalso available.

Although many studies use ajoint-specific outcome measure, this method is thought to be incomplete
and, if used, it should be combined with a global health status measure such as the WOMAC or Medical
Outcomes Study Short-Form 36 (SF-36). (13)

In a prospective observational study of 684 people diagnosed with primary OA, Miner et a. (13)
examined the relevance of knee ROM as an outcome measure after primary unilateral total knee
replacement surgery. The mean age of the patients was 69.8 years (range, 38—90 years), and 59% were
women. Miner et a. (13) reported that while patients experienced a dramatic improvement in function, as
measured by the WOMAC, with amean change in WOMAC function score of 27.1 (SD, 22.1), flexion
and extension ROM only changed alittle bit during the same 12 months. The mean change in flexion
ROM was 2.0 degrees (SD, 17.4 degrees) and in extension ROM was 5.3 degrees (SD, 7.3 degrees). At
12 months after surgery, knee flexion ROM correlated modestly with WOMAC function scores (r = 0.29)
and was lower than the correlation reported between the WOMAC scores and hip ROM (r = 0.61).

Physiotherapy Rehabilitation - Ontario Health Technology Assessment Series 2005; Vol. 5, No. 8 14




Miner et d. (13) identified 95 degrees of knee flexion as a clinically meaningful cut-off point above
which ROM typically does not limit a patient’s activities after TKR surgery. Patients with less than 95
degrees of flexion had significantly greater functional impairment. Miner et a. (13) concluded that when
determining the success of knee replacement surgery from a patient’ s perspective that overall function as
guantified by the WOMAC is more important than knee flexion.

Literature Review on Effectiveness
Objective

» To determine the effectiveness of inpatient physiotherapy after discharge from an acute care hospita
setting compared with outpatient physiotherapy in either a clinic-based or home-based setting

» To determine the effectiveness of a patient self-administered home exercise program with or without
outpatient clinic-based or home-based physiotherapy services

» To determine the effectiveness of preoperative physiotherapy for patients scheduled for primary total
knee or hip replacement surgery.

M ethods
Inclusion Criteria

English-language publications

Systematic reviews

Randomized controlled triadls (RCTS)

Non-RCTs, including before-and-after clinical trials

Studies with a sample size greater than 10

Patients undergoing primary total hip or knee replacement surgery
Aged 18 years or older

VVVYVYVYVYVYVY

I nterventions

> Inpatient rehabilitation versus outpatient (clinic- or home-based therapy)

» Land-based post acute care physiotherapy delivered by a physiotherapist compared with no
physiotherapist or no treatment

» Land-based rehabilitation before surgery

Outcome M easures

Primary

» Physical functioning

Secondary

Patient’ s global assessment of therapeutic effect (overall improvement)
Perceived pain intensity

Heath Services Utilization

>
>
>
» Negative treatment side effects and/or adverse events
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Exclusion Criteria

» Revisions of total joint replacement

» Totd hipjoint replacement due to fracture

» Studiesthat did not report scores or values of outcome measures
» Duplicate publications

Sear ch Strategy
The Search Strategy is detailed in Appendix 1.

Ovid MEDLINE 1966 to March week 2, 2005

Cumulative Index to Nursing & Allied Health Literature (CINHAL) 1982 to March week 2, 2005
EMBASE 1996 to week 14, 2005

Cochrane Database of Systematic Reviews

Cochrane Central Register of Controlled Trials (CENTRAL)

The Physiotherapy Evidence Database (PEDro)

English-language articles only

Articles published between 1995 and 2005

VVVVVVYY

Study Eligibility

A reviewer who was not blinded to author, institution, and journal of publication evaluated the ligibility
of the citations yielded by the literature search. Articles were excluded based on information reported in
the title and abstract, and potentially relevant articles were retrieved for assessment. Where the relevance
of the article was inconclusive from the abstract or title, the full publication was retrieved for assessment.
Characteristics of included and excluded studies are described in Appendices 2 and 3.

Data Extraction

One reviewer extracted data from the included studies. Information on the type of patient, study methods,
interventions, co-interventions, outcomes, and adverse events were recorded. The primary author of the
study was contacted for missing data where possible.

Assessment of the Quality of the Methods of the Studies

Onereviewer evaluated the internal validity of the primary studies using the criteriaoutlined in the
Cochrane Musculoskeletal Injuries Group Quality Assessment Tool
(http://cmsig.tees.ac.uk/pdf/New%20A uthor%20Guide.pdf). (See Appendix 4.) After this, the biases that
threatened study validity were summarized. Four methodological biases were considered: selection bias,
performance bias, attrition bias, and detection bias. (18)

» Selection biasrefers to systematic differences in the intervention groups being compared.
Conceament of the randomization assignment schedule is one way to eliminate selection bias

» Performance bias refers to a systematic difference in the care provided to the participants in the
comparison groups other than the intervention under investigation. Blinding those providing and
receiving the treatment (called double blinding) so that they do not know which group the participants
have been allocated to reduces performance bias.

» Attrition bias refers to systematic differences in the loss (e.g., due to dropping out or dying) of
partici pants between the comparison groups in the study.
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» Detection biasrefers to systematic differences between the comparison groups in outcome
assessment. Trialsthat blind the assessor to the treatment allocation may minimize this bias.

Summarizing the Results and Quality of Evidence

A meta-analysis was conducted when there was adequate data available from 2 or more studies and where
there was no statistical and clinical heterogeneity among studies.

The Grading of Recommendations A ssessment, Devel opment and Evaluation (GRADE) system (19) was
used to summarize the overall quality of evidence supporting the questions explored in the systematic
review. This system has 4 levels: very low, low, moderate, and high. The criteriafor assigning GRADE
evidence are outlined below.

Type of evidence

» RCT: given ahigh GRADE level to start
» Observational study: given alow GRADE level to start
» Any other evidence: given avery low GRADE leve to start

Decrease grade if:

» Serious limitation to study quality (-1, reduce GRADE level by 1 so a high GRADE level will
become a moderate grade) or very serious limitation to study quality (-2, reduce GRADE level by
2 so ahigh GRADE level will become low grade)

Important inconsistency (-1, reduce GRADE level by 1)

Some (-1) or major (-2) uncertainty about directness

Imprecise or sparse data (-1)

High probability of reporting bias (-1)

YV VY

Increase GRADE levd if:

» Strong evidence of association-significant relative risk of >2 (< 0.5) based on consistent evidence
from 2 or more observation studies, with no plausible confounders (+1, increase GRADE level by
1, so amoderate grade will become high. However a high grade will remain high)

» Very strong evidence of association-significant relative risk of > 5 (< 0.2) based on direct
evidence with no mgjor threatsto validity (+2, increase GRADE level by 2, so alow grade will
become a high grade)

» Evidence of adose response gradient (+1)

» All plausible confounders would have reduced the effect (+1).

GRADE Scoring definitions
High: DDDD Further researchis very unlikely to change our confidence in the estimate of effect.

Moderate: DDDO  Further research is likely to have an important impact on our confidence in the
estimate of effect and may change the estimate.

Low: DDO O Further research isvery likely to have an important impact on our confidencein
the estimate of effect and islikely to change the estimate.
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Very low: @000 Any estimate of effect is very uncertain.

Results of Literature Review

Overall search results yielded 422 citations

v

1 abstract (N.
Mahomed) from

clinical expert L 5

33 articles

2 articles (D’Lima
1996 and Worland
1998) from
reference list

36 potentially relevant articles retrieved for

389 articles excluded
from information given
in title and abstract

further review

v

12 Included in systematic review:
» systematic reviews of small RCTs (2)
» non RCT (1)
» RCT (9)

24 articles excluded after
review of article
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Summary of Existing Health Technology Assessments

Table 1: Quality of Evidence

Study Design Level of Number of Eligible
Evidence Studies

Systematic review(s) of large RCTs* la 2
Large RCT 1b 4
Large RCT unpublished but reported to an international 1(g)t 1
scientific meeting
Small RCT 2 4
Small RCT unpublished but reported to an international 2(9) 0
scientific meeting
Non-RCT with contemporaneous controls 3a 1
Non-RCT with historical controls 3b 0
Non-RCT presented at international conference 3(9) 0
Surveillance (database or register) 4a n/a
Case series (multisite) 4b n/a
Case series (single site) 4c n/a
Retrospective review, modeling 4d n/a
Case series presented at international conference 4(g) n/a

*RCT refers to randomized controlled trial. A large RCT is defined as one that has adequate power to
detect differences in the primary outcome.
tg indicates gray literature.

Medical Advisory Secretariat question 1: What is the effectiveness of inpatient physiotherapy after
discharge from the acute care hospital setting compared with physiotherapy delivered in aclinic or home-
based setting for patients having primary total hip or knee replacement surgery?

Table 2: Primary studies

Study Methods N Population
Mahomed et al., 2004 RCT-abstract report 234 Knee and hip
(20;21)

Kelly et al., 1999 (22) Non-RCT 100 Knee and hip

Assessment of Quality of Methods of Included Studies

The quality of the methods was assessed with the Cochrane Muscul oskeletal Injuries Group
Methodological Assessment Tool (23). Scores for each of the 12 criteriaare reported in Table 3, after
which adescriptive report for each criterion is provided. Information reported for the study by Mahomed
et a. was obtained from the primary investigator.
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Table 3: Assessment of the Quality of the Methods

Study Criteria*
A B C D E F G H I J K L
Mahomed, 2004 1 2 0 2 0 No No 2 2 2 2 No
(20;21) (gray data data data
literature)
Kelly, 1999 (22) 0 1 0 2 0 0 2 2 2 2 1 1

*All criteria are scored from 0 to 2. See Appendix 4 for the definition of each score for each criterion.

A. Was the assigned treatment adequately concealed prior to allocation? B. Were withdrawals
adequately described and included in the analysis (intention-to-treat)? C. Were the outcome assessors
blinded to treatment status? D. Were the treatment and control groups comparable at entry? E. Were the
participants blind to assignment status after allocation? F. Were the treatment providers blind to
assignment status? G. Were care programs, other than the trial options, identical? H. Were the inclusion
and exclusion criteria clearly defined? I. Were the interventions clearly defined? J. Were the outcome
measures clearly defined? K. Were diagnostic tests used in outcome assessment clinically useful? L.
Was the surveillance active and of a clinically appropriate duration?

A. Conceament: Information was not available to determine whether alocation conceal ment was
adequately undertaken in the study by Mahomed et al. (20;21)Kelly et a. (22) conducted an
observational study in which the study subjects were allowed to self-select their rehabilitation setting
(home or inpatient rehabilitation unit) after discharge from the hospital. Therefore, concealment did
not occur.

B. Intention-to-treat: Mahomed et al. reported completing an intention-to-treat analysis (personal
communication with author, May 2, 2005). Kelly et a. described the reasons for the study
withdrawals but did not account for them in the analysis. Four subjects (3 in the home-based group
and 1 in the inpatient group), or 4% of the total study population, were excluded from the analysis.

C. Blinding of outcome assessors: Mahomed et a. and Kelly et al. each used a self-reported outcome
measure; therefore, assessor blinding was not possible.

D. Baseline comparability: Treatment groups were comparable at baseline in the study by Mahomed et
al. However, the treatment groups were not comparable at baseline in the study by Kelly et al.
Because of this, Kelly et al. adjusted for confounding variablesin the statistical analysis.

E. Study subject blinding: it was not possible to blind the study subjects to the treatment in either study
given that the study intervention was the treatment setting. (inpatient rehabilitation vs. home —based
physiotherapy rehabilitation)

F. Treatment provider blinding: Information was not available for the study by Mahomed et al. Kelley et
al. did not report whether the treatment provider was aware of the patient’s participation in the study.

G. Careprograms: Information was not available for the study by Mahomed et al. In the study by Kelly et

a. implicit in the intervention is that the physiotherapy treatment programs would not be comparable

between an inpatient and outpatient setting. Patients in the inpatient setting had more intensive therapy

compared with patients who went home. Specifically, patientsin the inpatient care facility received
physiotherapy more often and received occupational therapy. Additionally, patients discharged from the
inpatient rehabilitation facility received 8 extra home visits of physiotherapy compared with those
patients discharged directly to home from the acute care setting.

Inclusion and exclusion criteria: Both studies clearly defined these.

Clearly defined interventions. Both studies clearly defined the study interventions.

Clearly defined outcomes. Outcomes were clearly defined in both studies.

Clinically useful diagnostic tests: Both studies used clinically useful outcome measurements.

However, only Mahomed et a. used the WOMAC, which is considered the clinically optimal

outcome measure. Kelly et al. used the self-administered joint rating questionnaire.

L. Duration of follow-up: Mahomed et al. reported datafor a 1-year follow-up period. Kelly et al.

NeTT
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reported datafor a 3-month follow-up period. A 1-year follow-up was considered optimal.

Given the above assessment of the methods, some biases and limitations were identified (Table 4).

Table 4: Study Biases and Limitations*

Bias Mahomed et al. 2004 Kelly et al. 1999

Selection Insufficient data to determine +++

Performance Insufficient data to determine -

Detection - -

Attrition - -

Other limitations ~ Grey literature Did not use WOMAC
Short follow-up period (3
months)

*No (-) Possible(+) Probable (++) Yes (+++)

The study by Kelly et a. had more bias than that by Mahomed et a. Much of thisis attributed to its
observational design. Mahomed et al. have completed the largest study in terms of sample size; however,
results have only been presented in abstract format at international and national scientific meetings.
Because of this, some information on methods is missing.

Description of Primary Studies
The difference in outcome measures used precluded the synthesis of data among studies. Therefore, a

descriptive report of the results of each primary study has been completed. Details of each study can be
found in Appendix 2. The study population characteristics are shownin Table 5.

Table 5: Study Population Characteristics

Study N Mean Age (SD), Years % Female Type of Diagnosis
Implant/
Fixation
Mahomed, 234 67.7 (10.83)* (total sample) Not reported in  Not reported Primarily OA
2004 (21) abstract
Kelly, 1999 100 71.5 (8.7) inpatient 78% inpatient Not reported Not reported
(22) physiotherapy 63.3% outpatient
64.0 (11.6) outpatient home- home-based
based physiotherapy physiotherapy

*From a personal communication with author.
Mahomed €t al., 2004

Mahomed et al. (21) completed a multicentre RCT to determine the differences, if any, in functional
outcome, pain, and patient satisfaction between peopl e receiving home-based rehabilitation and those
receiving inpatient rehabilitation after total knee or hip replacement surgery. Standardized care pathways
were followed for both groups. Outcome eval uations including self-reported WOMAC scores for pain,
function, and stiffness, as well as patient satisfaction using the SF-36 were done at 6 weeks, 12 weeks,
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and 1 year after surgery. This study had 90% power to detect a minimal clinically significant differencein
WOMAC scores (Personal communication with primary investigator, May 31, 2005).

The population characteristics are shown in Table 5. Absolute values for outcome measures were not
reported in the abstract. Baseline demographics and WOMAC scores were similar among groups.
WOMAC scoresfor pain, physical functioning, and stiffness did not differ between groups at any time.
Patient satisfaction scores also did not differ between groups at 6 and 12 weeks or 1 year after surgery.

Conclusions
There were no differences in functional outcomes and patient satisfaction between treatment groups.
Kelly et al., 1999

Kelly et a. (22) did a prospective non-RCT to determine functiona outcomes after primary total knee or
hip replacement surgery and discharge to either an outpatient home-based rehabilitation program or an
inpatient rehabilitation program. A convenience sample of 100 patients was assembled, and results were
reported for 96 patients. Patients selected the discharge destination. Patients discharged to home after the
acute care hospitalization received home-based physiotherapy, which included 3 1-hour physical therapy
sessions per week. They were discharged from home-based therapy pending achievement of criteria that
included the ability to walk 100 feet independently with the least-restrictive device; transfer
independently from the bed, chair or car; enter and exit the home; and have independence and compliance
with adaily exercise program. Patients also received at least one visit from a home care nurse to remove
incision staples and supervise care.

Patients admitted to the inpatient rehabilitation setting received 2 1-hour physical therapy sessionsand 1
1-hour occupational therapy session each day, 7 days aweek. Recreational therapy sessions were also
available. Patients were discharged from the inpatient care setting when they could walk independently
with the least restrictive device for 60 to 100feet, transfer independently from bed to chair, and carry out a
daily exercise program independently. Home physiotherapy was arranged if the physical therapist and
physician deemed it was necessary for patients being discharged from the inpatient care setting.

The study outcome measure was a 14-item self-administered joint rating questionnaire completed before
surgery, and at 1 and 3 months after surgery. The tool was used to determine the overall impact of the
total joint replacement, the patient’ s perception of pain and use of pain medication, ambulation, and daily
functional activities. The total score and the 4 subscores of the questionnaire comprising global
assessment, pain, walking, and functioning scores were analyzed. The scale has atest-retest reliability of
0.70. Vdlidity of the instrument was assessed to be 0.69. The joint rating question has been shown to be
responsive to the change in clinical condition of the subject. (22)

The mean acute care hospital length of stay was 3.9 days for the home-based physiotherapy group and 4.2
days for the inpatient physiotherapy group (P > .05). Sixty-eight (71%) patients with an average age of 64
years (SD, 11.6) chose home-based physiotherapy, and 32 (47%) patients with an average age of 71.5
years (SD, 8.7) chose inpatient physiotherapy. More than 63% of patients discharged to home-based
physiotherapy were women, compared with 78% of patients discharged to the inpatient physiotherapy. Of
those patients discharged to home-based physiotherapy, 42.6% had received knee replacements, and
57.4% had received hip replacements; whereas 62.5% of patients discharged to the inpatient
physiotherapy had received knee replacements, and 37.5% had had hip replacements.

The groups were statistically significantly different in age, living situation (live alone), and comorbid
conditions. A discriminant analysis of demographic data determined that living situation (P < .05), age (P
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<.001), and comorbid conditions (P < .001) predicted the choice of inpatient physiotherapy over home-
based physiotherapy. Using these variables as covariates in the statistical analysis, both home-based and
inpatient physiotherapy groups showed similar improvement (no statistically significant difference) in the
mean total score and subscal e scores on the self-administered joint rating scale over time (Tables 6 to 10).
The author does not report the standard deviation for the mean scores reported in Tables 6 to 10.

Table 6: Total Scores on Self-Administered Joint Rating Questionnaire

Time of Assessment Inpatient Physiotherapy Group

Home-Based Physiotherapy Group

N = 29, Mean N = 67, Mean
Preoperatively 53.5 58.7
1 month postoperatively 70.8 77.5
3 months postoperatively 80.6 87.9

Table 7: Pain Scores on Self-Administered Joint Rating Questionnaire

Time of Assessment Inpatient Physiotherapy Group

Home-Based Physiotherapy Group

N = 29, Mean N = 67, Mean
Preoperatively 10.3 10.7
1 month postoperatively 17.0 18.9
3 months postoperatively 19.9 21.0

Table 8: Walking Scores on Self-Administered Joint Rating Questionnaire

Time of Assessment Inpatient Physiotherapy Group

Home-Based Physiotherapy Group

N = 29, Mean N = 67, Mean
Preoperatively 13.7 15.3
1 month postoperatively 16.3 175
3 months postoperatively 18.5 20.7

Table 9: Subjective (Global) Scores on Self-Administered Joint Rating Questionnaire

Time of Assessment Inpatient Physiotherapy Group

Home-Based Physiotherapy Group

N = 29, Mean N = 67, Mean
Preoperatively 9.3 11.7
1 month postoperatively 18.0 20.7
3 months postoperatively 19.6 22.0
23
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Table 10: Activities of Daily Living Scores on Self-Administered Joint Rating
Questionnaire

Time of Assessment Inpatient Physiotherapy Home-Based Physiotherapy,
N =29, Mean N =67, Mean
Preoperatively 18.9 19.8
1 month postoperatively 195 20.6
3 months postoperatively 22.5 23.5

Ninety percent of people in the inpatient physiotherapy treatment group had home care physiotherapy
after discharge from the inpatient facility. The mean number of home care physiotherapy visits was 8.2
for the outpatient home-based physiotherapy group and 7.7 for the inpatient rehabilitation treatment group
(P > .05). The mean total medical care costs are presented in Table 11.

Table 11: Cost of the Joint Replacement Experience

Measurements Inpatient Physiotherapy Home-Based P
Physiotherapy

Acute care costs, mean (US) $15,883 (4.2 days) $15,467 (3.9 days) > .05

Post-acute care costs, (inpatient $7,712 (10.1 days) N/A N/A

rehab costs), mean (US)

Home physiotherapy costs, $1,067 (7.7 visits) $1,168 (8.2 visits) > .05

mean (US)

Total cost, mean (US) $24,144 $16,918 <.001
Conclusions

Kelly et a. concluded that younger patients that have adequate support systems and no comorbid
conditions can recover functional outcomesin areasonable period at home with physical therapy
supervision. Inpatient care may be best reserved for the elderly with comorbid conditions, especialy if
they live alone. The authors al so suggested that discharge planning should consider the patient’s age,
medical condition, and living situation, as well as the intensity of therapy needed to achieve optimal
functioning. Finally, the mean total health care costs were higher for the patients that were discharged to
an inpatient rehabilitation setting.

Summary and Overall Quality of Evidence

Two studies testing the effectiveness of an inpatient physiotherapy rehabilitation program compared with
an outpatient home-based physiotherapy rehabilitation program on functional outcomes after total knee or
hip replacement surgeries were reviewed. The combined number of patients studied was 334. Data could
not be synthesized among studies because each they used different measures of physical function.

Mahomed et al. (21) completed alarge (Medical Advisory Secretariat Level 1g) RCT with adequate
power to detect differences in functional outcomes measured by the WOMAC and patient satisfaction
measured by the SF-36 scale after primary total knee or hip replacement surgery in patients treated with
either outpatient home-based or inpatient physiotherapy. No differencesin functional outcomes at 1 year
after surgery between treatment groups were reported. Results of this study have been published only in
abstract format. Kelly et a. (22) have completed an observational study using avalid and reliable self-
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assessment joint rating questionnaire. Results support that patients who are younger than 71 years of age
on average, who do not live alone, and who do not have comorbid illnesses recover adequate function
with outpatient home-based physiotherapy. However results were only measured up to 3 months after
surgery, and the outcome measure used, the Self-Assessment Joint Rating Questionnaire, is not
considered the best one for physical functioning.

GRADE profiles (19) are presented in Tables 12 and 12a. Using the GRADE System, (19) the overall
quality of the RCT evidence for the outcome of physical functioning is high. The overall quality of the
observational design evidence for the outcome of physical functioning is very low. Therefore, thereis
high-quality evidence from 1 large RCT to support the use of home-based physiotherapy after primary
total hip or knee replacement surgery.

Table 12: GRADE Profile

For question: Should primary total hip or knee replacement patients receive inpatient or outpatient home-
based physiotherapy after discharge from the acute care hospital setting?

Quality Assessment Summary of Findings
No. of Subjects Effect
Com- Design  Quality Consistency Directness Other In- Home- Relative Quality Out-
parison modifying patient based (95%ClI) come
(Study) factors
Physical Functioning (measured with the WOMAC at 1 year)

(Mahomed RCT No serious Only 1 study No None 115 119 N/A DODD Critical
etal. limitations uncertainty
(21))
Quality High High High High High High

GRADE

Table 12a: GRADE Profile

For question: Should primary total hip or knee replacement patients receive inpatient or outpatient home-
based physiotherapy after discharge from the acute care hospital setting?

Quality Assessment Summary of Findings
No. of Subjects Effect
Com- Design  Quality Consistency Directness Other In- Home- Relative Quality Out-
parison modifying patient  based (95%ClI) come
(study) factors
Physical Functioning (measured with the Self Assessment Joint Rating Questionnaire at 3 months)
(Kelly et al. RCT None Only 1 study Some none 68 32 N/A @000 Critical
(22)) uncertainty*
Quality Low Low Low Very low Very low
GRADE
* Used a suboptimal outcome measure (WOMAC considered optimal), 3 months follow-up considered
suboptimal.
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Medical Advisory Secretariat question 2: What is the effectiveness of outpatient physiotherapy on
functional recovery after TIR compared with a patient self-administered home exercise program only?

Table 13: Primary Studies

Study Methods N Population
Rajan et al., 2004 (24) RCT* 120 Knee replacement
Kramer, 2003 (25) RCT 160 Knee replacement
Worland et al., 1998 (26) RCT 80 Knee replacement

*RCT indicates randomized controlled trial.
Assessment of Quality of Methods of Studies
The quality of methods was assessed using the Cochrane Musculoskeletal 1njuries Group methods

assessment tool (Appendix 4). Scoresfor each of the 12 criteria are reported in Table 14, after which a
descriptive report for each criterion is provided.

Table 14: Assessment of the Quality of the Methods

*Criteria
Study A B C D E F G H I J K L
Rajan, 2004 (24) 1 1 2 2 0 0 2 2 2 1 1 2
Kramer, 2003 (25) 2 2 2 2 0 1 2 2 2 2 2 2
Worland, 1998 1 2 2 2 0 0 2 1 2 1 1 1
(26)

*All criteria are scored from 0 to 2. See Appendix 4 for the definition of each score for each criterion.

A. Was the assigned treatment adequately concealed prior to allocation? B. Were withdrawals
adequately described and included in the analysis (intention-to-treat)? C. Were the outcome assessors
blinded to treatment status? D. Were the treatment and control group comparable at entry? E. Were the
participants blind to assignment status after allocation? F. Were the treatment providers blind to
assignment status? G. Were care programs, other than the trial options, identical? H. Were the inclusion
and exclusion criteria clearly defined? I. Were the interventions clearly defined? J. Were the outcome
measures clearly defined? K. Were diagnostic tests used in outcome assessment clinically useful? L.
Was the surveillance active and of a clinically appropriate duration?

A. Conceament: Neither Rajan et a. (24) nor Worland et al. (26) report allocation conceal ment
methodology. Therefore, a possible selection bias may exist in these studies. Kramer et d., (25)
however, used sealed envelopes to blind the treatment allocation sequence (Personal communication
with author, June 13, 2005).

B. Intention-to-treat: Rgjan et al. described withdrawals from the study but did not include them in the
analysis. However, there was minimal imbalance in the drop-out/withdrawal rate among groups (3
patients in the treatment group and 1 patient in the control group), and overall, 3% of the total study
population was lost to follow-up. Kramer et a. stated that they completed an intention-to-treat and a
per-protocol analysis. However, case-wise deletion was carried out with no missing data procedures
used. Therefore, the full study sample data was not used in the analysis, and greater than 25% of the
data were not used in the analysis of the WOMAC outcome (Personal communication with study
author, June 13, 2005). Worland et al. did not report any withdrawals after randomization and
therefore their analysisis assumed to be an intention-to-treat analysis.

C. Blinding of outcome assessors: All 3 studies used a blinded assessor to measure the study outcome.
This controls for a detection bias.

D. Baseline comparability: The trestment and control groups were comparable at entry for all 3 studies.
Additionally, Rgjan et a. used baseline ROM values as a covariate in the statistical analysis thereby
adjusting for the potential confounding effect of varying baseline val ues between treatment groups.
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E. Study subject blinding: Blinding was not possiblein any of the 3 studies given the type of
intervention (clinic-based physiotherapy vs. patient self administered exercise).

F. Treatment provider blinding: Rajan et al. and Worland et a. did not report if the physiotherapist who

treated study patients was aware of the study hypothesis and/or whether the patient was indeed

participating in a study. Because of this, a performance bias may have occurred in either study.

Kramer et a. (18;25) reported that the physiotherapist treating patients in the clinic-based treatment

group did not know the patient was in a study. However, it as unclear if the physiotherapist who was

making the home phone calls to the control group knew if the patient wasin a study. Because the
patients in the control groupsin all 3 studies provided their own treatment through self-managed
home exercise, the treatment providers were in part the patients themselves; therefore, blinding wasin
part not possible.

Care programs: Care programs among all 3 studies were considered identical.

Inclusion and exclusion criteria: Rgjan et al. and Kramer et al., but not Worland et al., clearly defined

their inclusion and exclusion criteria.

I. Clearly defined interventions: All 3 studies clearly defined the interventions used in the study.

J. Clearly defined outcome measures: Rgan et a. used ROM as the outcome measure, but the method
used to capture ROM was not clearly defined. Worland et a. reported that all patients were evaluated
using the HSSK system; however, they reported only the flexion ROM and flexion contracture
outcome measures, and neither were adequately described or defined. Kramer et a. adequately
defined the study outcome measures.

K. Clinicaly useful diagnostic tests: Kramer et al. used the WOMAC, which is considered clinically
useful and optimal. However, Rgjan et a. and Worland et a. used ROM, which is considered a
suboptimal outcome measure.

L. Duration of follow-up Study: Kramer et al. and Rajan et a. reported 1-year follow-up data; however,
Worland et al. reported 6-month follow-up data. A 1-year follow-up is considered optimal.

o

Based on the analysis of the quality of the methods, biases and limitations were identified (Table 15).

Table 15: Study Biases and Limitations*

Bias Rajan et al., 2004 (24) Kramer et al., 2003 (25) Worland et al., 1998
(26)

Selection + + +

Performance + + +

Detection - - -

Attrition - ++ -

Other limitations  Results may not be Results may not be Results may not be
generalizable to hip generalizable to hip generalizable to hip
replacement replacement replacement
Clinical usefulness of ROM Clinical usefulness of
guestionable ROM questionable

Short follow-up (6
months)

*No (-) Possible (+) Probable (++) Yes (+++)
Summary of Quality of Methods

All 3 studies suffer from similar biases. All studies are limited in their generaizability to patients having
primary THR surgery. Moreover, the study by Kramer et al. is vulnerable to attrition bias because of the
loss of data due to case-wise deletion of missing values. Only Kramer et a used the WOMAC, considered
the optimal outcome measure.
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Description of Primary Studies
Clinical heterogeneity and variation in outcome measures used precluded synthesis of data among studies.

Therefore, a descriptive report of the results of each study has been completed. Characteristics of each
study can be found in Appendix 2. Study population characteristics are reported in Table 16.

Table 16: Study Population Characteristics

Study N Mean (SD) Age, Years Female, Type of Diagnosis
% Implant/Fixation
Rajan et al., 120 69.0 (9.3) home exercise + 61 Not reported Monoarticular
2004 (24) PT*t 61 arthrosis
68 (10) home exercise only
Kramer et al., 160 68.2 (6.9) home exercise + 59 Not reported Osteoarthrosis
2003 (25) clinic-based PT 55

68.6 (7.8) home exercise +
monitoring phone call

Worland et al., 80 69.1 (7.0) home exercise + 60 Unconstrained Not reported
1998 (26) home-based PT 71 posterior cruciate
71.3 (10) home exercise + retraining condylar
CPM* prosthesis

*PT indicates physiotherapy; CPM, continuous passive motion.
tTAuthor does not state whether PT was administered as home-based or clinic-based treament

Rajan et al., 2004

Rajan et al. (24) did an RCT to determine if there was any benefit to receiving outpatient physiotherapy
by a physiotherapist in addition to a self-administered home exercise program, compared with doing only
a self administered home exercise program, after primary TKR surgery. The authors did not say if the
outpatient physiotherapy was clinic-based or home-based. The study population characteristics are shown
in Table 16.

Patients were randomized to receive either outpatient physiotherapy with a physiotherapist 4 to 6 times, in
addition to practising a home exercise protocol on their own after discharge from the hospital, or to
practising a home exercise program on their own (home-alone group). Patients in both groups were given
ahome exercise protocol to follow after they were discharged. Rgjan et a. measured ROM at baseline
(discharge from hospital), and at 3, 6, and 12 months postoperatively and reported results for 116 of 120
study participants. A blinded assessor was used to measure outcomes. The baseline ROM was included as
acovariate in the statistical analysis. This study was designed with 95% statistical power to detect a
clinically significant difference at P < .05 of 10 degreesin flexion ROM with an estimated standard
deviation of 12 degrees (effect size of 0.8).

The authors did not report length of hospital stay in the acute care setting. The greatest difference in ROM
of the knee between groups was at 6 months postoperatively (home exercise + physiotherapy mean, 97
[SD, 9.0] degrees; home exercise only mean, 93 [SD, 7.9] degrees). This did not achieve statistical
significance (P < .07).

Conclusions
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Rajan et al. concluded that there was no clinically important difference at 1 year in the degrees of flexion
ROM of the kneein patients who received outpatient physiotherapy in addition to practising ahome
exercise program compared with patients practising a home exercise protocol only after TKR surgery.

Kramer et al., 2003

Kramer et a. (25) did an RCT to determine if there was any benefit to receiving outpatient clinic-based
physiotherapy in addition to practising a self administered home exercise program. The study’s
population characteristics are shown in Table 16. Kramer et al. randomized patients to receive either
outpatient clinic-based physiotherapy in addition to a home exercise program or to receive monitoring
phone calls by a physiotherapist in addition to a home exercise program. In the study, the type of
prosthesis, was randomly assigned to the patients aswell.

Patients in the outpatient clinic-based physiotherapy group received 1 hour of physiotherapy twice aweek
beginning the second week postoperatively and continuing up to and including the 12" week.. Those in
the phone call group received a5 to 15 minute phone call from a physiotherapist at least once between the
second week postoperatively and the sixth week postoperatively and then once between weeks 7 and 12.
During the phone call, the physiotherapist asked if the patient was experiencing any problems with
practising the exercises, reminded the patient of how important it isto do the exercises, and provided
advice on wound care, scar treatment, and pain control. Patients in this group were also given a phone
number that they could use to contact the physiotherapist if questions arose.

Patient compliance with the home exercise program was monitored with an exercise log-book.
Compliance was defined as completion of the home exercises at least 90% of the time.

Whilein the hospital all patients received standard physiotherapy twice daily for 20 minutes. After
discharge from the hospital, all patients were given 2 booklets of common home exercises. Patientsin
both groups were asked to practise these exercises 3 times per day for 12 weeks. Patients in the outpatient
clinic-based treatment group completed the common exercises twice daily on the clinic days and 3 times
daily on the non-clinic days.

Kramer et a. measured nine outcome variables including total scores on the Knee Society Clinical Rating
Scale (KSCRS), the WOMAC, and on the SF-36, as well as scores on the pain scale component of the
KSCRS, the WOMAC, and scores on the functional subscale of the WOMAC. Additionally, distance
walked during the 6-minute walk test, the number of stairs climbed and descended in the 30-second stair
test, and active knee flexion ROM were quantified. All nine outcomes were measured before surgery and
at 12 and 52 weeks postoperatively. Sample size was predicated on a effect size of 0.5 for the KSCRS
with an 80% power (Persona communication with study author, June 13, 2005). The level of statistical
significance was adjusted to .01 to minimize the occurrence of an apha (type 1) error due to multiple
comparisons of nine outcome variables.

Patients who had full datasets for the 3 follow-up periods (before surgery, and 12 and 52 weeks after
surgery) were included in the intent-to-treat and per-protocol analysis.

There were 22 patients lost to their assigned group in the home exercise plus monitoring phone call group
and 15 in the home exercise plus outpatient clinic-based treatment group. The mean length of hospital
stay for the home exercise plus outpatient clinic-based therapy group was 5.2 days (SD, 1.7), and for the
home exercise plus monitoring phone call group it was 5.1 days (SD, 1.5; statistical significance not
reported by author). Outcome data were reported graphically by the authors for total KSCRS, WOMAC,
and SF-36 scores, and for the 6-minute walk test, the 30-second stair climb, and knee flexion ROM.
Therefore, absolute group mean data values are not available.

Physiotherapy Rehabilitation - Ontario Health Technology Assessment Series 2005; Vol. 5, No. 8 29




The mean number of physiotherapist phone calls to the home exercise only group was 5 (SD, 4) during
thefirst 11 weeks. Regardless of treatment group, the scores on all 9-outcome variables before surgery,
and at 12 and 52 weeks after surgery, were statistically significantly different (P < .01), with the
exception of the pain scores measured using the KSCRS at 12 and 52 weeks postoperatively. Surgeon- or
prostheses-related effects did not reach statistical significance for any of the 9-outcome variables.

During the monitoring phone calls, the physiotherapist identified 6 patients in the home-exercise plus
monitoring phone call group who had potentially major medical complications including unresolved
swelling, infection, and deep vein thrombosis. Twelve patients in the home exercise plus phone calls
group, and 6 patients in the home exercise plus clinic-based physiotherapy group, were lost to follow-up
because of medical issues related to the surgically treated knee (2 in the clinic-based group, 6 in the phone
call group) and other medical issues (4 in the clinic-based group and 6 in the phone call group). (See
Tables17 and 18.)

Table 17: Patients With Complications

Complication Home Exercise + Home Exercise +
Clinic-Based PT* Monitoring Phone Calls
Medical issues related to knee with replaced joint 2 6
Other medical issues 4 6

*PT indicates physiotherapy.

Table 18: Fisher’s Exact Test of Patients With Complications*

Complication Home exercise + physiotherapy Home exercise only
Yes 6 12
No 74 68
Number of patients 80 80

*Fisher’s exact test = not significant. (Statistical analysis done by Medical Advisory Secretariat.)

Conclusions

Kramer et a. concluded that patients who practise a home exercise program on their own and who receive
monitoring phone calls from a physiotherapist have similar physical functioning at 1 year after surgery to
those who practise a home exercise program on their own and receive clinic-based physiotherapy.

Worland et al., 1998

Worland et al. (26) did an RCT to determine if there was any benefit to receiving home-based
physiotherapy in addition to doing a self-administered home exercise program, compared with using
continuous passive motion (CPM) therapy at home and practising a self-administered home exercise
program, after primary TKR surgery. A CPM device is a motorized apparatus that passively moves ajoint
through a specific ROM.(27) The study’ s population characteristics are shown in Table 16. Patients were
randomized to receive either home-based physiotherapy 1 hour 3 times per week for 2 weeks or self-
administered CPM therapy for 3 hours daily for 10 days.

Both groups were instructed to continue practising exercises on their own at home. Worland et al.
reported measuring knee flexion ROM, flexion contracture, and the HSSK score before surgery and at 2
weeks, 3 months, and 6 months after surgery. This study was designed with an 80% power to detect a
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difference of at least 4.2 degreesin knee flexion and at least 0.7 degrees in flexion contraction.

The mean length of hospital stay was 3.5 days (across all patients). No standard deviation was reported.
The HSSK score and knee flexion ROM did not differ between treatment groups preoperatively or at 2
weeks, 6 weeks, or 6 months postoperatively. There was a statistically significant differencein flexion
contracture in the control group (CPM plus home exercises) compared with the treatment group (home-
based physiotherapy plus home exercises) at 2 weeks postoperatively (CPM plus home exercises, 4.2
[SD, 5.4 degrees] vs. home-based physiotherapy plus home exercises, 2.1 [SD, 3.3 degrees; P < .047]).
Thisdid not differ preoperatively, or at 6 weeks or 6 months postoperatively. Of note, Worland et al. did
7 statistical tests with no adjustment in the level of significance for multiple testing. Compliance with the
home exercise program was high, with 2 patients in the CPM plus home-based exercise group and 1
patient in the home-based physiotherapy plus home exercise group considered to be noncompliant.

Conclusions

Worland et al. concluded that CPM in addition to practising a home exercise program is an adequate
rehabilitation alternative associated with lower costs and no differencein physical functioning outcomes
compared with receiving home-based physiotherapy and practising a home exercise program.

Summary and Overall Quality of Evidence

Three studies testing the effect of outpatient home-based or clinic based physiotherapy in addition to a
self-administered home exercise program, compared with a self-administered exercise program only or in
addition to using another therapy (phone calls or CPM), on postoperative physical functioning after
primary TKR surgery were reviewed. The combined number of patientsin these studiesis 360. Rgjan et
a. (24) and Worland et al. (26) reported no difference in change from baseline in flexion ROM between
those patients receiving outpatient or home-based physiotherapy and doing a home exercise program
compared with patients who practised a home exercise program only with or without CPM. Kramer et al.
(25) reported no difference in WOMAC scores between patients receiving clinic-based physiotherapy and
practising a home exercise program and those who received monitoring phone calls and did a home
exercise program after TKR surgery.

Negative results might be attributable to atype |1 statistical error that is often due to failure to complete a
sample size calculation a priori. However, all 3 studies did this sample size calculation a priori. Rajan et
a. and Worland et a. used the difference in degrees of flexion ROM between study groups, and Kramer
et a. used the difference in KSCRS. Rgjan et a. estimated a 10-degree difference in flexion ROM
between groups. However, the greatest difference measured after adjusting for baseline flexion ROM
values was 2.8 (95% Cl, -0.19-5.8) at 6 months. Likewise, Worland et al. found a mean difference
between groups of 4.2 degreesin flexion ROM, but the largest difference measured at 2 weeks after
surgery was 2.1 (95% Cl, -3.02-7.22). Both studies had few dropouts. Therefore, the negative results of
both studies are likely valid. Kramer et al. estimated an effect size of 0.5 between study groups on the

K SCRS. However, no more than 76% of the data were used in the statistical analysis. Therefore, atypell
error is possible.

A GRADE quality of evidence profileis shown in Tables 19 and 19a. The overall quality of the RCT
evidence for the outcome of physical functioning measured by the WOMAC islow to moderate; however,
these results are not generalizable to patients undergoing THR surgery. The overdl quality of the RCTs
for the outcome physical functioning measured by ROM islow. WOMAC, not ROM, isthe optimal
outcome measure.

Therefore, there is low-to-moderate quality evidence from 1 large RCT that there is no advantage to
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receiving clinic-based physiotherapy in addition to practising a home exercise routine, compared with
receiving monitoring phone calls from a physiotherapist and practising a home exercise program, on
physical functioning at 1 year after TKR surgery.

Table 19: GRADE Profile

For the question: Should primary total knee replacement patients receive outpatient

physiotherapy (clinic or home-based) in addition to practising home exercises after hospital discharge?

Quality Assessment

Summary of Findings

No. of Subjects Effect
Com- Design Quiality Consistency Directness Other PT + Home Relative Quality Outcome
parison modifying home exercise  (95%Cl)
(study) factors exer- only
cise
Physical Functioning (measured as range of motion )
RCT Possible Consistent Major None 109 97 Notdone  ®®QO Critical
(Rajan et selection results uncertainty* due to
al. (24) bias as clinical
and conceal- hetero-
Worland ment not geneity
et al. reported
(26)) but study
not down-
graded
Quality High High High Low (-2) Low
GRADE
*Uncertainty raised around directness of ROM as an outcome measure. Therefore, GRADE level decreased 2 levels.
Table 19a: GRADE Profile
For the question: Should primary total knee replacement patients receive outpatient (clinic -based)
physiotherapy in addition to practising home exercises after discharge from an acute care hospital
setting?
Quality Assessment Summary of Findings
No. of Subjects Effect
Com- Design Quiality Consistency Directness Other PT+ Phone Relative Quality Outcome
parison modifying home call (95%ClI)
(study) factors ex- +Home
ercise exercise
Physical Functioning (measured by WOMAC )
RCT Serious 1 study None None 80 80 @00 Critical
(Kramer limitations
etal. (-Divery Glelele)
(25)) serious (-
2)*
Quality High Low to Low to Low to Low to Low to
GRADE moderate moderate moderate moderate moderate
*Probable attrition bias rated serious to very serious limitation.
Medical Advisory Secretariat question 3: What is the effect of a preoperative exercise program on
functional recovery after primary TKR or THR?
Table 20: Systematic Reviews and Primary Studies
Study Methods Population
Ackerman et al., 2004 (28) Systematic review Knee and hip
Lucas, 2004 (12) Systematic review Knee
Beaupre et al., 2004 (29) RCT* Knee
32
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D’Lima, 1996 (14) RCT Knee

Rodgers et al., 1998 (14;30) RCT Knee
Gilbey et al., 2003 (14;31) RCT Hip
Gocen et al., 2004 (14;32) RCT Hip

*RCT indicates randomized controlled trial.
Ackerman et al. 2004

The purpose of the systematic review by Ackerman et al. 2004 (28) was to review the literature on
preoperative physiotherapy for patients waiting for lower limb joint replacement surgery.

Inclusion criteriac RCT; full paper, English-language, study evaluates postoperative outcomes.
Exclusion criteria: any study not reported in afull paper.

Methods criteria: the quality of the included studies was assessed using the PEDro Scale.

Search Strategy: MEDLINE, CINAHL, ISI Web of Science, PEDro. All databases were searched up
to 2003.

VVYVYY

Theresults are shown in Table 21.

Table 21: Studies in Systematic Review by Ackerman et al. (28)

Study Population Study Included in the MAS*
Systematic Review?

Weidenheilm, Unicompartmental knee replacement No

1993

D’Lima, 1996 Total knee replacement Yes

Rodgers, 1998 Total knee replacement Yes

Wang, 2002 Total hip replacement Yes

Gilbey, 2003 Total hip replacement Yes

*MAS indicates Medical Advisory Secretariat.
Conclusions

Ackerman et a. concluded that preoperative physiotherapy is not effective in improving functional
recovery and pain after TKR surgery and any effects after THR surgery cannot be adequately determined.

Four of the 5 studies included in the systematic review by Ackerman et a. are reviewed and described in
the Medical Advisory Secretariat’s systematic review. The study by Weidenheilm et al. (28) did not meet
theinclusion criteriafor the review.

L ucas 2004

The purpose of the review by Lucas 2004 (12) was to determine the effectiveness of a preoperative
physical therapy program for adults with OA undergoing a primary TKR.

Inclusion Criteria: adults 55 year of age or older with OA; undergoing primary TKR including
unicondylar knee replacement; studies using a validated measurement scale.

» Exclusion criterion: rheumatoid arthritis.
» Methods criteria: the quality of the studies was assessed, but no formal assessment tool was used.
» Search gtrategy: Cochrane database, PEDro, MEDLINE, CINAHL, EMBASE, were searched. Author
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stated no search date criteria. The results are shown in Table 22.

Table 22: Studies in the Systematic Review by Lucas (12)

Study Population Study Included in the MAS*
systematic review?

Weidenheilm et al., 1993 Unicompartmental knee No
replacement
D’Lima et al., 1996 Total knee replacement Yes

*MAS indicates Medical Advisory Secretariat.

Conclusions

L ucas concluded that there is not enough evidence to determine the benefit of preoperative physiotherapy
on functional recovery after TKR. Of the studies Lucas reviewed, only that by D’Limaet al. (14) is
included in the Medical Advisory Secretariat’s systematic review that follows.

Since the publication of the systematic reviews by Ackerman et a. (28) and Lucas (12), 2 more RCTs, 1
each for total knee and hip replacement surgery, have been added to the literature and are examined in the

Medical Advisory Secretariat’s systematic review that follows. The literature on preoperative exerciseis
examined separately for TKR and THR surgery.

Summary of Medical Advisory Secretariat Review

Medical Advisory Secretariat question 3A: What isthe effect of a preoperative exercise program on
functional recovery after primary TKR surgery?

Table 23: Primary Studies

Study Type of Study N
Beaupre et al., 2004 (29) RCT* 131
Rodgers et al., 1998 (30) RCT 23
D’Lima et al., 1996 (14) RCT 30

*RCT indicates randomized controlled trial.

To ascertain the quality of the methods, each study was assessed using the Cochrane Muscul oskel etal
Injuries Group Methodological Assessment tool (Appendix 4). Scores for each of the 12 criteriaare
reported in Table 24, after which a descriptive report for each criterion is provided.

Table 24: Primary Studies

Studies Criteria*
A B C D E F G H I J K L
Beaupre et al., 2004 2 1 2 2 0 0 2 1 2 2 2 2
(29)
Rodgers et al., 1998 0 1 0 2 0 0 0 2 2 2 1 1
(30)
D'Lima et al., 1996 1 2 0 2 0 0 2 2 2 2 1 1
(14)

*All criteria are scored from 0 to 2. See Appendix 4 for the definition of each score for each criterion.

A. Was the assigned treatment adequately concealed prior to allocation? B. Were withdrawals
adequately described and included in the analysis (intention-to-treat)? C. Were the outcome assessors
blinded to treatment status? D. Were the treatment and control group comparable at entry? E. Were the
participants blind to assignment status after allocation? F. Were the treatment providers blind to
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assignment status? G. Were care programs, other than the trial options, identical? H. Were the inclusion

and exclusion criteria clearly defined? I. Were the interventions clearly defined? J. Were the outcome
measures clearly defined? K. Were diagnostic tests used in outcome assessment clinically useful? L.

Was the surveillance active and of a clinically appropriate duration?

A.

Conceament: Beaupre et a. (29) reported adequate conceal ment of the treatment allocation by using
consecutively numbered opague envel opes. However, Rodgers et a. (30) assigned treatment based on
geographic location; patients living outside the local hospital area were assigned to the control (no
preoperative exercise) group. D’Limaet a. (14) did not report treatment all ocation methodol ogy.
Intention-to-treat: Beaupre et al. and Rodgers et a. described study subject withdrawals, but did not
do an intention-to-treat analysis. Beaupre et a. reported that 14 subjects from the preoperative
exercise group (treatment) and 8 from the no preoperative exercise group (control) withdrew.
Rodgers et al. reported that 2 patientsin the preoperative exercise group (treatment) withdrew, as did
1 patient in the no preoperative exercise group (control); however, withdrawals were not included in
the analysis. D’ Lima reported no dropouts; therefore an intention-to-treat analysis was completed.
Blinding of outcome assessors: Beaupre et al. reported using an outcome assessor who was blinded to
the treatment alocation. However, neither Rodgers et a. nor D’ Limaet al. reported assessor blinding.
Baseline comparability of treatment groups: There was good comparability across groups.

Study subject blinding: Blinding of the study subjects to the treatment allocation was not feasible in
any of the 3 studies given the type of intervention (preoperative exercise).

Treatment provider blinding: None of the studies reported if the treatment providers were blinded to
the patient’ s treatment allocation.

Care programs. Beaupre et al. and D’ Lima et al. described identical care programs for the treatment
and control groups other than the study intervention. However, in the study by Rodgerset d., 2
methodol ogical issues may have lead to important differencesin the care program between treatment
groups. First, the senior author of the study determined which study subjects would receive
physiotherapy after discharge from the hospital. It is unknown if the senior author was blinded to the
study treatment allocation. If not, this raises an issue of potential biasin treatment care programs
between groups. Second, depending on the patient’s progress and living conditions, they were either
discharged home with instructions to practise a home physical therapy program or transferred to a
rehabilitation hospital for supervised physical and occupational therapy. It islikely there were
differences between the home and inpatient rehabilitation programs.

. Inclusion and exclusion criteria: Rodgers et a. and D’ Lima et al. adequately reported inclusion and

exclusion criteria. Beaupre et a. did not explicitly report any exclusion criteria.
Clearly defined interventions: All studies clearly defined the study treatment interventions.
Clearly defined outcome measures: All 3 studies clearly defined the outcome measures used.

. Were diagnostic test used clinically useful: Beaupre et a. used the WOMAC, whereas Rodgers et al.

and D’'Limaet a. used the HSSK scale (Table 27). Of these, the WOMAC is considered the clinically
optimal outcome measure.

Duration of follow-up: Beaupre et a. reported 1-year follow-up data. However, Rodgers et a. and
D’Limaet al. reported results for 6- and 3-month follow-up periods respectively. A 1-year follow-up
is considered optimal.

Given the above methods assessment, biases and limitations were identified (Table 25).

Table 25: Study Biases and Limitations*

Beaupre et al., 2004 Rodgers et al., 1998 D’Lima et al., 1996 (14)
(29) (30)
— +++ ++
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+ ++ ++
- + ++
+ _ _
*No (-) Possible (+) Probable (++) Yes (+++)

The RCT completed by Beaupre et a. had the fewest biases or limitations compared with that completed
by either Rodgerset a. or D'Limaet al.

It was not possible to synthesize the results from the primary studies listed in Table 24 because of the
different parameters reported for similar outcome measures. For example, both D’Lima et al. and Rodgers
et a. used the HSSK scale to measure functional recovery after surgery. D’Limaet al. reported the mean
and range scores; however, it isunclear if Rodgers et a. reported mean or median scores.

In another example, Beaupre et a. and D’ Lima et al. reported the means and standard deviations for
WOMAC scores and HSSK scores, respectively. However, Beaupre et a. reported only the scores for the
physical functioning subscale of the WOMAC, while D’ Limaet a. reported the total score for the HSSK.
Because the HSSK total scoreincludes other criteria besides physical functioning, such as pain and ROM,
the data were not suitable for meta-analysis. Regarding ROM, both Beaupre et a. and D’Limacet al.
reported knee flexion ROM. However, Beaupre et a. reported the means and standard deviations,
whereas D’ Lima et al. report the means and ranges. Therefore, these data cannot be synthesized. Because
of this, a descriptive report of the results of each study has been completed.

Characteristics of each study can be found in Appendix 2. Study population characteristics, treatment
interventions, and outcome measures are shown in tables 25, 26, and 27, respectively.
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Table 25: Study Populations*

Study N Mean (SD) Age, Female, % Mean Body Type of Implant/ Diagnosis
Years Mass Index Implant
Fixation
Beaupre et 131 67 (7) treatment 60% treatment 32 (SD, 6) Posterior cruciate Non-
al., 2004 67 (6) control 50% control treatment retaining inflammatory
(29) 31 (SD, 5) prosthesis/+ arthritis.
control Cemented§
Rodgers et 23 70, range, 63-98 60% treatment Not reported Posterior stabilized  Osteoarthritis
al., 1998 treatment 50% control total knee
(30) implant/cemented
65, range, 50-83
control
D’Lima et 30 71.6 (6.6) CVTt 20% CVt Not reported  Press fit Condylar Osteoarthritis
al., 1996 68.5 (4.6) PTT 70% PTt total knee system/  Rheumatoid
(14) 69.5 (6.5) control 50% control type of fixation not  arthritis

reported

*Treatment = preoperative exercise; control= no preoperative exercise.
TCV indicates cardiovascular training; PT, physiotherapy.

$86% in treatment group and 85% in control group.

8§58% cemented in treatment group, and 53% cemented in control group.

Table 26: Study Treatments

Study Treatment Control Co-interventions
Beaupre et al., | A standardized educational Regular activities before Both groups received the standard
2004 (29) program + an exercise program. | surgery. None of the control postoperative mobilization routine

The exercise program was
designed to improve knee
mobility and strength using
simple exercises similar to
those practised in the
postoperative period.

Frequency of treatment: 3 times
per week for 4 weeks.

subjects attended a formal
exercise program before
surgery but some subjects
reported performing home
exercises using exercises
learned in previous
physiotherapy sessions.

used at the hospital after surgery.

Rodgers et al.,

A preoperative exercise

Control subjects followed the

Both groups received preoperative

1998 (30) program tailored to the subject’'s | usual preoperative care (no physical therapy instruction in the
baseline capacity. Subjects preoperative exercise). usual postoperative exercises
were re-evaluated and protocol. All patients received the
advanced in the program after 3 same post postoperative exercises
weeks. including:
Exercises included: Ankle pumps, quadriceps sets,
Stretching and warm ups, heel straight leg raises, short arc quads,
slides, isometric quadriceps heel slides, assisted flexion, calf
sets, straight leg raises, short stretching, hamstring stretching, hip
arc quadriceps sets, standing abduction, hip adduction.
squats, step-ups, bicycling.

Gait training with weight bearing as

Frequency of treatment: 3 times tolerated beginning on the first
per week for 6 weeks. The postoperative day was also done.
duration of each treatment was
not reported.

D’'Lima et al., A private physiotherapy-training | There were 2 control groups. None

1996 (14) program was administered to Group 1 met with a

strengthen the upper and lower
limbs and improve the knee

physiotherapist preoperatively
for 45 minutes and was given
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Study

Treatment

Control

Co-interventions

ROM. The program included
calf, hamstrings, and
quadriceps muscle stretching,

Isometric and isotonic
strengthening exercises for the
triceps sural, quadricep and
hamstrings, hip flexors, hip
extensors, hip abductors,
shoulder flexors, shoulder
abductors, and triceps brachii.
Weight lifting was used as
tolerated.

Frequency of treatment
program: 45 minutes, 3 times
per week for 6 weeks.

printed material describing
the postoperative exercise
regimen.

Group 2 participated in 45-
minute cardiovascular
conditioning training sessions,
3 times per week for 6 weeks.

12 of these sessions included
arm and cycle ergometry,
light stretching, muscle
toning, and aerobic activity.

6 sessions included aquatic
exercises.

Table 27: Study Outcome Measures

2004 (29)

quadriceps strength,
hamstring strength,
and Health Services
Utilization

Study Physical Functioning Pain Global Quality of Life Length of Follow-up
Assessment
Beaupre et al., WOMAC, knee ROM, WOMAC Not assessed | SF-36 Baseline,

preoperatively, then
postoperatively at 3
months, 6 months and
1 yeart

Rodgers et al.,

HSSK,* knee ROM,

Not assessed | Not assessed | Not assessed

Baseline,

and the Quality of
Well-Being Instrument

Impact
Measurement
Scale

1998 (30) Isokinetic flexion and preoperatively, then
extension, and walking postoperatively at 6
speed (normal and weeks and 3 monthst
tandem gait)

D'Lima et al., HSSK, Arthritis Impact | Not assessed | Not assessed | Quality of Well 6 weeks

1996 (14) Measurement Scale being and Arthritis | preoperatively, 1 week

preoperatively, then
postoperatively at 3
weeks, 12 weeks, 24

weeks and 48 weeks

*Assessed at baseline and 3 months only
T Both treatment and control groups were assessed 6 weeks before surgery.
1 Baseline score completed in treatment group at 6 weeks before surgery.

Beaupreet al. 2004

Beaupre et a. (29) did an RCT to determine the effectiveness of a preoperative exercise and education
program on functional outcomes, health-related quality of life, health service utilization, and health
system costs after TKR surgery. Table 25 describes the study population characteristics, Table 26 the
study treatment interventions, and Table 27 the outcome measures and assessment periods used by
Beaupre et a. (29) Patients scheduled for primary TKR surgery were randomized to participate in either a
preoperative education and exercise program (treatment) or receive the usual preoperative care (contral),
which did not include aformal exercise program or educational program. Study sample size was
predicated on detecting a 10-point difference in WOMA C scores between groups with a power of 0.80
and a 2-tailed alphatest of .05.

Fifty-one patients were evaluated in the treatment group, and 58 patients were in the control group.
Results for pain, stiffness, and physical functioning measured using the WOMAC subscales are shown in
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Tables 28 to 30. Basdline scores for pain, stiffness, and physical functioning were not statistically
different between groups. There was no statistically significant difference in the baseline scores for pain,
stiffness, and physical functioning and scores immediately before surgery in the 51 patients participating
in the preoperative exercise program. While pain, stiffness, and physical functioning scores improved
significantly in both groups over time (P = .00) (Tables 28 to 30), neither group improved significantly
more than the other (interaction effect for pain, P = .4; interaction effect for stiffness, P = .55; interaction
effect for physical functioning, P = .83).

Table 28: WOMAC Pain Subscale Scores*

Time Treatment (Preoperative Control (No Preoperative Exercise)
Exercise) Mean (SD)
Mean (SD)
Baseline 50 (16) 50 (19)
Immediately preoperatively 48 (13) 49 (17)
3 months postoperatively 74 (18) 73 (14)
6 months postoperatively 80 (15) 75 (15)
1 year postoperatively 82 (13) 80 (16)

*Scored from 0 to 100. A score of 100 indicates no pain.

Table 29: WOMAC Stiffness Subscale Scores*

Time Treatment (Preoperative Control (No Preoperative Exercise)
Exercise) Mean (SD) Mean (SD)
Baseline 46 (16) 44 (22)
Immediately preoperatively 45 (19) 44 (18)
3 months postoperatively 62 (17) 61 (18)
6 months postoperatively 82 (13) 80 (16)
1 year postoperatively 67 (18) 71 (21)

* Scored from 0 to 100. A score of 100 indicates no stiffness.

Table 30: WOMAC Physical Functioning Subscale Scores*

Time Treatment (Preoperative Control (No Preoperative Exercise)
Exercise) Mean (SD) Mean (SD)
Baseline 51 (18) 50 (17)
Immediately preoperatively 50 (14) 51 (17)
3 months postoperatively 75 (15) 75 (15)
6 months postoperatively 78 (15) 74 (15)
1 year postoperatively 77 (14) 77 (16)

* Scored from 0 to 100. A score of 100 indicates no dysfunction.

There were no significant differences between groups on any of the 8 dimensions of the SF-36 general
health questionnaire.

There were no significant differencesin either group in ROM of the knee, quadriceps strength or
hamstring strength scores (interaction effect ROM, P = .13; interaction effect quadriceps strength, P =
.24; interaction effect hamstring strength, P = .78)

Regarding hospital health service utilization, there were no significant differences between groupsin the
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average acute care hospital length of stay, length of stay in an inpatient rehabilitation hospital,
readmission length of stay, or health care costs after discharge from the acute care hospital setting.
When total length of stay (acute care plusinpatient rehabilitation care) was analyzed, subjectsin the
treatment group stayed an average of 1.5 days|lessin the health care system than did subjectsin the
control group. However, the author acknowledges that this did not reach statistical significance because
the study was underpowered to detect this difference. Although more patients in the control group (31
people) were sent to an inpatient rehabilitation facility compared with the treatment group (23 people),
thiswas also not statistically different (P = .66). The length of stay in the inpatient rehabilitation setting
was the same regardl ess to which treatment group the patient was assigned. Complications did not differ
significantly between treatment groups (Table 31).

Table 31: Complications Between Groups

Complication Treatment Group Control Group
Pulmonary embolism
Deep vein thrombosis
Superficial infection

Hospital readmission for
manipulation for poor ROM
Deep infection requiring 1 0
reoperation to remove the artificial

joint and reinsert a new one

(exchange arthroplasty)

NINIWIN
RPWIOIN

Conclusions

Beaupre et a. concluded that there were no significant changes in functional recovery or health-related
quality of life during the first year after primary TKR surgery in patients that were treated with an
exercise program 4 weeks before surgery compared with patients that were not. However, possible
differences between groups that may have occurred earlier than 3 months after surgery were missed
because theinitial postoperative outcome assessment was taken no earlier than 3 months after surgery.

Rodgerset al., 1998

Rodgers et a. (30) did an RCT to determine the efficacy of preoperative physical therapy for patients
scheduled for TKR surgery. Table 25 describes the study population characteristics, Table 26 the
interventions, and Table 27 the outcome measures and assessment periods. Based on their geographic
location, patients were assigned either to atreatment group, which participated in a preoperative exercise
program, or to acontrol group that did not participate in a preoperative exercise program. Patients that
lived closer to the hospital were enrolled in the treatment group.

Results showed the scores on the HSSK rating scale did not differ significantly in the preoperative
exercise (treatment) group (n = 10) compared with the control group (n= 10) at 3 months (Table 32).
Extension and flexion ROM, thigh circumference, the 10-meter walking test for both normal and tandem
gait, and the cross-sectional muscle area of the thigh did not change significantly in either treatment or
control groups from baseline to 3 months after surgery. There were no significantly different changesin
isokinetic flexion or extension from baseline to 3 months after surgery in either treatment group. While
the author reports improvements in isokinetic peak torque data at specific periods for both groups, these
results were obtained by completing 18 multiple paired t-tests without adjustment in the level of statistical
significance. Therefore, these results are likely due to atype 1 statistical error (chance).
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The length of stay in the acute care hospital setting averaged 6 days (range, 3-12 days) for the treatment
group and 5 days (range, 3-9 days) for the control group. Six patientsin the treatment group and 4
patients in the control group needed to be discharged to an inpatient rehabilitation service. When the total
length of stay, including days in the acute care setting and days in the inpatient rehabilitation care setting,
were combined, the total length of stay did not differ significantly between groups. The treatment group
had atotal mean length of stay of 8 days; the control group, 7 days (standard deviations not reported).
Complications did not differ between groups. No patientsin either group devel oped deep vein thrombosis
or required knee manipulation for poor ROM.

Table 32: Hospital for Special Surgery knee Scale Scores*

Time Treatment Group Control Group
Baseline 60 (range, 44-79) Not done
Immediately preoperatively Not done 54 (range, 40-67)
3 months postoperatively 87 (range 79-95) 85 (range, 68-97)

*The author did not indicate if the data are means or medians.

Conclusions

The authors concluded that preoperative physical therapy 6 weeks before surgery does not have a
significant effect on physical functioning at 3 months after TKR surgery.

D'Limaet al., 1996

D’'Limaet al. (14) did an RCT to determine the effects of preoperative exercise, general cardiovascular
conditioning, or no preoperative exercise on patients having primary TKR surgery. Table 25 describes the
study population characteristics, Table 26 the study treatment interventions, and Table 27 the outcome
measures. Patients were randomized to participatein 1 of 3 groups beginning 6 weeks before surgery:
preoperative exercise (treatment group, n = 10), cardiovascular training (control group 1, n = 10), or no
preoperative exercise (control group 2, n = 10).

The scores on the HSSK rating scale, the Arthritis Impact Measurement Scale and the Quality of Well
Being did not differ significantly in the preoperative exercise group (treatment) compared with either
control groups. Patients receiving preoperative exercise showed a minor but non-statistically significant
decrease in HSSK pain scores from pretreatment to immediately before surgery. Patients receiving either
preoperative exercise or no preoperative exercise had adecreasein their total physical function before
surgery as measured by the HSSK physical function subscale, but this was not statistically significant.

Conclusions

D’Limaet al. concluded that the study results failed to support an effect of preoperative exercise
beginning 6 weeks before surgery on physical functioning after surgery.

Summary and Overall Quality of Evidence

Three studies testing the effect of preoperative exercise on postoperative outcomes after primary TKR
surgery were reviewed. The combined number of patientsincluded in these studiesis 184. Beaupre et al.
assessed the benefits of a preoperative education and exercise program commencing 4 weeks before total
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knee replacement surgery, whereas Rodgers et al. and D’Limaet a. evaluated the benefit of an exercise
program 6 weeks before surgery. All 3 studies report negative findings with regard to the effectiveness of
preoperative exercise to improve physical functioning after TKR surgery. However, Beaupre et al. and
D’'Limaet al. failed to show an effect of the preoperative exercise program before surgery in those
patients receiving preoperative exercise. Rodgers et a. did not measure the HSSK score immediately
before surgery in the preoperative exercise treatment group; therefore they could not document an eff ect
of the preoperative exercise program before surgery. Regarding health services utilization, both Beaupre
et d. and Rodgers et d. did not find significant differencesin either the length of the acute care hospital
stay or the inpatient rehabilitation care setting. D’ Lima et a. did not measure this outcome.

These results must be interpreted within the limitations and the biases of each study. Negative results do
not unconditionally support alack of treatment effect but may be attributed to atype |1 statistical error.
However, if an adequate sample size is used, a negative finding can be attributed to atrue result. Beaupre
et a. determined a sample size a priori to detect a mean change in the WOMAC physical function score
of 10 points with a standard deviation of 18 at a power of 80%. Likewise, D'Limaet a. a'so completed a
sample size a priori, which was predicated on a 10-point difference in the postoperative HSSK rating
scores between groups and a reduction in the duration of hospital stay by at least 1 day at a power of 80%.
Both studies reported no statistically significant difference in these outcomes. However, given the total
sample size of 30 (10/group), D’Limaet al. would need an effect size greater than 1 to detect a difference
between 2 group means. As D’ Lima does not report the estimated standard deviation used to approximate
the sample size, it is unknown whether atotal sample size of 30 (10/group) was adequate for a power of
80%. Therefore, the negative findings reported by D’ Lima et al. may represent atype |l error.

Failure to document an effect of the preoperative exercise program before surgery in al 3 studies
guestions the adequacy of the preoperative exercise intervention. An inadequate preoperative exercise
program may include deficienciesin the type of exercise practised or the timing or duration of the
exercise program before surgery. Inadequacy of the preoperative exercise program possibly accounts for
the lack of treatment effect after surgery. No inference can be made from these study results asto the
effectiveness of a preoperative exercise program beginning greater than 6 weeks before surgery or one
that includes a different exercise regimen.

A GRADE quality of evidence profileis shown in Tables 33, 33a, and 33b for the outcome of physical
functioning. The overall quality of evidence is moderate when using the WOMAC to evaluate the
effectiveness of a preoperative exercise program beginning 4 weeks before surgery. The overall quality of
evidenceislow to very low when using aHSSK scale or flexion ROM, respectively, to evaluate the
effectiveness of a preoperative exercise program beginning 6 weeks before surgery. Both the HSSK and
ROM outcome measures are considered suboptimal outcome measures.

Therefore there is moderate evidence to support the lack of effectiveness of an exercise program
beginning 4 weeks before TKR surgery on postoperative physical functioning.
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Table 33: GRADE Profile

For question: Should patients be treated with preoperative exercise before TKR surgery?

Quality Assessment

Summary of Findings

No. of Subjects Effect
Compari-  Design Quality Consistency Directness Other Preop No Preop  Relative Quality Qutcome
son modifying  exercise  exercise (95% ClI)
(Study) factors
Physical Functioning (measured by WOMAC)
(Beaupre RCT Serious 1 study None None 51 58 Not done  @®®O Critical
etal Limitation*
(29))
Quality High Moderate Moderate Moderate Moderate Moderate
GRADE (1)
*No intention-to-treat analysis
Table 33a: GRADE Profile
For question: Should patients be treated with a preoperative exercise program before TKR surgery?
Quality Assessment Summary of Findings
No. of Subjects Effect
Com- Design Quality Consistency Directness Other Preop No Pre- Relative Quality Qutcome
parison modifying  exercise op (95% CI)
(Studies) factors exercise
Physical Functioning (measured by HSSK)
(Rodgers RCT Serious None Some un- None 20 20 Not @00 Critical
etal. and limitation* certaintyt possible
D’Lima et to
al.) calculate
Quality High Moderate Moderate Low Low Low
GRADE
* No treatment allocation concealment or a priori sample size calculation (Rodgers et al. (30)).
THSSK is sub optimal outcome measure for physical function
Table 33b: GRADE Profile
For question: Should patients be treated with a preoperative exercise program before TKR surgery?
Quality Assessment Summary of Findings
No. of Subjects Effect
Compari-  Design Quality Consistency Directness Other Preop No Relative Quality Qutcome
son modifying exercis Preop (95%Cl)
(Studies) factors e exercise
Physical Functioning (measured by ROM)
Preop RCT Serious None Major un- None 61