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ABSTRACT 1 
 2 
Aims 3 
The aim of this study was to determine the effectiveness of home-based prehabilitation on pre and postoperative 4 
outcomes in participants awaiting total knee (TKA) and hip arthroplasty (THA). 5 
 6 
Methods 7 
A systematic review with meta-analysis of randomised controlled trials (RCTs) of prehabilitation interventions for TKA and 8 
THA. MEDLINE, CINAHL, ProQuest, Pubmed, Cochrane Library and Google Scholar databases were searched from 9 
inception to October 2022. Evidence was assessed by the PEDro scale and the Cochrane risk-of-bias (ROB2) tool.  10 
 11 
Results 12 
Twenty-two RCTs (1601 participants) were identified with good overall quality and low risk of bias. Prehabilitation 13 
significantly improved pain prior to TKA (mean difference (MD) -1.02: p = 0.00), with non-significant improvements for 14 
function before (MD -0.48; p = 0.06) and after TKA (MD -0.69, p = 0.25). Small preoperative improvements were observed 15 
for pain (MD -0.02; p = 0.87) and function (MD-0.18; p = 0.16) prior to THA but no post THA effect was found for pain (MD 16 
0.19; p = 0.44) and function (MD 0.14; p= 0.68). A trend favouring usual care for improving quality of life (QoL) prior to 17 
TKA (MD 0.61; p = 0.34), but no effect on QoL prior (MD 0.03; p = 0.87) or post THA (MD -0.05; p = 0.83) was found. 18 
Prehabilitation significantly reduced hospital length of stay (LOS) for TKA (MD -0.43 days; p < 0.00) but not for THA (MD, 19 
-0.24; p = 0.12). Compliance was only reported in 11 studies and was excellent with a mean value of 90.5%. 20 
 21 
Conclusions 22 
Prehabilitation interventions improve pain and function prior TKA and THA, and reduce hospital LOS, though it is unclear 23 
if these effects enhance outcomes postoperatively.  24 
 25 
 26 
 27 
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Prehabilitation; exercise; hip; knee; arthroplasty; home-based; 29 
 30 
 31 
 32 
TAKE HOME MESSAGE 33 
 34 
Home-based prehabilitation prior to arthroplasty may improve pain and function before surgery which can lead to 35 
reduced hospital LOS. 36 
 37 
These conclusions are based on short hospital waiting times and it may be, in the current climate of prolonged waiting 38 
times before surgery, that prehabilitation has an important role in maintaining patient function. 39 
 40 
  41 



 

 

INTRODUCTION 1 
 2 
Patients awaiting joint arthroplasty suffer considerable pain and functional disability 1 and prolonged waiting times 3 
contribute to poorer quality of life (QoL) 2. A recent study assessing the QoL of patients with osteoarthritis suggested that 4 
22% and 45% of patients awaiting TKA and THA respectively are in a health state “worse than death” 3. Although specific 5 
comorbidities contribute to this, pain and functional limitations appear to be key determinants 4. Comorbidities may have 6 
a larger impact than age alone on postoperative outcomes, which may be associated with increased complications, longer 7 
hospital stays and readmissions in older patients awaiting TKA and THA 5-7. Poor preoperative physical function 8, 9 and 8 
mental health 10 are associated with inferior postoperative functional recovery. Outcome trajectories have been linked to 9 
several factors.  Poor responders present at lower baseline physical health status with marked functional limitations and 10 
seem to have reduced reduced coping ability and preoperative expectations of pain11. Good responders seem to have a 11 
combination of enhanced QoL factors such as good clinical, psychosocial and mental health 11. As such the long-term 12 
effectiveness of surgery and rehabilitation is reduced for patients with poorer preoperative status in comparison to those 13 
with better preoperative physical function and mental health 12.   14 
 15 
Patients with osteoarthritis often decrease their physical activity when faced with pain, leading to an overly sedentary 16 
lifestyle, excess weight gain, and increased muscle weakness, all of which contribute to a further increase in pain and 17 
disability 13. Exercise as a means of managing pain, improving function and overall QoL in patients with osteoarthritis is 18 
well established 14. International guidelines recommend exercise for the management of pain and function in hip and knee 19 
osteoarthritis 15. Emerging evidence suggests that preoperative optimisation may improve patient disposition for surgery 20 
and reduce hospital length of stay (LOS) 16-18. Prehabilitation aims to enhance  patients’ functional capacity before surgery 21 
to reduce postoperative pain, prevent complications, and reduce hospital LOS 19, 20. Prehabilitation for those awaiting joint 22 
arthroplasty is increasingly recommended and may have benefits before and after surgery 21. 23 
 24 
The effectiveness of prehabilitation to improve outcomes following hip and knee arthroplasty has been examined by 25 
several systematic reviews with varying conclusions 22-30. Most reviews assess only postoperative outcomes which may be 26 
affected by surgery quality, postoperative complications, pain, mismatch of expectations and motivation to return to 27 
rehabilitation31. Prehabilitation varies substantially in content and is currently predominantly home-based. No previous 28 
reviews have examined the effects of home-based exercise programmes but include studies with heterogeneous 29 
interventions. This study aims to systematically review and meta-analyse randomised control trials (RCT) of home-based 30 
prehabilitation on pre and postoperative outcomes in participants awaiting TKA and THA.  31 



 

 

METHODS 1 
 2 
A systematic review of RCTs was undertaken and is reported in line with the Preferred Reporting Items for Systematic 3 
Reviews and Meta-Analyses (PRISMA) 32, 33, and in accordance with the pre-registered protocol 4 
[https://doi.org/10.17605/OSF.IO/J4W7P]. 5 
 6 
Search strategy 7 
MEDLINE, CINAHL, ProQuest, PubMed, Cochrane Library and Google Scholar were searched from inception to 8 
October2022. The key literature search terms were obtained from systematic reviews with meta-analysis 23, 26 and adapted 9 
with additional search words related to the study aims (Supplement 1). Searches used the following combined and/or 10 
truncated key terms: rehabilitation OR prehabilitation OR preoperative OR presurgical care OR exercise OR training OR 11 
physical therapy OR physiotherapy, AND total knee arthroplasty OR total knee replacement AND total hip arthroplasty OR 12 
total hip replacement AND joint arthroplasty OR joint replacement, AND home-based OR self-management OR tele-rehab 13 
OR tele-prehab OR online OR virtual OR community OR remote. Reference lists were manually searched for additional 14 
studies.   15 
 16 
Eligibility and Study selection 17 
Randomised controlled trials (RCTs) and pilot RCTs that examined the effect of prehabilitation interventions involving a 18 
partial or fully unsupervised home-based exercise programme on pre-and postoperative outcomes in participants 19 
awaiting TKA or THA were included. Full-text, English-language journal articles, with a patient population older than 18-20 
years old were selected. We excluded articles that reported fully supervised programs delivered in a hospital or clinical 21 
setting that required expert equipment or techniques such as proprioception training, acupuncture, neuromuscular 22 
electrical stimulation (without exercise) and education-only programmes. We classed prehabilitation interventions to be 23 
any prescribed aerobic, strength, resistance or flexibility exercises that required physical effort. Trials without a control 24 
group were excluded. 25 
 26 
Outcomes of interest included pain, function, QoL, hospital length of stay and programme compliance. The Western 27 
Ontario and McMaster Universities Osteoarthritis Index (WOMAC) subdomains for pain and function and Short Form-36 28 
(SF-36) for QoL were extracted from each study where applicable.  Otherwise, alternate measures such as visual analog 29 
scale (VAS), numeric pain rating scale (NPRS), Harris hip score (HHS) and hip disability and osteoarthritis outcome score 30 
(HOOS) were converted to WOMAC pain, WOMAC function and SF-36 for estimation of the overall effect and to allow for 31 
comparison across studies 34. To convert effect estimates back to WOMAC pain and function scale (0–100) or SF-36 scale 32 
(0-100), the standardised mean differences(SMDs) were multiplied by the median standard deviation (SD)35. Where pain 33 
was reported during specific activities such as walking, sit-to-stand, stair ascend and stair descent; pain during walking 34 
was used.   35 
 36 
One investigator (TDK) performed the searches. Two reviewers (TDK and KK) independently assessed eligibility in two 37 
phases, screening of titles and abstracts and then full text review. Disagreements were discussed between the reviewers, 38 
and in the event of disagreement consensus was achieved by consulting a third independent reviewer (DMD).   39 
 40 
Data extraction 41 
Means and standard deviations, mean differences or effect sizes for the outcomes of interest were independently 42 
extracted by two reviewers (TDK and KK). We extracted from each article: sample size; participant demographics; 43 
intervention details; follow-up period; time to surgery; intervention compliance and adverse events. Preoperative 44 
outcomes were extracted following prehabilitation intervention and prior to surgery. Postoperative outcomes were 45 
extracted at the longest follow-up time point for each study up to six months post-op. Where information was insufficient, 46 
authors were contacted. If authors could not be reached, information was imputed from original figures or obtained from 47 
previous review articles where possible. 48 
 49 
Statistical analysis and risk of bias assessment 50 



 

 

SMDs (effect sizes) and 95% confidence intervals were calculated from pre-and postintervention means and standard 1 
deviations using the RevMan 5 software36. Authors were contacted for full data sets where applicable. Negative SMD 2 
values indicated outcomes that favoured the prehabilitation intervention group. We considered values of <0.2 a small 3 
effect size, 0.2 to 0.5 a moderate effect size and >0.8 a large effect size 37. 4 
 5 
Meta-analysis was performed using a random effects model. Data were combined in a meta-analysis when at least two 6 
trials were clinically homogeneous. If clinical heterogeneity prevented reasonable combining of data, the results were 7 
reported in descriptive format. Heterogeneity is reported using the chi-squared test and I² statistic. An I² statistic of 50%-8 
74% indicates substantial heterogeneity and >75% considerable heterogeneity. Statistical significance was accepted at 9 
p<0.05. 10 
 11 
Two reviewers (TDK, KK) independently evaluated the methodological quality of included studies using the PEDro scale38, 12 
39,and risk of bias using the Cochrane Risk of Bias tool (ROB2)40 .PEDro scores are reported on a 0-10 scale (criterion one 13 
is not scored), with >9 indicating excellent methodological quality, 6 to 8 good quality, 4 to 5 fair, and <4 poor. The ROB2 14 
tool reports a low, unclear, or high risk of bias. 15 
 16 
 17 
RESULTS 18 
 19 
Study selection 20 
The search yielded a total of 889 results. One hundred and seventy-seven trials were retrieved for full-text review and 22 21 
trials fulfilled the inclusion criteria for the systematic review. One trial41 did not report separate outcomes for hip and 22 
knee arthroplasty and in another study42 the reviewers were unable to obtain the raw data sets. Therefore, 20 trials were 23 
included in the meta-analysis (Figure 1). 24 
 25 
Study characteristics 26 
From 22 RCTs involving 1601 participants, 1049 were awaiting TKA, 240 awaiting THA and 312 awaiting either hip or knee 27 
replacement which was not differentiated within the studies. The mean age of participants was 66.8 years and 68.5% 28 
were women. 29 
 30 
Intervention designs are described in Table 1. Nineteen trials compared prehabilitation interventions with usual care41-59 31 
while three trials compared two intervention modalities to usual care 60-62. 32 
 33 
For participants awaiting TKA, 14 trials studied prehabilitation interventions compared to usual care 42-44, 48, 49, 51, 53, 55-61. 34 
The exercise interventions included a combination of physiotherapy led supervised sessions followed by remote 35 
unsupervised home-based exercises 43, 44, 49, 51, 53, 55, 56, 59, fully home-based programmes 57, 60 and other interventions in 36 
addition to home-based exercise included telerehabilitation 60, home-based resistance training and neuro muscular 37 
electrical stimulation (NMES) 58, 61, an integrated education programme 42, 48, 53, self-management plans 41 and telephone 38 
monitoring 41, 53. 39 
 40 
For participants awaiting THA, five trials studied prehabilitation interventions compared to usual care 45-47, 50, 52. The 41 
exercise interventions included a combination of physiotherapy led supervised sessions followed by remote unsupervised 42 
home-based exercises 45, 47, 52, 63 and home-based exercise and education 46.  43 
 44 
Three trials evaluated prehabilitation interventions versus usual care in both hip and knee arthroplasties 41, 54, 62.  The 45 
exercise interventions included preoperative online exercises using a microsite 54, home-based exercises directed by a 46 
self-management plan and monthly telephone monitoring 41 and supervised telecommunication (online) exercises 47 
followed by unsupervised home-based exercises 62. 48 
 49 
Intervention compliance and adverse events 50 



 

 

Compliance was reported in only 11 studies, but a mean value of 90.5 % was highlighted in those that recorded this data 1 
43, 45, 47, 50, 52, 54, 55, 58, 60-62.  During the preoperative period, reasons for not continuing with the intervention were surgery 2 
cancellation or postponement, having surgery brought forward, time commitments and other medical reasons. In the 3 
postoperative period complications following surgery resulted in participants being lost to follow-up. 4 
 5 
No serious adverse events occurred as a result of the exercise intervention in the five studies that reported this data 45, 47, 6 
51, 52, 62. Post-exercise soreness was treated with massage, relaxation techniques, stretching exercises, medication, or a 7 
combination of these interventions. 8 
 9 
Methodological quality and risk of bias 10 
There were two excellent quality trials (>9/10) and 14 good quality trials (>6/10) with an average score of 6/10 for all trials 11 
on the PEDro scale. Almost all trials adhered to random allocation, between-group comparisons and measures of 12 
variability for at least one key outcome. Most trials did not blind participants or therapists which was expected, given the 13 
nature of rehabilitation interventions in clinical populations. Allocation concealment was used by eight trials and outcome 14 
assessors were blinded in 15 of the trials. Intention to treat analysis was performed by 11 trials and measures of at least 15 
one key outcome from >85% of participants were obtained in 17 trials (Table 2). The risk of bias summary is shown in 16 
Figure 2 and the risk of bias for each study is shown next to the forest plots (Figure 3-9) and in the supplementary file 17 
(Supplement 2). All trials were judged as low risk for sequence generation, selective reporting and other biases. Eighteen 18 
of the trials were judged as low risk for incomplete data. Low risk was judged for blinding of outcome assessors in 15 19 
trials. The combined risk of bias summary table is available as supplementary information. 20 
 21 
Effect of prehabilitation on pain 22 
Thirteen trials with 832 participants showed that prehabilitation compared with usual care improved pain prior to TKA 23 
(SMD -1.02, 95% CI -1.63 to -0.40, p<0.05), however no difference was observed in those awaiting THA, based on five 24 
trials with 193 participants (SMD -0.02, 95% CI -0.31 to 0.26, p=0.87) (Figure 3). Effect sizes were larger for the TKA than 25 
THA, however, considerable levels of heterogeneity (I²=93%) were reported between the TKA trials compared to low 26 
heterogeneity (I² = 0%) between the THA trials.  27 
There was no effect of prehabilitation on postoperative pain following either TKA or THA. Six trials with 446 participants 28 
showed a small improvement in pain after TKA that was not statistically significant, but was in favour of prehabilitation 29 
(SMD -0.28, 95% CI -0.78 to 0.21, p=0.28). Three trials with 145 participants showed a small improvement in pain after 30 
THA although again not statistically significant after THA (SMD 0.19, 95% CI -0.28 to 0.66, p = 0.44) (Figure 4). Considerable 31 
heterogeneity (I² = 79%) was observed between the TKA trials and moderate heterogeneity (I² =49%) between the THA 32 
trials.  33 
 34 
Effect of prehabilitation on function 35 
Six trials with 229 participants awaiting TKA, suggested an effect of prehabilitation compared to usual care on 36 
preoperative function (SMD -0.48, 95% CI -0.97 to 0.02, p = 0.06). In THA, six trials with 250 participants suggested a non-37 
significant effect of prehabilitation (SMD -0.18, CI -0.43 to 0.07, p = 0.16) (Figure 5). Effect sizes were larger for the TKA 38 
than THA and substantial levels of heterogeneity were reported for the TKA trials (I² = 65%) and low heterogeneity was 39 
overserved between the THA trials (I² =0%).  40 
 41 
No significant effect was observed in improving function post-operatively. Three trials with 110 participants suggested 42 
that prehabilitation may improve function after TKA but the effect was not significant (SMD -0.69, 95% CI -01.89 to 0.49, 43 
p = 0.25). Three trials with 147 participants showed that prehabilitation had no effect on improving function after THA 44 
(SMD 0.14, 95% CI -0.50 to 0.77, p = 0.68) (Figure 6). Larger effect sizes were found in TKA trials and considerable 45 
heterogeneity existed in both TKA and (I²= 86%) and THA (I² = 74%).  46 
 47 
Effect of prehabilitation on quality of life 48 
No effect was seen on measures of QoL pre-operatively. Two trials with 120 participants showed that prehabilitation 49 
compared to usual care had no effect on improving QoL prior to TKA (SMD 0.61, 95% CI -0.64 to 1.87, p = 0.34) (Figure 7). 50 
Considerable heterogeneity was observed (I² = 88%). Four trials with 134 participants showed that prehabilitation had no 51 



 

 

effect on improving QoL prior to THA (SMD 0.03, 95% CI -0.36 to 0.42, p = 0.87) and heterogeneity was low (I² = 19%) 1 
(Figure 8).  2 
 3 
Quality of life post TKA was reported by one study 58, and was thus not included in the meta-analysis. Significant 4 
improvement in QoL at 12 weeks after surgery was reported, however, the study had a very small sample size (n=28) that 5 
may have inflated effect sizes. Two trials with 88 participants showed no difference in QoL after THA (SMD -0.05, 95% CI 6 
-0.46 to 0.37, p = 0.83) (Figure 8) and with low heterogeneity (I² = 0%). 7 
 8 
Effect of prehabilitation on length of hospital stay  9 
Four trials with 505 participants showed significant improvement (p < 0.00) for hospital LOS (days) in favour of 10 
prehabilitation following TKA (SMD -0.43, 95% CI -0.64 to -0.23) (Figure 9).  Low heterogeneity (I² = 19%) was observed.  11 
 12 
Three trials with 176 participants showed improvement, although not significant, (p = 0.12) for hospital LOS (days) in 13 
favour of prehabilitation following THA (SMD, -0.24, 95% CI -0.53 to 0.06) (Figure 9). Low heterogeneity was observed (I² 14 
= 0%). 15 
 16 

DISCUSSION 17 
 18 
This is the first comprehensive systematic review and meta-analysis focused on prehabilitation interventions with a home-19 
based exercise component; one of the predominant methods of delivering exercise prehabilitation in the UK. 20 
Prehabilitation improves pain and possibly function in patients prior to TKA, although the evidence is less clear regarding 21 
any benefits in THA. Hospital LOS was reduced with prehabilitation, but postoperative patient reported pain and function 22 
appear to be largely unaffected. No effect was found on measures of patient QoL prior or post TKA and THA. 23 
 24 
It is important to consider that the studies included in this review were conducted before the global pandemic with the 25 
longest waiting times recorded at up to six months from diagnosis to surgery. Wait times longer than 180 days have been 26 
linked to significantly increased length of hospital stay following TKA 64 and possibly contribute to the further clinical 27 
deterioration of arthritis and associated musculoskeletal deconditioning 60,61. Currently, healthcare systems globally face 28 
significantly longer waiting times for surgery and length of hospital stay compared to before the pandemic 65.  Increased 29 
waiting times have enhanced the interest in prehabilitation to maintain and improve patients’ functional status prior to 30 
arthroplasty 66, 67. To promote presurgical optimisation the concept of “waiting well” has been encouraged in the UK. 31 
Some basic online support services are available in certain areas, such as My Planned Care App in England, however, there 32 
are no comprehensive home-based prehabilitation services, to the authors' knowledge, that are available to support 33 
patients currently while they wait for their arthroplasty.  34 
 35 
Knee strength and functional performance is anticipated to decline in the preoperative period due to disuse atrophy 56, 68. 36 
The surgical insult and subsequent recovery will affect physical performance in the early post-operative phase and the 37 
extent of this will vary across the population. Prehabilitation may have a prophylactic role in expediting  subsequent post-38 
operative recovery of function in certain groups, such as the elderly, however this level of data was not captured in the 39 
wider meta-analysis. Regaining muscular strength after disuse is lower in elderly patients compared to younger 40 
counterparts69. Therefore, older patients may benefit more from the effects of  prehabilitation on improved  pain, function 41 
and  presurgical  presentation, which may also translate into better postoperative outcomes 12. The effect of the 42 
prehabilition on pain and function is likely to be greater in the preoperative period as there is room for improvement, 43 
whereas postoperatively the effect of the arhroplasty on these outcomes may be difficult to measure using current Patient 44 
Reported Outcome Measures (PROMs). This may be in part related to the ceiling effect of commonly used PROMs70, 71. 45 
Furthermore, QoL of patients with osteoarthritis has been shown to reduce with every additional month spent on the 46 
waiting list 3. Poorer QoL is expected for frail patients who have severe symptoms such as joint pain, stiffness, and limited 47 
functional and self-care ability 72. Therefore, longer wait times put patients at risk of further symptom deterioration and 48 
it is plausible for the protective effect of prehabilitation to therefore be more pronounced.   49 
 50 



 

 

Compliance with prehabilitation interventions was reported by only 11 of the 22 included trials, however, in those that 1 
did report these data high levels of compliance were seen (90.5%). To obtain the optimal benefits of exercise, an 2 
appropriate exercise prescription according to the latest clinical guidelines is recommended15. Hurley et al. (2007) showed 3 
that combining exercise and self-management programmes in a home-based environment might enhance the benefits of 4 
prehabilitation given that exercise instructions are easy to follow 73. Therefore, increased surgical waiting times can 5 
potentially be utilised for more comprehensive physical optimisation before surgery comprising of patient specific 6 
exercise prescriptions, goal setting and behaviour change approaches.   7 
 8 
Previous reviews have studied the effect of prehabilitation on postoperative pain, function and hospital LOS22, 24, 25, 28-30. 9 
However, we evaluated the effectiveness of prehabilitation prior to TKA and THA in addition to outcomes following 10 
surgery to account for factors associated with surgical success, complications and recovery. The included studies in this 11 
review had reasonably good methodological quality (6/10 PEDro scores). Most concerns arose from the lack of patient 12 
and therapist blinding which is usually not possible in exercise interventions. Programme design based on access to 13 
equipment, facilities, and level of supervision varied greatly in previous reviews22-26, 29, 30 and this may affect the ability to 14 
combine research evidence effectively in a meta-analysis. A better understanding of programme design provides 15 
important insights into programme effectiveness to elicit long-term exercise-related improvements74. The specific effect 16 
of home-based prehabilitation interventions in patients with osteoarthritis have not been reported previously in meta-17 
analyses. In addition, follow-up periods were not defined22-24, 26, 27, 29, 30 and compliance22, 23, 27, 30 with exercise interventions 18 
were underreported in previous reviews. Finally, the sample sizes22-26, 29 of the included studies were generally small which 19 
may inflate effect sizes and the methodological quality of previous reviews varied considerably.   20 
 21 
There were specific limitations in the trials included in this study that contributed to heterogeneity. Due to the lack of 22 
large randomised controlled trials, most studies were inadequately powered to detect small-to-medium effect sizes and 23 
increased the chance that baseline differences between groups affected pre and post intervention results. Age groups 24 
varied considerably across studies. This is important to note since elderly patients with more pronounced disuse atrophy 25 
may gain more from prehabilitation68. Most studies provided insufficient information on exercise interventions such as 26 
whether exercises were individual or group based, who supervised the sessions and the durations of supervised sessions. 27 
A diverse range of exercise interventions was carried out with no uniformity in intervention time, frequency, or type of 28 
exercise. It is assumed that most studies followed best practice guidelines at the time, however, outcomes were based 29 
on addressing patient dysfunction and improving symptoms. Compliance was not reported by 11 of the 22 studies. The 30 
direct comparison of the effect of prehabilitation on TKA versus THA were not examined by any of the studies. It is 31 
recommended that future trials should use the guidelines (TIDieR Checklist) for describing interventions75, and newer 32 
evidence based approaches are needed to demonstrate the benefits of prehabilitation.  33 
 34 
Prehabilitation in a home-based environment seems to be feasible and safe, improves pain and function before TKA and 35 
THA, reduced the LOS, and compliance with such programmes is excellent. The evidence is less clear about the effects of 36 
prehabilitation on QoL and outcomes after arthroplasty. However, high evidence heterogeneity, limited power, as well as 37 
lack of adequate intervention description in studies does not allow firm conclusions about the optimal delivery of 38 
prehabilitation programmes. Further research on multimodal prehabilitation exercise programmes is warranted.   39 
 40 
 41 
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 44 
 45 
 46 
 47 
 48 
 49 
 50 
 51 



 

 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
 10 
 11 
 12 
 13 
 14 
 15 
 16 
 17 
 18 
 19 
 20 
REFERENCES 21 
 22 
1. Jones CA, Voaklander DC, Johnston DW, Suarez-Almazor ME. Health-related quality of life outcomes after total 23 
hip and knee arthroplasties in a community based population. J Rheumatol. 2000;27(7):1745-52. Available from: 24 
https://pubmed.ncbi.nlm.nih.gov/10914862/. 25 
2. Ackerman IN, Bennell KL, Osborne RH. Decline in health-related quality of life reported by more than half of 26 
those waiting for joint replacement surgery: a prospective cohort study. BMC Musculoskelet Disord. 2011;12:108. doi: 27 
10.1186/1471-2474-12-108. 28 
3. Clement ND, Scott CEH, Murray JRD, Howie CR, Deehan DJ. The number of patients "worse than death" while 29 
waiting for a hip or knee arthroplasty has nearly doubled during the COVID-19 pandemic. Bone Joint J. 2021;103-30 
b(4):672-80. doi: 10.1302/0301-620x.103b.Bjj-2021-0104.R1. 31 
4. Scott CEH, MacDonald DJ, Howie CR. "Worse than death" and waiting for a joint arthroplasty. Bone Joint J. 32 
2019;101-B(8):941-50. doi: 10.1302/0301-620x.101b8.Bjj-2019-0116.R1. 33 
5. Tay KS, Cher EWL, Zhang K, Tan SB, Howe TS, Koh JSB. Comorbidities have a greater impact than age alone in the 34 
outcomes of octogenarian total knee arthroplasty. J Arthroplasty. 2017;32(11):3373-8. doi: 35 
https://doi.org/10.1016/j.arth.2017.05.041. 36 
6. Loth FL, Giesinger JM, Giesinger K, MacDonald DJ, Simpson AHRW, Howie CR, et al. Impact of comorbidities on 37 
outcome after total hip arthroplasty. J Arthroplasty. 2017;32(9):2755-61. doi: 38 
https://doi.org/10.1016/j.arth.2017.04.013. 39 
7. Podmore B, Hutchings A, Skinner JA, MacGregor AJ, Meulen Jvd. Impact of comorbidities on the safety and 40 
effectiveness of hip and knee arthroplasty surgery. Bone Joint J. 2021;103-B(1):56-64. doi: 10.1302/0301-41 
620x.103b1.Bjj-2020-0859.R1. 42 
8. Fortin PR, Clarke AE, Joseph L, Liang MH, Tanzer M, Ferland D, et al. Outcomes of total hip and knee 43 
replacement: preoperative functional status predicts outcomes at six months after surgery. Arthritis Rheum. 44 
1999;42(8):1722-8. doi: 10.1002/1529-0131(199908)42:8<1722::Aid-anr22>3.0.Co;2-r. 45 
9. Jones CA, Voaklander DC, Suarez-Alma ME. Determinants of function after total knee arthroplasty. Phys Ther. 46 
2003;83(8):696-706. Available from: https://pubmed.ncbi.nlm.nih.gov/12882610/. 47 
10. Visser MA, Howard KJ, Ellis HB. The influence of major depressive disorder at both the preoperative and 48 
postoperative evaluations for total knee arthroplasty outcomes. Pain Med. 2018;20(4):826-33. doi: 49 
10.1093/pm/pny107. 50 



 

 

11. Hamilton DF, Shim J, Howie CR, Macfarlane GJ. Patients follow three distinct outcome trajectories following 1 
total knee arthroplasty. Bone Joint J. 2021;103-B(6):1096-102. doi: 10.1302/0301-620x.103b6.Bjj-2020-1821.R1. 2 
12. Desmeules F, Hall J, Woodhouse LJ. Prehabilitation improves physical function of individuals with severe 3 
disability from hip or knee osteoarthritis. Physiother Can. 2013;65(2):116-24. doi: 10.3138/ptc.2011-60. 4 
13. Felson DT, Chaisson CE. Understanding the relationship between body weight and osteoarthritis. Baillieres Clin 5 
Rheumatol. 1997;11(4):671-81. doi: 10.1016/s0950-3579(97)80003-9. 6 
14. Fransen M, Crosbie J, Edmonds J. Physical therapy is effective for patients with osteoarthritis of the knee: a 7 
randomized controlled clinical trial. J Rheumatol. 2001;28(1):156-64. Available from: 8 
https://pubmed.ncbi.nlm.nih.gov/11196518/. 9 
15. Rausch Osthoff A-K, Niedermann K, Braun J, Adams J, Brodin N, Dagfinrud H, et al. 2018 EULAR 10 
recommendations for physical activity in people with inflammatory arthritis and osteoarthritis. Ann Rheum Dis. 11 
2018;77(9):1251. doi: 10.1136/annrheumdis-2018-213585. 12 
16. Holsgaard-Larsen A, Hermann A, Zerahn B, Mejdahl S, Overgaard S. Effects of progressive resistance training 13 
prior to total hip arthroplasty: a secondary analysis of a randomized controlled trial. Osteoarthr Cartil. 2020;28(8):1038-14 
45. doi: 10.1016/j.joca.2020.04.010. 15 
17. Jahic D, Omerovic D, Tanovic AT, Dzankovic F, Campara MT. The effect of prehabilitation on postoperative 16 
outcome in patients following primary total knee arthroplasty. Med Arch. 2018;72(6):439-43. doi: 17 
10.5455/medarh.2018.72.439-443. 18 
18. Anderson AM, Comer C, Smith TO, Drew BT, Pandit H, Antcliff D, et al. Consensus on pre-operative total knee 19 
replacement education and prehabilitation recommendations: a UK-based modified Delphi study. BMC Musculoskelet 20 
Disord. 2021;22(1):352. doi: 10.1186/s12891-021-04160-5. 21 
19. Ditmyer MM, Topp R, Pifer M. Prehabilitation in preparation for orthopaedic surgery. Orthop Nurs. 22 
2002;21(5):43-51; quiz 2-4. doi: 10.1097/00006416-200209000-00008. 23 
20. Sharma R, Ardebili MA, Abdulla IN. Does rehabilitation before total knee arthroplasty benefit postoperative 24 
recovery? A systematic review. Indian J Orthop. 2019;53(1):138-47. doi: 10.4103/ortho.IJOrtho_643_17. 25 
21. National Institute for Health and Care Excellence. NICE guideline: Joint replacement (primary): hip, knee and 26 
shoulder. Evidence review for preoperative rehabilitation. 2020. Available from: 27 
https://www.nice.org.uk/guidance/ng157. 28 
22. Moyer R, Ikert K, Long K, Marsh J. The value of preoperative exercise and education for patients undergoing 29 
total hip and knee arthroplasty: a systematic review and meta-analysis. JBJS Rev. 2017;5(12):e2. doi: 30 
10.2106/JBJS.RVW.17.00015. 31 
23. Gill SD, McBurney H. Does exercise reduce pain and improve physical function before hip or knee replacement 32 
surgery? A systematic review and meta-analysis of randomized controlled trials. Arch Phys Med Rehabil. 33 
2013;94(1):164-76. doi: 10.1016/j.apmr.2012.08.211. 34 
24. Wang D, Wu T, Li Y, Jia L, Ren J, Yang L. A systematic review and meta-analysis of the effect of preoperative 35 
exercise intervention on rehabilitation after total knee arthroplasty. Ann Palliat Med. 2021;10(10):10986-96. doi: 36 
10.21037/apm-21-2670. 37 
25. Chen H, Li S, Ruan T, Liu L, Fang L. Is it necessary to perform prehabilitation exercise for patients undergoing 38 
total knee arthroplasty: meta-analysis of randomized controlled trials. Phys Sportsmed. 2018;46(1):36-43. doi: 39 
10.1080/00913847.2018.1403274. 40 
26. Wallis JA, Taylor NF. Pre-operative interventions (non-surgical and non-pharmacological) for patients with hip or 41 
knee osteoarthritis awaiting joint replacement surgery: a systematic review and meta-analysis. Osteoarthr Cartil. 42 
2011;19(12):1381-95. doi: 10.1016/j.joca.2011.09.001. 43 
27. Henschke N, Diong J. Exercise reduces pain and improves physical function for people awaiting hip replacement 44 
surgery. Br J Sports Med. 2014;48(6):477-8. doi: 10.1136/bjsports-2013-092726. 45 
28. Yin H, Chen B, Xu Z. A systematic review and meta-analysis on randomized control trials for preoperative 46 
rehabilitation in patients planning for joint replacement surgery for better outcomes. J Healthc Eng. 47 
2022;2022:4287555. doi: 10.1155/2022/4287555. 48 
29. Chesham RA, Shanmugam S. Does preoperative physiotherapy improve postoperative, patient-based outcomes 49 
in older adults who have undergone total knee arthroplasty? A systematic review. Physiother Theory Pract. 50 
2017;33(1):9-30. doi: 10.1080/09593985.2016.1230660. 51 



 

 

30. Wang L, Lee M, Zhang Z, Moodie J, Cheng D, Martin J. Does preoperative rehabilitation for patients planning to 1 
undergo joint replacement surgery improve outcomes? A systematic review and meta-analysis of randomised controlled 2 
trials. BMJ Open. 2016;6(2):e009857. doi: 10.1136/bmjopen-2015-009857. 3 
31. Taylor CEV, Murray CM, Stanton TR. Patient perspectives of pain and function after knee replacement: a 4 
systematic review and meta-synthesis of qualitative studies. Pain Rep. 2022;7(3):e1006. doi: 5 
10.1097/PR9.0000000000001006. 6 
32. Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC, Ioannidis JP, et al. The PRISMA statement for reporting 7 
systematic reviews and meta-analyses of studies that evaluate health care interventions: explanation and elaboration. 8 
PLOS Med. 2009;6(7):e1000100. doi: 10.1371/journal.pmed.1000100. 9 
33. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews and meta-analyses: 10 
the PRISMA statement. Ann Intern Med. 2009;151(4):264-9, w64. doi: 10.7326/0003-4819-151-4-200908180-00135. 11 
34. Thorlund K, Walter SD, Johnston BC, Furukawa TA, Guyatt GH. Pooling health-related quality of life outcomes in 12 
meta-analysis-a tutorial and review of methods for enhancing interpretability. Res Synth Methods. 2011;2(3):188-203. 13 
doi: 10.1002/jrsm.46. 14 
35. Grant M, Samson D. Special report: measuring and reporting pain outcomes in randomized controlled trials. 15 
Technol Eval Cent Assess Program Exec Summ. 2006;21(11):1-2. Available from: 16 
https://pubmed.ncbi.nlm.nih.gov/17061401/. 17 
36. Review Manager. RevMan 5 (Version 5.4.1). The Nordic Cochrane Centre, Copenhagen: Cochrane Collaboration. 18 
2020. Available from: https://training.cochrane.org/online-learning/core-software/revman/revman-5-download. 19 
37. Cohen J. Statistical power analysis for the behavioral sciences. New York: Routledge; 1988. Available from: 20 
https://doi.org/10.4324/9780203771587. 21 
38. Maher CG, Sherrington C, Herbert RD, Moseley AM, Elkins M. Reliability of the PEDro scale for rating quality of 22 
randomized controlled trials. Phys Ther. 2003;83(8):713-21. Available from: 23 
https://pubmed.ncbi.nlm.nih.gov/12882612/. 24 
39. Sherrington C, Herbert RD, Maher CG, Moseley AM. PEDro. A database of randomized trials and systematic 25 
reviews in physiotherapy. Man Ther. 2000;5(4):223-6. doi: 10.1054/math.2000.0372. 26 
40. Higgins JPT, Altman DG, Gøtzsche PC, Jüni P, Moher D, Oxman AD, et al. The Cochrane Collaboration’s tool for 27 
assessing risk of bias in randomised trials. BMJ. 2011;343:d5928. doi: 10.1136/bmj.d5928. 28 
41. Crotty M, Prendergast J, Battersby MW, Rowett D, Graves SE, Leach G, et al. Self-management and peer support 29 
among people with arthritis on a hospital joint replacement waiting list: a randomised controlled trial. Osteoarthr Cartil. 30 
2009;17(11):1428-33. doi: 10.1016/j.joca.2009.05.010. 31 
42. Cheng-Jung H, Yen-Ti C, Hung-Lan W, Huang H-T, Sung-Yen L. The effects of a patient-specific integrated 32 
education program on pain, perioperative anxiety, and functional recovery following total knee replacement. J Pers 33 
Med. 2022;12(5):719. doi: https://doi.org/10.3390/jpm12050719. 34 
43. Aoki O, Tsumura N, Kimura A, Okuyama S, Takikawa S, Hirata S. Home stretching exercise is effective for 35 
improving knee range of motion and gait in patients with knee osteoarthritis. J Phys Ther Sci. 2009;21(2):113-9. 36 
Available from: https://www.jstage.jst.go.jp/article/jpts/21/2/21_2_113/_pdf. 37 
44. Börjesson M, Robertson E, Weidenhielm L, Mattsson E, Olsson E. Physiotherapy in knee osteoarthrosis: effect on 38 
pain and walking. Physiother Res Int. 1996;1(2):89-97. doi: https://doi.org/10.1002/pri.6120010205. 39 
45. Gilbey HJ, Ackland TR, Wang AW, Morton AR, Trouchet T, Tapper J. Exercise improves early functional recovery 40 
after total hip arthroplasty. Clin Orthop Relat Res. 2003;408:193-200. doi: 10.1097/00003086-200303000-00025. 41 
46. Gocen Z, Sen A, Unver B, Karatosun V, Gunal I. The effect of preoperative physiotherapy and education on the 42 
outcome of total hip replacement: a prospective randomized controlled trial. Clin Rehabil. 2004;18(4):353-8. doi: 43 
10.1191/0269215504cr758oa. 44 
47. Hoogeboom TJ, Dronkers JJ, van den Ende CHM, Oosting E, van Meeteren NLU. Preoperative therapeutic 45 
exercise in frail elderly scheduled for total hip replacement: a randomized pilot trial. Clin Rehabil. 2010;24(10):901-10. 46 
doi: 10.1177/0269215510371427. 47 
48. Huang SW, Chen PH, Chou YH. Effects of a preoperative simplified home rehabilitation education program on 48 
length of stay of total knee arthroplasty patients. Orthop Traumatol: Surg Res. 2012;98(3):259-64. doi: 49 
https://doi.org/10.1016/j.otsr.2011.12.004. 50 



 

 

49. Matassi F, Duerinckx J, Vandenneucker H, Bellemans J. Range of motion after total knee arthroplasty: the effect 1 
of a preoperative home exercise program. Knee Surg Sports Traumatol Arthrosc. 2014;22(3):703-9. doi: 2 
10.1007/s00167-012-2349-z. 3 
50. Mikkelsen LR, Mechlenburg I, Søballe K, Jørgensen LB, Mikkelsen S, Bandholm T, et al. Effect of early supervised 4 
progressive resistance training compared to unsupervised home-based exercise after fast-track total hip replacement 5 
applied to patients with preoperative functional limitations. A single-blinded randomised controlled trial. Osteoarthr 6 
Cartil. 2014;22(12):2051-8. doi: 10.1016/j.joca.2014.09.025. 7 
51. Nuñez M, Nuñez E, Segur JM, Macule F, Quinto L, Hernandez MV, et al. The effect of an educational program to 8 
improve health-related quality of life in patients with osteoarthritis on waiting list for total knee replacement: a 9 
randomized study. Osteoarthr Cartil. 2006;14(3):279-85. doi: 10.1016/j.joca.2005.10.002. 10 
52. Oosting E, Jans MP, Dronkers JJ, Naber RH, Dronkers-Landman CM, Appelman-de Vries SM, et al. Preoperative 11 
home-based physical therapy versus usual care to improve functional health of frail older adults scheduled for elective 12 
total hip arthroplasty: a pilot randomized controlled trial. Arch Phys Med Rehabil. 2012;93(4):610-6. doi: 13 
10.1016/j.apmr.2011.11.006. 14 
53. Rittharomya J, Aree-ue S, Malathum P, Orathai P, Belza B, Kawinwonggowit V. The effectiveness of preoperative 15 
quadriceps exercise and diet control program for older adults waiting for total knee arthroplasty: a randomized 16 
controlled trial. Pac Rim Int J Nurs Res. 2020;24(4):485-501. Available from: https://he02.tci-17 
thaijo.org/index.php/PRIJNR/article/view/228023. 18 
54. Soeters R, White PB, Murray-Weir M, Koltsov JCB, Alexiades MM, Ranawat AS. Preoperative physical therapy 19 
education reduces time to meet functional milestones after total joint arthroplasty. Clin Orthop Relat Res. 20 
2018;476(1):40-8. doi: 10.1007/s11999.0000000000000010. 21 
55. Swank AM, Kachelman JB, Bibeau W, Quesada PM, Nyland J, Malkani A, et al. Prehabilitation before total knee 22 
arthroplasty increases strength and function in older adults with severe osteoarthritis. J Strength Cond Res. 23 
2011;25(2):318-25. doi: 10.1519/JSC.0b013e318202e431. 24 
56. Topp R, Swank AM, Quesada PM, Nyland J, Malkani A. The effect of prehabilitation exercise on strength and 25 
functioning after total knee arthroplasty. PM R. 2009;1(8):729-35. doi: 10.1016/j.pmrj.2009.06.003. 26 
57. Tungtrongjit Y, Weingkum P, Saunkool P. The effect of preoperative quadriceps exercise on functional outcome 27 
after total knee arthroplasty. J Med Assoc Thai. 2012;95 Suppl 10:S58-66. Available from: 28 
https://pubmed.ncbi.nlm.nih.gov/23451440/. 29 
58. Walls RJ, McHugh G, O'Gorman DJ, Moyna NM, O'Byrne JM. Effects of preoperative neuromuscular electrical 30 
stimulation on quadriceps strength and functional recovery in total knee arthroplasty. A pilot study. BMC Musculoskelet 31 
Disord. 2010;11(1):119. doi: 10.1186/1471-2474-11-119. 32 
59. Weidenhielm L, Mattsson E, Broström LA, Wersäll-Robertsson E. Effect of preoperative physiotherapy in 33 
unicompartmental prosthetic knee replacement. Scand J Rehabil Med. 1993;25(1):33-9. Available from: 34 
https://pubmed.ncbi.nlm.nih.gov/8465163/. 35 
60. An J, Ryu HK, Lyu SJ, Yi HJ, Lee BH. Effects of Preoperative Telerehabilitation on Muscle Strength, Range of 36 
Motion, and Functional Outcomes in Candidates for Total Knee Arthroplasty: A Single-Blind Randomized Controlled 37 
Trial. Int J Environ Res Public Health. 2021;18(11). doi: 10.3390/ijerph18116071. 38 
61. Bruce-Brand RA, Walls RJ, Ong JC, Emerson BS, O'Byrne JM, Moyna NM. Effects of home-based resistance 39 
training and neuromuscular electrical stimulation in knee osteoarthritis: a randomized controlled trial. BMC 40 
Musculoskeletal Disorders. 2012;13:118. doi: https://doi.org/10.1186/1471-2474-13-118. 41 
62. Doiron-Cadrin P, Kairy D, Vendittoli P-A, Lowry V, Poitras S, Desmeules F. Feasibility and preliminary effects of a 42 
tele-prehabilitation program and an in-person prehablitation program compared to usual care for total hip or knee 43 
arthroplasty candidates: a pilot randomized controlled trial. Disability and rehabilitation. 2020;42(7):989-98. doi: 44 
10.1080/09638288.2018.1515992. 45 
63. Wang AW, Gilbey HJ, Ackland TR. Perioperative exercise programs improve early return of ambulatory function 46 
after total hip arthroplasty: a randomized, controlled trial. Am J Phys Med Rehabil. 2002;81(11):801-6. doi: 47 
10.1097/00002060-200211000-00001. 48 
64. Seddigh S, Lethbridge L, Theriault P, Matwin S, Dunbar MJ. Association between surgical wait time and hospital 49 
length of stay in primary total knee and hip arthroplasty. Bone Jt Open. 2021;2(8):679-84. doi: 10.1302/2633-50 
1462.28.Bjo-2021-0033.R1. 51 



 

 

65. Green G, Abbott S, Vyrides Y, Afzal I, Kader D, Radha S. The impact of the COVID-19 pandemic on the length of 1 
stay following total hip and knee arthroplasty in a high volume elective orthopaedic unit. Bone Jt Open. 2021;2(8):655-2 
60. doi: 10.1302/2633-1462.28.Bjo-2021-0022.R1. 3 
66. Silver JK. Prehabilitation may help mitigate an increase in COVID-19 peripandemic surgical morbidity and 4 
mortality. Am J Phys Med Rehabil. 2020;99(6):459-63. doi: 10.1097/phm.0000000000001452. 5 
67. Tew GA, Bedford R, Carr E, Durrand JW, Gray J, Hackett R, et al. Community-based prehabilitation before 6 
elective major surgery: the PREP-WELL quality improvement project. BMJ Open Qual. 2020;9(1):e000898. Available 7 
from: https://bmjopenquality.bmj.com/content/9/1/e000898. 8 
68. De Groot I, Bussmann J, Stam H, Verhaar J. Actual everyday physical activity in patients with end-stage hip or 9 
knee osteoarthritis compared with healthy controls. Osteoarthr Cartil. 2008;16(4):436-42. doi: 10 
10.1016/j.joca.2007.08.010. 11 
69. Hvid LG, Suetta C, Nielsen JH, Jensen MM, Frandsen U, Ørtenblad N, et al. Aging impairs the recovery in 12 
mechanical muscle function following 4 days of disuse. Exp Gerontol. 2014;52:1-8. doi: 10.1016/j.exger.2014.01.012. 13 
70. Clement ND, Afzal I, Demetriou C, Deehan DJ, Field RE, Kader DF. The preoperative Oxford Knee Score is an 14 
independent predictor of achieving a postoperative ceiling score after total knee arthroplasty. Bone Joint J. 2020;102-15 
b(11):1519-26. doi: 10.1302/0301-620x.102b11.Bjj-2019-1327.R1. 16 
71. Clement ND, Weir D, Deehan D. Meaningful values in the Short Form Health Survey-36 after total knee 17 
arthroplasty - an alternative to the EuroQol five-dimension index as a measure for health-related quality of life: minimal 18 
clinically important difference, minimal important change, patient-acceptable symptom state thresholds, and 19 
responsiveness. Bone Joint Res. 2022;11(7):477-83. doi: 10.1302/2046-3758.117.Bjr-2021-0493.R1. 20 
72. Wiklund I, Romanus B. A comparison of quality of life before and after arthroplasty in patients who had 21 
arthrosis of the hip joint. JBJS. 1991;73(5):765-9. Available from: https://pubmed.ncbi.nlm.nih.gov/2045402/. 22 
73. Hurley MV, Walsh NE, Mitchell HL, Pimm TJ, Patel A, Williamson E, et al. Clinical effectiveness of a rehabilitation 23 
program integrating exercise, self-management, and active coping strategies for chronic knee pain: a cluster randomized 24 
trial. Arthritis Rheum. 2007;57(7):1211-9. doi: 10.1002/art.22995. 25 
74. Barlow JH, Turner AP, Wright CC. Long-term outcomes of an arthritis self-management programme. 26 
Rheumatology. 1998;37(12):1315-9. doi: 10.1093/rheumatology/37.12.1315. 27 
75. Hoffmann TC, Glasziou PP, Boutron I, Milne R, Perera R, Moher D, et al. Better reporting of interventions: 28 
template for intervention description and replication (TIDieR) checklist and guide. Bmj. 2014;348:g1687. doi: 29 
10.1136/bmj.g1687.30 



 

 

 
 

Tables: 

 

Table 1: Summary of included trials: Prehabilitation interventions compared with usual care for TKA and THA. 

 
Study Study 

type 

Sample 

size (n) 

I1/(I2)/C 

Age (y), 

Mean ± SD, 

I1/(I2)/C 

Sex % 

Female, 

I1/(I2)/C  

Joint All outcome 

measures 

Applicable 

Outcome 

measures 

Time to 

surgery  

Preoperative 

intervention 

Follow-up 

period 

Compliance  

An et al. 

(2021)  

RCT 18/17/18 71.1 ± 3.30/ 

70.05 ± 2.41/ 

70.38 ± 2.59 

100/100 

/100 

Knee WOMAC pain, 

function and total 

scores, QS strength 

with a 

dynamometer, TUG, 

knee flexion ROM, 

PPT 

WOMAC 

pain and 

function, 

strength 

6 months Intervention 1: 

Remote 

telerehabilitation 

group: Warm-up, 

mobility, flexibility, 

strength and 

balance training. 2 x 

/day, 5 days/week 

for 3 wk. 

Intervention 2: 

Preoperative Patient 

Education Group: 

Non-supervised 

exercise 2 x /day, 5 

days/week for 3 wk. 

Preoperative, 

postoperative 

at 6 wk 

90 % 

compliance 

exercise 

prehab. 85% 

compliance 

education 

Aoki et al. 

(2009)  

RCT 17/19 72.3 ± 5.2/ 

74.4 ± 6.4 

100/100 Knee Pain: VAS (during 

gait), gait speed 

(m/min), knee flexion 

ROM 

VAS pain 3 months Home-based, knee 

flexibility exercises 

daily for 11-12 wk 

Preoperative 

only 

(admission 

day) 

93.1% of the 

days, and 

91% of the 

sessions 

completed 



 

 

Study Study 

type 

Sample 

size (n) 

I1/(I2)/C 

Age (y), 

Mean ± SD, 

I1/(I2)/C 

Sex % 

Female, 

I1/(I2)/C  

Joint All outcome 

measures 

Applicable 

Outcome 

measures 

Time to 

surgery  

Preoperative 

intervention 

Follow-up 

period 

Compliance  

Borjesson et 

al. (1996) 

RCT 34/34 64 ± 4/ 64± 5 50/50 Knee Pain during walking 

out of 10, passive 

ROM, step up and 

down, QS, free 

walking speed 

(m/sec), step 

frequency 

(steps/sec), stride 

length, single stance 

phase (% gait cycle) 

of each leg  

Pain Not reported Strengthening, 

stretching and 

aerobic exercise. 

Unsupervised home 

exercise 2 x per 

week. Supervised 

classes 3 x/ wk for 5 

wk.  

Preoperative 

only (12wk 

intervention)  

Not reported 

Bruce-Brand 

et al. (2012) 

Prospectiv

e RCT 

10/10/6 63.9 ± 

5.8/63.4 ± 

5.9/65.2 ± 3.1 

66/66 

/50 

Knee 25m walk test, 

repeated CRT, SCT, 

WOMAC function, 

pain and stiffness, 

SF-36, QS strength 

and QS cross-

sectional area 

WOMAC 

function and 

pain. 

6 months Intervention 1: 

Home-based 

resistance training 3 

x/wk for 6 wk.  

Intervention 2: 

Unsupervised 

NMES session of 

the affected QFM, 5 

days/wk for 6 wk. 

Preoperative 

(8 wk 

intervention), 

post-

intervention at 

6 wk and 14wk 

70% 

compliance 

over 18 

months. 

NMES: 91% 

RT:83%   

Cheng-Jung 

et al. (2022) 

Prospectiv

e RCT 

35/35 73.5 ± 5.3 / 

74.4 ± 5.4 

71/88 Knee VAS pain, STAI, 

WOMAC function, 

AKS 

VAS Pain, 

WOMAC 

function 

Not reported Integrated education 

programme: Verbal 

preop education, 

prehabilitation, 

multidisciplinary 

personal rehab 

during hospital stay, 

supervised home-

based exercise after 

discharge.  

Preoperative 

(admission 

day), 

discharge day, 

postop at 2 

wk, 6 wk and 

13 wk. 

Not reported 



 

 

Study Study 

type 

Sample 

size (n) 

I1/(I2)/C 

Age (y), 

Mean ± SD, 

I1/(I2)/C 

Sex % 

Female, 

I1/(I2)/C  

Joint All outcome 

measures 

Applicable 

Outcome 

measures 

Time to 

surgery  

Preoperative 

intervention 

Follow-up 

period 

Compliance  

Crotty et al. 

(2009)  

RCT 75/77 68.1 ±10.6 / 

67.0 ±11.0 

60/60 Hip 

and 

knee 

AQoL, CES-D, 

WOMAC pain, 

function and 

stiffness, BMQ, 

HeiQ 

WOMAC 

pain and 

function, 

QoL 

Not reported Self-management 

action designed for 

personal home-

based and 

community-based 

exercise goals. A 

monthly telephone 

call by a support 

volunteer. 

Encouraged to 

attend 'Moving 

towards wellness 

course'. Encouraged 

to attend 2 x joint 

replacement 

education sessions.  

Preop (6-

month 

intervention) 

Surgery may 

have occurred 

Not reported 

Doiron-

Cadrin et al. 

(2020)  

Pilot RCT 11/12/11 69.9 ± 9.1/ 

61.3 ± 8.1/ 

66.7 ± 9.2 

64/83 

/73 

Hip 

and 

knee 

LEFS, WOMAC 

pain, stiffness, and 

function; SF-36, 

PCS, MCS, TUG, 

SPW, SCT 

WOMAC 

pain and 

function, 

QoL 

Not reported Two supervised 

physiotherapy 

sessions/ wk 

through 

telecommunication. 

Repeat the same 

exercises 5 days/wk 

at home without 

supervision and 

keep a logbook. 

Preop only 

(12wk 

intervention)  

Tele-

rehabilitation 

group: 77%, 

In-person 

group: 80% 



 

 

Study Study 

type 

Sample 

size (n) 

I1/(I2)/C 

Age (y), 

Mean ± SD, 

I1/(I2)/C 

Sex % 

Female, 

I1/(I2)/C  

Joint All outcome 

measures 

Applicable 

Outcome 

measures 

Time to 

surgery  

Preoperative 

intervention 

Follow-up 

period 

Compliance  

Gilbey et al. 

(2003)  

Prospectiv

e RCT 

37/31 66.73±10.19/ 

63.29 ± 12.01 

57/68 Hip   WOMAC total, pain, 

function, stiffness, 

patient satisfaction 

questionnaire 

WOMAC 

pain and 

function 

8 weeks Aerobic, strength 

and hydrotherapy 

sessions. 2x clinic 

and 2x home 

sessions, 1 hr/wk for 

8 wk 

1 wk preop, 

postop at 3 

wk, 12wk and 

24 wk. 

Scheduled 

exercise 

sessions 

97%, home-

based 

sessions: 

95% 

Gocen et al. 

(2004)  

Prospectiv

e RCT 

29/30 46.93 ±11.48/ 

55.50 ± 14.44 

45/27 Hip VAS pain, HHS, 

ROM hip abduction 

VAS pain, 

HHS 

function and 

QoL 

Not reported Home exercise and 

education 3x/day for 

8 wk 

Preop (1 day 

before 

surgery), at 

discharge, 

postop at 3 

months and 24 

months. 

Not reported 

Hoogeboom 

et al. (2010) 

Pilot RCT 10/11 77.3 ± 3/75.0 

± 5 

70/64 Hip HOOS pain, 

symptoms, function, 

QOL. LAPAQ, PSC, 

VAS pain, 6MWT, 

TUG, CRT; PWC-

170, HGS 

VAS pain, 

HOOS pain 

and function 

3 weeks Supervised exercise 

program and home 

exercise, 2x/wk for 

3-6wk 

Preop and 

postop (LOS 

and 

complications) 

91% 

compliance 

Huang et al. 

(2012)  

Prospectiv

e RCT 

126/117 69.8 ± 7.2/ 

70.5 ± 7.4 

68.8/ 

73.5 

Knee Knee ROM, VAS 

pain, LOS 

VAS pain, 

LOS 

4 weeks Education and home 

exercise 

strengthening for 4 

wk 

Preop and 

postop 5 days 

until discharge 

(LOS and 

complications) 

Not reported 

Matassi et al. 

(2012)  

Prospectiv

e RCT 

61/61 66 6 ±7.2/ 67 

± 7.7 

54/43 Knee Days before 

reaching 90° of knee 

flexion, knee ROM, 

KSS, LOS 

KSS 

function, 

LOS  

Not reported Exercise instruction 

plus unsupervised 

exercise, 5 days/wk 

for 6 wk 

Preop and 

postop at 6 

wk, 6 months 

and 12 months 

Not reported 



 

 

Study Study 

type 

Sample 

size (n) 

I1/(I2)/C 

Age (y), 

Mean ± SD, 

I1/(I2)/C 

Sex % 

Female, 

I1/(I2)/C  

Joint All outcome 

measures 

Applicable 

Outcome 

measures 

Time to 

surgery  

Preoperative 

intervention 

Follow-up 

period 

Compliance  

Mikkelsen et 

al. (2014) 

RCT 32/30 64.8 ± 8 / 

65.1 ±10  

44/40 Hip Leg extension 

power: The 

Nottingham Power 

Rig, max walking 

speed (20m walk 

test), CRT, SCT, 

HHD, HOOS pain, 

activities of daily 

living and function 

HOOS pain 

and function 

10 weeks IG: Home-based 

exercise 5 

days/week and 

progressive 

resistance training 2 

days/week.  CG: 

home-based 

exercise 7 

days/week 

Preop (10 wk 

intervention), 6 

and 12 months 

postop. 

85% 

compliance 

Nunez et al. 

(2006)  

RCT 51/49 72.6 ± 6.2 / 

69.5 ±6.8 

76/65 Knee HRQL, WOMAC 

pain, stiffness and 

function, SF-36, 

number and cost of 

visits to general 

physician 

WOMAC 

pain and 

function 

< 6 months 2 individual sessions 

and 2 group 

sessions and 

education followed 

by daily home 

exercise. 

Preop (3-

month 

intervention), 

follow up at 9 

months. 

Not reported 

Oosting et al. 

(2012)  

Pilot RCT 15/15 76.9 ± 6.3/ 

75.0 ± 6.3 

93/67 Hip PSC, CRT, 6MWT, 

TUG, VAS Pain, 

HOOS Pain, 

function and ADL, 

function in sport and 

recreation, hip-

related QoL, LAPAQ 

HOOS pain 

and function 

>3 weeks Supervised home 

exercise, 30 min, 

2x/wk and 4 

unsupervised 

exercise sessions 

for 3-6 wk 

Preop (6 wk 

intervention), 

postop follow 

for 

complication 

rate, LOS, or 

functional 

recovery 

99% 

compliance 



 

 

Study Study 

type 

Sample 

size (n) 

I1/(I2)/C 

Age (y), 

Mean ± SD, 

I1/(I2)/C 

Sex % 

Female, 

I1/(I2)/C  

Joint All outcome 

measures 

Applicable 

Outcome 

measures 

Time to 

surgery  

Preoperative 

intervention 

Follow-up 

period 

Compliance  

Rittharomya 

et al. (2020) 

RCT 48/44 Young-old 

(60-69) 26, 

Middle-aged 

old (70-79) 22 

/ Young-old 

(60-69) 23,  

Middle-aged 

old (70-79) 21 

89/88 Knee SEEQ, NPRS, HHD, 

ROM (goniometer), 

TUG, Mini-

OAKHQOL  

NPRS >3 months Health information, 

quadriceps exercise, 

and monitoring 

through telephone or 

LINE application. 

Quadriceps training 

exercise 

demonstrated and 

practised. 

Encouraged home-

based quadriceps 

exercise 60-100 

times/day 5 x/ wk.  

Preop only (12 

wk 

intervention) 

Not reported 

Soeters et al. 

(2018)  

RCT 63/63 61 ± 9 / 62 ± 8 56/71 Hip 

and 

knee 

WOMAC pain, 

stiffness, function 

and total, LOS 

WOMAC 

pain and 

function, 

LOS 

Not reported One supervised 

demonstration:  

precautions, 

exercises, bed 

mobility, ambulation, 

stairs negotiation. 

Provided access to 

microsite with 

videos, pictures and 

information about 

exercises, transfers, 

ambulation and 

ADL. 

Preop online 

intervention 

(4-6wk), 

postop follow-

up at 4-6 

weeks for LOS 

and functional 

recovery 

(WOMAC 

scores) 

Preop: 96%   

postoperative

ly: 76% 



 

 

Study Study 

type 

Sample 

size (n) 

I1/(I2)/C 

Age (y), 

Mean ± SD, 

I1/(I2)/C 

Sex % 

Female, 

I1/(I2)/C  

Joint All outcome 

measures 

Applicable 

Outcome 

measures 

Time to 

surgery  

Preoperative 

intervention 

Follow-up 

period 

Compliance  

Swank et al. 

(2011)  

RCT 36/35 63. ± 7.3/ 

62.6 ±7.6 

67/63 Knee VAS pain, 6MWT, 

STS, Ascend time 

for the 1st and 2nd 

second flight of 

stairs (s), Peak 

torque extension 

and flexion with 

surgical and non-

surgical leg 

VAS pain Not reported Home-based 

exercise 2x/ week 

and supervised 

exercise 1x/wk for 4-

8wk 

Preop 

intervention 

only 

90% 

compliance 

Topp et al. 

(2009)  

RCT 26/28 64.1 ± 7.05/ 

63.6 ± 6.68 

73/64 Knee VAS pain, STS, 

up/down stairs, 

6MWT, QS 

VAS pain  5 months Resistance, 

flexibility and step 

training, 1 

supervised and 2 

home sessions, 

3x/wk 

Preop 4 wk, 

assessment 

(5-month 

intervention), 

postop follow-

up at 4 wk and 

12 wk 

Not reported 

Tungtrongjit 

et al. (2012) 

RCT 30/30 63 ±7.6/ 65.9 

± 7.2 

86.7/80.0 Knee VAS pain, ROM, 

QS, Modified 

WOMAC score: 

pain, stiffness and 

function 

VAS pain, 

WOMAC 

pain and 

function 

Not reported Quadriceps 

strengthening home 

program, 3x/day for 

3 wk 

Preop 

intervention 

until surgery. 

Postop follow-

up at 1 month, 

3 months and 

6 months. 

Not reported 

Walls et al. 

(2010)  

Pilot RCT 9/5 64.4 ± 8.0/ 

63.2 ± 11.4 

67/80 Knee WOMAC pain, 

function, stiffness, 

SCT, CRT. Timed 

walk (25 m), QS, 

SF-36, PCS, MCS, 

LOS, discharge 

destination.   

WOMAC 

Pain and 

function, 

LOS 

Not reported Home-based NMES 

and resistance 

exercise, 20 min/day 

for 5 days/wk for 8 

wk 

Preop 6 wk 

intervention, 

postop follow-

up at 6wk and 

12 wk 

99% 

compliance 



 

 

Study Study 

type 

Sample 

size (n) 

I1/(I2)/C 

Age (y), 

Mean ± SD, 

I1/(I2)/C 

Sex % 

Female, 

I1/(I2)/C  

Joint All outcome 

measures 

Applicable 

Outcome 

measures 

Time to 

surgery  

Preoperative 

intervention 

Follow-up 

period 

Compliance  

Weidenhielm 

et al. (1993) 

RCT 20/20 64 ± 4/ 63± 5 55/45 Knee Pain: 4-point scale 

and 10-point scale 

during walk, walking 

speed (self-

selected), max walk 

speed, knee ROM, 

QS 

Pain  3 months Strengthening, 

stretching and 

aerobic exercise. 

Supervised group 

sessions 3 x/wk 

unsupervised home 

exercise daily 

Preop 

intervention for 

3 wk. Postop 

follow-up at 3 

months 

Not reported 

N: number of participants.SD ±: standard deviation (unless otherwise stated). I: Intervention Group. C: Control Group. I1: Intervention Group One. I2: Intervention Group 2. PT: Physiotherapist or 

Physical Therapist. Reps: Repetitions. RM: Repetition Maximum. ST: Strength Training. Wk: Weeks. VAS:  Visual Analog Scale for Pain. LOS: Hospital Length of Stay. STAI:  State-Trait Anxiety 

Inventory.  ADL: Activities of Daily Living. WOMAC: Western Ontario and Mcmaster Universities Osteoarthritis Index.  QS: Quadriceps Strength. HS: Hamstring Strength. HHS: Harris Hip Score. 

NRS: Numeric Rating Scale for Pain, AIMS: Arthritis Impact Measurement Scale.  HAD: Hospital Anxiety and Depression Score. NMES: Neuromuscular Electrical Stimulation. HOOS: Hip Injury 

and Osteoarthritis Outcome Score. SF-36: Shortform Health Survey-36. KOOS: Knee Injury and Osteoarthritis Outcome Score. NEADL: Nottingham Extended Activities of Daily Living. HADSA:  

Hospital Anxiety and Depression Scale (Anxiety Subdomain). ROM: Range of Motion. 6MWT: Six-Minute Walk Test. SEEQ: Self-Efficacy Expectation Questionnaire. HHD: Hand-Held 

Dynamometry. TUG: Timed-Up-And-Go Test.  Mini-OAKHQOL: Mini-Osteoarthritis of Knee and Hip Quality of Life. PSC: Patient-Specific Complaints. CRT: Chair Rise Time. LAPAQ: Longitudinal 

Aging Study Amsterdam Physical Activity Questionnaire. HRQL: Health Related Quality of Life. HGS: Hand Grip Strength. STS: Sit To Stand Test. AQoL: Assessment Of Quality Of Life. CES-D: 

Centre For Epidemiologic Studies Depression Scale. BMQ: Beliefs About Medicines Questionnaire. HeiQ:  Health Education Impact Questionnaire. LEFS: Lower Extremity Functional Scale. PCS: 

Physical Composite Score. MCS: Mental Composite Score. SPW: Self-Paced Walk. SCT: Stair Climb Test. AKS: American Knee Society Scores. PPT: Pain Pressure Threshold. PCS: Physical 

composite score. PWC-170: Physical Work Capacity on an Aerobic Bicycle Ergometer. KSS: Knee Society Clinical Rating Score. RT: Resistance Training. PRT: Progressive Resistance Training. 

Preop: Preoperative. Postop: Postoperative 
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 1 
 2 
 3 
Table 2: Methodological quality according to the PEDro criteria. 4 

 5 
 6  

PEDro Criteria 

Study 1 2 3 4 5 6 7 8 9 10 11 Total  

(/10) 

An et al. (2021)  1 1 1 1 1 0 1 1 1 1 1 9 

Aoki et al. (2009)  1 1 0 1 0 0 1 1 1 1 1 7 

Borjesson et al. 

(1996)  

1 1 0 1 0 0 1 1 1 1 1 7 

Bruce-Brand et al. 

(2012)  

1 1 1 1 0 0 1 0 0 1 1 6 

Cheng-Jung et al. 

(2022)  

1 0 0 1 0 0 1 1 0 1 1 5 

Crotty et al. (2009)  1 1 1 1 0 0 0 1 1 1 1 7 

Doiron-Cadrin et al. 

(2020)  

1 1 1 1 0 0 1 1 1 1 1 8 

Gilbey et al. (2003) 1 1 0 1 0 0 0 0 0 1 1 4 

Gocen et al. (2004)  1 1 0 0 0 0 1 1 1 1 1 6 

Hoogeboom et al. 

(2010)  

1 1 1 1 0 0 1 1 0 1 1 7 

Huang et al. (2012)  1 0 0 1 0 0 0 1 0 1 1 4 

Matassi et al. (2012)  1 1 0 1 0 0 1 1 0 1 1 6 

Mikkelsen et al. 

(2014)  

1 1 1 1 1 0 1 1 1 1 1 9 

Nunez et al. (2006)  1 1 0 1 0 0 1 0 0 1 1 5 

Oosting et al. 

(2012)  

1 1 1 1 0 0 1 1 1 1 1 8 

Rittharomya et al. 

(2020) 

1 1 0 1 0 0 1 1 1 1 1 7 

Soeters et al. (2018)  1 1 0 1 0 0 0 1 1 1 1 6 

Swank et al. (2011)  1 1 0 1 0 0 0 1 1 1 1 6 

Topp et al. (2009)  1 1 0 1 0 0 0 1 0 0 1 4 

Tungtrongjit et al. 

(2012) 

1 1 1 1 0 0 1 0 0 1 1 6 

Walls et al. (2010)  1 1 0 1 0 0 1 0 0 1 1 5 

Weidenhielm et al. 

(1993)  

1 1 0 1 0 0 0 1 0 1 1 5 

NOTES. PEDro criteria: 1. Eligibility criteria were specified. 2. Random allocation. 3. Concealed allocation. 4. Baseline 

similarity between groups. 5. Subject blinding. 6. Therapist blinding. 7. Assessor blinding. 8. Follow-up >85%. 9. Intention-to-

treat analysis. 10. Between-group statistical comparisons. 11. Point measures and measures of variability reported. Item 

scoring: 1 = present, 0 = absent. Criterion 1 is not included in the total score. 

 7 
 8 
 9 
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Figures: 1 
 2 

 3 
 4 
Figure 1: PRISMA flow diagram of study selection process. 5 
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 1 

Figure 2: Risk of bias summary. 2 

 3 
Figure 3: Effect of prehabilitation vs standard care on pain prior to TKA and THA. 4 
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 1 

Figure 4: Effect of prehabilitation vs standard care on pain post TKA and THA. 2 

 3 

Figure 5: Effect of prehabilitation vs standard care on function prior to TKA and THA. 4 
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 1 

Figure 6: Effect of prehabilitation vs standard care on function post TKA and THA. 2 

 3 

Figure 7: Effect of prehabilitation vs standard care on QoL prior to TKA and THA. 4 
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 1 

Figure 8: Effect of prehabilitation vs standard care on QoL post THA.  2 

 3 

Figure 9: Effect of prehabilitation vs standard care on hospital length of stay (days) post TKA 4 
and THA. 5 

 6 

Supplementary Material: 7 

Supplement 1: Search Strategies. 8 

 9 

CINAHL 10 

1. exp *Physical Therapy/ 11 

2. exp *EXERCISE/ 12 

3. exp *THERAPEUTIC EXERCISE/ 13 

4. exp *REHABILITATION/ 14 
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5. exp *PREHABILITATION/ 1 

6. exp *PREOPERATIVE/ 2 

7. exp *HOME REHABILITATION, REMOTE, ONLINE, VIRTUAL/ 3 

8. exp *REHABILITATION, COMMUNITY-BASED, SELF-MANAGMENT/ 4 

9. exp *RESEARCH, REHABILITATION/ 5 

10. exp *REHABILITATION, GERIATRIC/ 6 

11. exp *physical activity/ 7 

12. exp *physical fitness/ 8 

13. exp *physical exertion/ 9 

14. exp *athletic training/ 10 

15. exp *physical training/ 11 

16. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14  12 

17. exp HIP/ 13 

18. exp HIP JOINT/ 14 

19. exp KNEE/ 15 

20. exp KNEE JOINT/ 16 

21. hip.mp. [mp=title, CINAHL subject headings, abstract, instrumentation] 17 

22. knee.mp. [mp=title, CINAHL subject headings, abstract,instrumentation] 18 

23. exp Hip Surgery/ 19 

24. exp Knee Surgery/ 20 

25. exp ARTHROPLASTY/ 21 

26. exp ARTHROPLASTY, REPLACEMENT/ 22 

27. exp ARTHROPLASTY, REPLACEMENT, HIP/ 23 

28. exp ARTHROPLASTY, REPLACEMENT, KNEE/ 24 

29. exp Joint Prosthesis/ 25 

30. joint replacement.mp. [mp=title, CINAHL subject headings, abstract, 26 

instrumentation] 27 

31. arthroplasty.mp. [mp=title, CINAHL subject headings, abstract, 28 

instrumentation] 29 

32. 23 or 24 or 27 or 28  30 

33. 17 or 18 or 19 or 20 or 21 or 22 31 

34. 25 or 26 or 29 or 30 or 31 32 

35. 33 and 34 33 

36. 32 or 35 34 
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37. 16 and 36 1 

 2 

MEDLINE 3 

1. exp *EXERCISE/ 4 

2. exp *REHABILITATION/ 5 

3. exp *PREHABILITATION/ 6 

4. exp *PREOPERATIVE/ 7 

5. exp *EXERCISE THERAPY/ 8 

6. exp *HOME REHABILITATION, REMOTE, ONLINE, VIRTUAL/ 9 

7. exp *REHABILITATION, COMMUNITY-BASED, SELF-MANAGMENT/ 10 

8. exp *Exercise Movement Techniques/ 11 

9. exp *Physical Therapy Modalities/ 12 

10. exp *“Physical Therapy (Specialty)”/ 13 

11. exercise.mp. [mp=title, abstract, CAS registry/ec number word, MeSH subject 14 

heading] 15 

12. physiotherapy.mp. [mp=title, abstract, CAS registry/ec number word, MeSH 16 

subject heading] 17 

13. physical therapy.mp. [mp=title, abstract, CAS registry/ec number word, MeSH 18 

subject heading] 19 

14. exp *EXERTION/ 20 

15. exp *physical activity/ 21 

16. exp *physical fitness/ 22 

17. exp *physical training/ 23 

18. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 24 

or 17 25 

19. exp HIP/ 26 

20. exp HIP JOINT/ 27 

21. exp KNEE/ 28 

22. exp KNEE JOINT/ 29 

23. hip.mp. [mp=title, abstract, CAS registry/ec number word, MeSH subject 30 

heading] 31 

24. knee.mp. [mp=title, abstract, CAS registry/ec number word, MeSH subject 32 

heading] 33 

25. exp Joint Prosthesis/ 34 
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26. exp Hip Prosthesis/ 1 

27. exp Knee Prosthesis/ 2 

28. exp “Prostheses and Implants”/ 3 

29. exp ARTHROPLASTY/ 4 

30. exp ARTHROPLASTY, REPLACEMENT/ 5 

31. exp ARTHROPLASTY, REPLACEMENT, HIP/ 6 

32. exp ARTHROPLASTY, REPLACEMENT, KNEE/ 7 

33. arthroplasty.mp. 8 

34. joint replacement.mp. 9 

35. 23 or 24 or 25 or 26 or 27 or 28 10 

36. 19 or 20 or 21 or 22 or 23 or 24 11 

37. 29 and 30 12 

38. 31 or 32 or 33 or 34 13 

Pubmed 14 

1. exp *Physiotherapy/ 15 

2. exp *Physical Activity/ 16 

3. exp *EXERCISE, EXERCISE THERAPY/ 17 

4. exp *Kinesiotherapy/ 18 

5. exp *REHABILITATION/ 19 

6. exp *PREHABILITIATON/ 20 

7. exp *PREOPERATIVE/ 21 

8. exp *HOME REHABILITATION, REMOTE, ONLINE, VIRTUAL/ 22 

9. exp *REHABILITATION, COMMUNITY-BASED, SELF-MANAGMENT/ 23 

10. exp ARTHROPLASTY/ 24 

11. exp HIP ARTHROPLASTY/ 25 

12. exp KNEE ARTHROPLASTY/ 26 

13. exp JOINT PROSTHESIS/ 27 

14. exp Knee Prosthesis/ 28 

15. exp Hip Prosthesis/ 29 

16. exp HIP/ 30 

17. exp KNEE/ 31 

18. 16 or 17 32 

19. 8 or 9 33 

20. exp Total Knee Replacement/ 34 
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21. exp Total Hip Prosthesis/ 1 

22. exp Knee Surgery/ 2 

23. exp Hip Surgery/ 3 

24. joint replacement.mp. 4 

25. arthroplasty.mp. 5 

26. 8 or 9 or 10 or11 or 12 or 13 or 18 or 20 or 21 or 22 or 23 or 24 or 25 6 

27. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 7 

28. 26 and 27 8 

ProQuest 9 

1. exp *Physical Therapy/ 10 

2. exp *EXERCISE/ 11 

3. exp *THERAPEUTIC EXERCISE/ 12 

4. exp *REHABILITATION/ 13 

5. exp *PREHABILITAITON/ 14 

6. exp *PREOPERATIVE/ 15 

7. exp *HOME REHABILITATION, REMOTE, ONLINE, VIRTUAL/ 16 

8. exp *REHABILITATION, COMMUNITY-BASED, SELF-MANAGEMENT/ 17 

9. exp *RESEARCH, REHABILITATION/ 18 

10. exp *REHABILITATION, GERIATRIC/ 19 

11. exp *physical activity/ 20 

12. exp *physical fitness/ 21 

13. exp *physical exertion/ 22 

14. exp *athletic training/ 23 

15. exp *physical training/ 24 

16. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 25 

17. exp HIP/ 26 

18. exp HIP JOINT/ 27 

19. exp KNEE/ 28 

20. exp KNEE JOINT/ 29 

21. hip.mp. [mp=title, ProQuest subject headings, abstract, instrumentation] 30 

22. knee.mp. [mp=title, ProQuest subject headings, abstract, instrumentation] 31 

23. exp Hip Surgery/ 32 

24. exp Knee Surgery/ 33 

25. exp ARTHROPLASTY/ 34 
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26. exp ARTHROPLASTY, REPLACEMENT/ 1 

27. exp ARTHROPLASTY, REPLACEMENT, HIP/ 2 

28. exp ARTHROPLASTY, REPLACEMENT, KNEE/ 3 

29. exp Joint Prosthesis/ 4 

30. joint replacement.mp. [mp=title, ProQuest, subject headings, abstract, 5 

instrumentation] 6 

31. arthroplasty.mp. [mp=title, ProQuest, subject headings, abstract, 7 

instrumentation] 8 

32. 23 or 24 or 27 or 28  9 

33. 17 or 18 or 19 or 20 or 21 or 22 10 

34. 25 or 26 or 29 or 30 or 31 11 

35. 33 and 34 12 

36. 32 or 35 13 

37. 16 and 36 14 

Cochrane library 15 

1. exp *Physiotherapy/ 16 

2. exp *Physical Activity/ 17 

3. exp *EXERCISE, THERAPEUTIC EXERCISE 18 

4. exp *Kinesiotherapy/ 19 

5. exp *REHABILITATION, COMMUNITY-BASED, SELF-MANAGEMENT/ 20 

6. exp *PREHABILITIATON/ 21 

7. exp *PREOPERATIVE/ 22 

8. exp *HOME REHABILITATION, REMOTE, ONLINE, VIRTUAL/ 23 

9. exp ARTHROPLASTY/ 24 

10. exp HIP ARTHROPLASTY/ 25 

11. exp KNEE ARTHROPLASTY/ 26 

12. exp JOINT PROSTHESIS/ 27 

13. exp Knee Prosthesis/ 28 

14. exp Hip Prosthesis/ 29 

15. exp HIP/ 30 

16. exp KNEE/ 31 

17. 15 or 16 32 

18. 9 or 12 33 

19. 17 and 18 34 
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20. exp Total Knee Replacement/ 1 

21. exp Total Hip Prosthesis/ 2 

22. exp Knee Surgery/ 3 

23. exp Hip Surgery/ 4 

24. joint replacement.mp. 5 

25. arthroplasty.mp. 6 

26. 10 or 11 or 12 or 13 or 14 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 7 

27. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 8 

28. 26 and 27 9 

 10 

Google Scholar 11 

1. exp *Physiotherapy/ 12 

2. exp *Physical Activity/ 13 

3. exp *EXERCISE, THERAPEUTIC EXERCISE 14 

4. exp *Kinesiotherapy/ 15 

5. exp *REHABILITATION, COMMUNITY-BASED, SELF-MANAGEMENT/ 16 

6. exp *PREHABILITIATON/ 17 

7. exp *PREOPERATIVE/ 18 

8. exp *HOME REHABILITATION, REMOTE, ONLINE, VIRTUAL/ 19 

9. exp ARTHROPLASTY/ 20 

10. exp HIP ARTHROPLASTY/ 21 

11. exp KNEE ARTHROPLASTY/ 22 

12. exp JOINT PROSTHESIS/ 23 

13. exp Knee Prosthesis/ 24 

14. exp Hip Prosthesis/ 25 

15. exp HIP/ 26 

16. exp KNEE/ 27 

17. 15 or 16 28 

18. 9 or 12 29 

19. 17 and 18 30 

20. exp Total Knee Replacement/ 31 
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21. exp Total Hip Prosthesis/ 1 

22. exp Knee Surgery/ 2 

23. exp Hip Surgery/ 3 

24. joint replacement.mp. 4 

25. arthroplasty.mp. 5 

26. 10 or 11 or 12 or 13 or 14 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 6 

27. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 7 

28. 26 and 27 8 

 9 

 10 

Supplement 2: Risk of Bias summary of Individual studies.  11 
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