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ABSTRACT

The aim of this study was to compare patient reported outcomes 6 months after hip or knee
arthroplasty in subjects who were discharged to home compared to those who attended inpatient
rehabilitation.

Methods: 748 consecutive total hip or knee replacement patients were identified from a prospective
database. Preoperative and 6-month postoperative patient reported outcome measures were
recorded. 44 patients discharged directly to home were cohort matched by age, gender, procedure
and surgeon to 44 patients from the cohort who received inpatient care. Patient outcomes were
compared using SPSS version 24 software.

Results: Both cohorts saw significant improvements from baseline at 6 months. Median length of stay
for the inpatient group was 7 days (6-14). There was no significant difference between the groups
based on patient reported outcomes. There was a clinically significant difference (p=0.047) in the body
mass index of the Home Group (mean = 27) to Rehab Group (mean = 29).

Conclusion: Our study has shown that inpatient rehabilitation after hip or knee arthroplasty did not
positively affect 6-month patient reported satisfaction, expectation, pain, quality of life, ADL scores,
when compared with subjects who were discharged direct to home. A significant average saving of
$5,600 per patient with the use of home discharge is a promising avenue for health cost reduction,

and health resource distribution.
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Introduction

Over two million Australians suffer from osteoarthritis (OA), rising to 8.1% of the population in the
2014-15 period, with the majority of diagnoses occurring at 45 years of age and older *2. In 2015 there
were 44,710 total hip replacements and 57,687 knee replacements reported to the National Joint
Replacement Registry (NJRR), with 60-70% of these performed within private practice 3. With both an
ageing population and an obesity epidemic, osteoarthritis is set to become an even larger issue * with
joint replacements an effective treatment option °. The growing practice of joint replacement has
heralded advancements in all domains of care as improved surgical techniques, pain management,

early mobilization and rehabilitation programs decrease length of stay (LOS) °.

After arthroplasty, postoperative inpatient rehabilitation is used to varying degrees nationally and
internationally. Canada reports use of such services between 3-79% for THR and TKR postoperative
care 7, whilst in Australia recent reports suggest public and private use of inpatient rehabilitation for
TKR reaches 20% and 40% respectively & Private data has shown significant variability of inpatient
rehabilitation uptake across Australian states. THR inpatient care was used as little as 6% in Tasmania
and as high as 57% in the Northern Territory, whilst TKR inpatient care ranged from 9% (Tasmania) to
75% (Northern Territory)°. Early discharge to home with home-based rehabilitation has been
associated with reduced cost, improved clinical outcomes and increased patient satisfaction and can
safely and feasibly occur with a length of stay (LOS) in hospital of 4 days or less in up to 90% of TKR
and THR subjects &%, There is now a growing evidence base to use outpatient rehabilitation where

appropriate to decrease costs without sacrificing outcomes .

The aim of this study was to compare patient reported outcomes 6 months after THR or TKR in subjects

who were discharged to home compared to those who attended inpatient rehabilitation.
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Methods

In the 2016 financial year, 748 consecutive patients treated at the Mater Private Hospital, Sydney for
primary elective THR or TKR under the care of the investigating surgeons were entered into a
prospective database of hip and knee arthroplasty and formed the study group. Of these, 643 (86%)
patients completed preoperative and 6-month postoperative Patient Reported Outcome
Measures(PROMs). The PROMs included the Hip Osteoarthritis and Outcome Score (HOOS) and Knee
Osteoarthritis and Outcome Score (KOOS) which use 42 and 40 questions respectively, to determine
quality of life, pain, symptoms and activities of daily living’. The EQ-5D index is widely used as a
generic measure of health status, measuring mobility, self-care, activity, pain and anxiety 1. The
satisfaction and expectation components of the Knee Society score 2 were included, as well as a 2
additional questions relating to satisfaction: would they have the same surgery again under the same
circumstances, and a grading of their satisfaction with results of surgery on 5 point Likert Scale from

very disappointed to very satisfied.

After arthroplasty, 44 patients were discharged direct to home (Home Group). These subjects were
matched for age, gender, procedure, and surgeon to 44 patients who attended inpatient rehabilitation

(Rehab Group).

The primary endpoint of the study was the comparison between the Home Group and the Rehab
Group of the 6 month mean scores on the HOOS/KOOS subscales, and patient satisfaction. Descriptive
statistics are presented as means and standard deviations for continuous variables such as mean
patient reported scores, and counts and percentages for categorical variables. Means were compared
between treatment groups with independent t tests. Difference in proportions of patients between
treatment groups was assessed with the Chi test (x2 test). Statistical significance was set at p=0.05.

Analysis was performed using SPSS version 24 software.
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Results

Of the 748 patients who met the inclusion criteria, 643 (86%) completed PROMs before surgery and 6
months after arthroplasty. Of the 643 arthroplasty subjects, only 44(7%) were discharged straight to
home (Home Group), with the remaining 599 attending formal inpatient rehabilitation (Rehab Group).
There were 40 separate sites used for inpatient rehabilitation, with 47% receiving care at the same

hospital as the index surgery.

Each group of 44 patients consisted of 24 males and 20 females and a mean age of 63 years, with 29
THR and 15 TKR performed. There was no statistically significant difference between the two groups
for pre-operative demographic variables or PROMS (see Table 1). The Home Group had a significantly
lower mean Body Mass Index (BMI) of 27, compared to the Rehab Group mean of 29 (p=0.047). The
mean length of stay for acute care was 5 days, for both groups. The median length of stay for inpatient

rehabilitation was 7 days (4-16 days) at a cost of AUD $5,600 (range $3,200 to $12,800).

At 6 months, there was no significant difference between the two groups for any of the mean
HOOS/KOOS sub-scores (see Figure 2). There was no significant difference between the Home and

Rehab Group for any of the mean EQ5D sub-scores at 6 months (p>0.3).

At 6 months after arthroplasty, the mean Knee Society Expectation Score was 10.1 for the Home group
and 9.7 for the Rehab Group (p=0.43), out of a possible 15. The mean Knee Society Satisfaction Score
was 35 for the Home Group and 34 for the Rehab Group (p=0.60), out of a possible 40. The proportion
of subjects in each group that reported they were satisfied or very satisfied with the results of surgery,

and would undergo the same surgery again are shown in Figure 2.
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Discussion
In this study, inpatient rehabilitation after hip or knee arthroplasty did not positively affect 6-month
patient reported satisfaction, expectation, pain, quality of life, ADL scores, when compared with

subjects who were discharged direct to home.

It has been well established that hip and knee arthroplasty is an effective means of treatment for
osteoarthritis, with excellent functional and pain outcomes being reported widely in literature 34,
With the increasing age of the population, rising obesity levels and increasing access to healthcare,
arthroplasty rates are increasing. Likewise, postoperative rehabilitation services are in high demand,
with an average of 32% of THR patients and 39% of TKR patients receiving inpatient rehabilitation in

Australia 1. It is imperative an effective and affordable treatment is found, with outpatient therapy

being raised as one possible solution 6,

Whilst TKR has been shown to be an effective solution to OA, there is ample literature that suggests
that between 11-18% of patients are unsatisfied with primary TKR. In fact, Bourne et al. reported only
72-86% pain relief satisfaction when performing activities of daily living post TKR ’. The authors
concluded that further methods should be used to screen patients at risk of lower pain satisfaction,
including discussions regarding expectations of surgery and realistic outcomes. Hamilton et al.
reported on 4709 THR and TKR patients over a 4 year period, whereby satisfaction was 90% and 82%
respectively, at 12 months 2. In line with the previously reported findings, the authors identified three
further patient satisfaction determinants: meeting preoperative expectations, pain satisfaction and
hospital experience. These determinants further broadens the scope with which at risk groups can be
identified preoperatively, in order to maximise satisfaction rates. Thus, a rigorous screening
preoperatively, including detailed discussions of patient expectations and realistic orthopaedic advice,
is necessary to dispel myths and prepare patients adequately for life after TKR or THR. In doing so, it

may be possible to see improvements in TKR satisfaction scores to equal those of THR.

Despite the high proportion of Australians using inpatient rehabilitation after arthroplasty, the efficacy
of this treatment has received little attention. Buhagiar et al. ® recently conducted a randomised
controlled trial (RCT) of 165 Australian subjects comparing inpatient to a supervised 6-week home-
based rehabilitation program for TKR in a public hospital setting. At 6 months after surgery there were
no reported differences between the groups for 6-minute walk tests, pain, function, quality of life or
complications. Similar studies outside of Australia have also reported no differences in outcome

measures between inpatient and supervised home-based rehabilitation after hip or knee
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arthroplasty # & 7 1%, The results of our study support these findings in an Australian population of

privately insured patients after arthroplasty.

There is now a significant body of evidence illustrating the cost-effective nature of outpatient
rehabilitation over inpatient for TKR and THR 7 & 2°, The majority of arthroplasties are performed
privately in Australia, and with the trending increase in arthroplasties performed annually, a significant
change in practice to outpatient rehabilitation could significantly reduce both public expense and

private premium increases in the future 22,

In Australia, inpatient rehabilitation, THR and TKR are three out of the top five most common
procedures paid by health funds °. In a recent report produced by the Royal Australasian College of
Surgeons (RACS) examining variations between surgeons and Australian states, total costs (inclusive
of procedure + inpatient stay) for THR ranged from AUD$19,439 - $42,007 (median $26,350) and for
TKR from AUDS$17,797 - $30,285 (median $22,639), nationally. The average inpatient rehabilitation
cost alone for THR and TKR was calculated to be approximately AUD$11,015 . Data from the United
States suggests inpatient costs can be as much as 10.5 times that of outpatient care’. Inpatient
rehabilitation in Australia has been reported by Hart et al. 2 in 2014/2015 as much as $970 per day.
In this series, the additional cost of using inpatient rehabilitation was an average of 7 days at a cost of
AUDS5600 per patient. The significance in such costs is notable with limited resources fueling the need

for efficient health care delivery ’.

The privately insured population examined in this study used inpatient rehabilitation in 93% of
subjects, which is much higher than the national (40%) or state (59%) averages. The utilization of
rehabilitation after arthroplasty varies considerably across Australian states. After knee arthroplasty
inpatient rehabilitation is used by as few as 9% in Tasmania but as high as 64% in NSW *°. There is also
considerable variation between privately insured and public populations. These variations suggest
that, in many cases, need is not the driving factor for use of inpatient rehabilitation after arthroplasty.
We recognize that this very high rate of use of inpatient rehabilitation in our studied population is
driven largely by culture rather than need. In this institution inpatient rehabilitation has become the
accepted norm, with staff and patients expecting and supporting the practice routinely, without
consideration for a needs based decision. We do not advocate that the practice of inpatient
rehabilitation should be abandoned, but rather used more selectively. Home based rehabilitation is

likely to be inappropriate in the very elderly, those living alone, or those with very low mobility.
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The ability to predict arthroplasty patients who can be successfully discharged to a home based
rehabilitation program is of obvious value. Oldmeadow et al. developed and validated a score that
identifies 3 levels of risk of needing extended inpatient rehabilitation after hip or knee arthroplasty,
with an accuracy rate of 89% for those most at risk 22. The Risk Assessment and Prediction Tool (RAPT)
attributes a score based on age, gender, mobility, gaits aids, use of community supports and whether
a care giver resides with the subject, to give a total score out of 12. Those who score >9 have an
expected discharge directly home, those who score between 6-9 have a medium risk, where additional
intervention to discharge home is indicated, and those with a score <6 are expected to be discharged
to extended inpatient rehabilitation. It is the current practice of the investigating orthopaedic
surgeons to use the RAPT score before surgery to identify arthroplasty patients that may be
successfully discharged to home. Further consideration is also given to the other major factors in a
patient’s life and any depression or anxiety conditions. The use of this score facilitates patient
expectations to be discussed in advance and improved confidence can be given to arthroplasty
patients likely to be successfully discharged with a home rehabilitation program. This score can be
used as a guide to determine whether home based rehabilitation should be considered. In this series,
we matched the home and rehabilitation cohorts for gender, age and procedure. The lack of any
demonstrable positive effect of inpatient rehabilitation on 6 months outcomes supports the notion

that inpatient rehabilitation was overused in this population.

This study has some limitations. For both the Home Group and the Rehab Group there was no data
reported on type of rehabilitation therapy nor the frequency of patient attendance following
discharge. Subjects were not randomised to the groups, introducing the potential for bias. Over 90%
subjects in this study attended inpatient rehabilitation. This is significantly higher than the Australian
average of 40% and indeed abroad . This may reflect the higher socioeconomic district the hospital
is situated in, resulting in higher rates of people being able to afford inpatient, private care.
Additionally, we recognize that a culture of expected inpatient rehabilitation exists in our hospital that
biases the likelihood that patients will elect to discharge to home. All subjects were from a single
centre, so may not be representative of national practices. Regardless of the high proportion attending
inpatient rehabilitation the lack of demonstrable positive effect is enhanced by our cohort matching
based on demographics such as age and procedure. There were no significant differences in the
baseline patient reported outcomes between the 2 matched groups. However, the rehabilitation
group did have a significantly higher BMI before surgery (p=0.05), which may reflect a lower activity

level biasing them to a longer inpatient stay. Additionally, although the preoperative ASA grades were
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not significantly different between the groups, it is possible that they were not equal with respect to
medical comorbidities. Regardless we were unable to detect a difference between the groups at 6

months.

Conclusion

Our study has shown that inpatient rehabilitation after hip or knee arthroplasty did not positively
affect 6-month patient reported satisfaction, expectation, pain, quality of life, or ADL scores, when
compared with subjects who were discharged direct to home. A significant average saving of $5,600
per patient with the use of home discharge is a promising avenue for health cost reduction, and health

resource distribution.

Conflicts of Interest Nil



261 FIGURE LEGENDS:

262

263 Figure 1: Mean Patient Reported Outcome Measures for KOOS or HOOS scores 6 months after
264 arthroplasty in the Home and Rehab Groups. There was no significant difference
265 between the Home and Rehab groups for any subscore.

266

267

268 Figure 2: Satisfaction after Arthroplasty in the Home and Rehab Groups. There was no

269  significant difference between the Home and Rehab group.
270

271

272 TABLES:

273

274  Table 1: Baseline Patient Reported Outcome Scores for the Home and Rehab Groups

Mean BMI 27 29 0.047
Mean preoperative ASA* Score 1.5 1.6 0.628
Mean age at surgery (years) 62.9 62.6 0.917
No of Males 24 24 0.999
PREOPERATIVE PATIENT REPORTED SCORES
Mean HOOS/KOOS SYMPTOMS 42.4 42.0 0.834
PAIN 42.4 42.0 0.913
FUNCTION 52.9 51.1 0.682
QoL 31.7 30.8 0.834
Mean EQ5D MOBILITY/5 2.6 2.9 0.213
SELF CARE /5 1.6 1.8 0.216
USUAL ACTIVTIES /5 2.9 2.6 0.285
PAIN /5 3.1 3.2 0.594
ANXIETY/DEPRESSION /5 1.5 1.4 0.660
GENERAL HEALTH /10 6.7 6.9 0.601

275 *American Society of Anaethesiologists Physical Status Classification System

276

10



277
278

279
280

281
282
283
284

285
286
287
288
289

290
201
292

293
294

295
296

297
298
299

300
301
302

303
304
305

306
307

308
309
310
311

312
313

314
315

References

1. Australian Institute of Health and Welfare (AIHW). Osteoarthritis. 2017. Available
from: http://www.aihw.gov.au/osteoarthritis/who-gets-osteoarthritis/

2. Australian Institute of Health and Welfare (AIHW). Australia’s Health 2016. [PDF no Internet]
Australia’s health series no 15 Cat no AUS 199 Canberra: AIHW. Available from:
https://www.aihw.gov.au/getmedia/9844cefb-7745-4dd8-9ee2-f4d1c3d6a727/19787-
AH16.pdf.aspx?inline=true

3. Australian Orthopaedic Association (AOA). Hip, Knee and Shoulder Arthroplasty. Australian
Orthopaedic Association National Joint Replacement Registry. Annual Report. [PDF on Internet].
Adelaide; AOA: 2017. Available from:
https://acanjrr.sahmri.com/documents/10180/397736/Hip%2C%20Knee%20%26%20Shoulder%20Ar
throplasty

4. Han A, Nairn L, Harmer A, et al. Early rehabilitation after total knee replacement surgery: a
multicenter, non-inferiority, randomized clinical trial comparing a home exercise program with usual
outpatient care. Arthritis Care & Research 2015;67(2):196-202.

5. Lopez-Olivo M, Landon G, Siff S, et al. Psychosocial determinants of outcomes in knee
replacement. Ann Rheum Dis 2011;70(10):1775-81.

6. Kolisek F, McGrath M, Jessup N, et al. Comparison of outpatient versus inpatient total knee
arthroplasty. Clin Orthop Relat Res 2009;467(6):1438-42.

7. Mahomed N, Davis A, Hawker G, et al. Inpatient compared with home-based rehabilitation
following primary unilateral total hip or knee replacement: a randomized controlled trial. J Bone Joint
Surg Am 2008;90(8):1673-80.

8. Buhagiar M, Naylor J, Harris I, et al. Effect of inpatient rehabilitation vs a monitored home-based
program on mobility in patients with total knee arthroplasty: The HIHO randomized clinical trial.
JAMA 2017;317(10):1037-46.

9. Medibank Private LTD. Health cost and utilisation report 2016. [PDF on Internet] Available from:
https://www.medibank.com.au/content/dam/medibank/About-Us/media-
centre/Medibank%20Health%20Cost%20and%20Utilisation%20Report%20for%202016.pdf

10. Jorgensen C, Kehlet H. Role of patient characteristics for fast-track hip and knee arthroplasty. Br J
Anaesthesia 2013;110(6):972-80.

11. Rolfson O, Bohm E, Franklin P, et al. Patient-reported outcome measures in arthroplasty registries
Report of the Patient-Reported Outcome Measures Working Group of the International Society of
Arthroplasty Registries Part 11. Recommendations for selection, administration, and analysis. Acta
Orthop 2016;87 (1):9-23.

12. Scuderi G, Bourne R, Noble P, et al. The New Knee Society Knee Scoring System. Clin Orthop
Relat Res 2012;470(1):3-19.

13. Lopez-Liria R, Padilla-Gongora D, Catalan-Matamoros D, et al. Home-Based versus Hospital-
Based Rehabilitation Program after Total Knee Replacement. Biomed Res Int 2015;2015:450-21.

11


http://www.aihw.gov.au/osteoarthritis/who-gets-osteoarthritis/

316
317
318

319
320
321

322
323

324
325

326
327

328
329

330
331
332
333

334
335
336

337
338
339

14. Coulter C, Weber J, Scarvell J. Group physiotherapy provides similar outcomes for participants
after joint replacement surgery as 1-to-1 physiotherapy: a sequential cohort study. Arch Phys Med
Rehab 2009;90(10):1727-33.

15. Royal Australasian College of Surgeons. Surgical variance report - orthopaedic surgery. [PDF on
Internet]. Available from: https://www.surgeons.org/media/25492528/surgical-variance-reports-2017-
orthopaedic-surgery.pdf

16. NIH Consensus Statement on total knee replacement december 8-10, 2003. J Bone and Joint Surg
2004;86A(6):1328-35.

17. Bourne R, Chesworth B, Davis A, et al. Patient satisfaction after total knee arthroplasty: who is
satisfied and who is not? Clin Orthop Relat Res 2010;468(1):57-63.

18. Hamilton DF, Lane JV, Gaston P, et al. What determines patient satisfaction with surgery? A
prospective cohort study of 4709 patients following total joint replacement. BMJ Open 2013;3(4)

19. Austin M, Urbani B, Fleischman A, et al. Formal physical therapy after total hip arthroplasty is
not required: a randomized controlled trial. J Bone Joint Surg Am 2017;99(8):648-55

20. Tribe K, Lapsley H, Cross M, et al. Selection of patients for inpatient rehabilitation or direct home
discharge following total joint replacement surgery: a comparison of health status and out-of-pocket
expenditure of patients undergoing hip and knee arthroplasty for osteoarthritis. Chronic Iliness
2005;1(4):289-302.

21. Hart A, Naylor A, Mittal R, Harris I. Physiotherapy based rehabilitation after total hip or knee
arthroplasty. [PDF on Internet]. Agency for Clinical Innovation. NSW. 2015. Available from:
https://www.aci.health.nsw.gov.au/__data/assets/pdf file/0004/289669/Physio-based_rehab_Hart.pdf

22. Oldmeadow L, McBurney H, Robertson V. Predicting risk of extended inpatient rehabilitation
after hip or knee arthroplasty. J Arthroplasty 2003;18(6):775-79.

12



	Inpatient rehabilitation did not positively affect 6-month patient-reported outcomes after hip or knee arthroplasty
	Authors

	Wiley_Statement
	Hutchinson_2018_Inpatient
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Conflicts of Interest Nil


