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Abstract

Background Knee replacements are increasingly performed in older adults but uncertainty remains regarding

their benefits in the context of age-related decline in physical function and other comorbidities. This study aimed to
examine (1) the effect of knee replacement on functional outcomes in the context of age-related decline in physical
function and (2) the factors associated with minimal important improvement in physical function after knee replace-
ment in community-dwelling older adults aged > 70 years.

Methods This cohort study was performed within the ASPREE trial, with 889 participants undergoing knee replace-
ment during the trial and 858 age- and sex-matched controls without knee or hip replacement identified from 16,703
Australian participants aged > 70 years. Health-related quality of life was assessed annually using the SF-12, including
its physical and mental component summary (PCS and MCS). Gait speed was measured biennially. Multiple linear
regression and analysis of covariance were used to adjust for potential confounders.

Results Participants with knee replacement had significantly lower pre- and post-replacement PCS scores and

gait speed compared with age- and sex-matched controls. Participants with knee replacement had significant
improvement in PCS score following knee replacement (mean change 3.6, 95% Cl 2.9-4.3) while PCS score remain-
ing unchanged in age- and sex-matched controls (-0.02, 95% CI -0.6 to 0.6) during follow-up period. The greatest
improvements were observed for bodily pain and physical function. Following knee replacement, 53% of participants
experienced minimal important improvement in PCS score (increased by > 2.7), while 24% experienced worsened
PCS score (reduced by > 2.7). Participants experiencing improved PCS score postoperatively had significantly lower
PCS and higher MCS scores pre-surgery.

Conclusions Although community-based older adults experienced a significant improvement in PCS scores after
knee replacement, their postoperative physical functional status remained significantly lower than age- and sex-
matched controls. The degree of preoperative physical function impairment was a strong predictor of functional
improvement, suggesting that this could be an important consideration when identifying older people most likely to
benefit from knee replacement surgery.
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Background

Knee osteoarthritis is common with increasing age,
causing pain and functional limitation [1]. Total knee
replacement (TKR) has been shown to be a cost-effec-
tive intervention for severe osteoarthritis which relieves
symptoms and restores function [2]. Previous studies
have consistently demonstrated significant benefits of
TKR on improving function and quality of life in hos-
pital and arthroplasty registry settings [3—7]. However,
20-30% of patients continue to experience pain and
functional limitation after total joint replacement [8],
and up to one quarter of TKR recipients are dissatisfied
with their outcomes despite undergoing a technically
successful procedure [9, 10]. Based on data from differ-
ent countries, the median age at TKR was 69-70 years
old [11-14], which means that almost half of all TKRs
for osteoarthritis were performed in older adults aged
70 years and over. A recent systematic review showed
improvements of pain, function, and quality of life fol-
lowing TKR in patients aged 65 years and over [15].
However, there remains significant uncertainty regard-
ing the effectiveness of knee replacement in older
adults who also experience age-related decline in physi-
cal function compounded by comorbidities. To date
there are no data in older adults on how much TKR
would improve physical functional status towards the
comparable level of their age- and sex-matched peers.
For older adults living with osteoarthritis and often a
greater burden of comorbidity, it is important to iden-
tify the factors associated with clinically important
improvement in physical function postoperatively
because there is the potential that a knee replacement
may have modest benefits in this context. Such evi-
dence is needed to inform clinical decision making
around a major surgical intervention that is costly and
entails a lengthy period of recovery, but has the poten-
tial to substantially improve physical function, quality
of life and independence.

Thus, the aim of our study was (1) to examine the
effect of knee replacement on functional outcomes in
older adults aged > 70 years, compared to age- and sex-
matched controls without joint replacement; and (2)
to identify the factors associated with minimal impor-
tant improvement in physical function in participants
who had a knee replacement. This study was embedded
within a large community-based clinical trial of healthy
community-dwelling older adults aged>70 vyears.
This approach enables the impact of knee replacement
in older people to be examined in the context of age-
related decline in physical function, which increases
after the age of 70 years [16, 17].
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Methods

Study population and setting

This cohort study was performed within the ASPirin
in Reducing Events in the Elderly (ASPREE) trial [18,
19], a randomised, placebo-controlled trial determin-
ing whether 100 mg/d aspirin extended disability-
free survival in 19,114 healthy, community-dwelling
individuals from Australia (aged >70 years) and the
USA (aged > 65 years). The ASPREE study was con-
ducted in accordance with the Declaration of Helsinki
1964 as revised in 2008, the NHMRC Guidelines on
Human Experimentation, the federal patient privacy
(HIPAA) law and ICH-GCP guidelines and the Inter-
national Conference of Harmonisation Guidelines for
Good Clinical Practice. ASPREE exclusion criteria
included history of diagnosed cardiovascular events,
dementia or presence of physical disability (major dif-
ficulty with performing independently any one of six
basic activities of daily living), resulting in a relatively
‘healthy, independently-living cohort at enrolment.
The study was approved by Ethics Committees in Aus-
tralia and the USA, and registered on Clinicaltrials.gov
(NCT01038583, registered 24/12/2009). All partici-
pants provided written informed consent. The median
follow-up period was 4.7 years. The sample for the pre-
sent study was drawn from the 16,703 Australian par-
ticipants. The study was approved by site-specific ethics
committees including the Royal Australasian College
of General Practitioners Ethics Committee (NREEC
02/22b), the Monash University Human Research Eth-
ics Committee (2006/745MC), the Human Research
Ethics Committee (Tasmanian) Network (H0008933),
ACT Health Human Research Ethics Committee
(11/07.997), and The University of Adelaide Human
Research Ethics Committee (H-250-2011). Australia
has a universal healthcare system providing publicly-
funded access to joint replacement, with subsidised
access available through private health providers.

Identification of participants with knee replacement

and controls

Clinical documentation relating to hospitalisations
for knee and hip joint surgical procedures during the
ASPREE trial was reviewed, and participants with any
knee replacement procedure (>95% with the indica-
tion recorded as osteoarthritis) were identified. The first
recorded in-trial knee replacement was used to confer
status as having a knee replacement. Participants with
knee replacement were matched 1:1 by age at time of
knee replacement (1 year) and sex with controls (age
at study entry) without knee or hip replacement during
the trial (Fig. 1). Baseline was defined as the pre-surgery
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Australian ASPREE participants
n=16,703

v

A 4

Without knee or hip replacement
n=15,116

Participants with first recorded joint
replacement being a knee replacement
n=889
Follow-up SF-12 assessment: n=596
Follow-up gait speed: n=455

Controls for knee replacement n=858
Matched with participants with knee
replacement by age (+1 year) and sex
Follow-up SF-12 assessment: n=812
Follow-up gait speed: n=746

Fig. 1 Participants with knee replacement and age- and sex-matched controls

study visit for participants with knee replacement and
the ASPREE baseline study visit for controls.

Outcome measures

Health-related quality of life was assessed annually using
the Medical Outcomes Study Short Form 12 Health Sur-
vey Version 2 (SF-12v2) [20], a generic health profile
instrument consisting of 12 items that measure 8 health
domains to assess physical and mental health: physical
functioning, role physical, bodily pain, general health,
vitality, social functioning, role emotional, and mental
health. The scores of these domains can be weighted and
summarised into two composite scores: physical compo-
nent summary (PCS) score and mental component sum-
mary (MCS) score [21]. The scores of PCS, MCS, and the
8 domains range 0—100 with higher values indicating bet-
ter health status [21]. This scale has been used in older
people undergoing TKR [22, 23].

Gait speed, a simple, objective indicator of physical
function and mobility [24, 25], was measured at the ran-
domisation visit and thereafter biennially, as the time in
seconds to walk 3 m at participant’s usual walking pace
from a standing start, with a gait aid, if used. Time on the
faster of two walks was the final gait speed measure [26].

For participants with knee replacement, the pre-knee
replacement measure was selected as the study visit
assessment undertaken immediately prior to the hos-
pitalisation (maximum 12 months from study visit to
hospitalisation); the post-knee replacement measure
was taken as the first available study visit assessment at
least 6 months after the hospitalisation. For controls,
outcomes were examined at study baseline, and then at

1 year for physical and mental health and 2 years for gait
speed after randomisation.

Covariates

Weight and height were measured, and data on date of
birth, sex, years of education, and comorbidities (diabe-
tes, dyslipidemia, hypertension, chronic kidney disease,
and cancer) were collected using questionnaires as previ-
ously described [18]. Body mass index (BMI) was calcu-
lated from weight/height®. Self-reported history of joint
replacement prior to study enrolment was obtained from
a questionnaire in a sub-study, the ASPREE Longitudinal
Study of Older Persons [27].

Statistical analysis

Characteristics of participants with knee replacement
and age- and sex-matched controls were compared using
independent samples t-tests or chi-square tests, when
appropriate. For aim 1 comparisons of changes in physi-
cal and mental health and gait speed between partici-
pants with knee replacement and controls, independent
samples t-tests were used for unadjusted analyses, and
multiple linear regression models were fitted with knee
replacement vs control as the independent variable and
change in functional outcomes as the dependent variable,
adjusted for baseline BMI and time between outcome
measures. For aim 2, participants with knee replace-
ment were categorised into three groups based on the
minimal important change in PCS score which was 2.7
points after TKR [28]: worsened (>2.7 reduction), stable
(change>-2.7 and<2.7), and improved (>2.7 increase)
physical function. To compare participant characteris-
tics among the physical function categories, analysis of
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variance (ANOVA) was used for unadjusted analyses and
analysis of covariance (ANCOVA) was used to adjust for
covariates.

Stratified analyses by age category and sex were per-
formed. Sensitivity analyses were undertaken excluding
participants who self-reported a history of joint replace-
ment at baseline. Additional adjustment for education
was performed. To reduce the risk of type 1 error, adjust-
ment for multiple comparisons was undertaken and
alpha set at 0.005 for this study. All analyses were under-
taken using STATA 16 (College Station, Texas USA).

Results

There were 889 participants with knee replacement
and 858 age- and sex-matched controls (Fig. 1). Partici-
pant characteristics at ASPREE baseline are presented
in Table 1. Participants with knee replacement had sig-
nificantly higher BMI and lower PCS score than controls.
The scores of physical function, role physical, bodily
pain, general health, vitality, and mental health were sig-
nificantly lower in participants with knee replacement
compared with controls. Presence of comorbidities, edu-
cation, MCS score, scores of social functioning and role
emotional, and gait speed did not differ significantly
between participants with knee replacement and con-
trols. The median time between baseline and follow-up
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outcome measures was 464 days (range 238-1115) for
participants with knee replacement and 361 days (range
236-716) for controls.

Knee replacement and PCS

Prior to knee replacement, participants had significantly
lower PCS score than age- and sex-matched controls
(40.4 vs 47.7, p<0.0001) (Table 2; Supplementary Fig. 1
A). There was a significant improvement in PCS score
following knee replacement (mean change 3.7, standard
deviation [SD] 10.1), while no significant change was
observed for controls over that time (-0.1, SD 7.5). Post-
knee replacement PCS score remained significantly lower
than for controls (44.1 vs 47.6, p <0.0001) (Table 2; Sup-
plementary Fig. 1 A). In analyses adjusted for BMI and
time between outcome measures, significant improve-
ment in PCS score was observed in participants follow-
ing knee replacement but not in controls (mean change
3.6 vs -0.02), with a significant between-group difference
(3.6, 95% confidence interval [CI] 2.7, 4.6) (Table 2).

Knee replacement and MCS

Participants had a slightly higher MCS score prior to
knee replacement than age- and sex-matched controls
(56.7 vs 55.9, p=0.04) (Table 2; Supplementary Fig. 1
B). There was a decline in MCS score following knee

Table 1 Characteristics of participants with knee replacement and matched controls at ASPREE baseline

Participants with knee

Age- and sex-matched controls P

replacement n=3858

n=889
Age (matched), years 774 (4.2) 774 (4.2) 0.94
Females, n (%) 545 (61.3) 529 (61.7) 0.88
Education>12 years, n (%) 323 (36.3) 357 (41.6) 0.02
Body mass index, kg/m2 29.9 (4.9) 278 (44) <0.0001
Diabetes, n (%) 85 (9.6) 83(9.7) 0.94
Dyslipidemia, n (%) 626 (70.4) 584 (68.1) 0.29
Hypertension, n (%) 694 (78.1) 652 (76.0) 030
Chronic kidney disease, n (%) 208 (25.3) 224 (28.3) 0.18
Cancer, n (%) 166 (18.7) 164 (19.1) 035
Physical component summary score of SF-12 439 (9.6) 476 (9.0) <0.0001
Mental component summary score of SF-12 56.0 (7.6) 55.8(7.0) 0.59
Physical function 435 (104) 473 (9.6) <0.0001
Role physical 47.109.2) 49.5(8.3) <0.0001
Bodily pain 449 (10.5) 492 (10.1) <0.0001
General health 504 (8.0) 51.8(7.6) 0.0003
Vitality 53.5(8.5) 54.8 (8.3) 0.001
Social functioning 52.8(7.6) 53.5(7.3) 0.04
Role emotional 50.7 (8.1) 514(7.2) 0.049
Mental health 53.7 (83) 54.9(7.9) 0.002
Gait speed, m/sec 1.02(0.22) 1.03(0.23) 0.55

Data presented as mean (standard deviation) for continuous variables, and no (%) for categorical variables
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Table 2 Baseline and follow-up measures and change in physical and mental health and gait speed in participants with knee

replacement and controls

Participants with knee replacement

Age- and sex-matched controls Difference between

N=596 N=812 groups

Baseline Mean Follow-up Mean Change® Baseline  Follow-up Change® Change® P

(SD) (SD) Mean (95% ClI) Mean (SD) Mean (SD) Mean (95% Cl) Mean (95% Cl)
PCS 404 (10.6) 44.1(10.3) 36(29,43) 47789  476(93) -0.02 (-0.6, 0.6) 36(2.7,4.6) <0.001
MCS 56.7 (8.3) 55.8(8.1) -1.0(-1.6,-0.3) 55.9(7.0) 55.8(7.1) 0.02 (-0.6, 0.6) -1.0 (-W 8,-0. 1) 0.02
Physical function  40.6 (11.3) 44.0(11.3) 4(26,4.2) 474 (9.4) 474(10.2) 02(-0.5,0.9) 11 <0.001
Role physical 45.0(10.0) 46.6 (9.4) 4(06,2.2) 49.6(8.2) 49.5(8.7) 0.1(-06,0.7) (O 3,23) 0.01
Bodily pain 41.1(11.1) 462 (11.1) 9(39,58) 49399  493(10.1) -0.02(-0.8,0.7) 9(3.7,6. 1) <0.001
General health 494 (9.1) 50.0 (8.8) 6 (-0.004, 1.3) 51.9(7.4) 51.6 (8.6) -0.3(-0.9,0.2) 0(0.1,1.8) 0.03
Vitality 52.1(94) 529(9.2) 6 (-0.1,1.4) 54.8 (8.3) 54.6 (84) -0.1(-0.7,0.5) .7 (-0.2,1 7) 0.15
Social functioning 51.7 (8.8) 52.5(8.3) (O 03, 1.5) 535(7.2) 533(74) -0.2(-0.8,0.5) 9 (-0.05,1.9) 0.06
Role emotional 50.2 (8.8) 50.5(8.8) 0.3(-0.5,1.0) 515(7.1) 51.6(7.6) 0.2(-0.3,0.8) 0.001(-09,09) 1.00
Mental health 54.2(8.3) 54.3(8.2) -0.005(-0.7,0.7)  550(79)  55.0(7.8) 0.1(-0.5,0.6) -0.1(-1.0,0.8) 0.86
Gait speed (m/ 0.97(0.21) 0.93(0.20) -0.04 (-0.06,-0.02) 1.04(0.22) 0.99(0.22) -0.05(-0.06,-0.04) 0.01(-0.01,0.03) 0.29

sec)?

SD Standard deviation, C/ Confidence interval, PCS Physical component summary score of SF-12, MCS Mental component summary score of SF-12

@ n=455 for participants with knee replacement and n =746 for controls
b Adjusted for baseline body mass index and days between outcome measures

replacement (mean change -0.9, SD 8.5) which was not
observed in controls (-0.1, SD 7.0), resulting in very
similar MCS score at follow-up (55.8 vs 55.8, p=0.94)
(Table 2; Supplementary Fig. 1 B). In adjusted analyses,
participants with knee replacement had a decline in MCS
score which was not seen in controls (mean change -1.0
vs 0.02), with little between-group difference (-1.0, 95%
CI-1.8,-0.1) (Table 2).

Knee replacement and SF-12 health domains

Prior to knee replacement, participants had significantly
lower scores than age- and sex-matched controls in phys-
ical function, role physical, bodily pain, general health,
vitality, social functioning, and role emotional (Table 2;
Supplementary Fig. 1 C-J). Participants continued to
have significantly lower scores after knee replacement
than controls in physical function, role physical, bodily
pain, general health, and vitality (all p <0.001) (Table 2;
Supplementary Fig. 1 C-J). In adjusted analyses, partici-
pants had significant improvement in physical function,
role physical, and bodily pain following knee replace-
ment, while controls experienced no significant change in
any domains. Between-group differences were significant
for physical function and bodily pain (Table 2).

Knee replacement and gait speed

Gait speed was significantly lower in participants
pre-knee replacement compared with age- and sex-
matched controls (0.97 vs 1.04 m/s, p<0.0001) (Table 2).
Gait speed declined in both participants with knee

replacement (mean change -0.04 m/s, SD 0.18) and con-
trols (-0.05 m/s, SD 0.18) of a similar magnitude over
the follow-up period. Post-knee replacement gait speed
remained significantly lower than that of controls (0.93
vs 0.99 m/s, p<0.0001) (Table 2). In adjusted analyses,
participants with knee replacement and controls expe-
rienced declines in gait speed of a similar magnitude
(mean change -0.04 m/s vs -0.05 m/s), with no between-
group difference (0.01, 95% CI -0.01, 0.03) (Table 2).

Similar results were observed for males and females,
with male participants experiencing a greater improve-
ment than female participants postoperatively in PCS
(4.2 vs 3.2), physical function (4.5 vs 2.2), and bodily
pain (6.0 vs 4.0) (Supplementary Tables 1 and 2). Simi-
lar results were also seen in analyses additionally adjusted
for education, or stratified by age category. The results
did not change in sensitivity analyses excluding par-
ticipants with self-reported joint replacement before
ASPREE trial (Supplementary Table 3).

Factors for minimal important change in PCS score

after knee replacement

Baseline characteristics of participants with knee replace-
ment were compared among groups with worsened,
stable, and improved PCS score based on the minimal
important change (Table 3). Following knee replacement,
316 (53%) participants experienced improved PCS score,
and 145 (24%) experienced worsened PCS score. Partici-
pants who experienced improved PCS score were slightly
younger, had significantly lower preoperative scores of
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Table 3 Baseline characteristics of participants with knee replacement based on minimal important change in self-reported physical

function

Worsened PCS Stable PCS Improved PCS P

(PCS change <-2.7) (PCS change -2.7 to (PCS change >2.7)

n=145 2.7) n=316

n=135

Age at joint replacement, years 776 (4.8) 77.1(3.8) 76.5(3.9) 0.02
<75 years, n (%) 53 (36.6) 0(37.0) 139 (44.0) 0.20
>75 years, n (%) 92 (63.4) (63‘0) 177 (56.0)
Females, n (%) 92 (63.5) 76 (56.3) 181 (57.3) 038
Education>12 years, n (%) 52(35.9) 41 (30.4) 117 (37.0) 039
Body mass index, kg/m2 30.1(5.1) 29.7 (4.7) 30.0 (4.9) 0.77
Diabetes, n (%) 19(13.1) 12 (8.9) 29(9.2) 038
Dyslipidemia, n (%) 99 (68.3) 88 (65.2) 228 (72.2) 031
Hypertension, n (%) 113 (77.9) 105 (77.8) 253 (80.1) 0.80
Chronic kidney disease, n (%) 37 (274) 37 (30.1) 72 (24.8) 0.53
Cancer, n (%) 30 (20.7) 25(18.5) 65 (20.6) 0.95
PCS 45.7 (9.0) 44.7 (10.0) 36.1(9.6) <0.0001
MCS 55.0(8.2) 55.7 (8.1) 579(8.2) 0.0004
Physical function 45.1(10.7) 442 (11.0) 37.0(104) <0.0001
Role physical 489 (8.9) 482 (9.2) 9(9.7) <0.0001
Bodily pain 45.8(9.9) 44.7 (11.4) 37.5(10.2) <0.0001
General health 51.0(7.8) 51.2(8.9) 47.8(9.4) 0.0001
Vitality 53.1(9.5) 54.5(9.3) 50.7 (9.1) 0.0002
Social functioning 529 (7.6) 52.3(8.6) 50.8 (9.3) 0.03
Role emotional 50.5(8.7) 50.3(84) 50.0 (9.1) 0.81
Mental health 53.2(84) 53.8(9.1) 54.8 (7.8) 0.15
Gait speed, m/sec 0.98(0.21) 0.97 (0.23) 0.97 (0.21) 0.92

Data presented as mean (standard deviation) for continuous variables, and no (%) for categorical variables

PCS Physical component summary score of SF-12, MCS Mental component summary score of SF-12

PCS, physical function, role physical, bodily pain, general
health, and vitality, and significantly higher preoperative
MCS score. There were no significant differences among
the PCS status groups in sex, education, BMI, presence
of comorbidities, scores of social functioning, role emo-
tional, and mental health, or gait speed. Similar results
were observed when adjustment for these covariates was
performed.

Discussion

In a large cohort of healthy, community-dwelling older
Australians, although participants receiving knee
replacement experienced significant improvement in
PCS score, their postoperative overall physical func-
tional status remained significantly lower than for age-
and sex-matched controls. The greatest improvements
were observed for bodily pain and physical function, as
expected after knee replacement surgery. Knee replace-
ment had a modest negative impact on mental function.
Worse preoperative physical function was the major pre-
dictor of minimal important improvement in PCS score

following knee replacement. These findings suggest that
the level of physical function is important for identify-
ing older adults who have the greatest capacity to benefit
from knee replacement surgery. Those who are already
functioning well are less likely to benefit from this major
surgery, and the risk—benefit ratio should be carefully
considered.

There are limited data about the effect of knee replace-
ment on functional outcomes in community-based older
populations. Much of the available data are subject to
bias conferred by population selection, such as samples
drawn from hospital settings with single or multiple
healthcare provider sites [3—7] or from clinical trials with
strict eligibility criteria and standardised post-opera-
tive care and rehabilitation protocols [29]. In our study,
participants received knee replacement as part of rou-
tine healthcare and decision making rather than being
restricted by trial procedures or selection bias, reflecting
the real-world situation. Furthermore, provision of knee
replacement spanned both public and private health sys-
tems and importantly, was not restricted to single clinical
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sites. This may explain the higher pre-surgery PCS scores
in our study compared with the previous studies [3-7],
emphasising that highly-selected study populations and
clinical samples of people undergoing knee replacement
do not represent average community-dwelling older
individuals.

As older people tend to experience decline in physical
function related to ageing [16, 17], the impact of knee
replacement on functional outcomes needs to be consid-
ered in this context. In the current study we were able to
compare functional outcomes in participants following
knee replacement with age- and sex-matched controls
who had a similar likelihood of age-related decline over
time. This is not possible for large-scale arthroplasty reg-
istry studies given the absence of a comparator group
that does not receive surgery, nor hospital-based clini-
cal studies where the focus is on postoperative improve-
ment. Previous studies, using propensity score matching,
reported improved physical functional status in older
persons receiving TKR compared with controls without
the surgery [30-32]. In our study, as expected, and sup-
porting the findings from a previous nested cases-control
study [33], participants with knee replacement had signif-
icantly worse PCS score and gait speed pre-knee replace-
ment compared with matched controls; this likely reflects
the indications for and decision to undergo surgery. How-
ever, although participants experienced improved PCS
score after knee replacement, their PCS score remained
significantly lower than for age- and sex-matched con-
trols, with approximately half the pre-surgery differ-
ences persisting which was clinically significant [28].
In terms of the SF-12 health domains, bodily pain and
physical function showed the most prominent improve-
ments, with 12% and 8% improvement of their preopera-
tive scores, respectively. These results suggest that knee
replacement might improve physical function mainly by
reducing pain. Although our study was unable to exam-
ine joint-specific pain, we found that knee replacement
produced significant benefits through reducing bodily
pain. With both participants with knee replacement and
controls experiencing clinically nonsignificant decline in
gait speed of a similar magnitude, gait speed remained
significantly lower in participants following knee replace-
ment than in age- and sex-matched controls.

In line with previous studies [34, 35], our study showed
associations between worse preoperative physical func-
tion and minimal important functional improvement
after knee replacement, as well as an association between
better preoperative mental health and minimal impor-
tant functional improvement after knee replacement.
These data highlight the need for careful pre-surgery
selection of patients based on their physical and mental
health to identify those most likely to benefit from knee
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replacement surgery. Although knee arthritis is com-
mon in older adults, this does not mean the individual
inevitably has significant functional impairment, as seen
in our study. As knee replacements are aimed at improv-
ing physical function, the degree to which knee arthritis
limits physical function would be a key criterion to deter-
mine the potential for benefit from this major surgery
[34, 35]. Despite knee arthritis, the individual’s function
might be limited by other joint disease or comorbidi-
ties [36, 37]. It may be supposed that mental health is
adversely affected by severe arthritis and associated
symptoms. However, we did not find that pre-surgery
MCS score was significantly lower in participants with
knee replacement than controls, rather there was a ten-
dency to the converse with a reduction in MCS score
post-knee replacement such that MCS score was similar
in participants post-knee replacement and controls. We
found that 24% of participants with knee replacement
had worsened PCS score postoperatively, consistent with
previous findings that about one quarter of individuals
with technically successful TKR are dissatisfied with the
outcomes [9, 10].

A strength of our study is the large community-
dwelling, well-characterised cohort from which the
study sample was drawn. The primary outcome of the
ASPREE trial was disability-free survival, thus inclu-
sion and exclusion criteria resulted in the cohort being
free of chronic disability at enrolment. The approach
of comparing participants with knee replacement with
age- and sex-matched controls embedded in a large
community-based clinical trial of older adults enables
the investigation of knee replacement outcomes in the
context of an ageing population with similar likelihood
of age-related functional decline over time. The PCS
and MCS scores in our study sample were compara-
ble to the wider ASPREE cohort in which PCS scores
declined while MCS scores tended to be stable with
increasing age [38]. Being a trial conducted across mul-
tiple Australian states, knee replacements were under-
taken across major public and private hospitals, and
participants and their healthcare providers made deci-
sions about knee replacement. There are limitations in
our study. While 80.6% of the participants had com-
pleted SF-12 data, age, sex, baseline BMI, PCS, MCS,
gait speed, and comorbidities were not significantly dif-
ferent between participants with completed data and
those without. The time between baseline and follow-
up outcome measures was longer for participants with
knee replacement than for controls. We adjusted for
this in the analyses and the results did not change com-
pared with the results from unadjusted analyses. Joint-
specific data were not collected in the ASPREE trial
as the study focused on overall measures of wellbeing.
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We were unable to determine the type of knee replace-
ment which could have been primary or revision knee
replacement. Sensitivity analysis excluding participants
with self-reported pre-trial joint replacement did not
change the results. As voluntary participants in a long-
term clinical trial, the ASPREE cohort may have greater
interest in their health.

Conclusions

In this community-based cohort of older adults, although
those having knee replacement experienced significant
improvements in PCS score, their postoperative overall
physical functional status remained significantly lower
than for age- and sex-matched controls. The greatest
improvement was observed for bodily pain and physi-
cal function. The degree of preoperative physical func-
tion impairment was a strong predictor of functional
improvement after knee replacement, suggesting that
this could be an important consideration when identi-
fying older people most likely to clinically benefit from
knee replacement surgery. Care is needed in recom-
mending knee replacement surgery for older adults who
have good physical function, as they are less likely to ben-
efit from this major surgery. The timing and risk—benefit
ratio of knee replacement need to be carefully considered
in older adults.
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