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Abstract

Objective: Whilst a number of risk factors for poor patient reported outcomes (PROMs) following
knee arthroplasty (KA) have been identified, unexplained variability still remains. The role of pre-
operative foot and ankle status on such outcomes has not been investigated. The aim of this study
was therefore to determine the association of clinical foot and ankle assessments with patient
reported outcomes one year following KA. Design: One hundred and fifteen participants from the
Clinical Outcomes in Arthroplasty Study (COASt), underwent detailed foot and ankle assessments
at baseline, prior to KA (2012-2014) and were followed up for self-reported outcomes one year
after surgery. Results: Thirty nine percent of subjects reported foot pain at baseline. Mean pre-
operative Oxford Knee Score (OKS; 0 [worst] to 48 [best outcome]) was 21 and post-operative
OKS score was 38. In fully adjusted analysis pre-operative foot pain was significantly associated
with one year outcome (risk ratio (RR) 0.78 95% confidence interval (Cl) 0.62, 0.98). No significant
association was observed between ankle dorsiflexion or foot posture and outcome. Conclusions:
Patients with pre-operative foot pain are more likely to have poorer clinically important outcomes
one year following KA than patients without foot pain. Static ankle dorsiflexion and foot posture
do not further explain post-operative KA outcomes. Consideration should also be given to address

pre-operative foot pain when attempting to achieve a good clinical outcome for KA.



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

27

Introduction

Knee Arthroplasty (KA) is considered to be a successful and cost-effective intervention for
individuals with severe end stage Osteoarthritis (OA) (1). Growing emphasis is therefore now
placed upon Patient Reported Outcome Measures (PROMS) to measure the success of KA (2)
and it has become apparent that not all patients are satisfied with their surgery, with

dissatisfaction rates ranging from 7% to 32% (3-7).

A number of factors for poor patient reported outcomes following KA have been identified.
These include BMI (8, 9), anxiety, depression and social deprivation (10), rheumatoid arthritis
(RA) (10, 11), age (10, 12) and musculoskeletal comorbidities (13). Whilst these studies have
provided good insight into the explanation of KA outcome, less than 20% of the variability in
PROMs of KA has so far been explained (10), suggesting there are other factors still to be

identified to improve our ability to recognise patients at risk of poor KA outcomes.

Patients undergoing KA often have other troublesome hips and knees (13). It is acknowledged
by clinicians and researchers that there is a relationship between foot, ankle, knee and hip
kinematics. Clinical foot and ankle assessments is based on the theory to which, the degree of
movement at the foot, subtalar and ankle joint affect the lower limb alignment as movement is
transferred proximally. An excess of subtalar joint inversion/eversion is hypothesised to
increase external/internal rotation about the tibia, which in turn is said to disrupt the normal
mechanics of the tibiofemoral joint (14). These axial links between the subtalar and tibiofemoral
joint indicate that foot and ankle kinematics may play an influential role on the both the
transverse rotational and frontal measures about the knee. Such theories remain limited in their
evidence base, likely due to the difficulty in assessing dynamic anatomical forces and motion
within the intricate articulations around the foot and ankle joints. Despite the growing body of

evidence which has observed the effect of altering biomechanical factors, via the use of foot
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interventions, on knee OA related kinematics (15-19), there is little known about the role of the

foot and ankle on clinical knee outcomes such as pain and function, in particular following KA.

A study of KA patients found worse post-surgical pain and function in individuals who reported
arthritis related symptoms in the ankles/feet/toes (13), these associations were however
mediated through depression. Recent findings from a large prospective cohort, enhanced with
patients with or at risk of knee OA, show that foot pain adversely affects knee OA related pain
and symptom severity as measured by WOMAC and objective measures of physical function
(20-meter walk test pace and repeated chair stand pace) (20). Due to the cross-sectional nature
of the study no inference could be made as to whether foot pain preceded knee OA or developed

subsequent to it.

The aim of this study was therefore to determine if clinical foot and ankle assessments,

including pain are associated with patient reported outcomes one year following KA.

Methods

Study population

A subset of participants (n=115) from a prospective cohort of patients listed for KA, known as
the Clinical Outcomes in Arthroplasty Study (COASt), underwent detailed foot and ankle
assessments. This subset is known as COASt-Foot. COASt is a prospective, dual-centre
longitudinal cohort study of patients who were listed for hip and knee arthroplasties across two
hospitals; Southampton University Hospital NHS Foundation Trust (UHS) and Nuffield
Orthopaedic Centre (NOC), part of the Oxford University Hospital NHS Trust (OUH). 1760
patients recruited for COASt for KA underwent baseline data collection. 1441 at UHS and 319 at

the NOC. Full ethical approval was gained (Oxford REC A ref: 10/H0604/91). All participants
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provided written informed consent. One hundred and fifteen patients underwent detailed foot
and ankle assessments pre-operatively and were prospectively followed up one-year post-

operative to allow comparison of pre and 1 year post-operative knee outcomes.

Baseline data collection for COAST-foot ran from 2012-2014 at both sites. All patient
characteristics and clinical measures including foot and ankle measures were made during the
COASt pre-operative visit, alongside all other measures taken with COASt at baseline. Follow-up
patient reported outcomes were collected one year post-operatively. All patients listed for KA at
both sites were approached to take part in COASt. Participants were included if above the age of
18, with no upper age limit. The broad inclusion criteria of COASt provided a high level of
generalizability. COASt-Foot is a sample of COASt KA participants, randomly selected over a
short period for a doctoral study. Participants with Charcots arthropathy or other severe
neurological disease, previous knee or ankle arthroplasty or fusion were excluded from COASt-

foot.

Covariates

Demographic and clinical data, including age (years) and gender, was collected when enrolling
on the COASt study. BMI (Kg/m?2) was measured at baseline pre-operative assessment by the
COASt researcher, along with depression (Hospital Anxiety and Depression Score) (21), which

was assessed via patient completed questionnaire.

Pre-operative Oxford Knee Score (OKS) (22) was also collected at baseline visit. OKS is a
validated patient-administered questionnaire which consists of 12 questions relating to knee
pain and physical function limitations during the past 4 weeks. Each question is answered on a

five-point Likert scale, and an overall score is calculated by summarising the responses to each
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of the 12 questions. This sum score ranges from 0 to 48, where 0 indicates the most severe

symptoms and 48 the least severe symptoms.

Main exposures

Disabling foot pain, foot posture and passive ankle dorsiflexion were examined. Objective
assessments were chosen based on the findings of an international consensus study (23) and
extensive literature review (24). Prior to this the absence of agreement for which assessment
measures should be used to assess the foot and ankle in clinical practice was a dilemma for
researchers and clinicians and whilst foot and ankle assessment measures were routinely used,
the evidence to support their use was weak. Many historically used measures are limited in that
associations to clinical outcomes such as foot pain or function have yet to be reported and as
such the clinical relevance and minimally important clinical change values have not been

established.

The consensus study informed the choice of ankle dorsiflexion range of motion and Foot
Posture Index (FPI), which unlike most, have undergone previous investigations for both
reliability and clinical validity (25-29) and were selected as two of the most highly
recommended measures among a battery of others (23). An additional measure of foot pain was
introduced to COASt-Foot due to the importance of pain within disease. A measurement of foot
pain that has often been used in epidemiology is the Manchester Foot Pain and Disability Index
(MFPDI). The MFPDI can be used for foot pain in different populations, with or without the
presence of musculoskeletal disease. It has been validated in both the rheumatology and general

population (30, 31).
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One clinical examiner at each site (research physiotherapist and clinical research nurse)
conducted the ankle dorsiflexion measures, after receiving training from an experienced

Podiatrist (LG) and all FPI measures at both sites were conducted by LG.

Disabling foot pain was established for either foot using the MFPDI (30) at baseline pre-
operative assessment. A practical definition of disabling foot pain (at least one of the 10 FPDI
function items experienced on most/every day(s)) has been proposed and shown to be sensitive

to age and gender differences within the older population (31, 32).

Passive ankle dorsiflexion of the affected limb was also assessed at the pre-operative
assessment visit, using a goniometer placed on lateral aspect of calcaneus, one arm bisecting the
midpoint of lateral lower leg and other arm orientated at 900, whilst the participant lay supine
with knee extended. The examiner applied pressure to passively dorsiflex the ankle, whilst

measuring the movement.

The FPI provides a composite measure of overall foot posture (25). It consists of six criteria:
talar head palpation, curves above and below the malleoli, inversion/eversion of the calcaneus,
bulge at the region of the talonavicular joint, congruence of the medial longitudinal arch and
abduction/adduction of the forefoot on rearfoot. Total FPI score is the sum of 6 ordinal items
with individual scores of -2 to +2. High intra-rater reliability has previously been reported for

both of these measures (26-28).

The FPI has undergone testing against the Rasch model to determine its internal construct
validity. Ordinal data that fits the Rasch model can be transformed to an interval measurement
level using logits as the units of measurement, these logit values has been previously
established (33) and prior to analysis the total FPI scores for left and right feet were

transformed to their equivalent logit values.
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Outcome

The main outcome variable was patient acceptable symptom state (PASS) for one-year Oxford
Knee Score (OKS) (=30 points). OKS PASS for one-year OKS was assessed by mail questionnaire
one year post-operatively. The COASt-Foot study aimed to use thresholds that represent
whether a patient has or has not achieved a clinically meaningful outcome. Even if the patient
reports a bad outcome or no improvement in terms of pain and function, as measured by OKS,
they may still be satisfied with surgery (4, 10). Therefore, satisfaction was considered within
OKS outcome by using the one-year PASS score. Judge et al (10) previously identified the PASS
score cut off of 30 points in the OKS to define a ‘satisfactory symptom state’ and differentiate

between patients with extremely high versus high overall levels of satisfaction with surgery.

Statistical analysis

All analysis was completed in Stata version 13.0 (Stata Corp, College Station, Texas, USA). Prior
to analysis, data distributions were checked for inconsistencies, outliers, and missing

information.

Baseline characteristics between those who provided follow up data and those who did not and
between those with acceptable and non-acceptable PASS scores were compared using Student’s
t-test and Pearson chi squared tests (table 1 and 2). Due to the increased risk of a type I error
(falsely rejecting the null hypothesis) when making multiple statistical tests, Bonferroni
corrections were used to adjust probability levels. Complete case analysis was undertaken to

ensure homogeneity between foot and ankle assessment groups.
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The association between foot pain, ankle dorsiflexion and FPI with KA outcome was assessed
using generalized linear models with a log link (Poisson family) to obtain estimates of relative
risk (RR) and 95 percent confidence intervals (95% Cls) by using robust standard errors (34).
Interaction between foot pain and depression was tested using likelihood ratio test and
multicollinearity was assessed by tolerance and variance inflation factor (VIF). The following
covariates were used in the adjusted models for foot pain: Pre-operative OKS, age, sex, BMI and
depression. Models for ankle dorsiflexion and FPI were adjusted for pre-operative OKS, age, sex

and BMI.

We used a directed acyclic graph (DAG) to select covariates needed for an unbiased parametric
estimate of the exposures (35). This gave us 2 alternative foot pain models, where two of the
covariates could be excluded (BMI and depression). These models resulted in no changes in the

estimated risk ratios (data not shown).

Results

248 patients who underwent KA were recruited to the COASt-Foot study. Of these patients 115
(mean age 65.7 + 10.1 years) completed both pre and one year post-operative OKS and
underwent foot and ankle screening and these patients form the cohort used for the analysis of
clinically important outcomes (figure 1). No interaction was observed between foot pain and

depression and no indication of multicollinearity was found.

Figure 1.

Baseline demographic details of this cohort are described in Table 1. A small number of

participants (14.8%) had incomplete follow up OKS scores or were missing complete scores.

There were small differences between patients that did and did not respond to the one-year
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questionnaire, where those who responded were older, had a lower BMI and were less likely to
suffer from anxiety/depression and foot pain. A higher percentage of non-responders were
female. There were no significant differences in pre-operative patient characteristics between
participants with follow up (responders) and those without (non-responders), apart from pre-
operative OKS (mean difference 6.0 95% CI 2.8, 9.2 P=0.0007); non-responders had a lower

(worse) mean pre-operative OKS score (15.7 £ 6.4) than responders (21.7 * 6.6).

39% of subjects (from n=115) reported foot pain at baseline, with 34% reported disabling foot

pain (from n=115). Mean pre-operative OKS score (0-48) was 21 and post-operative OKS score

was 38. The distribution of OKS at one year was negatively skewed to the left, suggesting the

majority of patients achieve improvement in pain and function. However, for difference in

scores, whereas most patients showed an improvement in their OKS, a small number (4%) get

worse or remain unchanged.

Table 1.

Table 2.

Foot pain

Adjusted model indicated that subjects with pre-operative foot pain were less likely to achieve

an acceptable outcome (RR 0.78 95% CI 0.62, 0.98 p=0.03) (table 3).

Ankle dorsiflexion

Adjusted regression analysis showed ankle dorsiflexion was not associated to post-operative

PASS score (RR 1.00 95% CI 0.99, 1.02) (table 3).
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Foot Posture

Adjusted regression analysis showed that a more pronated static foot posture was not

associated to outcome (RR 0.98 95% CI 0.95, 1.02) (table 3).

Table 3.

Discussion

Using a subset of participants from a prospective cohort receiving primary KA in Southampton
and Oxford, UK, the COASt-Foot study has found that pre-operative foot pain is associated with
one-year post-operative patient reported outcome following KA; participants with foot pain had
greater risk of having a poorer outcome, as defined by OKS PASS. Objective pre-operative
assessments including foot posture and ankle dorsiflexion did not provide further explanation

for one-year outcome.

OA related ankle/foot/toe pain, identified from a pain mannequin has shown worse post-
operative outcomes in a population of individuals awaiting KA (n=494) (13). Individuals who
reported problematic or painful ankles/feet/toes with OA had worse post-surgery WOMAC pain
(1.24 95% CI 0.48, 2.00) and physical function scores (3.14 95% CI 0.69, 5.59). The problematic
or painful joints reported were those also affected by arthritis and associations were mediated

through depression.

It is important to consider the potential drivers behind foot pain to inform pre-operative

management advice. To determine whether foot pain is independent of mechanical or biological
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factors of knee OA a lengthened pre-operative longitudinal study would be required to first

establish if knee OA precedes foot pain.

Whilst there is evidence of investigation into the role of foot structure on knee pain and injuries
(36, 37), evidence is often limited to cross sectional design and investigation into the association
of foot pain and knee pain appears to have been overlooked. Whilst foot pain may be due to
direct symptoms and local foot conditions, the high prevalence of foot pain in the COAST-Foot
population suggests the association is clinically important. Potential biological mechanisms that
may explain the findings are the role of central sensitisation, generalised joint OA and/or

mechanical associations.

It is now well established that some patients with painful OA present with pain sensitization
(38). The risk of persistent pain after KA has been related to the degree of central sensitisation
before surgery. Following finding of a systematic literature review Baert et al (39) suggest that
pre-surgical signs of altered central pain modulation, such as joint pain at rest or widespread
pain sensitization, may plausibly be associated with more post-surgical pain. In a previous
longitudinal study, after adjusting for pre-operative pain, participants with a high pre-operative
pain at rest and a low pain threshold (features which may reflect a central sensitisation
mechanism) showed less favourable outcome in terms of pain relief 18 months after TKR (40).
If foot pain is a consequence of sensitisation then it may be the sensitisation phenomenon in its

entirety that is actually associated to poor outcome and foot pain is merely a part of this.

Multiple joint involvement or polyarticular OA is common (41) and clustering of frequently
affected joints has been observed to support this (42). Associations have been found for hand
and knee OA (43) and foot, hand and knee OA, with an elevated risk of foot OA in coexisting
bilateral disease of other joints (44). Foot pain in the COASt-Foot population may be linked to a

degree of foot OA, however the prevalence of foot OA in these patients is unknown. The COASt-

10



266  Foot findings that foot pain is associated to knee OA symptoms and outcomes would support
267  this theory in the presence of symptomatic foot OA. Evidence suggests discordance between
268  radiographic OA and clinical symptoms, with less than 50% of patients with radiographic OA
269  reporting symptoms (45). This would indicate that either participants with foot pain in the
270  COASt-Foot study represent only half of patients with foot OA or that this theory may not

271  support the association of foot pain to knee OA related symptoms and outcomes in COASt-Foot.
272  Although the presence of foot OA is likely in the COASt-Foot population, particularly those with
273  foot pain, it is difficult to confirm the role of polyarticular OA in these findings without

274  radiographic evidence.

275

276  Another consideration for the findings in COASt-Foot is the potential of mechanical associations.
277  Inknee OA changes in loading patterns have been identified throughout the lower extremity as
278 itacts as a linked kinetic unit with adaptations seen in distal body segments (46). Medial knee
279  OA has also been associated with changes in gait patterns attributed to movement-induced
280 nociception (47). Studies have shown relationships between foot, ankle, knee and hip

281  kinematics and it has been suggested that an association between knee OA and foot status is
282  relative to disease led biomechanical changes (14-16).

283

284  Findings from COASt-Foot showed no association between foot posture or ankle dorsiflexion
285  with post-operative knee pain and function. These findings suggest that although foot pain is
286  related to knee pain and function, objective clinical foot and ankle status is not and therefore
287  static mechanical influences may not be a key driver in the relationship between foot pain and
288  knee OA symptoms in KA outcomes. However, the relationship between dynamic influences in
289  COASt-Foot is unknown and may potentially play a role in the main findings.

290

291  The study made use of carefully chosen valid, reliable and responsive instruments for assessing

292  multiple exposures and outcomes. Surgery was completed at two sites, within a standard NHS

11
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setting by multiple surgeons; findings were therefore generalizable and representative of the
general UK orthopaedic practice. Selection bias was minimised as the outcome was unknown
during collection of exposure data and recall bias was limited as all questions were based on
current status, requiring no long term retrospective consideration. Reporting bias was unlikely
as participants were not recruited based on foot pathology therefore there was less reason to
over or under report foot symptoms. Another strength of this study was the use of one year
post-operative OKS as the outcome, adjusting for baseline score. This is an unbiased method of

analysis and it is known to be the most precise (48).

Limitations

Follow up bias may play a role in this study as participants who were followed up had better
pre-operative knee pain and function scores than those who did not, hence the true effects of
this may be over-estimated in this study. However, the loss to follow up rate was relatively low
and this was the only variable to show a difference. Whilst the reasons for non-compliance to
follow up in these participants is unknown we are able to account for baseline characteristics.
Studies often show a difference in more than one characteristic between responders and non-
responders and previous evidence has acknowledged the same effect of pre-operative OKS (10,

11, 49).

Based on findings of previous studies-a limited number of which actually report variances
between responders and non-responders- this difference in pre-operative OKS was not
expected (10, 11, 50). Non-responders had, on average, lower (worse) mean pre-operative OKS
score than responders, suggesting that a group of patients with worse severity of post-operative
symptoms were not accounted for and there was therefore a higher chance of type Il error.

Whilst it does not invalidate the longitudinal findings it may have underestimated the effects of

12
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foot pain and ankle dorsiflexion on outcome. The effects of confounding were limited by

adjustments for a large number of confounders; however, this cannot be fully excluded.

Reliability of clinical measures was not established within this cohort due to the ethical
considerations for patients, who had strict time restrictions applied to pre-operative COASt
appointments due to lengthy demanding physical assessments and questionnaires. Reliability
for the clinical foot and ankle assessments has however been determined in previous studies

(25-28).

Clinical assessment of the ankle may be somewhat subjective, particularly when performed
passively, as the range of motion depends on the force applied by the tester. However, in this
instance it was believed that this would be a superior method to remove the potential for bias
that may be introduced from the discrepancies in lower extremity strength and active joint
stiffness often seen in patients with severe knee OA. A number of participants had difficulty
maintaining a position of non-weight knee flexion during measurements due to discomfort,
therefore ankle dorsfliexion with knee extension was used for this analysis to ensure data
included was collected systematically. This also reduces the potential for examiner bias which
may be introduced when also attempting to ensure the knee remains in a given degree of
flexion. The choice of land marking for goniometric measurement may be limited by the fact it
is not directly over the anatomical axis of the talocrural joint, however the use of the lateral
malleoli was chosen to ensure consistency in identifying anatomical locations for goniometiric
positioning, to ensure standardisation of the range of motion measurement. A further limitation
is pre-operative foot pain was not measured specific to one side in all participants, therefore
laterality of foot pain according to knee symptoms could not be addressed. Unfortunately, due
to an absence of foot and ankle x-rays, we were unable to ascertain the role of polyarticular OA
in these findings. This would be a valuable consideration for future work to investigate the role

of the foot and ankle in knee outcomes.
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Conclusion

In conclusion the results of the COASt-Foot study suggest that pre-operative foot pain is
associated with poor clinically important knee outcomes one year following KA. Static ankle
dorsiflexion and foot posture did not explain post-operative KA outcomes. Findings suggest that
at present the intention to treat knee OA with KA is made irrespective of foot pain. If the
objective of treating with KA is to achieve a good a clinical outcome -based on pain reduction,
function and satisfaction improvement- then consideration should be given to reducing pre-

operative foot pain.
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Table I. Baseline clinical descriptive and statistical comparisons of pre-operative variables between those with and without complete data and those

with and without 1 year follow up

Without complete

With one year

Without one year

Baseline
Characterisitcs data P-value follow up follow up P-value
(n=135) (n=42) (n=115) (n=20)
Age, mean (S.D), years 65.7 (10.1) 68.3 (9.0) 0.1336 65.8 (10.1) 65.1 (10.1) 0.7773
BMI, mean (S.D), Kg/m2 31.5(5.3) 33.7 (5.9) 0.0482 31.4 (4.8) 32.4 (7.6) 0.5562
Sex, n (%) female 72 (53.3%) 19 (45.2%) 0.230 58 (50.4%) 14 (70.0%) 0.083
Disabling Foot Pain n (%) present 46 (34.1%) 12 (32.4%) 0.852 38 (33.0%) 8 (40.0%) 0.545
Ankle Dorsiflexion, mean (S.D), degrees of
) 10.4 (8.3) 9.1 (6.0) 0.3330 10.5 (8.4) 10.0 (8.4) 0.7838
motion
Foot posture, mean (S.D), higher score/pronated 1.7 (2.4) 3.1(2.6) 0.0123 1.7 (2.4) 1.9 (2.7) 0.8033
Pre-operative OKS, mean (S.D), 0-48 with lower
20.8 (6.9) 21.7 (10.0) 0.6312 21.7 (6.6) 15.7 (6.4) 0.0007*
score worse
Depression (%) present 26 (19.3%) 5(21.7%) 0.782 20 (17.4%) 6 (30.0%) 0.187

Student’s t-tests were used for continuous variables and X’ tests for categorical variables.

Fisher’s exact test is used where expected counts were <5
a set with Bonferonni adjustment for multiple testing at a P<0.0062



Table Il. Baseline clinical descriptive and statistical comparisons of pre-operative variables between those with acceptable and non-acceptable 1 year
PASS score

L . Acceptable PASS  Unacceptable
Baseline inclusions

Characteristics Score PASS Score P-value
(n=115) (n=94) (n=21)

Age, mean (S.D), years 65.8 (10.1) 66.1 (9.08) 64.5 (14.1) 0.6314
BMI, mean (S.D), Kg/m2 31.4 (4.8) 31.1(4.8) 32.5(4.8) 0.2569
Sex, n (%) female 58 (50.4%) 48 (51.1%) 10 (47.6%) 0.775
Disabling Foot Pain n (%) present 38 (33.0%) 26 (27.7%) 12 (57.1%) 0.009
Ankle Dorsiflexion, mean (S.D), degrees of motion 10.5 (8.4) 10.9 (7.9) 8.8 (10.3) 0.3784
Foot posture, mean (S.D), higher score/pronated 1.7 (2.4) 1.6 (2.4) 2.2(2.3) 0.3079
Pre-operative OKS, mean (S.D), 0-48 with lower score worse 21.7 (6.6) 22.4 (6.6) 18.8 (5.9) 0.0192
Depression (%) present 20 (17.4%) 15 (16.0%) 5(23.8%) 0.391

Student’s t-tests were used for continuous variables and X’ tests for categorical variables.
Fisher’s exact test is used where expected counts were <5
a set with Bonferroni adjustment for multiple testing at a P<0.0062



Table Ill. Foot pain, ankle dorsiflexion and foot posture as factors for achieving an acceptable

clinical post-operative knee outcome (PASS)

N=115 RR 95% Cls P-value
Disabling Foot pain (present) 0 0.78 0.62,0.98 0.033*
Ankle dorsiflexion (higher degrees) * 1.00 0.99, 1.02 0.454
Foot Posture (more pronated) ¥ 0.98 0.95, 1.02 0.393

®Models are adjusted for pre-operative OKS, age, sex, BMI and depression.
¥Models are adjusted for pre-operative OKS, age, sex and BMI
OKS, Oxford Knee Score; BMI, Body Mass Index

*Denotes statistical significance with a set at P=<0.05
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Figure I. Exclusion process for COAST-Foot cohort
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