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Abstract 

Objective Evaluate the effectiveness of a physiotherapist-led telephone-delivered exercise 

advice and support intervention for people with knee osteoarthritis (OA).  

Methods Participant-, assessor-blinded randomised controlled trial. 175 people were randomly 

allocated to i) existing telephone service (≥1 nurse consultation for self-management advice) 

or; ii) exercise advice and support (5-10 consultations with a physiotherapist trained in 

behaviour change for a personalised strengthening and physical activity program) plus the 

existing service. Primary outcomes were overall knee pain (numerical rating scale, range 0-

10), and physical function (Western Ontario and McMaster Universities Osteoarthritis Index, 

range 0-68) at 6 months. Secondary outcomes, cost-effectiveness and 12-month follow-up were 

included.  

Results 165 (94%) and 158 (90%) participants were retained at 6 and 12 months respectively. 

At 6 months, exercise advice and support resulted in greater improvement in function (mean 

difference 4.7 (95% CI 1.0, 8.4)), but not overall pain (0.7 (0.0, 1.4)). Eight of 14 secondary 

outcomes favoured exercise advice and support at 6 months, including pain on daily activities, 

walking pain, pain self-efficacy, global improvements across multiple domains (overall 

improvement, improved pain, improved function and improved physical activity), and 

satisfaction. By 12 months, most outcomes were similar between groups. Exercise advice and 

support cost AUD$514/participant and did not save other health service resources. 

Conclusion Telephone-delivered physiotherapist-led exercise advice and support modestly 

improved physical function but not the co-primary outcome of knee pain at 6 months. 

Functional benefits were not sustained at 12 months. Although clinical significance is 

uncertain, findings support further trials of telephone-delivered service models. 
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INTRODUCTION 

Hip and knee osteoarthritis (OA) is the 12th highest contributor to disability in adults aged 50-

69 years.1 Knee OA affects 10-25% of people aged 60 years and over,2 causing pain, physical 

dysfunction and reduced quality of life, and imposing enormous economic burden.3,4 

Guidelines emphasise non-drug non-surgical interventions,5-8 focussing on active 

rehabilitation. Advice and information for self-management, exercise and weight control are 

core management, with drugs, injections and manual therapy considered adjunctive.7 

 

Exercise is advocated for all people with knee OA.5-8 Beneficial effects include reduced pain, 

and improved function and quality of life.9,10  However uptake of exercise by people consulting 

a doctor in primary care for OA is poor.11 Rates of drug prescription are higher than lifestyle 

management for knee OA.12 Although general practitioners believe self-management and 

lifestyle counselling are critically important,13 they feel unskilled in such roles.14,15 

Compounding the problem, most people with knee OA do not meet physical activity guidelines 

for good health.16 

 

Difficulty accessing appropriately-qualified health professionals, such as physiotherapists, is a 

barrier to exercise participation in people with OA.17 Physiotherapy is traditionally provided 

face-to-face, however, for many people, access is limited by geography.18 This is particularly 

problematic in regional and remote areas, even though these populations suffer from arthritis 

more than urban peers.19 Even in urban areas, travelling to appointments can be difficult for 

people with pain and mobility restrictions. Telephone services may increase access to 

physiotherapists, yet no trial has evaluated telephone-delivered physiotherapist-led exercise 

advice for people with knee OA without face-to-face care. The primary aim of this study was 

to determine the effectiveness of adding exercise advice and support by physiotherapists to an 
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existing nurse-led musculoskeletal telephone service on pain and function in adults with knee 

OA. Secondary aims were to evaluate clinical effectiveness of the intervention on self-efficacy, 

physical activity, kinesiophobia, satisfaction, quality of life and global perceived change, and 

cost-effectiveness. 

 

METHODS 

Design 

Pragmatic superiority parallel-group randomised (1:1) controlled trial, prospectively registered 

(Australian New Zealand Clinical Trials Registry #12616000054415), approved by the 

institutional ethics committee and reported according to CONSORT recommendations.20 The 

protocol21 and qualitative evaluations22,23 are published.  

 

Participants 

Community volunteers were recruited across Australia (March 2016-October 2017) via 

advertisements (consumer organisations, social media, clubs, clinics, radio, newspapers) and 

our volunteer database. Participants were screened via electronic survey and over the phone. 

Inclusion criteria were OA clinical criteria7 i) ≥45 years; ii) activity-related knee pain; and iii) 

morning knee stiffness ≤30 minutes. Additional criteria were knee pain (previous week) of ≥4 

on numerical rating scale (NRS; 0=no pain; 10= worst pain possible) and pain for ≥3 months. 

Exclusion criteria were i) waiting list for/planning knee/hip surgery (next 12 months); ii) 

arthroplasty; iii) knee arthroscopy (prior 12 months); iv) undertaking exercise prescribed by a 

clinician; iv) unable to speak/read English; v) inflammatory arthritis; vi) lower limb 

neurological condition; or vii) uncontrolled cardiovascular condition. Medical clearance was 

required for anyone i) reporting a fall (past 12 months); ii) house-bound due to immobility; or 
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ii) failing exercise screening24 due to increased risks of adverse events from unsupervised 

exercise at home. 

 

Randomisation, concealment and blinding 

The randomisation schedule (random permuted blocks size 6 to 12, stratified by gender) was 

prepared by a biostatistician. Participants allocated exercise advice and support were randomly 

allocated a physiotherapist (random permuted blocks of size 16). Allocation was concealed by 

password-protected software. A researcher not involved in recruitment or outcome assessment 

accessed the schedule. Limited disclosure was used to blind participants, who were also the 

assessors (outcomes participant-reported). Participants were informed that the trial was 

comparing two different forms of telephone-delivered self-management advice. We did not 

disclose intervention components, health professionals involved, or the hypothesis. Nurses 

(who delivered care to both control and intervention groups) were blinded but physiotherapists 

(who delivered care to the intervention group only) were not.  

 

Existing service  

The control group received the existing service from the Musculoskeletal Help Line 

(Musculoskeletal Australia, Victoria, Australia), delivered by one of four nurses. It provides 

information about OA; treatments and self-management strategies; community resources; 

assistance navigating services; emotional support and care escalation when needed. 

Participants received one call from a nurse, with additional calls if required.  

 

Exercise advice & support 

In addition to the existing service, this group had 5-10 consultations with a physiotherapist over 

six months. The intervention is described elsewhere.21 Briefly, 8 physiotherapists were trained 



6 

 

(HealthChange® Methodology (HealthChange Australia)) to deliver person-centred exercise-

based care using theoretically-informed behaviour change techniques. Details about training21 

and its outcomes25,26 are published. 

 

Physiotherapists helped devise an action plan including home-based strengthening exercise and 

physical activity. For strengthening, physiotherapists chose from a list of 14 exercises 

(Appendix Table 1), aiming for 5-6 exercises performed three times per week. Physiotherapists 

aimed to prescribe a program and dosage that was ‘hard’ to ‘very hard’ to perform to stimulate 

strength gains that would translate to improved function. Physiotherapists assisted participants 

to develop a physical activity plan aimed at increasing physical activity. To support the 

intervention, participants were provided an information folder, exercise bands, and access to a 

bespoke website for exercise videos.  

 

Fidelity was assessed via number and duration of consultations, and review of consultation 

notes. The exercise advice and support group recorded adherence to strengthening and physical 

activity using 11-point NRSs (0=strongly disagree; 10=strongly agree). Physiotherapists rated 

participant adherence using an 11-point NRS (0=not at all; 10=completely as instructed).  

 

Outcomes  

Participants completed outcomes at baseline, 6 and 12 months (electronically or paper-based). 

The primary time-point was 6 months. To minimise missing data, participants were provided 

a $50AUD gift voucher for completing all questionnaires. Primary outcomes were valid and 

reliable measures recommended for OA trials.27 Overall average knee pain (previous week) 

was measured via NRS (0= no pain; 10=worst pain possible). Difficulty with physical 

functioning (previous 48 hours) was measured by the Western Ontario and McMaster 
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Universities Osteoarthritis Index28 function subscale (WOMAC, range 0 to 68 (maximum 

dysfunction)). 

 

Secondary outcomes included: i) knee pain on daily activities (WOMAC pain subscale; range 

0 to 20 (higher pain)); ii) knee pain on walking (NRS; range 0 to 10 (higher pain)); self-efficacy 

for iii) pain and iv) function (Arthritis Self-Efficacy Scale;29 range 1 to 10 (higher self-

efficacy)); v) fear of movement (Brief Fear of Movement Scale for OA;30 range 0 to 24 (lower 

fear)); vi) physical activity (Physical Activity Scale for the Elderly;31 range (0 to >400 (more 

physical activity)); behavioural determinants of exercise via (vii) Barriers to Physical Activity 

Scale32 (range 0 to 92 (greater perceived barriers)), and viii) Benefits of Physical Activity 

Scale32 (range 14 to 70 (greater perceived benefits)); ix) health-related quality of life 

(Assessment of Quality of Life (AQoL) instrument33 (AQoL-8D); range -0.04 to 1.00 (better 

quality of life)); x) global changes (overall; pain; function) via 7-point scales (‘much worse’ to 

‘much better’), including change in physical activity (‘much less’ to ‘much more’); and xi) 

satisfaction (‘extremely unsatisfied’ to ‘extremely satisfied’). 

 

Cost-effectiveness was assessed as additional cost per quality-adjusted life years gained at 6 

and 12 months (Appendix 1). Adverse events and health care usage were recorded via custom 

surveys. 

 

Sample size 

We aimed to detect an effect size of 0.5 on primary outcomes at 6 months, consistent with 

evidence from a Cochrane Review.9 To account for potential clustering, we assumed 

physiotherapists would treat the same number of participants and an intra-cluster correlation of 

0.05.34 We assumed a between-participant standard deviation of 2.2 for pain and 11.6 for 
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function, and a baseline to 6-month correlation in scores of 0.29 and 0.51 respectively.35 With 

ANCOVA adjusted for baseline scores and clustering, we required 70 people/group for pain 

and 54/group for function with 80% power. Assuming 20% attrition, we recruited 175 people. 

This sample size also allowed detection of minimum clinically important between-group 

differences of 1.8 pain units36 and 6 function units37 with 90% power. 

 

Statistical methods 

Analyses were performed using Stata (v15) on an intention-to-treat basis. To account for 

physiotherapist clustering, participants assigned the existing service were assumed to be in 

clusters of size 1. For continuous outcomes, mean (95% confidence interval) difference in 

change (baseline minus follow-up) was estimated using mixed effects linear regression models 

adjusting for baseline, gender, group and time, and an interaction between group and time. A 

random intercept for participant accounted for multiple measurements. Clustering by 

physiotherapist was accounted for by including a random intercept for participants allocated 

exercise advice and support only, with separate residual variances for the two groups. For 

missing outcomes, multiple imputation with chained equations and predictive mean matching 

drawing from the three nearest neighbours for continuous outcomes, and using chained logistic 

regression models for binary outcomes, was applied. Imputations were generated separately 

for each group. Estimates from 20 imputed data sets were combined using Rubin’s rules.38 For 

global changes, participants ‘moderately better’ or ‘much better’ (‘moderately more’ or ‘much 

more’) were classified as improved. Participants ‘moderately satisfied’ or ‘extremely satisfied’ 

were classified as satisfied. Binary outcomes were compared with logistic regression models 

fitted using generalised estimating equations. Models included terms for gender, time and 

group, with an interaction between time and group. The approach for binary outcomes differed 

from the protocol21 to allow estimation of more useful population-averaged effects.  
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We assessed intervention effects under scenarios of hypothetical full adherence (“complier 

average causal effects”) using a two-stage least squares instrumental variables approach, first 

defining “full adherence” as ≥5 consultations (minimum number dictated by our intervention 

protocol), then treating number of consultations as continuous to estimate a dose-response 

relationship.39,40 This involved fitting two models jointly: a linear regression model for 

difference in change in outcome adjusted for baseline, stratifying variables and number of 

consultations (first dichotomised then included as a continuous variable), and a linear 

regression model for number of consultations adjusted for group, baseline and stratifying 

variables. Existing service participants were assumed to have zero physiotherapist 

consultations (monotonicity assumption). When consultations were treated continuously, 

difference in outcome between people with zero consultations and those with five consultations 

was calculated. In further analyses, we adjusted for physiotherapist visits (outside the trial) in 

regression models. All hypotheses were two-sided.  

 

Patient and public involvement 

No patients were involved in study design. Representatives of a consumer advocacy 

organisation (Arthritis & Osteoporosis Victoria, now known as Musculoskeletal Australia), a 

private health insurer (Medibank), the national physiotherapy professional body (Australian 

Physiotherapy Association) and industry (HealthChange Australia) helped design the trial and 

obtain funding. The existing service was delivered by nurses on the Musculoskeletal Help Line 

run by Musculoskeletal Australia.  

 

RESULTS 
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We enrolled 175 participants, with 165 (94%) and 158 (90%) completing both primary 

outcomes at 6 and 12 months respectively (Figure 1). Groups were similar at baseline, except 

more of the existing service group tended to report other joint problems (Table 1). Participants 

who withdrew were generally comparable to those who didn’t (Appendix Table 2). 

 

Three (3%) participants from each group did not consult with a nurse. Topics discussed with 

nurses were similar across groups (Appendix Table 3). Three (3%) participants allocated 

exercise advice and support did not consult with a physiotherapist. Each physiotherapist 

consulted with a mean (SD) of 11 (2) participants (Appendix Table 4 describes initial call), and 

participants had 6 (2) physiotherapist consultations. Seventy-six (87%) participants had ≥5 

consultations. Mean (SD) call duration was 47 (6) and 20 (1) minutes for initial and follow-ups 

respectively. Adherence (Appendix Table 5) exceeded 7 out of 10 units on all NRS’s at 6 

months. Adverse events (Appendix Table 6) were uncommon but more frequent with exercise 

advice and support. Co-interventions were similar across groups (Appendix Table 6 and 7).  

 

Primary outcomes 

Both groups demonstrated clinically important improvements in pain and function at 6 and 12 

months (Tables 2 and 3). At 6 months, evidence of a between-group difference in change in 

function favoured exercise advice and support (4.7 units (95% CI 1.0, 8.4)) but there was no 

evidence of a difference in pain (0.7 units (0.0, 1.4)). There were no between-group differences 

at 12 months.  

 

Sensitivity analyses of complete case data (Appendix Table 8) yielded similar results, except 

there was some evidence of a small difference in pain at 6 months favouring exercise advice 

and support. Varying scenarios of hypothetical adherence gave similar results (Appendix Table 
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9). When adjusting for physiotherapist visits outside the trial (Appendix Table 10), between-

group differences in adherent participants were evident and favoured exercise advice and 

support. 

 

Secondary outcomes 

At 6 months (Tables 2 and 3), exercise advice and support demonstrated a greater reduction in 

pain on daily activities (1.2 units (95% CI 0.2, 2.1)) and pain on walking (1.0 (0.1, 1.8)), and a 

greater increase in pain self-efficacy (-1.2 (-1.8, -0.6)). Of these, only pain self-efficacy was 

different at 12 months, favouring exercise advice and support (-1.0 (-1.7, -0.4)). At 12 months, 

exercise advice and support participants also reported a greater increase in physical activity (-

31 (-60, -1)). Sensitivity analyses of complete case data (Appendix Table 8) yielded similar 

results.  

 

At 6 months, more exercise advice and support participants reported improvement overall (risk 

difference (95% CI) 39.1% (25.5%, 52.7%) Table 4), in pain (41.3% (28.5%, 54.2%)), in 

function (37.2% (23.2%, 51.2%)) and in physical activity levels (32.1% (20.3%, 43.8%)). More 

of this group were satisfied (52.3% (40.3%, 64.2%)). At 12 months, more of the exercise advice 

and support group were improved in function (22.4% (9.3%, 35.6%)) and physical activity 

(17.9% (4.3%, 31.4%)), and were satisfied (37.6% (23.3%, 51.9%)). Sensitivity analyses 

(Appendix Table 10) yielded similar results. The direct cost of exercise advice and support was 

AUD$514/participant (Appendix 2), with no evidence that it saved other health service 

resources. 

 

DISCUSSION 
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Telephone-delivered physiotherapist-led exercise advice and support resulted in modest 

improvements in our co-primary functional outcome at 6 months, but not pain. The clinical 

relevance of these findings is uncertain. Although the between-group improvement in function 

of 4.7 units (95% CI 1.0, 8.4) favouring intervention is less than the 6 units advocated as 

clinically meaningful,37 the confidence intervals included this difference. For both primary 

outcomes, larger intervention effects (and narrower confidence intervals) emerged with 

complete case data and sensitivity analyses, including some evidence of a difference in our co-

primary pain outcome favouring exercise advice and support. However this difference is 

probably clinically irrelevant.36 In contrast, a secondary pain outcome (pain on walking) 

demonstrated a between-group effect (1.0 (0.1, 1.8)) in the primary analysis, and the minimum 

clinically important difference of 1.8 units was within confidence intervals. Thus, although we 

cannot conclude that the intervention effects on pain and function are clinically significant, we 

believe further research is warranted, particularly given consistent findings across 8 of 14 

secondary outcomes favouring intervention. 

 

Telephone interventions for knee OA have been studied previously.41 Only two studies have 

involved physiotherapist consultations, evaluating telephone calls to follow-up in-person 

physiotherapist consultation(s).42,43 Our trial is unique because our physiotherapists prescribed 

strengthening and physical activity entirely over the telephone. We added our intervention to 

an existing musculoskeletal-specific telephone service provided by a consumer advocacy 

organisation. In contrast, another recent Australian RCT evaluated the efficacy of a more 

generic government-funded telephone service.44 The intervention was coaching to support 

lifestyle improvements involving diet, physical activity, healthy weight maintenance and 

smoking cessation. Up to 10 coaching calls from allied health professionals were provided over 

6 months. Findings showed no intervention effect on knee pain or weight compared to usual 
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care in overweight/obese people with knee OA. In contrast to our study where 87% of people 

participated in at least 5 physiotherapist consultations, participant adherence in this trial was 

poor with only 51% continuing beyond the second call.  Similarly, a trial in a USA veteran’s 

affairs medical centre evaluated the efficacy of telephone-based OA self-management in people 

with hip or knee OA.45 A health educator called participants monthly for 12 months to discuss 

educational topics, goals and action plans. There was no difference in pain compared to usual 

care, but a small pain reduction was observed compared to a generic (non-OA-specific) 

education control. No differences were observed in function. Two subsequent trials in the same 

veteran’s affairs setting by the same team combined a similar telephone-based patient 

intervention with patient-specific self-management recommendations delivered at the point of 

care by the primary care provider.46,47 Meta-analysis of these three trials showed no effect of 

the intervention on pain compared to usual care.41 

 

The burden of knee OA is increasing.2 There are inequities in availability of physiotherapy 

services in regional and remote places compared to major cities,48 and older people everywhere 

experience transport difficulties to attend health services.49 Telephone services provide reach 

and may address underutilisation of behavioural approaches to manage OA.11,12,16 Qualitative 

research showed our participants valued the convenience and accessibility of telephone-

delivered care,23 and participants and physiotherapists believed a strong therapeutic alliance 

was developed over the phone.50 Current evidence suggests generic telephone services 

promoting a healthy lifestyle are not effective for OA symptoms,44 nor is broad-based OA self-

management education.41 Our trial suggests that a service focussed on individualised 

progressive exercise and physical activity, provided by physiotherapists trained in behaviour 

change, offers the most promise.  
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Study strengths include clinical inclusion criteria that maximise external validity. We enrolled 

people from all over Australia, spanning major cities to very remote areas, and aged from 45 

to 85 years. Consultations focussed on best-evidence physiotherapy that was personally-

tailored and supported by behaviour change principles. Although this resulted in a complex 

intervention requiring specialised physiotherapist training,25,26  this was worthwhile given the 

high satisfaction and excellent adherence observed. The trial was robust, with participant- and 

assessor-blinding, high retention and accompanied by cost-effectiveness analyses. Limitations 

include unblinded physiotherapists, exclusion of non-English speaking participants and use of 

a proxy adherence measure (number of consultations) in sensitivity analyses. We also do not 

know whether participants performed their exercises at the desired intensity, nor did we prevent 

participants seeking care outside the trial. When we accounted for physiotherapist consultations 

outside the trial, between-group treatment effects among those who would have adhered to 

their assigned group became slightly more pronounced. 

 

Our findings have implications for both clinical practice and further research. Clinicians can 

consider implementing telephone-delivered models of exercise management for people with 

chronic knee pain who are unable (or unwilling) to attend face-to-face consultations with a 

physiotherapist and where physical dysfunction is a driver for seeking care. Although not 

evaluated in this study, a ‘blended” approach combining face-to-face consultations with 

telephone-delivered care may also appeal to some patients and serve to increase utilisation of 

exercise-based OA care. In regional and remote geographical areas, where health services are 

limited and people are geographically dispersed, establishment of centralised telephone-

delivered service models (from a regional physiotherapy or medical clinic “hub”) may help 

deploy physiotherapy services on broad scale. Further trials are needed to evaluate the 

effectiveness of telephone-delivered and blended models of physiotherapy care relative to usual 
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care for people living in regional and remote areas, including research to better understand the 

barriers to implementing such services. 

 

Conclusions  

Telephone-delivered physiotherapist-led exercise advice and support modestly improved 

physical function but not the co-primary outcome of knee pain at 6 months. Functional benefits 

were not sustained at 12 months. Although clinical significance is uncertain, findings support 

further trials of telephone-delivered service models. 
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What are the new findings: 
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- Incorporating 5-10 sessions of physiotherapist-led exercise advice and behaviour change 

support into an existing national nurse-led musculoskeletal telephone service provided some 

modest benefits at 6 months, including improved physical function, improvements in some  

measures of pain and physical activity, and improved self-efficacy for pain.  

 

- High satisfaction rates with the intervention show that telephone-delivered exercise and 

advice from physiotherapists is an acceptable mode of service delivery to people with knee 

OA. 

 

How might it impact on clinical practice in the future: 

- Burden of knee OA is increasing due to population aging and rising obesity rates, and there 

are inequities in availability of physiotherapy services in regional and remote locations 

compared to major cities.  

 

- Telephone services permit widespread reach and may help address underutilisation of 

behavioural approaches to manage knee OA. Clinicians should consider implementing 

telephone-delivered models of exercise management for people with chronic knee pain who 

are unable to attend face-to-face consultations with a physiotherapist and where physical 

dysfunction is a driver for seeking care. 
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Table 1. Baseline characteristics of participants, by intervention group, reported as mean 

(standard deviation) unless otherwise stated. 

 

Existing service 

 (n=88) 

Exercise advice & support 

 (n=87) 

Age (years) 62.5 (8.1) 62.4 (9.1) 

Female, n (%) 55 (63) 55 (63) 

Height (m) 1.70 (0.1) 1.69 (0.1) 

Body mass (kg) 90.2 (22.8) 88.3 (19.2) 

Body mass index (kg/m2) 31.2 (7.6) 31.1 (6.8) 

Australian state/territory of residence, n (%)   

   Victoria 16 (18) 15 (17) 

   New South Wales 13 (15) 20 (23) 

   Queensland 21 (24) 16 (18) 

   Western Australia 11 (13) 11 (13) 

   South Australia 12 (13) 9 (10) 

   Tasmania 9 (10) 7 (8) 

   Australian Capital Territory 4 (5) 4 (5) 

   Northern Territory 2 (2) 5 (6) 

Geographical location, n (%)   

   Major cities 51 (58) 48 (55) 

   Inner regional 21 (24) 22 (25) 

   Outer regional 12 (14) 11 (13) 

   Remote 3 (3) 6 (7) 

   Very remote 1 (1) 0 (0) 

Currently employed, n (%) 49 (56) 37 (43) 

Problems in other joints, n (%)   
   Hand 36 (41) 34 (39) 

   Neck 35 (40) 21 (24) 

   Back 52 (59) 34 (39) 

   Hip 34 (39) 25 (29) 

   Foot 36 (41) 35 (40) 

   Shoulder 38 (43) 21 (24) 

Treatment expectations, n (%)   
   No effect 2 (2) 0 (0) 

   Minimal improvement 10 (11) 8 (9) 

   Moderate improvement 42 (48) 46 (53) 

   Large improvement 34 (39) 32 (37) 

   Complete recovery 0 (0) 1 (1) 

Symptom duration (years) 9 (8)  10 (9) 

Consulted doctor for knee pain, n (%)† 85 (97) 87 (100) 

Current medication use, n (%)‡   
   Analgesia (paracetamol combinations) 54 (61) 47 (54) 

   Analgesia (opioids) 3 (3) 2 (2) 

   Non-steroidal anti-inflammatories 28 (32) 26 (30) 

   COX-2 inhibitors 5 (6) 7 (8) 

   Topical anti-inflammatories 19 (22) 22 (25) 
based on residential postcode, in accordance with Australian Statistical Geography Standard; †at any time; ‡defined as at 

least once per week over the prior month; COX-2= cyclooxygenase-2 
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Table 2. Mean (SD) scores on continuous outcome measures across time, by treatment group. 
                 Baseline                  6 months                 12 months 

 Existing  

service 

(n=88) 

Exercise advice  

& support 

 (n=87) 

Existing  

service 

(n=82)* 

Exercise advice  

& support 

 (n=83)† 

Existing  

service 

(n=76)# 

Exercise advice  

& support 

 (n=82)‡ 

Primary outcomes       

Overall average knee pain (NRS) 6.0 (1.5) 6.0 (1.5) 4.2 (2.2) 3.5 (2.1) 4.0 (2.3) 3.9 (2.4) 

Physical function (WOMAC) 27.8 (12.0) 29.3 (10.1) 22.0 (12.5) 18.4 (11.3) 20.1 (12.5) 18.1 (11.4) 

Secondary outcomes       

Pain on daily activities (WOMAC) 8.1 (3.4) 8.6 (2.7) 6.5 (3.4) 5.6 (3.0) 6.2 (3.3) 5.7 (3.3) 

Average pain on walking (NRS) 5.6 (2.1) 5.9 (1.9) 4.4 (2.4) 3.7 (2.4) 3.8 (2.5) 3.9 (2.4) 

Self-efficacy for pain (ASES) 5.8 (2.1) 5.9 (1.6) 6.0 (2.0) 7.3 (1.9) 6.3 (2.3) 7.3 (2.0) 

Self-efficacy for function (ASES) 7.5 (1.9) 7.5 (1.6) 8.1 (1.6) 8.3 (1.7) 8.1 (1.6) 8.3 (1.6) 

Fear of movement (BFMS) 12.9 (4.0) 12.9 (3.5) 11.8 (3.8) 11.6 (2.8) 11.8 (3.7) 12.0 (3.5) 

Physical activity (PASE) 163 (81) 170 (91) 172 (99) 190 (91) 152 (87) 193 (115) 

Barriers to physical activity (BtPAS) 28.0 (17.6) 28.5 (12.4) 27.2 (16.4) 26.6 (13.3) 26.2 (16.1) 25.7 (14.1) 

Benefits of physical activity (BoPAS) 56.3 (7.7) 56.3 (9.2) 56.1 (9.2) 55.9 (8.1) 55.9 (9.4) 56.0 (9.2) 

Health-related quality of life (AQoL) 0.7 (0.2) 0.7 (0.2) 0.7 (0.2) 0.7 (0.2) 0.7 (0.2) 0.7 (0.2) 

NRS=numerical rating scale (0-10; higher scores indicate worse pain); WOMAC= Western Ontario and McMaster Universities Osteoarthritis Index (pain subscale 0-20; physical 

function subscale 0-68; higher scores indicate worse pain/function); ASES= Arthritis Self-Efficacy Scale (1-10; higher scores indicate greater self-efficacy); BFMS= Brief Fear of 

Movement Scale (0-24; higher scores indicate lower fear of movement); PASE=Physical Activity Scale for the Elderly (0->400; higher scores indicate better physical activity); 

BtPAS= Barriers to Physical activity Scale (0-92; higher scores indicate greater perceived barriers); BoPAS= Benefits of Physical Activity Scale (14-70; higher scores indicate greater 

perceived benefits); AQoL=Assessment of Quality of Life instrument, (-0.04-1.0; higher scores indicate better quality of life). 
*n=80 for Self-efficacy for pain, Self-efficacy for function, PASE, Health-related quality of life, 79 for Fear of movement, Barriers to physical activity, Benefits of physical activity;   
†n=82 for Self-efficacy for pain, Self-efficacy for function, PASE, Health-related quality of life, Fear of movement, Barriers to physical activity, Benefits of physical activity; #n=75 

for Self-efficacy for pain, Self-efficacy for function, PASE, Health-related quality of life, Fear of movement, Barriers to physical activity, Benefits of physical activity; ‡n=83 for 

Overall average knee pain, Average pain on walking. 
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Table 3: Change within groups, and difference in change between groups (adjusted for baseline value of outcome, gender, and physiotherapist 

clustering), for continuous outcomes, using multiply imputed data. 

 Mean (SD) change within groups Difference in change between groups 

 Baseline minus month 6 Baseline minus month 12 Baseline to month 6  Baseline to month 12 

 

 

Existing  

service 

(n=88) 

Exercise advice 

& support 

(n=87) 

Existing  

service 

(n=88) 

Exercise advice 

& support 

(n=87) 

Mean difference  

(95% CI) P-value 

Mean difference 

(95% CI) P-value 

Primary outcomes 

        
Overall average knee pain (NRS)‡ 1.9 (2.3) 2.5 (2.0) 1.8 (2.4) 2.1 (2.2) 0.7 (0.0, 1.4)    0.057 0.3 (-0.4, 1.0) 0.44 

Physical function (WOMAC)‡ 5.8 (10.5) 10.8 (9.2) 7.8 (11.0) 11.1 (9.8) 4.7 (1.0, 8.4)    0.013 3.1 (-0.6, 6.7) 0.097 

Secondary outcomes 
        

Pain on daily activities (WOMAC)‡ 1.7 (3.1) 3.0 (2.5) 2.0 (3.0) 2.9 (2.9) 1.2 (0.2, 2.1)    0.014 0.8 (-0.2, 1.7) 0.11 

Average pain on walking (NRS)‡ 1.2 (2.6) 2.3 (2.5) 1.7 (2.4) 2.0 (2.3) 1.0 (0.1, 1.8)    0.023 0.2 (-0.6, 1.1) 0.59 

Self-efficacy for pain (ASES) § -0.3 (2.3) -1.4 (2.1) -0.5 (2.5) -1.4 (2.0) -1.2 (-1.8, -0.6) <0.001 -1.0 (-1.7, -0.4) <0.001 

Self-efficacy for function (ASES) § -0.6 (1.7) -0.8 (1.5) -0.6 (1.6) -0.8 (1.6) -0.3 (-0.7, 0.2)     0.25 -0.2 (-0.6, 0.3) 0.39 

Fear of movement (BFMS) § 1.1 (3.5) 1.3 (3.6) 0.9 (3.4) 1.0 (3.3) 0.3 (-0.7, 1.3)      0.57 0.1 (-0.9, 1.2) 0.84 

Physical activity (PASE) § -11 (85) -20 (75) 8 (87) -20 (97) -12 (-41, 17)      0.43 -31 (-60, -1) 0.044 

Barriers to physical activity (BtPAS) ‡ 0.8 (10.5) 1.5 (10.4) 1.4 (12.1) 2.6 (12.8) 0.6 (-2.9, 4.0)      0.76 1.1 (-2.7, 4.9) 0.57 

Benefits of physical activity (BoPAS)§ 0.4 (8.4) 0.7 (11.7) 0.8 (8.8) 0.3 (12.2) 0.3 (-2.5, 3.0)      0.86 -0.5 (-3.2, 2.3) 0.75 

AQoL II§ -0.0 (0.1) -0.1 (0.1) -0.1 (0.1) -0.1 (0.1) 0.0 (-0.1, 0.0)      0.63 0.00 (0.0, 0.1) 0.85 

NRS=numerical rating scale (0-10; higher scores indicate worse pain); WOMAC= Western Ontario and McMaster Universities Osteoarthritis Index (pain subscale 0-20; physical 

function subscale 0-68; higher scores indicate worse pain/function); ASES= Arthritis Self-Efficacy Scale (1-10; higher scores indicate greater self-efficacy); BFMS= Brief Fear of 

Movement Scale (0-24; higher scores indicate lower fear of movement); PASE=Physical Activity Scale for the Elderly (0->400; higher scores indicate better physical activity); 

BtPAS= Barriers to Physical activity Scale (0-92; higher scores indicate greater perceived barriers); BoPAS= Benefits of Physical Activity Scale (14-70; higher scores indicate greater 

perceived benefits); AQoL=Assessment of Quality of Life instrument, (-0.04-1.0; higher scores indicate better quality of life). 
‡For change within groups, positive changes indicate improvement. For difference in change between groups, positive differences favour exercise advice & support. 
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§For change within groups, negative changes indicate improvement. For difference in change between groups, negative differences favour exercise advice & support. 
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Table 4: Number (percentage) of participants reporting global improvement, and satisfaction, with exercise advice and support relative to the 

existing service (adjusted for physiotherapist clustering and gender), using multiply imputed data. Counts and proportions based on complete 

case data. 

 
                                                Month 6                                  Month 12 

 

Existing 

service 

(n=88) 

Exercise 

advice & 

support 

(n=87) 

Odds Ratio 

(95% CI)* 

Risk Difference 

(95% CI)* 

NNT 

(95% CI) 

P-

value 

Existing 

service 

(n=88) 

Exercise 

advice & 

support 

(n=87) 

Odds Ratio 

(95% CI)* 

Risk Difference 

(95% CI)* 

NNT 

(95% CI) 

P-

value 

 

Improved overall† 17/80 (21) 49/82 (60) 5.7 (2.9, 11.2) 39.1 (25.5, 52.7) 3 (2, 4) <0.001 26/75 (35) 39/82 (48) 1.8 (0.9, 3.6) 14.3 (-2.4, 30.9) 7 (4, -43) 

       

0.093 

 

Improved pain† 15/80 (19) 49/82 (60) 6.6 (3.4, 13.0) 41.3 (28.5, 54.2) 3 (2, 4) <0.001 27/75 (36) 40/82 (49) 1.8 (0.9, 3.7) 14.1 (-3.1, 31.3) 8 (4, -32) 

        

0.11 

 

Improved function† 17/80 (21) 48/82 (59) 5.2 (2.6, 10.2) 37.2 (23.2, 51.2) 3 (2, 5) <0.001 22/75 (29) 41/82 (50) 2.6 (1.4, 4.7) 22.4 (9.3, 35.6) 5 (3, 11) <0.001 

 

Increased activity ‡ 25/80 (31) 53/82 (65) 3.8 (2.2, 6.5) 32.1 (20.3, 43.8) 4 (3, 5) <0.001 29/75 (39) 46/82 (56) 2.1 (1.2, 3.6) 17.9 (4.3, 31.4) 6 (4, 24) 

       

0.010 

 

Satisfied with care § 32/80 (40) 76/82 (93) 

19.1 (7.5, 

48.6) 52.3 (40.3, 64.2) 2 (2, 3) <0.001 35/75 (47) 70/82 (86) 6.5 (2.7, 15.4) 37.6 (23.3, 51.9) 3 (2, 5) <0.001 
†Rated using 7-point scales with terminal descriptors of ‘much worse’ to ‘much better’, with those indicating ‘moderately better’ or ‘much better’ classified as improved. 
‡Rated using a 7-point scale with terminal descriptors of ‘much less’ to ‘much more’, with those indicating ‘moderately more’ or ‘much more’ classified as increased. 
§Rated using a 7-point scale with terminal descriptors of ‘extremely unsatisfied’ and ‘extremely satisfied’, with those indicating ‘moderately satisfied or ‘extremely satisfied classified as 

satisfied. 

* Odds ratios >1 and risk differences > 0 favour exercise advice & support 

NNT= number needed to treat 
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Fig 1. Flow of participants through the trial. 

 


