
 

 

 

 

 

 

 

University of Southern Denmark

The impact of physical activity level on the short- and long-term pain relief from supervised
exercise therapy and education: A study of 12,796 Danish patients with knee osteoarthritis

Skou, Søren Thorgaard; Bricca, Alessio; Roos, Ewa M.

Published in:
Osteoarthritis and Cartilage

DOI:
10.1016/j.joca.2018.07.010

Publication date:
2018

Document version:
Accepted manuscript

Document license:
CC BY-NC-ND

Citation for pulished version (APA):
Skou, S. T., Bricca, A., & Roos, E. M. (2018). The impact of physical activity level on the short- and long-term
pain relief from supervised exercise therapy and education: A study of 12,796 Danish patients with knee
osteoarthritis. Osteoarthritis and Cartilage, 26(11), 1474-1478. https://doi.org/10.1016/j.joca.2018.07.010

Go to publication entry in University of Southern Denmark's Research Portal

Terms of use
This work is brought to you by the University of Southern Denmark.
Unless otherwise specified it has been shared according to the terms for self-archiving.
If no other license is stated, these terms apply:

            • You may download this work for personal use only.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying this open access version
If you believe that this document breaches copyright please contact us providing details and we will investigate your claim.
Please direct all enquiries to puresupport@bib.sdu.dk

Download date: 23. May. 2023

https://doi.org/10.1016/j.joca.2018.07.010
https://doi.org/10.1016/j.joca.2018.07.010
https://portal.findresearcher.sdu.dk/en/publications/8f7bb7e2-362c-4fd3-a082-b5f5101d4b31


1 
 

The impact of physical activity level on the short- and long-term pain relief from supervised 1 

exercise therapy and education: A study of 12,796 Danish patients with knee osteoarthritis   2 

 Søren T. Skou, PT, PhD a,b; Alessio Bricca, MSc, PhD a; Ewa M. Roos, PT, PhD a  3 

a Research Unit for Musculoskeletal Function and Physiotherapy, Department of Sports Science and 4 

Clinical Biomechanics, University of Southern Denmark, 5230 Odense, Denmark 5 

b Department of Physiotherapy and Occupational Therapy, Næstved-Slagelse-Ringsted Hospitals, 6 

Region Zealand, 4200 Slagelse, Denmark 7 

 8 

Brief report of original research Osteoarthritis and Cartilage 9 

 10 

Corresponding Author and Reprint Requests:  11 

Søren Thorgaard Skou 12 

Research Unit for Musculoskeletal Function and Physiotherapy, Department of Sports Science and 13 

Clinical Biomechanics, University of Southern Denmark  14 

55 Campusvej, DK-5230 Odense M 15 

Email: stskou@health.sdu.dk; Telephone: +45 23 70 86 40 16 

 17 

Manuscript (max. 2,000 words): currently 2,038 words 18 

Abstract (max. 250 words): currently 250 words 19 

Running headline: Activity level and exercise therapy 20 

 21 

 22 

 23 

 24 

mailto:stskou@health.sdu.dk


2 
 

ABSTRACT 25 

Objectives: It is unknown if people with knee osteoarthritis (OA) who are already physically active 26 

benefit from exercise therapy. To study the impact of physical activity level on pain relief, post-27 

intervention and 12 months following exercise therapy and education. 28 

Method: The analyses included 12,796 patients with knee OA from the Good Life with 29 

osteoArthritis in Denmark (GLA:D®) program. GLA:D® consists of 12 sessions of supervised 30 

neuromuscular exercise and two sessions of education delivered by trained physical therapists. The 31 

impact of physical activity level on change in knee pain intensity (0 to 100) immediately post-32 

intervention and at 12 months was estimated using a mixed-effects model adjusted for age, sex, 33 

body mass index, educational level and comorbidity. Physical activity level was assessed using the 34 

University of California, Los Angeles activity scale. 35 

Results: Physically inactive patients had worse baseline pain compared to patients with low to very 36 

high physical activity level (6 to 15 points worse; p<0.001). Pain decreased by 13.4 points (95%CI; 37 

9.7 to 17.1) following the treatment program and by 12.8 points (7.7 to 18.0) at 12 months in the 38 

inactive patients, with similar improvements in patients with higher levels of physical activity 39 

(p=0.278 to 0.851). 40 

Conclusion: In patients with knee OA, similar and persistent long-term pain relief was found from 41 

supervised exercise therapy and education regardless of the initial physical activity level. Patients 42 

with high to very high levels of physical activity can expect pain relief from supervised exercise 43 

therapy and education similar to that of more physically inactive patients.   44 

Keywords: Osteoarthritis; Exercise therapy; Physical activity 45 

 46 
 47 
 48 
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INTRODUCTION 49 

In addition to improving symptoms, one of the goals from prescribing exercise therapy in patients 50 

with knee osteoarthritis (OA) is to increase physical activity level for the benefit of improved 51 

overall health1. Therefore, it may seem unnecessary, or even counter-intuitive, to expect benefits 52 

from exercise therapy in those who are already physically active. Additionally, greater pain seems 53 

to be associated with lower physical activity level in knee OA2,3, suggesting that greater pain relief 54 

can be expected from interventions such as exercise therapy in less active patients.  55 

However, little is actually known about the impact of physical activity level on the effects of pain 56 

relief following exercise therapy as most randomized trials do not report or insufficiently report 57 

physical activity level at baseline4. Knowledge about the effects of exercise therapy in patients with 58 

knee OA who engage in different levels of physical activity is important, as it could help 59 

personalize treatment advice based on physical activity level and challenge the assumption that 60 

exercise therapy is more beneficial to patients with lower physical activity levels. 61 

The purpose was to study the impact of physical activity level on the short- and long-term pain 62 

relief following an 8-week supervised exercise therapy and patient education program. The 63 

hypothesis was that physically inactive patients would experience greater improvements in knee 64 

pain compared to patients who had a higher physical activity level when entering the program. 65 

 66 

 67 

 68 

 69 

 70 

 71 

 72 
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METHOD 73 

Design 74 

This was a registry-based study evaluating the short- and long-term outcome from the Good Life 75 

with osteoArthritis in Denmark (GLA:D®) program – an ongoing nationwide initiative aimed at 76 

implementing treatment guidelines for knee and hip OA in clinical practice5. GLA:D® is a treatment 77 

program consisting of two sessions of patient education followed by 12 60-minute sessions of 78 

neuromuscular exercise (twice weekly for 6 weeks) supervised by physical therapists certified to 79 

deliver the treatment program, and evaluate the effects using pre-defined and validated outcomes at 80 

baseline, immediately after the treatment program and at 12 months. A detailed description of 81 

GLA:D®, including patient characteristics, treatment and outcomes, was published previously5 and 82 

so were details of the neuromuscular exercise program6. 83 

This report conforms to the Strengthening the Reporting of Observational Studies in Epidemiology 84 

(STROBE) statement for reporting observational studies7. Ethics approval of GLA:D® is not 85 

needed, according to the local ethics committee of the North Denmark Region. The GLA:D® 86 

registry has previously been approved by the Danish Data Protection Agency and all patients 87 

consented to submitting their data to the GLA:D® registry. 88 

 89 

Participants 90 

Patients with knee or hip joint pain or functional impairments that result in contact with the health 91 

care system who do not meet one or both of the exclusion criteria listed below were eligible for 92 

GLA:D®. 93 

Exclusion criteria were: 1) another reason for the joint symptoms than OA as evaluated by the 94 

physical therapist, e.g. inflammatory joint disease or patellar tendinopathy; 2) other symptoms that 95 

are more pronounced than the OA symptoms, e.g. chronic, generalized pain, or fibromyalgia. 96 
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For the current report, patients with knee OA fulfilling the eligibility criteria above and with 97 

available data from baseline (pain intensity and physical activity level) and at least one of the two 98 

follow-ups (pain intensity) were included.  99 

 100 

Outcome variable 101 

Change in self-reported mean pain intensity during the last month in the most affected knee. Pain 102 

was evaluated at baseline, immediately after the 8 weeks of supervised exercise therapy and patient 103 

education and at 12 months on a 100-point visual analogue scale (VAS) with the terminal 104 

descriptors being ‘no pain’ (0) and ‘maximum pain’ (100)8. 105 

 106 

Exposures 107 

Two self-reported measures of physical activity were applied. 108 

The primary measure of physical activity was The University of California, Los Angeles (UCLA) 109 

activity scale9. The scale has ten descriptive activity levels ranging from inactive and dependent on 110 

others (level 1) to regular participation in impact sports (level 10). For analytic purposes, the ten 111 

physical activity levels reported were grouped into five categories with two levels in each category 112 

(physically inactive, low physical activity level (e.g. walking and limited housework), moderate 113 

physical activity level (e.g. swimming and unlimited housework), high physical activity level (e.g. 114 

prolonged biking and fitness) and very high physical activity level (e.g. running, tennis and skiing). 115 

To support the findings from the primary analyses, a secondary analysis using the following 116 

question was applied: “How often do you usually exercise at a level where you get short of breath 117 

or sweat?” with seven response categories ranging from Never (response category 1) to Every day 118 

(response category 7). Participants were grouped into four categories based on their response: 119 

physically inactive (i.e. participants did not sweat or were not short of breath more often than twice 120 
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a month, response category 1-3), physically active once weekly (i.e. participants did sweat or were 121 

short of breath once weekly, response category 4), physically active 2-3 times weekly (i.e. 122 

participants did sweat or were short of breath 2-3 times a week, response category 5) and physically 123 

active >3 times weekly (i.e. participants did sweat or were short of breath more than 3 times a week, 124 

response category 6-7). 125 

 126 

Statistical analysis 127 

For this analysis data collected in GLA:D between January 2013 and end of December 2016 was 128 

used. The impact of physical activity level on change in knee pain intensity was estimated using 129 

linear mixed effects models with patients, nested by clinics, as a random factor and follow-up time 130 

(baseline, immediately after the treatment program, and at 12 months) and physical activity level as 131 

fixed factors. Each of the two measures of physical activity was analysed separately. Crude and 132 

adjusted analyses were conducted. The analyses were adjusted for age (continuous), sex 133 

(male/female), Body Mass Index (BMI (Kg/m2); continuous), the number of comorbidities 134 

(discrete), and educational level (categorical). Sensitivity analyses were conducted including only 135 

patients who had radiographically-confirmed knee OA and including only patients who had not 136 

undergone a TKR.  137 

A p-value less than 0.05 (two-sided) was considered significant. All analyses were carried out in 138 

Stata 15.1 (StataCorp, College Station, TX, USA). 139 

 140 

 141 

 142 

 143 

 144 
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RESULTS 145 

Table 1 presents the characteristics of the 12,796 patients with knee OA included in the analyses 146 

according to their baseline physical activity level. The follow-up rate in GLA:D® is 84% 147 

immediately after the treatment program and 70% at 12 months. Out of 10,902 patients (85%) who 148 

self-reported that they previously had a radiographic examination of their knee, 9,886 patients 149 

(91%) self-reported that they had radiographically-confirmed knee OA. 150 

 151 

***** Table 1 HERE****** 152 

 153 

Primary analysis: Physical activity assessed with the UCLA score  154 

At baseline, physically inactive participants had higher knee pain intensity compared to participants 155 

with higher physical activity levels (p<0.001; Table 2).  156 

Knee pain intensity improved in all five physical activity groups (P<0.05). The crude analysis 157 

demonstrated that knee pain intensity decreased by 13.7 points (95%CI 10.0 to 17.5) immediately 158 

following supervised exercise therapy and patient education and by 13.4 points (95%CI 8.2 to 18.5) 159 

at 12 months in the inactive group. Physical activity level was not associated with the outcome 160 

(p=0.197 to 0.962; Table 2). The adjusted analysis demonstrated similar results, with knee pain 161 

intensity decreasing by 13.4 points (95%CI 9.4 to 17.1) immediately following supervised exercise 162 

therapy and patient education and by 12.8 points (95%CI 7.7 to 18.0) at 12 months in the inactive 163 

group. Physical activity level was not associated with a decrease in knee pain intensity (p=0.278 to 164 

0.851; Table 2). 165 

Secondary analyses: Physical activity assessed using the question “How often do you usually 166 

exercise at a level where you get short of breath or sweat?” 167 
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The results from the secondary analysis supported the primary analysis. At baseline, physically 168 

inactive participants had higher knee pain intensity compared to participants with higher physical 169 

activity levels (p<0.001; Table 2).  170 

Knee pain intensity improved in all four physical activity groups (P<0.05). The crude analysis 171 

demonstrated that knee pain intensity decreased by 13.4 points (95%CI 12.5 to 14.3) immediately 172 

following supervised exercise therapy and patient education and by 13.1 points (95%CI 11.9 to 173 

14.3) at 12 months. Physical activity level was not associated with a decrease in knee pain intensity 174 

(p=0.218 to 0.941; Table 2). The adjusted analysis demonstrated similar results, with knee pain 175 

intensity decreasing by 13.3 points (95%CI 12.4 to 14.2) immediately following supervised exercise 176 

therapy and patient education and by 12.8 points (95%CI 11.6 to 14.1) at 12 months. Physical 177 

activity level was not associated with a decrease in knee pain intensity (p=0.189 to 0.985; Table 2). 178 

 179 

***** Table 2 HERE****** 180 

Sensitivity analyses resulted in similar findings (data not shown). 181 

 182 

 183 

 184 

 185 

 186 

 187 

 188 

 189 

 190 
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DISCUSSION 191 

While physically inactive patients had worse baseline knee pain intensity than patients with higher 192 

levels of physical activity, and thus greater potential for improvement, similar improvements in pain 193 

were seen across this large-scale sample of patients with knee OA. Our finding supports the use of 194 

supervised exercise therapy and patient education as effective treatment for patients with knee OA, 195 

regardless of their physical activity level. 196 

We found that physically inactive patients had worse knee pain intensity than patients with higher 197 

levels of physical activity. In contrast, a cross-sectional study of 1,788 participants with, or at high 198 

risk of, knee OA did not find that the presence of knee pain was associated with physical activity 199 

level10. The difference might relate to differences in how physical activity (self-reported vs. wearing 200 

an activity monitor) and knee pain (pain intensity vs. pain categorized into three intensities) was 201 

measured, cultural differences between Denmark and the United States, or differences in population 202 

characteristics that are known to affect physical activity pattern (such as sex, age and BMI)11. 203 

Interestingly, our analyses revealed a trend towards lower baseline pain intensity with higher 204 

physical activity levels, supporting previous findings of an inverse association between pain and 205 

physical activity level2,3. Due to the cross-sectional nature of this finding, it is unclear whether 206 

worse pain or lower levels of physical activity comes first. However, a recent study suggests that 207 

maintaining at least low levels of physical activity throughout middle age is associated with a lower 208 

incidence of later joint symptoms12, underscoring the importance of physical activity for patients 209 

with knee OA. 210 

We are unaware of previous studies investigating the impact of baseline physical activity level on 211 

pain relief from exercise therapy in patients with knee OA. We were unable to confirm our 212 

hypothesis that physically inactive patients would experience greater knee pain relief after an 8-213 

week supervised exercise therapy and education program, compared to patients with a higher 214 
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physical activity level when entering the program. Despite worse baseline knee pain intensity in 215 

inactive patients, and thus greater potential for improvement, the treatment program resulted in 216 

similar clinically relevant improvements in all patients, regardless of their baseline physical activity 217 

level. This confirms recent findings in patients with systolic heart failure, demonstrating similar risk 218 

of all-cause mortality and hospitalization and functional response to exercise therapy in patients 219 

with higher baseline physical activity level compared to those with lower levels13. Our findings are 220 

important, as they challenge the clinical assumption that exercise therapy is more effective in 221 

patients with lower physical activity levels and suggest that supervised exercise therapy is equally 222 

effective even in patients with a high or very high physical activity level.  223 

A few limitations should be mentioned. First, the two measures of physical activity were self-224 

reported. Self-reported physical activity is known to be associated with various degrees of 225 

measurement error depending on the physical activity in focus and the time period assessed14. 226 

Second, the uncontrolled design of our study has most likely resulted in an overestimation of the 227 

specific treatment effects15. Third, a more narrow definition of OA and other outcomes in addition 228 

to pain, such as functional limitations and muscle strength, might have given a different result. 229 

Fourth, the analyses were based on registry-based data collected in clinical practice reflecting wider 230 

variations in treatment protocols and collection of data compared to those in clinical trials. 231 

However, our large sample of patients with knee OA taken from a nationwide clinical registry 232 

supports the generalizability of the findings to clinical practice. 233 

In conclusion, regardless of initial physical activity level, similar and persistent long-term pain 234 

relief was found from supervised exercise therapy and patient education in patients with knee OA. 235 

Patients with high to very high levels of physical activity can expect pain relief from exercise 236 

therapy and patient education similar to that of more physically inactive patients.   237 

 238 
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TABLE 1. Participant characteristics 334 

    UCLA physical activity levels 

  All 
individuals 
n=12796 

Physically 
inactive 
n=237 

Low 
physical 
activity 
level 
n=3725 

Moderate 
physical 
activity 
level 
n=3807 

High 
physical 
activity 
level 
n=4138 

Very high 
physical 
activity 
level 
n=889 

Age (years)   64 (10) 62 (11) 65 (10) 64 (10) 64 (10) 60 (10) 

Sex, n (%) Men 3446 (27%) 74 (31%) 810 (21%) 804 (21%) 1317 (32%) 441 (50%) 
Women 9350 (73%) 163 (69%) 2915 (78%) 3003 (79%) 2821 (68%) 448 (50%) 

BMI (kg/m2) 
(mean and SD) a 

 28 (5) 32 (7) 30 (5) 29 (5) 28 (5) 27 (4) 

Pain intensity 
(0-100) 
(mean and SD) 

 49 (22) 62 (22) 54 (22) 48 (21) 45 (21) 42 (21) 

Pain medication 
n (%)* 

Yes 7803 (61%) 162 (68%) 2558 (69%) 2314 (61%) 2339 (57%) 430 (48%) 

No 4993 (39%) 75 (32%) 1667 (31%) 1493 (39%) 1799 (43%) 459 (52%) 

Educational 
level, n (%) b 

Primary school 237 (2%) 60 (3%) 42 (3%) 52 (2%) 69 (1%) 14 (1%) 
Secondary school 3716 (29%) 888 (40%) 485 (32%) 773 (31%) 1287 (25%) 283 (20%) 

Short-term 
education** 

3800 (30%) 557 (25%) 404 (27%) 802 (32%) 1610 (32%) 427 (30%) 

Middle-term 
education*** 

4131 (32%) 584 (27%) 476 (32%) 761 (30%) 1754 (34%) 556 (39%) 

Long-term 
education**** 

888 (7%) 116 (5%) 89 (6%) 143 (6%) 398 (8%) 139 (10%) 

Number of 
comorbidities, n 
(%)***** 

0 5699 (45%) 73 (31%) 1393 (38%) 1667 (44%) 2060 (50%) 506 (57%) 

1 4097 (32%) 72 (30%) 1172 (32%) 1277 (34%) 1329 (32%) 247 (28%) 
2 1990 (16%) 44 (19%) 728 (20%) 592 (16%) 540 (13%) 86 (10%) 

3 1010 (8%) 48 (20%) 432 (12%) 271 (7%) 209 (5%) 50 (5%) 

Compliance with 
exercise therapy, 
n (%) 

> 12 sessions 2898 (38%) 43 (38%) 797 (38%) 897 (38%) 972 (37%) 189 (37%) 
10 to 12 sessions 3490 (45%) 51 (44%) 974 (46%) 1084 (46%) 1172 (45%) 209 (40%) 

7 to 9 sessions 714 (9%) 15 (13%) 194 (9%) 206 (9%) 245 (9%) 54 (10%) 
1 to 6 sessions 309 (4%) 2 (2%) 89 (4%) 85 (4%) 108 (4%) 25 (5%) 

Did not attend 285 (4%) 4 (3%) 71 (3%) 66 (3%) 104 (4%) 40 (8%) 
Compliance with 
patient 
education, n (%) 

Theory session 1 6811 (89%) 99 (86%) 1879 (88%) 2098 (90%) 2292 (88%) 446 (86%) 

Theory session 2 6542 (85%) 96 (83%) 1811 (85%) 2002 (86%) 2209 (85%) 424 (82%) 
High 
compliance, n 
(%) 

Both educational 
session and a 
minimum of 10 
exercise sessions 

5092 (70%) 72 (69%) 1411 (70%) 1587 (72%) 1707 (69%) 315 (64%) 

Low-to-
moderate 
compliance, n 
(%) 

Not both 
educational sessions 
and/or less than 10 
exercise sessions 

2207 (30%)  33 (31%) 610 (30%) 627 (28%) 762 (31%) 175 (36%) 

* = at least one of the following medications: Paracetamol, NSAID (oral or topical), Morphine or other opioids; **= under 3 years 335 
after secondary school; ***= 3-4 years after secondary school; ****= at least 5 years after secondary school; *****= Hypertension, 336 
cardiovascular diseases, lung diseases, diabetes, stomach diseases, kidney  diseases, blood diseases, cancer, depression, rheumatoid 337 
arthritis, neurological disorders, other medical diseases. Missing values: a: n= 5; b: n=24. 338 
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TABLE 2. Knee pain differences at baseline, and changes immediately after supervised 339 

exercise therapy and education and at 12 months stratified by physical activity level* 340 

 Unadjusted pain intensity (mm) (n=12796) 
Physical activity 
level (UCLA 
classification) 

Pain intensity at 
baseline (mm) 
Mean (95%CI) 

Pain intensity following 
treatment (mm) 
Mean (95%CI) 

Pain intensity at 12 months 
pain intensity (mm) 
Mean (95%CI) 

Physically inactive 
(Reference) 

62.0 (58.8 to 65.2) 48.3 (41.3 to 55.2) 47.6 (40.3 to 57.0) 

 Difference at 
baseline 
Mean (95%CI) 

Difference in change following 
treatment 
Mean (95%CI) 

Difference in change at 12 
months 
Mean (95%CI) 

Low physical activity 
level 

-7.3 (-10.2 to -4.5) -1.4 (-5.2 to 2.4) -2.2 (-7.5 to 3.1) 

Moderate physical 
activity level 

-13.0 (-15.8 to -10.2) -0.1 (-3.9 to 3.7) 0.9 (-4.3 to 6.2) 

High physical activity 
level 

-16.0 (-18.9 to -13.2) 1.5 (-2.3 to 5.3) 0.8 (-4.4 to 6.1) 

Very high physical 
activity level 

-19.2 (-22.3 to -16.0) 2.7 (-1.4 to 6.8) 1.2 (-4.5 to 7.0) 

 Adjusted** pain intensity (mm) (n=12767)  
 Baseline pain 

intensity (mm) 
Mean (95%CI) 

Following treatment pain 
intensity (mm) 
Mean (95%CI) 

At 12 months pain 
intensity (mm) 
Mean (95%CI) 

Physically inactive 
(Reference) 

55.7 (46.2 to 65.0) 42.3 (29.1 to 55.6) 30.3 (28.2 to 57.3) 

 Difference at 
baseline 
Mean (95%CI) 

Difference in change following 
treatment 
Mean (95%CI) 

Difference in change at 12 
months 
Mean (95%CI) 

Low physical activity 
level 

-6.0 (-8.9 to -3.2) -1.7 (-5.4 to 2.1) -2.5 (-7.7 to 2.8) 

Moderate physical 
activity level 

-10.6 (-13.4 to -7.8) -0.4 (-4.1 to 3.4) 0.6 (-4.6 to 5.8) 

High physical activity 
level 

-12.3 (-15.2 to -9.6) 1.2 (-2.6 to 5.0) 0.5 (-4.7 to 5.7) 

Very high physical 
activity level 

-14.7 (-17.8 to -11.6) 2.4 (-1.7 to 6.5) 0.8 (-4.8 to 6.5) 

Physical activity 
level (How 
often…?)*** 

Unadjusted pain intensity (mm) (n=12813)  

 Baseline pain 
intensity (mm) 
Mean (95%CI) 

Following treatment pain 
intensity (mm) 
Mean (95%CI) 

At 12 months pain 
intensity (mm) 
Mean (95%CI) 

Physically inactive 
(Reference) 

51.9 (50.0 to 53.8)  38.5 (36.5 to 40.4) 38.8 (36.7 to 41.0) 

 Difference at 
baseline 
Mean (95%CI) 

Difference in change following 
treatment 
Mean (95%CI) 

Difference in change at 12 
months 
Mean (95%CI) 

Physically active once 
weekly  

-2.3 (-3.4 to -1.2) -0.8 (-2.2 to 0.5) 0.8 (-1.1 to 2.6) 

Physically Active 2-3 
times weekly  

-4.0 (-5.0 to -3.0) 0.2 (-1.0 to 1.4) -0.7 (-2.3 to 0.8) 

Physically Active >3 
times weekly  

-3.1 (-4.2 to -1.9) 0.7 (-1.4 to 1.6) -0.6 (-2.6 to 1.4) 

 Adjusted** pain intensity (mm) (n=12784)  
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 Baseline pain 
intensity (mm) 
Mean (95%CI) 

Following treatment pain 
intensity (mm) 
Mean (95%CI) 

At 12 months pain 
intensity (mm) 
Mean (95%CI) 

Physically inactive 
(Reference) 

44.7 (34.6 to 54.7) 31.1 (21.1 to 41.1) 31.6 (21.5 to 41.7) 

 Difference at 
baseline 
Mean (95%CI) 

Difference in change following 
treatment 
Mean (95%CI) 

Difference in change at 12 
months 
Mean (95%CI) 

Physically active once 
weekly  

-1.8 (-3.0 to -0.7) 0.1 (-1.5 to 1.5) 1.3 (-0.9 to 3.4) 

Physically Active 2-3 
times weekly  

-3.0 (-4.0 to -2.0) 0.8 (-0.5 to 2.0) -0.5 (-2.2 to 1.3) 

Physically Active >3 
times weekly  

-1.9 (-3.2 to -0.6) 0.4 (-1.3 to 2.0) 0.2 (-2.1 to 2.5) 

*The numbers in the inactive rows (reference) are the actual numbers, while the numbers in the other rows are differences between 341 
that group and the reference. Negative values correspond to lower pain intensity as compared to the reference. **Adjusted for 342 
baseline characteristics of age, sex, BMI, educational level and comorbidity index. Twenty-nine participants were not included in the 343 
adjusted analysis due to missing data in educational level (n=24) and BMI (n=5). ***= “How often do you usually exercise at a level 344 
where you get short of breath or sweat?”  345 
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