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Abstract 

Objectives: To investigate changes in analgesic use before and after supervised exercise 

therapy and patient education in patients with knee or hip osteoarthritis (OA). 

Methods: We recruited 16,499 of 25,933 eligible patients (64%; mean age 64.9 SD 9.6; 73% 

women) from the Good Life with osteoArthritis in Denmark (GLA:D) registry. Change in 

proportions of analgesic users (categorised according to analgesic risk profile; opioids > non-

steroidal anti-inflammatory drugs (NSAIDs) > paracetamol) was assessed from before to 

after an 8-week supervised exercise therapy and patient education program targeting knee or 

hip OA pain and functional limitations.  

Results: Patients reported 13.2 mm (95% CI 12.8 to 13.6) less pain (VAS 0-100 mm) at 

follow-up compared to baseline. The proportion of analgesic users reduced from 62.2% (95% 

CI 61.5 to 63.0) at baseline to 44.1% (95% CI 43.3 to 44.9) at follow-up (absolute change: 

18.1% (95% CI 17.3 to 19.0). Among patients using analgesics at baseline, 52% changed to a 

lower risk analgesic or discontinued analgesic use. The proportion of opioid users after the 

exercise therapy was 2.5% (95% CI 2.1 to 2.9) lower than baseline; this represents a relative 

reduction of 36%. 

Conclusion: Among knee or hip OA patients using analgesics, more than half either 

discontinued analgesic use or shifted to lower risk analgesics following an 8-week structured 

exercise therapy and patient education program (GLA:D). These data encourage RCT 

evaluation of whether supervised exercise therapy, combined with patient education, can 

reduce analgesic use, including opioids, among patients with knee and hip OA pain.  
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What are the findings? 

• The proportion of patients with knee or hip OA using analgesics changed from 62% 

to 44% (29% relative change) after an 8-week supervised exercise therapy and patient 

education program (GLA:D). 

• More than half of baseline analgesic users either changed to a lower risk analgesic or 

discontinued analgesic use completely. 

• The proportion of opioid users changed from 7% to 4.5% after the program (36% 

relative change). 

 

How might it impact on clinical practice in the future? 

• Supervised exercise therapy in combination with patient education may not only 

relieve pain, but may also reduce analgesic use, including opioids, among patients 

with knee and hip OA pain.  
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Introduction 

Osteoarthritis (OA) is among the most common musculoskeletal disorders, with more than 

300 million people affected world-wide, and is one of the most important contributors to 

disability according to the WHO’s Global Burden of Disease study.1 Treatment guidelines for 

knee and hip osteoarthritis (OA) recommend exercise therapy, patient education and weight 

loss (if indicated) as first-line treatment.2 3 However, a systematic review of quality of care 

studies reported that only 1 in 3 patients with OA are offered these treatment options.4 

Instead, analgesics such as paracetamol (acetaminophen) and non-steroidal anti-inflammatory 

drugs (NSAIDs) are commonly used to address pain associated with knee or hip OA.5-7 A 

large proportion of patients are also prescribed opioids for their knee and hip OA pain.8-10 

 

Exercise therapy appears to have similar effect sizes to reduce OA pain as the small to 

moderate effect size of paracetamol and NSAIDs,2 and a recent study suggested that opioids 

are not superior to NSAIDs in reducing low back pain and knee and hip OA pain.11 

Analgesics, in particular NSAIDs and opioids, carry risk of adverse events and opioid use is 

also associated with risk of addiction.12-16 In contrast, participation in exercise therapy and 

patient education is safe17 and may have the potential to eliminate or reduce analgesic use 

among patients already using analgesics thereby mitigating the risk of adverse events in 

combination with providing pain relief. 

 

In light of the widespread use of analgesics and increasing use of opioids for chronic 

musculoskeletal pain conditions,9 18 19 alternative strategies that can reduce analgesic use and 

treat symptoms (pain) are needed. Therefore, we investigated changes in the proportion of 

patients using paracetamol, NSAIDs and opioids before and after an 8-week supervised 

exercise therapy and patient education program. 
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Methods 

We followed the strengthening the reporting of observational studies in epidemiology 

(STROBE) guideline to report this retrospective cohort study using prospectively collected 

data from the Good Life with osteoArthritis in Denmark (GLA:D) register.20 21  

 

Patients 

This study included patients consenting to be registered in the GLA:D register from the 

inception of GLA:D Jan 29th 2013 to Aug 31st 2017. The GLA:D register contain information 

on eligible patients with a clinical diagnosis of knee and/or hip OA initiating the GLA:D 

treatment supervised by certified clinicians in Denmark.20 To be eligible for the GLA:D 

program patients are evaluated against a set of in- and exclusion criteria by the treating 

clinician. Inclusion criteria: joint problems from the knee and/or hip that have resulted in 

contact with the health care system. Exclusion criteria: another reason than OA for the joint 

problems, for example, tumour; inflammatory joint disease; or sequelae after hip fracture; 

other symptoms more pronounced than OA problems (e.g. chronic generalised pain or 

fibromyalgia). No radiographs are needed for a clinical diagnosis of OA according to 

international22 and Danish23 clinical guidelines and therefore not part of the GLA:D eligibility 

criteria. However, data on self-reported radiographic OA was collected. 

For this study we used data from the baseline assessment and the follow-up assessment 

immediately after the intervention period (i.e. ~3 months). Patients had to complete the 

follow-up no later than December 31st 2017, participate in the clinical assessment at baseline 

and follow-up and have information on index joint available to be eligible for this study.  

According to the local ethics committee of The North Denmark Region, ethics approval was 

not required for the GLA:D registry. The GLAD® database has been approved by the Danish 
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Data Protection Agency and all patients provided consent to have their information registered 

in the GLA:D database. 

 

Intervention 

The GLA:D intervention was delivered to patients at one of more than 400 private clinics and 

municipalities in Denmark offering the program. The GLA:D programme is a not-for-profit 

initiative hosted by the University of Southern Denmark, and has a registered trademark to 

help maintain programme quality. The GLA:D intervention has previously been described in 

detail.20 In short, the intervention consists of 2-3 sessions of patient education and 12 sessions 

of supervised neuromuscular exercise therapy delivered twice weekly over a 6 weeks period 

(i.e. ~8 weeks in total). 

  

The patient education consists of two mandatory sessions given by a trained physiotherapist 

and one optional session led by a previous participant in GLA:D (‘expert patient’). The 

sessions aim at providing patients with knowledge on OA and its treatments, with particular 

focus on exercise, self-help advice, and give the patients the possibility to share experiences 

and interact with each other. The exercise therapy is focused on neuromuscular control in 

sessions lasting about 60 min. with progressively more challenging exercises delivered in a 

group setting (6-12 patients) using the NEuroMuscular EXercise programme (NEMEX).24 25 

Following the structured program all patients are encouraged to continue being physically 

active and exercising, and individual strategies for this are discussed with the physiotherapist 

at the last session. 

 

Patient characteristics and outcomes 
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Analgesic use was assessed by the treating physiotherapist at the baseline assessment by 

asking the patient: ‘Have you been using any medication, alternative medicine or dietary 

supplements for your joints within the last 3 months (response options: yes/no)?’ and at 

follow-up by asking the patient: ‘Have you been using any medication for your joints since 

last time?’ (response options: yes/no). Patients replying ‘yes’ were then asked which type 

(multiple responses allowed) from a list of products (paracetamol, NSAIDs and/or 

acetylsalicylic acid, transdermal NSAIDs, codeine, tramadol, morphine or other opioids, 

hyaluronic acid injection, cortisone injection, tricyclic antidepressants, anticonvulsants, 

methotrexate, glucosamine, alternative medicine and dietary supplements or other products 

with the possibility of specification in a text field). If patients were in doubt about the type of 

medication, they were taking for their joint pain the physiotherapist was able to check the 

type of medication using an online resource for classification of medicine to ensure proper 

categorization. 

For the present study we focused on use of paracetamol, NSAIDs and opioids, as use of other 

analgesics at baseline was negligible (n=522 or 3% of patients). Information on use of 

glucosamine or dietary supplements was not included in this study. Paracetamol use was 

defined as patients replying ‘yes’ to use of ‘paracetamol’. NSAIDs use was defined as 

patients replying ‘yes’ to use of one or more of the following: NSAIDs and/or acetylsalicylic 

acid; transdermal NSAIDs. Opioid use was defined as patients replying ‘yes’ to use of one or 

more of the following: codeine; tramadol; morphine or other opioids. As patients could use 

more than one type of analgesic, we categorised patients according to the risk profile of the 

analgesic use at baseline and follow-up (i.e. opioids > NSAIDs > paracetamol > no 

analgesics), which  correspond to the step-wise approach of analgesic use recommended in 

the clinical guidelines during the period of data collection.2 23 26 All patients with opioid use 

were categorised as ‘opioid users’, patients with NSAID use (but no opioid use) was 
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categorised as ‘NSAID users’, patients with paracetamol use (but no opioid or NSAID use) 

was categorised as ‘paracetamol users’, and patients with no opioid, NSAID or paracetamol 

use were categorised as ‘no analgesics’.  

Average pain intensity in the index joint (i.e. most symptomatic joint) within the last month 

was patient-reported using a Visual Analogue Scale (VAS 0-100 mm) at baseline and at the 

follow-up. 

 

Patient involvement 

Patients helped to develop the patient education material for the GLA:D program. No patients 

were involved in setting the research question, selecting outcome measures, developing plans 

for recruitment, or design of this study. No patients were asked to advise on interpretation or 

writing up of results. The results of this study will be implemented in the continued education 

of clinicians delivering the GLA:D program and in the patient education delivered to GLA:D 

participants and disseminated to the broader public through the media. 

 

Statistics 

Descriptive statistics are reported as means with standard deviation (SD) or numbers with 

percentages as appropriate. Change in proportions of patients with no analgesic use, 

paracetamol use, NSAIDs use and opioid use from baseline to follow-up was assessed using 

the McNemar-Bowker test, which was repeated stratified by index joint (i.e. knee or hip). 

Among baseline analgesic users we report the numbers and proportions of patients shifting 

between the different types of analgesics with higher, same or lower risk profile at the 

follow-up compared with baseline. Similarly, we report the proportions of patients shifting to 

analgesics with higher, same or lower risk profile for ‘all analgesic’ users (i.e. ‘opioid users’ 

+ ‘NSAID users’ + ‘paracetamol users’). Among patients with no analgesic use at baseline 

the number of patients starting to use analgesics is also reported. 
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Finally, change in VAS pain (0-100 mm) from baseline to follow-up was assessed using a 

paired t-test (normality of differences checked by inspection of histograms and quantile-

quantile plots) and the difference in change in VAS pain (continuous) from baseline to 

follow-up between baseline ‘opioid users’, ‘NSAID users’ and ‘paracetamol users’ shifting to 

higher risk, same risk, lower risk or no analgesic use (categorical) at follow-up was assessed 

using linear regression analysis adjusted for age, sex, BMI and baseline VAS pain scores (the 

underlying model assumptions were tested using residual plots). STATA 15.0 was used for 

all statistical analysis and we considered p<0.05 as statistically significant. 

 

Results  

In total 25,933 patients were available. Of these, 9,314 patients did not participate in the 

clinical follow-up, 114 did not participate in the clinical follow-up before December 31st 

2017 and 6 did not have information on most symptomatic joint, leaving a study sample of 

16,499 patients (Supplementary figure 1). On average patients were 65 years old, overweight, 

and 3 of 4 were women (Table 1). Baseline characteristics of the 9,434 excluded patients 

were similar to patients included in the study (Supplementary table 1). 

  

In total, we observed a reduction in the proportion of analgesic users (i.e. paracetamol, 

NSAID and opioid users combined) from 62.2% (95% CI 61.5 to 63.0) at baseline to 44.1% 

(95% CI 43.3 to 44.9) at the follow-up (absolute change: 18.1% (95% CI 17.3 to 19.0), 

corresponding to a relative reduction of 29%. The reduction in the proportion of analgesic 

users from baseline to follow-up was mainly caused by a 36% relative reduction in number of 

NSAID users (absolute change: -12.2% (95% CI -13.0 to -11.5) (Table 2). For a further 

breakdown of change in the different combinations of analgesic use from baseline to follow-

up please refer to Supplementary table 2. The pattern of decreased analgesic use was similar 
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for knee and hip OA patients, though patients with hip OA tended to have a higher relative 

use of analgesics than patients with knee OA both at baseline and follow-up, and a somewhat 

smaller reduction in analgesic use (Supplementary tables 3 and 4). The most common 

analgesic used at baseline (n=8,455 or 51%) and follow-up (n=6,041 or 37%) was 

paracetamol. However, most paracetamol users also used either NSAIDs or opioids, which 

was observed both at baseline (4.912/8,455 or 58%) and follow-up (3,059/6,041 or 51%). 

Most opioid users at baseline (n=955 or 83%) and follow-up (n=599 or 81%) either used 

Tramadol or morphine and other opioids or combinations of these (Supplementary table 5). 

Among patients with analgesic use at baseline, most either changed to a lower risk analgesic 

or discontinued analgesic use (in total 52%), however a large group also continued using the 

same analgesic (46%) at the follow-up whereas very few patients started using higher risk 

analgesic (2%) compared with baseline (Figure 1A). This pattern was consistent when 

stratifying for type of analgesic used at baseline (Figure 1B-D). 

Among patients with no analgesic use at baseline (n=6,230), 20% started using analgesics 

with 1% (n=70) being categorised as opioids users, 9% (n=551) as NSAID users and 10% 

(n=603) as paracetamol users at the follow-up. 

VAS pain on average improved 13.2 mm (95% CI 12.8 to 13.6) from baseline to follow-up 

(n=14,087). Change in analgesic use pattern, among those with baseline analgesic use, was 

associated with the size of reduction in VAS pain from baseline to follow-up, with patients 

shifting to a higher risk analgesic reporting least improvements in VAS pain (improvement 

6.7 mm 95% CI 3.6 to 9.9 mm), whereas patients who stopped using analgesics reported the 

largest reductions in pain (improvement 21.0 mm 95% CI 20.3 to 21.6 mm) (Figure 2). 

 

Discussion  
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The proportion of patients using analgesics was substantially lower following 8 weeks of 

supervised exercise therapy and patient education, complemented by a shift towards use of 

analgesics with a lower risk profile. Reduction in analgesic use was related to decrease in 

pain, as the largest reductions in pain intensity were observed in patients shifting to lower 

risk analgesics or to no analgesics from baseline to follow-up. 

 

While use of analgesics to address pain is common among patients with knee or hip OA,5-7 

guideline recommended first-line treatments2 3 such as exercise therapy and patient education 

is greatly under-prescribed,4 despite being associated with at least similar pain relief as the 

most commonly used analgesics.2 27 28 Our observational results suggest that exercise therapy 

and patient education may not only provide pain relief, but may reduce analgesic use. As our 

study design does not include a control group we need to temper our conclusions about how 

much of the observed change in analgesic use can be attributed to exercise therapy and 

patient education (GLA:D). We have no information on whether patients continued the lower 

rate of analgesic use beyond the follow-up in this study, but the pain reduction observed at 3 

months has previously been reported to be sustained at 12-months.20  

 

Clinical implications 

Previous studies on patients with low back pain and neck pain have suggested that the 

encounter with a physiotherapist reduce the risk of having opioids prescribed.29-31 However, 

physiotherapists may offer a range of different treatment options. Our study provides the first 

large-scale evaluation of changes in analgesic use patterns following a supervised exercise 

therapy and patient education intervention delivered nationwide in primary care to patients 

with knee or hip OA. Overall, we found a decrease in the proportion of patients self-reporting 

use of analgesics at follow-up compared with baseline (62% baseline vs. 44% follow-up). In 
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addition, more than half of analgesic users at baseline had either shifted to an analgesic with a 

lower risk profile or discontinued analgesic use completely. This pattern was similar across 

patients using different types of analgesics at baseline (i.e. paracetamol, NSAIDs and 

opioids). Importantly, ~20% of patients with no analgesic use at baseline reported use of 

analgesics at the follow-up, highlighting that exercise therapy and patient education may not 

be associated with sufficient pain relief for all patients with knee or hip OA.  

 

The change in pain observed in this observational study (within group effect size ~0.60) is, as 

expected, slightly larger than the effect on pain of exercise therapy reported from meta-

analysis of randomized controlled trials of exercise interventions where the effect size is 

calculated as the difference between the effect in the intervention and control group.32 33 

Among patients who used analgesics at baseline, we observed that change in analgesic use 

pattern was associated with the extent of pain relief following the intervention. For example, 

baseline analgesic users shifting to higher risk analgesics experienced small to moderate pain 

relief (i.e. effect size of 0.35), whereas patients who discontinued analgesic use reported 

substantial pain relief (effect size of 1.08).   

 

Our finding of reduced or discontinued analgesic use in lower limb OA may provide an 

additional impetus for clinicians and researchers to consider exercise therapy in the context of 

reducing adverse drug events from analgesic use and risk of opioid addiction.12-16 Despite 

being recommended as a non-pharmacological treatment options for chronic pain by the 

Centers for Disease Control and Prevention (CDC),34 exercise therapy has not received much 

attention as a means to reduce opioid use.35-37 Our results suggest that exercise therapy and 

patient education (likely in combination with other strategies) could play an important role in 
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tapering or deprescription of opioids, and not only be important for improving OA symptoms. 

This should be investigated in future randomized controlled trials.  

 

In the present study we categorized analgesics based on their stepwise recommendation in 

clinical guidelines at the time of data collection, taking the risk-benefit of each drug type into 

account.2 23 26 Recently, the Osteoarthritis Research Society International (OARSI) released 

new guidelines which do not recommend paracetamol and strongly recommend against 

opioids for knee and hip OA.38 This, and other initiatives, may help reduce prescriptions of 

opioids to people with OA in the future.  

 

Limitations  

Our study has limitations. First, analgesic use was retrospectively assessed by a 

physiotherapist interviewing the patient. Thus, there is an inherent risk of recall bias. 

However, the risk of recall error is likely to be similar at the baseline and follow-up 

assessments. Second, there is a risk of social desirability bias since it was the treating 

therapist who asked and recorded the responses regarding analgesic use. However, a 

structured interview with yes/no options was used and a further strength was that the 

physiotherapists had the possibility to use an online resource to correctly classify the reported 

analgesics used by patients. Furthermore, this method also allowed us to assess use of over-

the-counter analgesics, which would not have been possible using administrative health data. 

A further weakness is that we have no information about dose and frequency of analgesic 

use. A large proportion (36%) of the patients did not attend a clinical follow-up at the 

physiotherapy clinic and it is therefore unknown how the outcome of these patients would 

have influenced the results. However, when comparing baseline characteristics of in- and 

excluded patients they were very similar. Nevertheless, a higher proportion of patients 
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missing at the follow-up were opioid users at baseline (n=819 or 9%) compared with those 

retained in the study (n=1,156 or 7%); this may signal differential loss to follow-up and mean 

we may be overestimating the reduction in opioid use. This study did not include a control 

group and it is not possible to know how much of the observed changes in analgesic use and 

pain relief that were due the intervention or due to regression-to-the-mean and natural course 

of disease. Finally, as all patients in the present study had self-chosen to participate in the 

intervention, the results can only be generalized to patients with some inherent motivation for 

participating in exercise therapy and patient education. 

 

Conclusions 

Among patients with knee or hip OA using analgesics, more than half either discontinued 

analgesic use or shifted to lower risk analgesics following an 8-week structured exercise 

therapy and patient education program. These data encourage RCT evaluation of whether 

supervised exercise therapy in combination with patient education can reduce analgesic use, 

including opioid use, among patients with knee and hip OA pain.  
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TABLES 

Table 1. Baseline patient characteristics, n=16,499. 

  

Age, years (SD) 64.9 (9.6) 

Female, no. (%) 12,090 (73%) 

BMI, kg/m2 (SD)* 28.1 (5.1) 

Duration of symptoms, months – median (IQR)* 24 (7 to 60) 

Most symptomatic joint, no. (%):  

   Knee 12,324 (75%) 

   Hip 4,175 (25%) 

Average pain within last month, VAS 0-100mmm (SD)* 48.4 (22.0) 

Self-reported radiographic OA, no. (%)* 12,887 (78%) 

  

BMI=Body Mass Index; OA=osteoarthritis; SD=Standard Deviation; VAS=Visual 

Analogue Scale 

*BMI, n=16,464; Duration of symptoms, n=13,484, VAS pain index joint, n=15,456; Self-

reported radiographic OA, n=16,472 of which 14,102 reported having radiographs taken. 
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Table 2. Comparison of proportion of analgesic users (i.e. paracetamol, NSAIDs and 

opioids) and no analgesic use at baseline and follow-up (n=16,499), McNemar-Bowker test. 

 Baseline Follow-up %-point change  

 Cases % (95% CI) Cases % (95% CI) (95% CI) p-value 

       

No analgesic use 6,230 37.8 (37.0 to 38.5) 9,224 55.9 (55.1 to 56.7) 18.1 (17.3 to 19.0) 

<0.001 
Paracetamol 3,543 21.5 (20.8 to 22.1) 2,982 18.1 (17.5 to 18.7) -3.4 (-4.1 to -2.7) 

NSAIDs* 5,570 33.8 (33.0 to 34.5) 3,551 21.5 (20.9 to 22.2) -12.2 (-13.0 to -11.5) 

Opioids* 1,156 7.0 (6.6 to 7.4) 742 4.5 (4.2 to 4.8) -2.5 (-2.9 to -2.1) 

       

Percentages may not add up due to rounding. 

*Patients may also use lower risk analgesics. 
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FIGURE LEGENDS 

 

 

Figure 1. Change in analgesic use from baseline to follow-up among participants in GLA:D 

with baseline analgesic use and full dataset at both time points. A = among all analgesic 

users, B = among opioid users, C = among NSAID users, D = among paracetamol users. 

Numbers may not add up to 100% due to rounding. 

 

Figure 2. Mean (95% CI) improvement in VAS pain (mm) among baseline analgesic users 

adjusted for age, sex, BMI and baseline VAS scores stratified by use of higher risk (n=145), 

same (n=4,038), lower risk (n=956) and no (n=3,591) analgesic use at follow-up compared 

with baseline. Significant ‘group’ effect observed (p<0.001). Dashed line denotes linear trend 

(p<0.001).  
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Supplementary table 1. Comparison of baseline characteristics of patients included vs. excluded due to  

missing follow-up data, too late follow-up or data on index joint data. 

 Included patients 

(n=16,499) 

Excluded patients 

(n=9,434) 

   

Age, years (SD) 64.9 (9.6) 64.5 (10.5) 

Female, no. (%) 11,323 (73%) 5,307 (71%) 

BMI, kg/m2 (SD)* 28.1 (5.1) 28.5 (5.5) 

Duration of symptoms, months – median (IQR)** 24 (7 to 60) 18 (6 to 48) 

Most symptomatic joint, no. (%)***:   

   Knee 12,324 (75%) 7,035 (75%) 

   Hip 4,175 (25%) 2,387 (25%) 

Average pain within last month, VAS 0-100mmm (SD)# 47.5 (21.6) 50.2 (22.6) 

Analgesic use (according to strongest analgesic used:   

No analgesic use 6,230 (38%) 3,604 (38%) 

Paracetamol 3,543 (21%) 1,916 (20%) 

NSAIDs$ 5,570 (34%) 3,095 (33%) 

Opioids$ 1,156 (7%) 819 (9%) 

   

BMI=Body Mass Index; SD=Standard Deviation; VAS=Visual Analogue Scale 

*Included: n=16,464; excluded: n=9,412 

**Included: n=13,484; excluded: n=7,557 

***Excluded: n=9,422 
#Pain reported for index joint. Included: n=15,456; excluded: n=7,565 
$ Patients may also use a weaker type of analgesic. 
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Supplementary Table 2. Comparison of proportion of analgesic users with knee as index joint according  

to strongest analgesic used (i.e. paracetamol, NSAIDs and opioids) at baseline and follow-up (n=12,324),  

McNemar’s test. 

         Baseline         Follow-up % change 

 Cases % (95% CI) Cases % (95% CI) (95% CI) 

      

No analgesic use 4,748 38.5 (37.7 to 39.4) 7,116 57.7 (56.9 to 58.6) 19.2 (18.2 to 20.2) 

Paracetamol 2,508 20.4 (19.6 to 21.1) 2,127 17.3 (16.6 to 17.9) -3.1 (-3.9 to -2.2) 

NSAIDs* 4,247 34.5 (33.6 to 35.3) 2,571 20.9 (20.1 to 21.6) -13.6 (-14.5 to -12.7) 

Opioids* 821 6.7 (6.2 to 7.1) 510 4.1 (3.8 to 4.5) -2.5 (-2.9 to -2.1) 

      

*Patients may also use a weaker type of analgesic. 
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Supplementary Table 3. Comparison of proportion of analgesic users with hip as index joint according  

to strongest analgesic used (i.e. paracetamol, NSAIDs and opioids) at baseline and follow-up (n=4,175),  

McNemar’s test. 

         Baseline         Follow-up % change 

 Cases % (95% CI) Cases % (95% CI) (95% CI) 

      

No analgesic use 1,482 35.5 (34.0 to 37.0) 2,108 50.5 (49.0 to 52.0) 15.0 (13.3 to 16.7) 

Paracetamol 1,035 24.8 (23.5 to 26.1) 855 20.5 (19.3 to 21.7) -4.3 (-5.8 to -2.8) 

NSAIDs* 1,323 31.7 (30.3 to 33.1) 980 23.5 (22.2 to 24.8) -8.2 (-9.7 to -6.7) 

Opioids* 335 8.0 (7.2 to 8.9) 232 5.6 (4.9 to 6.3) -2.5 (-3.2 to -1.7) 

      

*Patients may also use a weaker type of analgesic. 
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Supplementary figure 1: Study flow-chart. 
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