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Abstract
Objective
To evaluate the feasibility of a multi-centre randomised controlled trial to compare the clinical and cost-effectiveness of early patient-directed rehabilitation versus standard rehabilitation following surgical repair of the rotator cuff of the shoulder. 
Design
Two-arm, multi-centre pilot and feasibility randomised controlled trial.
Setting
Five National Health Service hospitals in England.
Participants
Adults (n = 73) with non-traumatic rotator cuff tears scheduled for repair were recruited and randomly allocated remotely prior to surgery.
Interventions
Early patient-directed rehabilitation (n = 37); advised to remove their sling as soon as able and move as symptoms allow. Standard rehabilitation (n = 36); sling immobilisation for four weeks.
Measures
1) Randomisation of 20% or more eligible patients. 2) Difference in time out of sling of 40% or more between groups. 3) Follow-up greater than 70%.

Results
73/185 (39%) potentially eligible patients were randomised. 20 participants were withdrawn, 11 due to not receiving rotator cuff repair. The between-group difference in proportions of participants who exceeded the cut-off of 222.6 hours out of the sling was 50% (80% CI = 29%, 72%), with the early patient-directed rehabilitation group reporting greater time out of sling. 52/73 (71%) and 52/53 (98%) participants were followed-up at 12 weeks when withdrawals were included and excluded respectively. 18 full-thickness re-tears were reported (early patient-directed rehabilitation=7, standard rehabilitation=11). Five serious adverse events were reported.
Conclusion
A main randomised controlled trial is feasible but would require allocation of participants following surgery to counter the issue of withdrawal due to not receiving surgery.



Introduction
Shoulder pain is one of the most common musculoskeletal pain presentations with disorders of the rotator cuff, the muscles and tendons surrounding the shoulder, widely regarded as the most common contributing factor (1). The prevalence of rotator cuff abnormalities, including rotator cuff tears, increases with age (1).
First-line treatment for people with shoulder pain and a torn rotator cuff includes advice to modify activity, analgesics, corticosteroid injection, and exercise supported by a physiotherapist (2,3). If insufficient, then surgical repair might be considered (3). Following surgery, rehabilitation is regarded as important (4,5). However, as surgical technique has progressed and the number of operations has increased, our understanding of the optimal approach to post-operative rehabilitation remains limited and opinions of surgeons and physiotherapists conflicting (6,7). Currently, following rotator cuff repair surgery, most patients are immobilised in a sling for up to six weeks (5,8) despite research suggesting that early mobilisation by discarding the sling might speed up recovery without long-term consequence (9–11). 
We conducted a multi-centre pilot and feasibility randomised controlled trial  to evaluate the feasibility of a larger, fully powered, multi-centre randomised controlled trial to compare the clinical and cost-effectiveness of early patient-directed rehabilitation with standard rehabilitation incorporating sling immobilisation for four-weeks.
Methods
We conducted a two-arm, multi-centre pilot and feasibility randomised controlled trial (figure 1). This study was funded by the National Institute for Health Research (NIHR) Research for Patient Benefit programme (PB-PG-0816-20009). This study was sponsored by Keele University (RG-0038-16-PCHS). A favourable ethical review was granted by the Wales Research Ethics Committee 5 Bangor on 31st July 2018 (18/WA/0242). The protocol was registered on the ISRCTN Registry (18357968) on 10 August 2018 and is available via https://doi.org/10.1186/ISRCTN18357968 . The comprehensive protocol has also been published including detail on methods, sample size calculation, data analysis and interventions (12). Recruitment took place between November 2018 and November 2019.
We worked with patients to develop study processes including recruitment, and develop patient-facing materials including participant information sheets. Additionally patient representatives contributed to study management through the Trial Management Group, study oversight through membership of the Trial Steering Committee, and decisions about next steps.
Patients for the randomised controlled trial were identified, invited, screened and recruited from the orthopaedic departments of five National Health Service hospitals in England according to the following criteria:
1) Patients diagnosed with a non-traumatic symptomatic tear of the rotator cuff and listed for surgical repair
2) Rotator cuff tear confirmed by ultrasound or MRI
3) Aged ≥ 18 years
4) Patients screened by the surgeon as suitable to participate
5) Able to return to the recruiting centre or affiliated site for the initial out-patient follow-up physiotherapy appointment
6) Access to a mobile phone and willing and able to receive and respond to text messages
7) Able to understand English
Patients were excluded if it was deemed that they were unable to give full informed consent.

After providing written informed consent, participants were randomly allocated to early patient-directed rehabilitation or standard rehabilitation at variable time points but prior to surgery. Stratified block (block sizes of 2 and 4 by recruiting site) randomisation on a 1:1 ratio was undertaken remotely using web-based randomisation, developed and supported by
Keele Clinical Trials Unit, to ensure allocation concealment and parity in numbers per treatment group per recruitment site.

Early patient-directed rehabilitation included advice from a physiotherapist to remove the post-operative sling as soon as possible and gradually begin actively using their arm as asoon as able within acceptable limits of their pain. Discomfort with movement was permissible providing it was acceptable to the individual participant. Sling removal and movement was progressed by the individual participant over time and according to agreed goals within the context of their own pain experience and tolerance.
In contrast, standard rehabilitation included advice from a physiotherapist to maintain the sling in situ at all times for four weeks and only to remove it while eating, washing, dressing and performing daily exercises prescribed by the physiotherapist. 
The key difference between early patient-directed rehabilitation and standard rehabilitation was the advice and support to remove the sling and move the arm, or not. From four weeks post-surgery, both groups continued a similar programme of rehabilitation supported by a physiotherapist. The physiotherapists received study specific training and were able to treat patients in both groups.
The main measures for determining feasibility were: 
1) Number of potentially eligible patients recruited
2) Number of participants found not to have a rotator cuff tear during surgery (false positive scan)
3) Feasibility of recruiting participating centres
4) Rate of retention and response to questionnaires and text messages
5) Intervention fidelity with regard to time out of sling
6) Comparison of the sensitivity to change of the potential primary outcome measures for the main trial (Oxford Shoulder Score and Shoulder Pain and Disability Index ) 
7) Treatment satisfaction (using 5-point ordinal scales from very satisfied to very disatisfied)
8) Patient and clinician views about treatment acceptability (qualitative study – reported separately).

Clinical status and outcomes were collected at baseline, 6-weeks and 12-weeks post-surgery by postal questionnaire. The Oxford Shoulder Score is a 12-item shoulder-specific self-report measure which is reliable, valid, responsive and acceptable to patients (13–15). The Shoulder Pain and Disability Index  is also a shoulder-specific self-report measure which is reliable, valid, responsive and is the most commonly used outcome measure in randomised controlled trials of non-surgical interventions (16–18). The EQ-5D-5L is a generic measure of health related quality of life that provides a single index value for health status (19). Other clinical outcomes included global rating of change on a 6-point ordinal scale, time taken to return to driving, and days lost from work. A patient-completed diary detailing time spent out of sling and adherence with exercise was also completed for four weeks post-surgery. Two text messages were sent each week for 12-weeks; the first asking about pain in the last week and the second asking about work or activity interference, both on a 5-point ordered categorical scale derived from the Oxford Shoulder Score. At 12-weeks post-surgery, a diagnostic ultrasound scan was undertaken to determine the number of rotator cuff tendon re-tears.  Number of adverse events post-surgery were collected up to 12-weeks post-surgery via clinician and patient self-report questionnaire.

The following pre-specified success criteria were agreed:
1) Consent and randomisation of 20% or more of eligible patients
2) Difference in time with arm out of the sling of 40% or more, i.e. the early patient-directed rehabilitation group would report 40% more time out of the sling than the standard rehabilitation group in the first four weeks after surgery
3) Follow up rates for potential main outcome measure(s) >70% for questionnaires and text messages.

Surgeons were blinded to group allocation until after the surgery to minimise the likelihood of withdrawal through knowledge of the allocated intervention. Ultrasound scan findings were withheld from patient participants and clinicians. No further measures to blind participants, clinicians, research team or oversight committees were implemented.
The sample size was based on the ability to detect a difference in time spent out of sling between the two randomised groups. Allowing 20% for missing adherence-related data, 76 participants would provide 90% power to detect at least a minimum 40% difference in sling use between the two groups, given 1-sided 5% significance level.  
As this was a pilot and feasibility randomised controlled trial, the analysis focuses mainly on description of feasibility outcomes.  Mean values and confidence intervals of clinical outcomes are calculated, as well as sensitivity to change of the Oxford Shoulder Score and Shoulder Pain and Disability Index by examining the effect size statistic, standardised response mean and Guyatt responsiveness index. To evaluate the difference in time spent out of sling between groups, a cut-off of 222.6 hours over four weeks (7.95 hours per day) was identified as the time whereby 30% of the standard rehabilitation group exceeded that cut-off. The detailed statistical analysis plan was agreed with the independent Trial Steering Committee before the end of recruitment and prior to commencing analysis.
Results
The number of patients screened and participants recruited and followed-up post-surgery is presented in figure one. 73/185 eligible patients (39%) were recruited. Eight surgeons treated at least one participant in the randomised controlled trial. 31 physiotherapists with a mean of 16 years of clinical experience supported delivery of the rehabilitation interventions. The baseline characteristics of the patient participants are described in table one.
Of the 73 participants recruited, 20 were subsequently withdrawn before or at the time of surgery (figure 1).

53 post-operative case report forms detailed completeness of the surgical repair. 47/53 were complete repairs (early patient-directed rehabilitation = 17, standard rehabilitation = 30) and six were partial repairs (early patient-directed rehabilitation = 6). There were no reports of inability to repair in the completed case report forms.	
At six weeks, follow-up defined by return of questionnaire including the Oxford Shoulder Score, Shoulder Pain and Disability Index , EQ-5D-5L, and healthcare resource was 68% (50/73) (table 2). Excluding withdrawals, follow-up was 94% (50/53). At 12-weeks, follow-up was 71% (52/73) (table 2).  Excluding withdrawals, follow-up was (98%) (52/53).
At six- and 12-weeks, the mean difference in Oxford Shoulder Score (positive value favours early patient-directed rehabilitation) was 1.5 (80% CI -2.6, 5.6) and 2.4 (80% CI -1.0, 5.7) respectively. At six-and 12-weeks, the mean between-group difference in Shoulder Pain and Disability Index score (negative value favours early patient-directed rehabilitation) was -4.8 (80% CI -14.3, 4.6) and -5.5 (80% CI -15.0, 4.1) respectively. 
Of the 852 text messages sent, 524 (62%) ‘pain’ responses, and 495 (58%) ‘function’ responses were returned. Excluding withdrawals, of the 612 text messages sent, 524 (86%) ‘pain’ responses, and 495 (81%) ‘function’ responses were returned.
At four weeks, excluding withdrawals, diary data on time spent out of sling were available for 42/53 participants (early patient-directed rehabilitation = 17/23, standard rehabilitation = 25/30). In the early patient-directed rehabilitation group, 14 of 17 participants who returned diaries recorded time spent out of sling greater than 222.6 hours over the 4-week period. Comparing the proportion of participants in the early patient-directed rehabilitation group (n=14) who exceeded the cut-off compared to those in the standard rehabilitation group (n=8) produced a statistically significant difference between groups (p=0.0038) {χ2=8.37}. The difference in proportions between the two groups was 50% (80% CI = 29%, 72%; 90% CI = 24%, 77%).
Self-report adherence to the prescribed exercise is reported in table three.
To inform a conservative sample size calculation for the future fully powered randomised controlled trial, the upper 80% confidence limit for the standard deviation of average follow-up score for the Oxford Shoulder Score and Shoulder Pain and Disability Index are 12 and 30, respectively. Over 12 weeks, the sensitivity to change for both the Oxford Shoulder Score and Shoulder Pain and Disability Index according to the effect size statistic were 0.89 and 1.29, the standardised response mean were 0.71 and 0.86, and the Guyatt responsiveness index based on effect size were 1.18 and 1.21, respectively. This indicates that the Shoulder Pain and Disability Index is the most responsive of the two measures.
Table four reports the secondary outcomes.
At 12 weeks, 19/22 of participants in the early patient-directed rehabilitation group and 24/27 of participants in the standard rehabilitation group reported being very satisfied or satisfied with their treatment. 
50 case report forms describing the findings of the 12-week ultrasound scan were available. 18 full-thickness re-tears were reported (early patient-directed rehabilitation = 7/23, standard rehabilitation = 11/27). Of the six partial repairs, three had full-thickness re-tears. Three case report forms (all in the standard rehabilitation group) were not completed due to two participants needing clinical intervention before the 12-week time point and thus not receiving an ultrasound scan, and one participant cancelled their ultrasound scan. 
21 non-serious adverse events (early patient-directed rehabilitation = 7, standard rehabilitation = 14) and five serious adverse events (early patient-directed rehabilitation = 2, standard rehabilitation = 3) were reported. Non-serious adverse events were: increased pain post-surgery (early patient-directed rehabilitation = 2, standard rehabilitation = 5), unconfirmed deep vein thombosis (standard rehabilitation = 1), treatment for non-shoulder related conditions (standard rehabilitation = 5), further non-surgical shoulder treatment (early patient-directed rehabilitation = 1, standard rehabilitation = 3), feeling generally unwell (early patient-directed rehabilitation = 1), fall (early patient-directed rehabilitation = 1), suspected infection (early patient-directed rehabilitation = 1), anaemia (early patient-directed rehabilitation = 1).
Unrelated serious adverse events were; detached biceps tendon (standard rehabilitation = 2), pulmonary embolism (early patient-directed rehabilitation = 1). Related serious adverse events were: symptomatic rotator cuff re-tear requiring further surgery (early patient-directed rehabilitation = 1, standard rehabilitation = 1).
Discussion
Based on these findings, a fully powered randomised controlled trial comparing the clinical and cost-effectiveness of early patient-directed rehabilitation versus standard rehabilitation would be feasible with minor amendment to the research design. With reference to our predefined success criteria, 73/189 (39%) eligible patients were recruited, exceeding the target of 20%. A 50% proportional difference was identified between the groups for time spent out of sling (14/17 in the early patient-directed rehabilitation group, 8/25 in the standard rehabilitation group), exceeding the target of 40%.  When withdrawals are included, the target of over 70% follow-up rates for the potential primary outcome measures at 6-weeks (50/73; 68%) was not met. This was met at 12-weeks (52/73; 71%) but would be regarded as insufficient in the context of a future randomised controlled trial with longer term follow-up. 
The findings suggest that recruitment of eligible patients is feasible and that advice and support to remove the sling, and vice versa, enables a valid comparison between early and standard rehabilitation, incorporating four-weeks of sling immobilisation. The principal issue faced was withdrawal due to participants not receiving rotator cuff repair surgery or not receiving surgery at all (11/73), an issue reported in other rotator cuff repair randomised controlled trials (15). When withdrawals are not included, the follow-up rates at six and 12-weeks were 94% and 98% suggesting that the randomised controlled trial follow-up processes were robust. We randomly allocated participants at variable time-points before surgery which risks the withdrawals we observed. In a future randomised controlled trial, consenting participants before surgery but randomly allocating once rotator cuff repair surgery has been undertaken would address this. We also observed six withdrawals requested by surgeons due to perceived risk of early patient-directed rehabilitation. This reason for withdrawal was more common in the early patient-directed rehabilitation group (n = 5) compared to the standard rehabilitation group (n = 1). Therefore in a future randomised controlled trial, working with surgeons who are in equipoise with regard to the comparison of early patient-directed rehabilitation and standard rehabilitation will be paramount.
[bookmark: _GoBack]In a fully powered randomised controlled trial, the target sample size would be 658 randomised participants (329 in each treatment arm) if the following assumptions were adopted; 90% power and 5% two-sided statistical significance to detect a minimally clinically important difference of eight points (17) between the two treatment groups at 12-weeks on the Shoulder Pain and Disability Index, assuming a standard deviation of 30 (conservative estimate from this pilot RCT) and accounting for an expected 10% loss to follow-up.
Other recent randomised controlled trials have been reported (11,20,21). Mazzocca et al (20) (n = 73) compared early movement (starting two to three days after surgery) versus delayed movement (starting 28 days after surgery), similar to standard rehabilitation reported here. There was no statistically significant difference in Western Ontario Rotator Cuff scores at six-months, but the early movement group reported lower scores (better clinical status) throughout the post-operative period. After six months, there was no difference in re-tear rates (31% vs. 34%). Sheps et al (11) (n = 206) compared sling weaning and early pain-free mobilisation versus standard rehabilitation, including immobilisation, following arthroscopic rotator cuff repair (all tear sizes included). They reported statistically significant improvement in range of movement at six weeks for the early mobilisation group, but no difference in other clinical outcomes. After one year there was no difference in re-tear rates (30% vs. 33%) and after two years there was no difference in clinical outcomes. Tirefort et al (21) (n = 80) compared no sling versus the use of a sling for the first four post-operative weeks following arthroscopic rotator cuff repair (small to medium tears included). There was a statistically significant improvement in range of movement at six and 12-weeks for the no sling group. At six months there was no difference in clinical outcomes or repair integrity. 
The findings of these randomised controlled trials reflect the results of our previous systematic review (4) suggesting that early mobilisation facilitates a more rapid recovery of uncertain clinical importance without long-term consequence. Despite this, most patients continue to be immobilised in a sling for up to six weeks with increasing tendency to immobilise as the size of the tear increases (7,8). In contrast to previous interventions evaluated in these randomised controlled trials, the RaCeR early patient-directed rehabilitation intervention is more progressive in nature in terms of encouragement to discard the sling immediately, permitting active movement, and enabling participants to use their acceptable symptom response as a guide. The clinical outcomes reported here provide a signal of effectiveness of early patient-directed rehabilitation given the upper bounds of the 80% confidence intervals for the Shoulder Pain and Disability Index and Oxford Shoulder Score include the upper limit of the range of minimal clinical important differences at six- and 12-weeks.
In this pilot and feasibility randomised controlled trial we experienced a higher than expected number of withdrawals due to participants not receiving rotator cuff repair surgery. Despite this we were able to address our feasibility objectives and inform the development of a future main randomised controlled trial.
Hence, in the context of the findings that a future main RaCeR randomised controlled trial is feasible, previous randomised controlled trials and the clinical outcomes reported here provide a signal of effectiveness and platform from which to conduct a high-quality fully powered randomised controlled trial comparing early patient-directed rehabilitation with standard rehabilitation. The implications of this study include the need to randomly allocate participants following surgery and to carefully consider clinician equipoise to minimise withdrawal.
From this RaCeR pilot and feasibility randomised controlled trial, we conclude that a fully powered randomised controlled trial is feasible but would require a minor change to randomly allocate participants following surgery, rather than pre-surgery, to counter the issue of withdrawal due to participants not receiving rotator cuff repair surgery. Additionally, consideration of equipoise of the participating clinicians with regard to comparison of the randomised controlled trial interventions will be paramount to further minimise withdrawals.
Clinical messages
· A main randomised controlled trial to compare early patient-directed rehabilitation with standard rehabilitation is feasible and would require 658 participants based on the specified assumptions; 
· Random allocation before surgery contributed to study withdrawal due to participants not receiving rotator cuff repair surgery.
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Figure 1 CONSORT flow diagram
[image: ]
*missed early patient-directed rehabilitation intervention = 1; non-NHS surgery = 1; unwilling to return to main or affiliated NHS site for post-operative rehabilitation = 1).

















Table 1 Baseline characteristics of the patient participants
	
	All (n=73)
	Early patient-directed rehabilitation (n=37)
	Standard rehabilitation (n=36)
	Number of participants completing the item via questionnaire

	Age (years), mean (SD)
	63.0 (10.2)
	60.6 (9.9)
	65.4 (10.0)
	73 

	Males, n 
	42 
	19 
	23 
	73 

	Current employment status, n 
	
	
	
	73 

	   Employed
	28 
	14
	14 
	

	   Unemployed/seeking work
	2 
	1 
	1 
	

	   Housewife/husband
	4 
	2 
	2 
	

	   Retired
	32 
	14 
	18 
	

	   Not working because of health
	5 
	4 
	1 
	

	   Other
	2 
	2 
	0
	

	Weight (kg), mean (SD)
	89.3 (26.3)
	84.2 (18.0)
	94.5 (32.1)
	73 

	Height (cm), mean (SD)
	168.7 (10.3)
	168.6 (8.5)
	168.7 (12.1)
	73 

	Diabetic
	
	
	
	72 

	   Yes, n
	10 
	4 
	6 
	

	   No, n 
	62 
	32 
	30 
	

	Smoking status
	
	
	
	73

	   Current tobacco smoker
	9 
	8 
	1 
	

	   Past tobacco smoker
	31 
	14 
	17 
	

	   Current e-cig vaper
	1 
	1 
	0
	

	   Past e-cig vaper
	1 
	0
	1 
	

	   Never smoked or vaped
	31 
	14 
	17 
	

	How long have you had shoulder pain? (months), median (IQR)
	18 (7 - 24)
	18 (7 - 24)
	14.5 (7 - 36)
	72 

	Preference for treatment, n
	
	
	
	71 

	   Early movement
	31 
	14 
	17 
	

	   Using a sling
	3 
	1 
	2 
	

	   No preference
	37 
	20 
	17 
	

	Shoulder to be operated on, n
	
	
	
	72 

	   Left
	27 
	15 
	12 
	

	   Right
	45 
	22 
	23 
	

	Size of tear (cm), mean (SD)*
	2.7 
	2.96 
	2.5 
	44 

	Location of tear, n [tear can be in multiple locations]
	
	
	
	

	   Supraspinatus
	58 
	28 
	30 
	73 

	   Infraspinatus
	13 
	7 
	6 
	73 

	   Subscapularis
	7 
	1 
	6 
	73 

	   Teres Minor
	0
	0
	0
	73 

	Health related quality of life (EQ-5D-5L), mean (SD)
	0.53 (0.25)
	0.53 (0.27)
	0.53 (0.23)
	71 

	Shoulder pain and function (OSS), mean (SD)**
	25.1 (9.2)
	24.8 (9.5)
	25.4 (9.0)
	73 

	Shoulder pain and function (SPADI), mean (SD)
	62.0 (19.9)
	63.3 (19.6)
	60.7 (20.5)
	73 


EQ-5D-5L (Crosswalk), -0.59 – 1.00 (-0.59=Worst health utility, 1.00=best health utility); Oxford Shoulder Score (OSS), 0 - 48 (0=most severe symptoms, 48=least symptoms); Shoulder Pain and Disability Index, 0 – 100 (0=best, 100=worst).
* Information taken from the post-operative case report form. ** One item on the scale was missing for one participant, however, the scale allows for two missing items and the appropriate rules were applied, so scores were still able to be calculated.
Table 2 Number of questionnaires returned at six and 12-weeks and the clinical outcome scores for the Oxford Shoulder Score and Shoulder Pain and Disability Index 
	
	Overall
	Early patient-directed rehabilitation
	Standard rehabilitation

	
	OSS
	SPADI
	OSS
	SPADI
	OSS
	SPADI

	6 weeks
	
	
	
	
	
	

	Number of questionnaires returned
	50
	50
	21
	21
	29
	29

	Mean (SD)
	25.7 
(10.9)
	49.8 
(25.2)
	26.6 
(11.1)
	47 
(26.1)
	25.1 
(10.9)
	51.8 
(24.8)

	12 weeks
	
	
	
	
	
	

	Number of questionnaires returned
	52
	52
	23
	23
	29
	29

	Mean (SD)
	34.3 
(9.3)
	34.7 
(26.2)
	35.6 
(8.4)
	31.6 
(25)
	33.2 
(9.9)
	37.1 
(27.3)


Oxford Shoulder Score (OSS), 0 - 48 (0=most severe symptoms, 48=least symptoms); Shoulder Pain and Disability Index, 0 – 100 (0=best, 100=worst)


Table 3 Participant self-report of exercise adherence rates based on the question ‘To what extent do you agree with the following statement? ‘I have been doing my exercises as often as prescribed over the last week.’ (agree/strongly agree) 
	Time-point post-surgery
	Early patient-directed rehabilitation 
	Standard rehabilitation

	Week 1, n agree/strongly agree
	13/17 
	18/23

	Week 2, n agree/strongly agree
	13/17 
	21/24 

	Week 3, n agree/strongly agree
	14/16 
	21/24 

	Week 4, n agree/strongly agree
	12/14 
	20/22 



























Table 4 Secondary outcomes
	6-weeks
	Overall (n=50)
	Early patient-directed rehabilitation (n=21)
	Standard rehabilitation 
(n=29)

	   EQ-5D-5L, mean (SD) [n=49]
	0.62 (0.21)
	0.58 (0.24)
	0.64 (0.19)

	   EQ-VAS, mean (SD) [n=48]
	73.2 (18.3)
	71.5 (20.7)
	74.4 (16.7)

	   Global change [n=50]
	
	
	

	     Completely recovered, n 
	1 
	0
	1 

	     Much better, n 
	13 
	6 
	7 

	     Better, n 
	24 
	10 
	14 

	     No change, n 
	6 
	2 
	4 

	     Worse, n 
	5 
	3 
	2 

	     Much worse, n 
	1 
	0
	1 

	   Return to driving
	
	
	

	     Number not returning to driving [n=49]
	15 
	6 
	9 

	     Time to return to driving (days), mean (SD) [n=29]
	27.8 (14.5)
	21.4 (11.5)
	31.8 (14.9)

	     Time to return to driving (days), median (IQR) [n=29]
	28 (20-42)
	21 (14–27)
	38.5 (23–42)

	   Days lost from work, mean (SD) [n=21]
	36.3 (21.4)
	37.8 (22.2)
	35.2 (21.8)

	12-weeks
	(n=52)
	(n=23)
	(n=29)

	   EQ-5D-5L, mean (SD)* [n=48]
	0.68 (0.19)
	0.67 (0.16)
	0.69 (0.21)

	   EQ-VAS, mean (SD)
	74 (18.1)
	76.2 (19.6)
	72.2 (17.1)

	   Global change [n=51]
	
	
	

	     Completely recovered, n 
	5 
	2 
	3 

	     Much better, n 
	22 
	10 
	12 

	     Better, n 
	12 
	4 
	8 

	     No change, n 
	6 
	3 
	3 

	     Worse, n 
	4 
	3 
	1 

	     Much worse, n 
	2 
	0
	2 

	   Return to driving
	
	
	

	     Number not returning to driving [n=49]
	8 
	3 
	5 

	     Time to return to driving (days), mean (SD) [n=36]
	33.3 (19.5)
	25.6 (17.0)
	39.6 (19.4)

	     Time to return to driving (days), median (IQR) [n=36]
	30 (20–42)
	24 (13–30)
	42 (30-45)

	   Days lost from work, mean (SD) [n=20]
	46.1 (27.5)
	43.9 (25.3)
	47.8 (30.3)


*1 participant in the early patient-directed rehabilitation group did not complete the scale completely, therefore a score could not be calculated.
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